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Introduction 
This is the first in what I hope will be a long series of 
newsletters from the International Association for Ob
sidian Studies (IAOS). The purpose of the newsletter is 
the dissemination of news and information regarding ob
sidian studies throughout the world. We make no pretense 
at comprehensive coverage as yet. As you will see, the 
majority of the news and information derives from ob
sidian studies in Califomnia. This simply demonstrates 
the need for a wide network for information-sharing. We 
anticipate that the scope of coverage will increase greatly 
with membership and participation. The success and fre
quency of this newsletter will depend on the interest and 
demand of IAOS members. 

Background 
So what is the IAOS? For those of you who are unfamiliar 
with the IAOS, let me briefly describe its short history, 
goals, and benefits of membership. 

The IAOS is an outgrowth of a 1988 meeting of obsidian 
hydration specialists who met in Reno, Nevada during the 
MateriaJ.s R.ese~rch Conference to discuss a wide variety 
of common problems. All participants at the meeting 
agreed that grr~ter standardization of procedures, inte:i-· 
action, ruid information exchange was necessary to ad-
1"1-ess probfoID.f. of data comparability and quality. The 
«:oncept of an organization of obsidian hydra tion 
1;:.~x,ratories was discussed, and the group agreed lo 
i'.evelop a aet ,.,, obsidian hydration thin section slides for 
circulation and examination to begin assessing the degree 
of comparability in measurements as well. as define the 
variables &ppropriate for further examination. The results 
of the informal comparison are reported in this newsletter. 
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I pursued the idea of an organization by corresponding 
with a number of obsidian researchers, proposing the 
formation of an organization. A number of questions 
regarding the need lo develop standard data categories, 
centralized data collection, and the establishment of 
laboratory standards were discussed. The response to this 
initial mailing was positive, resulting in an organizational 
meeting at the 1989 Society for California Archaeology 
Annual Meeting in Los Angeles. 

Numerous interested obsidian researchers attended the 
meeting. In discussing the scope and audience for such an 
organization, all agreed that archaeologicaJ applications 
of obsidian hydration analysis cannot be effective if 
divorced from other kinds of glass studies, such as 
geochemical analysi~ and lithic technology. Furthermore, 
we discussed the common problems and potential solu 
tions shared by obsidian researchers worldwide. Hence, 
the formation of the International Association of Obsidian 
Studies. The meeting is documented by a detailed 
transcript. 

The IAOS now has by-laws, officers, and a growing mem
bership (not to mention recognition by the IRS). The 
IAOS is operating as a special-interest group under the 
umbrella of the Society for Archaeological Sciences 
(SAS). 

Goals 
The IAOS was established to: 

1) develop standards for analytic procedures and ensure 
inter-laboratory comparability; 

2) develop standards for recording and reporting obsidian 
hydration and sourcing results; 

3) provide technical support in the form of training and 
workshops for those wanting to develop their expertise in 
the field. 

4) provide a central sour,;:e of information regarding ad
vances in obsidian studies and the analytic capabilities of 
various laboratories and institutions. 

The IAOS hopes to assist users of obsidian hydration and 
geochemical data as well. Reporting standards will 
facilitate computerized data retrieval and dissemination 
for regional research. We will distribute information on 
laboratory services, including analytic services, applica
tions, research perspectives, and geographic areas of in-



terest of member labs. Finally, we are developing an 
extensive bibliography of pertinent references and shall 
distribute information concerning newly identified ob
sidian sources and geochemical studies, sampling and 
analytic strategies, and hydration rate developments. 

Membership 
The activities described above require modest fmancing. 
Initial mailings were performed largely at personal ex
pense, but as we grow this cannot continue. We need 
membership to ensure the success of the organization. To 
be included as a member and receive all of the benefits 
thereof, you may apply for membership in one of the 
following categories: 

• Regular Member ••••••••• $20.00/year 

• Institutional Member . .... $50.00/year 

Regular members are individuals or institutions who are 
interested in obsidian studies, and wish to support the 
goals of the IAOS. Regular members will automatically be 
subscribed to the Society for Archaeological Sciences 
(SAS) Bulletin, issued quarterly. If you already subscribe 
to the SAS Bulletin, deduct $10.00 from the membership 
dues. The SAS Bulletin shall be the re2JJ)ar forum for 
meeting announcements and developments of the IAOS. 
Regular members will also receive any general mailings; 
announcements of meetings, conferences, and symposia; 
newsletters; and papers distributed by the IAOS during 
the year. Regular members are entitled to attend and vote 
in Annual Meetings. 

Institutional members are those individuals, facilities, and 
institutions who are active in obsidian studies and wish to 
participate in inter-laboratory comparisons and stand
ardization. If an institution joins, all members of that 
institution are listed as IAOS members, although they will 
receive only one mailing per institution. Institutional mem
bers will receive assistance from, or be able to collaborate 
with, other institutional members. Institutional members 
are automatically on the Executive Board, and as such 
have greater influence on the goals and activities of the 
IAOS. In addition, Institutional members will automat
ically receive the SAS Bulletin and all other mailings sent 
to Regular members. If you wish to become an institution
al member and already subscribe to the SAS Bulletin, 
deduct $15.00 from the membership dues. 

This first newsletter is sent to everyone who bas expressed 
an interest in the IAOS, current members and non-mem
bers alike. If you do not join the IAOS, you will not receive 
future maiUngs. While preparation of newsletters, mail
ings, the development of standards, and bibliographies is 
performed on a volunteer basis, reproduction and mailing 
costs cannot be supported without your help. If you wish 
to join us, mail a check or money order to the IAOS: 

Ms. Kathleen Hui~ Secretary-Treasurer 

P.O. Bax235 

El Porta~ California 95318 
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NEWS AND INFORMATION 

Obsidian Hydration Laboratories Forming 
Several new obsidian hydration laboratories, are forming 
in Northern California. These much-needed facilities will 
result in more comprehensive examinations of obsidian 
from regional sites, as well as increased sample sizes for 
many projects. Comparability of results and stand
ardization of procedures will be ensured through the 
cooperation and collaboration of the IAOS! IAOS mem
bers are actively working with these fledgling labs to as
semble the appropriate equipment. In addition, IAOS 
institutional members Tom Origer and Rob Jackson have 
been working with these prospective labs to develop 
proper techniques for specimen preparation and examina
tion. Brief profiles of the new laboratories and technicians 
are offered below. 

San Jose State University 
The Department of Cybernetics and Anthropology, San 
Jose State University (SJSU} has assembled the equip
ment necessary to perform obsidian hydration analysis. 
Under the watchful eye of Dr. Tom Layton, SJSU has 
consulted with IAOS members to purchase an Olympus 
BHT microscope with strain-free polarizing capabilities. 
SJSU is also in the process of training student technicians 
in the preparation and examination of thin sections. As 
institutional members of the IAOS, SJSU is consulting 
with other IACS memb~rs in this learning process. Dr. 
Layton has a long-standing record of interest in, and use 
of, obsidian hydration data in the Great Basin. SJSU 
anticipates that its primary and principle activity in ob
sidian hydration analysis will be in-house projects rather 
than commercial analyses. 

California State University Chico 
The Department of Anthropology, California State 
University, Chico (CSUC) conducts archaeological re
search in north-central, northeastern, and northern Sierra 
archaeology. Each of these research areas witnessed the 
extensive prehistoric use of obsidian, each characterized 
by the use or import of different obsidian sources. North
eastern California, alone, is one of the most obsidian-rich 
and complex regions in North America. CSUC, also an 
IAOS Institutional member, is in the process of assembling 
the proper equipment to conduct hydration analysis in 
consultation with other IAOS Institutional members. 
There is no shortage of research experience at CSUC, as 
the new laboratory will be operated under the supervision 
of Dr. Mark Kowta, Dr. Frank Bayham, and Mr. Bill 
Dreyer. Ms. Lisa Swillinger will play an important role in 
organizing the laboratory and conducting analyses. CSUC 
also plans to conduct obsidian hydration studies primarily 
for in-house archaeological projects. 
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Yosemite National Park 
Yosemite National Park encompasses two of the major 
prehistoric obsidian distribution routes in central Calif or
nia; the Tuolomne and Merced River drainages. These 
east-west drainages served as important geomorphologi
cal conduits for the transport/exchange of obsidian from 
primarily the central-eastern Bodie Hills and Casa Diablo 
obsidian sources to prehistoric populations of the western 
Sierra Nevada and Central Valley of California. Obsidian 
studies have become a central focus of Yosemite research 
in the last decade. Yosemite National Park has the largest 
and most active research and cultural resource manage
ment program of any National Park in California, and YNP 
archaeological studies unfailingly include obsidian source 
and hydration analyses. The Yosemite Archaeological 
Research Program, under the supervision of Mr. Scott 
Carpenter, is organizing an obsidian hydration laboratory. 
Yosemite National Park is an IAOS Institutional member. 
As you will note, Kathleen Hull, an archaeologist with the 
Yosemite Research Center, is our Secretary-Treasurer 
and has volunteered her own P .O. Box as the business 
mailing address for 1989, demonstrating the Park's inter
est and commitment in developing this capability in col
laboration with the IAOS. The Yosemite laboratory 
anticipates conducting obsidian hydration research initial
ly and primarily on its own projects and collections, but 
may eventually explore the possibility of conducting hydra
tion analyses for other Sierran projects. 

Biosystems Analysis Inc. 
Biosystems Analysis, located in Santa Cruz, California, has 
recently established a cultural resources management sec
tion headed by Dr. Thomas Jackson Those of you who 
k~ow Tom will realize that, under his leadership, 
Biosystems' cultural resource management p rogram is 
bound to be successful and highly professional. Mr. Brian 
Wickstrom, an archaeologist working with Biosystems, will 
be the primary obsidian hydration laboratory technician. 
Brian ~has years of experience working with obsidian 
hydration data and his several years at Sonoma State 
University has acquainted him with the method. Brian 
recently worked with Rob Jackson, assisting him in the 
preparation of several dozen specimens to better learn the 
process of specimen preparation and measurement. 
Biosystems is currently processing obsidan specimens for 
both in-house projects and contracted work. 

IAOS Obsidian Studies Bibliography 
An extensive bibliography of articles and publications 
relating to obsidian studies is nearing completion and will 
be available to IAOS members for the cost of reproduction 
and mailing ($5.00). Non-members can purchase the bib
liography for $10.00. The bibliography was developed 
and graciously donated by Ms. Kim Tremaine at Sonoma 
State University and Ms. Janet Scalise at the University of 
California, Los Angeles. We anticipate that the bibliog
raphy will also be available to members on either 5 1/4" or 
3 1.n: diskette for an additional charge. 
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Inyo National Forest Obsidian Research 
The Inyo National Forest in central-eastern California 
encompasses a number of obsidian sources, many which 
were intensively used by prehistoric peoples. Of these 
Casa Diablo obsidian was one of the major sources of 
stone tool material for prehistoric central California. 
Many Casa Diablo obsidian exposures and quarry areas 
are covered with marketable trees, creating conflicts be
tween the protection and preservation of prehistoric quar
ry areas and timber harvest--along with a number of other 
multiple-use activities including geothermal development 
grazing, and recreation. In an effort to develop thoughtfu( 
well-supported, and defensible long-term management 
~pproaches to these prehistoric resources, the Inyo Na
tion~ Forest has launched a comprehensive, multi-year, 
mult.J-phase approach to the study of the Casa Diablo 
obsidian source. This effort should prove instrumental in 
developing a thematic study and treatment plan that can 
be applied to other obsidian sources as well. 

Aborii:ina] Quarries Bihlioi:raphy 
The first phase of this study involved an extensive literature 
review. An annotated bibliography of works relating to 
aboriginal quarries for flaked-stone, primarily in the 
western United States, has been prepared by Ms. Elena 
Nilsson of Mountain Anthropological Research, Incor
porated, for the Inyo National Forest. The bibliography 
has over 200 references that include publications, research 
reports, and cultural resource management documents. 

Geochemistry and !nrra-source Yadahility of Casa 
DjabJo Obsidian 
The second phase of research will explore the geochemical 
variab~ity of the Casa Diablo source by obtaining and 
analyzmg samples from at least 20 geographically 
separated outcrop locations within the source area. 
Mapped samples will be subjected to quantitative X-ray 
fluorescence spectroscopy. The Inyo National Forest has 
contracted with Dr. Richard Hughes to perform the 
sample collections and the geochemical study. Dr. 
Hughes is interested in identifying the similarities and 
differences both within and between outcrop locations. 
The results of this study have important implications for 
the archaeological examination of archaeological sites 
containing Casa Diablo obsidian, with the potential to 
address topics such as: 1) prehistoric access to and 
r~gu}arity of use of, and/or control of specific q~es 
withm the source area; 2) patterns of exchange and dis
tribution by quarry area within the source; 3) raw material 
preferences practiced by prehistoric craftsmen; and 4) the 
potential for variation in obsidian hydration rates within 
~d between outcrop areas resulting from geochemical 
differences. 

Source Boundary Verification 
Although the area of the Casa Diablo source has been 
more or less completely surveyed for archaeological sites, 
the reports on file are of varying quality and accuracy. 



Some of the previous surveyors did not have the training 
to recognize quarry and workshop remains so that new 
sites need to be recorded and added to the inventory. An 
additional problem in using the reports is lack of com
parability. Such seemingly basic concepts as "site" and 
"quarry" need to be operationalized and records updated 
accordingly. This phase of the project is being conducted 
by Inyo National Forest personnel and will be completed 
this fall. A comprehensive report of the Casa Diablo 
source as an archaeological entity will be prepared by Mr. 
Nicholas Faust of the Mono Lake Ranger District. 

For more information on the draft bibliography, the 
geochemical study, or subsequent phases of research, con
tact: 

Ms. Linda Reynolds, 
Forest Cultural Resources Manager, 

Inyo National Forest 
873 North Main Street 

(619) 873 5841 

Induced Hydration Research at Sonoma 
State University 
Sonoma State University is currently conducting research 
on induced hydration, participating in selected research 
projects. Research on a number of California obsidian 
sources is ongoing, and an examination of eastern Califor
nia obsidians, including Bodie Hills and Casa Diablo, is 
pianned. For more information, concacc 

Ms. Kim Tremaine 

Cultural Resources Facility 
Sonoma State University 

1801 E. Cotati Avenue 
Rohnert Park, Calif omia 94928. 

Cultural Resource Management and Re
search Within the Coso Geothermal Field 
The Coso volcanic field was a major source of obsidian 
for prehistoric stone tool manufacture in southern Califor
nia. Coso obsidian was exchanged hundreds of miles and 
dominates archaeological assemblages in the Coso region. 
The Coso volcanic field is situated in the Coso Known 
Geothermal Area (KGRA), controlled primarily by the 
China Lake Naval Weapons Center. Geothermal explora
tion and development has resulted in a substantial amount 
of archaeological attention in recent years. Under the 
careful stewardship and supervision of Ms. Carolyn 
Shepherd of the Naval Weapons Center, a number of 
researchers have conducted archaeological inventory, 
evaluation, and data recovery at archaeological sites 
within the Coso KGRA. Ms. Shepherd is also credited 
with navigating the maze of bureacracy to arrange for the 
development of a management plan for archaeological 
studies within the KGRA. This management plan will 
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provide specific guidance to researchers conducting work 
in the KGRA, ensuring that minimum standards for data 
collection, analysis, and report preparation are main
tained. The management plan will also ensure that com
parable data are gathered and incorporated into a 
standard data base. Dr.Jamie Cleland, Dames and Moore, 
Inc., prepared the draft management plan, with assistance 
from Dr. William Hildebrandt and Ms. Amy Gilreath of 
Far Western Anthropological Research Group, Inc. 
These firms have conducted the most extensive ar
chaeological studies within the KGRA to date, and they 
were asked to provide brief descriptions of their work. 

Dames and Moore Investiiations 
by Dr. Jamie Cleland 
Dames and Moore, Incorporated has conducted a series 
of archaeological investigations on and around Sugarloaf 
Mountain in the Coso obsidian source area. One thrust of 
the research has been to test the validity of induced hydra
tion rate determinations as an archaeological dating tool. 
Artificially induced hydration experiments have been con
ducted for the Sugarloaf Mountain and West Sugarloaf 
geochemical groups. Effective hydration temperatures 
have been established for four sites at Sugarloaf Mountain. 
Additionally, soil relative humidity bas been determined 
for one site. Approximately 500 artifacts have been 
measured for hydration rind width, and approximately 260 
of these have been ascribed to source using XRF. These 
results are currently being compared to other dating tech
niques, including radiocarbon assay, typological cross
dating, and typological analysis. The final report is 
expecterf in M 1.1y 1990. 

far Western AnthropoJoiicaJ Research Group 
Coso Investiial ions 
by Ms. Amy Gilreotli 
Over the past three years Far Western Anthropological 
Research Group, Incorporated has conducted consider
able archaeological survey, testing, and data recovery in
vestigations in the Coso Known Geothermal Area 
(KGRA), China Lake Naval Weapons Center. This work 
is necessitated by geothermal development and funded by 
geothermal developers. To date, detailed inventory has 
been completed for all, or portions of, 17 sections, totalling 
some 8000 acres. Approximately 200 prehistoric loci (125 
sites) have been identified. Data gathered from each locus 
result from: surface assemblage inventory; technological 
analysis of a sample of surface debitage; shovel testing; and 
obsidian hydration and sourcing samples. Tool as
semblages and debitage analysis indicate a variety of 
resource types, dominated by quarry and quarry-related 
lac~ and limited habitation loci. The cumulative data base 
results in approximately 1100 hydration samples. The 
lion's share of the hydration values range from 2.0 to 17.0 
microns, with the major peak between 5.2 and 8.5 microns. 
This peak is thought to correspond roughly with the New
berry Period (Elko age). Over half of the hydration 
specimens have also been geochemically sourced by XRF 
(n = 630). Of these, 37% are identified as West Sugarloaf 
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glass, 32% as Sugarloaf, and 26% as Joshua Ridge. 
Primary and secondary quarries of these three Coso sub
groups occur within the area surveyed. The fourth sub
group i~entified by Hughes {1988) (see Reports and 
Publi~llons), West Cactus Peak, occurs approximately 
2,!5 ~es to the north, and only 10 specimens are recog
nized m the data base. Non-Coso obsidian is extremely 
rare -- only five projectile points have been identified as 
such. 

Archaeologists' understanding of the rate of Coso ob
sidian hy?Tation continues to be problematic, although we 
are making headway. Data recovery excavations have 
been completed at 30 of the above-mentioned loci. Fea
tures unearthed at some of these loci produced radiocar
bon samJ?les. Radiocarbon and hydration pairings are 
forthcommg that should document Coso obsidian hydra
tion rate(s). 

In addition to the data recovery excavations, Far Western 
is in the report preparation phase for an additonal 900(). 

acre s~ey at Coso. This survey is expected to provide a 
substanllal sample of West Cactus Peale obsidian, thus 
rounding out the spatial distnbution of primary and secon
dary quarries for each of the four Coso subgroups iden
tified by Hughes (ibid). 

NSF Grant Proposal 
Drs. Jonathon Ericson and Christopher C. Stevenson have 
sub~tted an NSF grant p~opcsal for a 2-year study of 
obsidian from the Coso obsidian source area. A primary 
focus of the study, if funded, will be an identification of the 
trace elements that best discriminate between geographi
cally different obsidian exposures within the Coso vol
canic field . Ericson hopes to reduce or eliminate the 
overlap in trace element composition between exposures 
by identifying the elements or combination of elements 
that produce highest discrimination frequency. Ericson 
will be employing neutron activation analysis to examine a 
suite of 28 trace elements, building upon work he is cur
rently conducting, involving the examination of 225 
samples collected from various locations within the vol
canic field. Jon also anticipates that the work he proposes 
~ complement the recent work of Dr. Richard Hughes, 
which has demonstrated the efficacy of intra-source dis
crimination. The objective of the study is to develop data 
that are independent of technique, useful for a variety of 
geochemical analytic methods. Chris Stevenson will be 
examining the differences in hydration rate between the 
discriminated exposures by the induced hydration 
met.bod. This work also seeks to ref me obsidian hydration 
rates he has proposed for Coso, based on work that he has 
performed for Dames and Moore, Incorporated . 
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REPORTS AND PUBLICATIONS 
The volume of so-called "gray literature" in archaeology is 
staggering, malcing it difficult for researchers who are not 
"plugged-in" to contract or research archaeology of a cer
tain region to hear of and gain access to reports. Some of 
the most innovative, thougbtfu~ and best-funded research 
is pr~sented in unpublished CRM reports, professional 
meellng papers, master's theses, and doctoral disserta
tions. The IAOS Newsletter will bring some of this inf or
mation to its readers by reproducing abstracts and 
s~ar~ both new and old literature that may be of 
particular mterest to our readers. In addition, we will 
announce current and upcoming publications relevant to 
obsidian studies. 

Jackson, Thomas L 

1986 Late Prehistoric Obsidian Exchange in Central 
Calif omia. Ph.D dissertation, Department of 
Anthropology, Stanford University. 

Dr. Thom~ Jackso~·s Ph.D. Dissertation provides one of 
the mos~ mterestmg archaeological applications of 
geoche1I11Stry (X-ray Fluorescence Spectroscopy) seen in 
r~cent.years. Jackson examined late prehistoric projec
ti!e pomts from 43 archaeological sites in central Calif or
nia and the North Coast Range of California within 
~ferent ethnolinguistic group and tribelet/village areas. 
His goal was to determine if there is evidence of any effect 
of ethnographic territorial boundaries on the distribution 
of obsidian artifacts. Jackson extensively reviewed the 
ethnographic literature, discussing the evidence of non
ega!itari~n social organization in late prehistoric central 
California. He found that " ... (1) obsidian was directly 
exchanged across some ethnic and tribelet boundaries but 
not others; (2) proportions of represented obsidian sour
ces changed across some ethnic and tribelet boundaries 
but not ac:z-oss oth~rs; (3) obsidian projectile points and 
raw matenal were unported by groups who otherwise had 
suitable lithic raw materials; ( 4) obsidian exchange reflects 
at least two different modes of production--one charac
terized by tribelets who imported obsidian although they 
controll~d their own productive obsidian sources ( e.g., 
Gualonu Pomo); another mode of production is distin
guished by groups who did not import "coals to Newcastle" 
(e.g., Napa Valley Wappo); (5) obsidian was produced as 
~ surpl~s beyond. t~e needs of the primary group; (6) 
1~ter-tnbe!et obs1~1an e~change was apparently coin
odental with marnage ties between tnbelet elites; (7) 
commodities recognized as wealth items ( e.g., clam disk 
beads) penetrated all territorial boundaries, but were used 
principally by the elite, while obsidian raw material and 
artifacts were impeded by some territorial boundaries, and 
~ere used b~ ~II classes {Stockt~n curv~s are an excep
llon); (8) obsidian. was exchanged ma vanety of forms, but 
only among certam groups was it transformed into non
utilitarian artifacts (e.g., Stockton curves)" (Jackson 
1986:122). 



Tremaine, Kimberly Jo 

1989 Obsidian As a Time Keeper: An Investigation In 
Absolute and Relative Dating. MA. thesis, Depart
ment of Anthropology, Sonoma State University. 

Ms. Kim Tremaine recently completed her Masters thesis 
and is currently conducting research at Sonoma State 
University. Tremaine's thesis offers an objective examina
tion of the experimental approach to the development of 
absolute obsidian hydration rates. Tremaine bas con
ducted the most thorough compilation and synthesis of the 
extensive and scattered literature regarding both obsidian 
hydration and glass alteration studies to date. The abstract 
from her thesis is reproduced below. 

Abstract 

Purpose of the Study: 

Over the last 30 years, obsidian bas served archaeologists 
by providing a means to estimate age in one capacity or 
another. An ultimate objective of this thesis was to 
reexamine both absolute and relative dating approaches. 

Procedure: 

Two lines of action were pursued in this endeavor. First, 
an extensive review of studies on glass surface reactions 
was undertaken, with the intent to synthesize the informa
tion gathered, and assess both its pertinence to the ob
sidian hydration process and its implications regarding 
dating issues. Secondly, accelerated bydratiou experi
ments were conducted, reacting California North Coast 
Ranges obsidians, with the intent to evaluate the applica
tions of the experimental method for both absolute and 
relative dating purposes. 

Findings: 

From the review of studies on glass surface reactions, it 
was found that glass scientists have made considerable 
advances recently in their understanding of glass weather
ing kinetics. Many factors, working synergistically, have 
been shown to affect both mechanisms and rates of reac
tion, reflecting the complexity of glass weathering proces
ses. As the literature search indicates, such factors as 
solution pH, solution composition, glass surface area-to
solution volume (SNV), relative humidity, and tempera
ture, all affect experimentally determined rates of 
reaction. The extent of their significance to naturally 
hydrating obsidian, in archaeological site contexts, needs 
to be assessed to fully evaluate implications to obsidian 
dating in its absolute chronometric capacity. 

From accelerated hydration experiments, designed 
primarily to investigate the replicability of test results, it 
was found that some variability between results occurred. 
This variability was attributed to small differences in con
dition such as non-standardized flake sizes (affecting 
SAN ratios), and differences in solution composition 
(deionized water vs. silica saturated solutions). Although 
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it was determined that test results appear to be 
reproducible if all factors are held constant, the ap
propriateness of applying condition-specific rate con
stants (derived from these high-temperature essentially 
closed-system experiments) to field conditions was ques
tioned. 

Weisler, Marshall 

1990 Sources and Sourcing of Volcanic Glass in 
Hawai'i: Implications for Exchange Studies. In press. 
An;haeology in Oceania. 

Mr. Marshall Weisler, University of California, Berkeley, 
has been conducting archaeological research in Hawai'i 
for over ten years. Much of bis fieldwork has focused on 
the island of Moloka'i and includes both extensive survey 
and excavation. The results of this work includes the 
identification of volcanic glass sources. These resources 
were exploited by ancient Hawaiians for stone tools (in the 
form of small flakes), and volcanic glass appears in ar
chaeological deposits in small quantities. Weisler is one 
of the first to explore the potential for geochemical ex
amination of volcanic glass with the goal of analyzing 
regional prehistoric exchange and distribution patterns. 
Work on source identification and geochemical study is 
ongoing. Mr. Weisler's article is summarized below. 

Prehistoric Hawaiian society was one of the most stratified 
in Oceania, yet the role of exchange in Hawaiian prehistory 
bas received little attention. Weisler's paper 
demonstrates the potential of volcanic glass provenance 
studies in add1essing prehistoric Hawaiian exchange and 
interaction. He reviews volcanic glass studies in Hawaiian 
archaeology, identifies problems with previously collected 
archaeological volcanic glass, describes geologic sources 
of the material, describes the first two reported volcanic 
glass sources on West Moloka\ and proposes a model
based on geologic data--to guide the discovery of addition
al volcanic glass sources on West Moloka'i. Weisler used 
an electron microprobe to characterize the geochemi
cal similarity of source material and volcanic glass artifacts 
from distant habitation sites. He concludes that volcanic 
glass can be systematically discovered, and that 
microprobe analysis is well suited to geochemical charac
terization, accommodating small specimens .. 

Hughes, Richard E. 

1988 The Coso Volcanic Field Reexamined: Implica
tions for Obsidian Sourcing and Hydration Dating Re
search. GeoarchaeaLaw: An lntemationa/Joumal, 
Volume 3, No. 4, pp. 253-265.3 

Dr. Richard Hughes has been studying the variability in 
trace element composition of obsidian within the Caso 
volcanic field in south-eastern California for the last coup
ple, and he is currently investigasting intra-source 
geochemical varibility within t the Casa Diablo obsidian 
source area 
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Hughes' paper describes Coso locality obsidian in Inyo 
County, California, an important source of stone tool 
material for prehistoric southern California. Ar
chaeologists have long regarded the Coso area obsidian 
as a single obsidian source. Based on evidence gathered 
by the U.S. Geological Survey indicating that geochemical 
variability exists among flows within the volcanic field, 
Hughes set out to determine whether archaeologists could 
benefit from these geochemical distinctions. Hughes per
formed nondestructive x-ray fluorescence analyses on 
samples from 15 obsidian exposures. He found that the 
Coso volcanic field contains geochemically distinct 
varieties of artifact-quality obsidian. Hughes then con
ducted nondestructive x-ray fluorescence analyses of 
prehistoric artifacts from two nearby archaeological sites, 
determining that different geochemical varieties of ob
sidian were used to manufacture tools. A number of im
plications for the study of prehistoric exchange as well as 
obsidian hydration are discussed. 

Article 

An Inter-Laboratory Comparison 

of Hydration Rind Measurements 
by 

Christopher M. Stevenson 
Archaeological and Historical Consultants, Inc. 

Centre Hall, Pennsylvania 16828 

Douglas Dinsmore 
Archaeological and Historical Consultants, Inc. 

Centre Hal~ Pennsylvania 16828 

Barry E. Scheetz 
Materials Research Laboratory 
Pennsylvania State University 

University Park, Pennsylvania 16802 

Editor's Preface 
This paper reports the results of a comparison of ob

sidian hydration measurements between several obsidian 
hydration technicians (operators) from several 
laboratories across the United States. The results are 
extremely promising, suggesting that measurements be
tween operators and laboratories are generally com
parable. Participating operators produced measurements 
for most specimens that fell with the optical limits of 
resolution of the measurement process. This preliminary 
assessment of the variables involved in measuring hydra
tion rinds sets the stage for more formal, better-controlled 
experiments that should establish standards by which 
operators, laboratories, and researchers can evaluate the 
results of individual operators. 

In the spring of 1988, a number of obsidian hydration 
technicians and interested archaeologists from across the 
United States met in Reno, Nevada during a Materials 
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Research Conference. The seeds of the International As
sc~ciation ?f O~sidia.n Studies were plante.d at that meeting 
with the identification of a number of 1SSues of mutual 
concern. Foremost among these was the problem of com
parability of me.asurement results between laboratory 
operato;s. Meeting operators agreed to participate in a 
companson of measurements between laboratories and 
operators. No experimentaJ controls were established, as 
the purpose of the comparison was to establish interaction 
between the various laboratories and conduct a prelimi
nary assess1:13ent of the variables that ~ght be important 
to mclude m a more formal comparison. While broad 
~closure of the res~lts was u~tend~ giv~n the incep
tion of the IAOS and its goal of mformahon dissemination 
the participants felt that the results of the informal com~ 
pariso~ were w01:th sharing. Another of the goals of the 
IAOS LS to establish more formal procedures for interlab 
comparison to ensure that operators are producing meas
ure1:13ent results. of reasonable accuracy and comparability. 
While broad disclosure of the results were unintended 
given the inception of the IAOS and the close agreemeni 
between operators, the results of the informal comparison 
are worth sharing. 

The editor made several changes based on concerns raised 
by. participants in the comparison. Unfortunately, the 
pr.1mary author could not be consulted regarding these 
mmor changes, as he was on Easter Island between sub
mission of the paper and its inclusion in the newsletter. I 
hope the changes are acceptable Chris. 

Introduction 

In recent years, concerns over the degree of precision 
and accuracy inherent in the obsidian hydration dating 
method have been addressed by several researchers and 
have focused on the ability of different operators to repli
cate measurements on identical thin sections ( Green 1986 
Jackson 1984, Schiffman 1988), measurement metho& 
(Stevenson et aJ. 1987) and the theoretical limits of resolu
tion associated with the optical microscope (Scheetz and 
Stevenson 1988). These concerns over the ability of dif
ferent labs to produce consistent results are well founded, 
since small differences in the measurement of hydration 
rinds can in some cases produce substantial age differen
ces. This may be especially critical in situations where the 
hydration rate of an obsidian is slow. 

The results of the first large scale inter-laboratory 
comparison conducted by Green (1986) have not been 
published and are currently not available for analysis by 
other archaeologists. A second and different set of slides 
was circulated to many of the analysts involved in the first 
comparison. Six operators, from four laboratories, 
returned hydration rind measurements conducted on the 
reference set of 24 thin sections. One of the operators was 
unwilling to measure the hydration on several specimens 
due to reported problems with slide quality. The limited 
results of this operator were not included in the inter
laboratory comparison. 



Ioterlaboratory Comparison 
The thin sections were prepared according to 

laboratory specifications presented in Michels and 
Bebrich {1971). The slides were selected from the avail
able laboratory collections and included obsidians from 
Easter Island, Chile, the New Mexico sources of Cerro del 
Medio, Mule Creek, Obsidian Ridge, and Polvadera Peak, 
and a variety of unknown obsidians from Ecuador and 
Alaska. As a result, the slide set contained glasses con
taining a variety of optical images. The range of hydration 
rind widths was typical of that normally encountered in 
many obsidian studies and varied between approximately 
1.um. and 11.um. (Table 1). 

Each laboratory also supplied a description of the 
measurement instrument that included the numeric aper
ture of the objective and the level of magnification used in 
the measurement process (Table 2). Using these data we 
have calculated the theoretical optical resolution as
sociated with each measurement system. 

During the measurement process each of the operators 
evaluated the quality of the thin section. Although the 
rating method was not standardized, descriptions of "un
acceptable" or "disqualified" were used as a basis for 
eliminating certain thin sections from the set of hydration 
rinds. The remainipg slides were classified as either 
"g,ood" or "adequate" . On the basis of these criteria, the 
authors excluded two of the 24 thin sections from the 
statistical analysis. 

Statistical Analysis c,f the Hyd, atiou R:nd 
Measurements 

An analysis of variance was conducted to compare the 
results from each of the five operators over all of the 
samples. Each operator was used as the dependent vari
able and the hydration rind measurements as the inde
pendent variables. An inspection of the results indicated 
that there is a very high degree of correlation between 
individual operator results and the least squares regres
sion line computed from the results of the entire group. 
The total variability accounted for by the independent 
variables taken together (i.e., the range of hydration rind 
thicknesses between specime~s) was very high, with the 
coefficient of determination, R , exceeding 0.99 each time. 
This implied, that on an overall basis, the set of operators 
were measuring the same optical image. 

The residuals were plotted in relation to the least 

squares regression line (Figure lA). An inspection of this 
plot indicated that the approximately half of the measure
ments were within +/-one standard deviation of the group 
mean. Very few measurements were outside the resolu
tion limit of the optical systems used by each of the 
operators (Table 1). Their occurrence however indicated 
that other causes o(yariation {mechanical, judgmental) 
were also involved. Each operator had at least one 
measurement that was greater than the resolution limit 
from the group mean. 

The distribution also revealed a tendency for the varia
tion in hydration rind measurements to increase in mag
nitude as the hydration rinds increased in sii.e. This trend 
was illustrated by a plot of the variance versus hydration 
rind sii.e (Figure lB). In this analysis the variance is low 
and approximates 15%. 

In order to determine how each operator contributed 
to the total variance, the residuals for each technician were 
plotted and inspected. These plots (Figures 2, 3) graphi
cally portray the dillerences between the observed rind 
measurements reported by each operator and the overall 
group mean calculated from all measurements con
tributed by the five operators included in the analysis. 

An inspection of each residual plot revealed how each 
of the operators in the group measured obsidian hydration 
rinds. The analyses provided by Operator 1 (Figure 2A) 
revealed a range in residual error of approximately 1.0 .um. 
There also appeared to be tendency for Operator 1 to 
produce hydration thickness measurements slightly lower 
than the bfOUp mean. This partem of lower-Loan-mean 
measurements was slightly more pronounced for Operator 
2 (Figure 2B). However, except for a single data point the 
dispersion of residuals is much narrower than that ex
hibited by Operator 1. 

Precisely the opposite pattern was identified for 
Operator 3 (Figure 2C). Operator 3's range of measure
ments was approximately 0.9 llm. and all except two 
residuals were located above the group mean. The ten
dency for Operator 3 to produce higher-than-mean hydra
tion rind thicknesses was not followed by Operator 4 
{Figure 3A). In the measurement of hydration rinds in the 
1 llm. to 3 .um range the results are very close to or slightly 
above the group mean. For hydration rinds greater than 
three microns there is appears to be a tendency for 
Operator 4 to produce lower-than-mean hydration rind 
measurements . 

• Table 2 was modified by the editor to include all six operator's measurements and their comments. Comments made 
by the various operators were standardized and coded. 

• • Editor's note: a group mean is a measure of central tendency that renects the entire distribution. The group mean 
does not equate with the "correct" hydration thickness. Any of the operators, for any individual measurement, could 
be closer than the rest in approximating the hydration of that specimen, even if that operator's measurement is 
furthest from the group mean. 
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The hydration rinds provided by Operator 5 show a 
relatively even distribution around the group mean (Fig
ure 3B). The range of residual error is 2.1 lllll, twice the 
range of other operators. If a single outlier was eliminated 
Operator S's range would be comparable .. 

The pattern for the residual errors (Figure lA) was 
contrary to that anticipated from an analysis of the limiting 
factor of optical resolution (Scheetz and Stevenson 1988). 
In theory, the magnitude of the error should be inversely 
proportional to the width of the hydration rind. That is to 
say, thinner rinds are more difficult to identify and 
measure, with the error being greater relative to the rind 
size. Under these circumstances operators would not be 
expected to return hydration rind measurements with 
error factors that increase with larger hydration rind 
widths. 

Discussion 

The analyses conducted above show a good agreement 
~tw<:en persons~ the geld who measure obsidian hydra
tion nnds. The high R values for the correlations con
ducted between individual operator measurements and 
the low variance (15%) for all observers are gratifying. 
However, the outcome of the analysis raises two questions: 

I) ITTty did the trend of increasing residual error con
tradict the pattern predicted from a consideration of the ef
fects of optical resolution on the measurement process? 

2) ITTty was there a tendency for operators to either 
produce lower-than mean or higher-than mean measure
ments of the width of the hydration rind? 

At this point in time a compelling explanation to the 
first question is not to be found. It is possible that the 
trend toward increasing residual error with greater rind 
width is a combination of several factors that include 
operator calibration, sample preparation, and the quality 
of the optical image. We consider the latter factor to be 
of gre~test. import~ce. It is our e~rience, for larger 
~yd.rat.Jon nnds, that m some cases the mtensity of the rind 
1D1age may be less and that the diffusion front less clearly 
defmed. Under such conditions it may be difficult to 
locate the transition with the certainty experienced in the 
measurement of thinner rinds. 

The criteria used by each operator to determine if a 
hydration rind was in focus and to defme the limits of the 
diffusion front would appear to offer a reasonable ex
planation for the bias toward higher- or lower-than-mean 
measurement results. It has been repeatedly observed by 
the senior author that a hydration rind may be inf ocus over 
a narrow focal length yet at the same time vary appreciably 
in width. Defining an "in focus" image is therefore in part 
a subjective decision. A second subjective decision is made 
in defining the interior limits of the hydration rind. In 
white light, the edge of the diffusion front is often repre
sented by a grey band of fmite thickness that may be up to 
0.1 l1lll in thickness. Deciding where to terminate the 
measurement process on this line may add some additional 
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amount of variance to the process. 

As noted above the amount of variance between in
dividual operators is approximately 15%. Reducing the 
variance to a lower value would involve the operator trying 
to make subtle variations in his measurement methods. 
We. suggest that such a strategy could probably not be 
achi~ved becaus.e of_ the fme modifications in judgement 
rl?Qwred on optical ~ag.es that themselves exhibit a sig
nificant amount of var1at1on. One possible option would 
be to develop_ a "oJ?Crat?r calibr~tion factor" using a stand
ard set of calibration slides. With a calibration factor the 
rind measurements of the "higher-than-mean· and the 
"lower-than-mean" operators could be adjusted on a statis
tical basis to more closely approximate the group mean. 
Such an approach could bring the results of different labs 
into closer agreement if properly conducted. We see such 
3: procedure as enhancing the credibility of obsidian hydra
tion dating within the archaeological discipline. 
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Table 1 
Operator Measurement Conditions 

Numeric Residual 
Operator Instrument Magnification Aperture Resolution Error 

1 IM-SP 0oox 0.65 0.42 1.0 
2 Filar soox 0.65 0.42 1.0 

?SOX 0.85 0.32 
3 Filar 563X 0.65 0.42 0.8 
4 Filar 450X 0.66 0.41 0.9 
5 Filar 325X 0.85 0.32 2.1 
6 Filar 325X 0.85 0.32 2.1 

IM-SP= Watson image-splitting measurement instrument 

Table 2 
Operator Hydration Rind Measurements 

*OH=Obsidian Hydration measurement, C=Comments 

lab No. Operator 1 OQerator 2 0Qerator 3 0Qerator 4 OQer. 5 ~ 
OH OH Q OH Q OH Q OH OH Q 

87-012 4.38 4.3 V 4.86 4.4 4.5 NR 
87-019 2.43 2.4 SID 2.49 2.4 VIF 2.3 NR 
87-188 2.53 2.516.9 VID 3.2917.29 2.9/7.4 F 3.117.2 tJR 
87-243** 5.91 6.7 SID 6.50 VID 6.1 p 6.0 NR 
87-248** 9.89 9.8 V 10.66 VID 9.9 PN NR NR 
87-261 3.92 3.9 4.19 V 4.2 3.5 NR 
87-317 2.87 3.1 3.38 V 3.1-4.3 V/F 3.9 NR 
87-361 4.28 3.716.2 4.3516.52 SN 3.816.3 4.0 NR 
87-346 5.69 5.3 5.72 5.1 4.3 NR 
87-343 7.07 6.8 V 7.20 PN 6.6 D 7.7 NR 
87-337 3.19 3.4 3.53 3.2 3.7 2.6 
87-385 1.72 1.6 1.80 1.8 1.6 1.8 
87--391 1.20 1.5 s 1.91 s 1.5 1.3 NR 
87--390 1.08 1.0 s 1.25 s 1.3 1.5 NH 
88-220 7.20 7.2 SN 7.72/9.61 p 7.6 D 7.3 9.0 DII 
88-242 3.14 3.112.2 3.22/2.48 3.412.4 2.8 NR 
88-257 3.60 4.4 SID 3.6014.6 SN 3.8 F 4.1 4.5 p 
88-287 2.39 2.2 s 2.14 D 2.4 2.4 I 
88--304 2.63 2.312.9 V 2.57 s 2.6 D 2.7 2.0 
88-309 1.n 2.0 V 2.54 2.1 D 1.6 1.8 
88-173 10.56 10.3 V 10.51 9.6 V/F 10.4 11.4 
88-150 1.54 1.5 1.64 1.6 1.3 NR 
88-188 8.65 9.1 VIF 9.81 VIF 8.9 F 9.0 8.1-8.7 
88-170 5.19 5.1 5.36 p 4.8 5.6 NR 
88-333* NR 2.7 V 2.55 2.5 2.9 NR 

**The smaller of two reported rinds were used for the analysis * *Eliminated from the statistical analysis 
Codes used in 'Comments· Columns D =discontinuous V=vague P=poor edge 

S=single surface !=inclined F = faint, vague 
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Tech notes 

In this and future newsletter, we will attempt to reserve 
space for announcements regarding the sources for equip
ment and supplies, innovative techniques, and advances in 
technology. Obsidian analysts, laboratory technicians, 
and researchers arc invited and encouraged to submit 
short announcements. 

Olympus Demonstrates Video Calipers 
Last spring, Olympus Corporation and Scientific Instru
ment Company visited Sonoma State University to 
demonstrate Video Calipers systems that could be 
employed for the measurement of obsidian hydration 
rinds. A number of system con.figurations are available, 
each with cliff erent capabilities. All systems consist of a 
camera that is mounted to the microscope photo tube 
head, control box that digitizes the image and provides 
measurement capabilities, and a high-resolution video 
monitor. The most sophisticated of the CUE MICRO 
SERIES Video Caliper systems is the Cue Micro-300, 
which is provides the following features: 

• horizontal resolution of 1 part in 1024 

• variable line intensity 

• Metric, English, and arbitrary scale options with 
decimal point calibration that eliminates recalibra
tion 

• remote pushbutton and joystick operation 

• four different line options 

• five-digit screen display 

• five calibrations stored in memory 

• horizontal intensity graph 

• data histogram printer output 

• dual horizontal caliper lines 

• digital automatic targeting (automatic edge detec-
tion) 

By digitizing the image, video calipers eliminate the 
mechanical and optical error associated with fi.lar meas
urement by producing a flat image without physical dis
tance separation between measuring device and image. 
The Cue Micro system demonstration produced both 
black and white and color images that duplicated the 
image observable under the microscope eyepiece, al-
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though the brightness and contrast of the image was some
what reduced. The Cue Micro-300, in particular, provides 
horizontal, vertical, and diagonal tracking, and includes a 
digital automatic targeting feature that locates the edge of 
a desired image by detecting the point of maximum con
trast between light and dark fields. For obsidian hydration 
purposes, such a feature eliminates the subjectivity of 
determining the extent of the diffusion front or edge of the 
specimen when sharp contrast is absent. 

The several obsidian hydration technicians present at the 
demonstration were impressed by the system. The ability 
to produce an acceptable image without special modifica
tion or previous experience with obsidian hydration ap
plications suggests that if adjusted to maximize its ability 
with obsidian thin sections, the video calipers could be a 
valuable, time-and eye-saving tool. It would be ideal for 
teaching situations and laboratories that process hundreds 
of specimens every year. While not inexpensive, the cost 
of video calipers has reduced nearly four-fold in recent 
years. An excellent system could be assembled for well 
under $10,000. For more information, contact: 

Olympus Corporation 
Precision Instrument Division 

4 Nevada Drive 
Lake Success, New York 11042-1179 

(516) 488-3880 

(800) 446-5967 

Diamond SLribe Source 
The editor recently located a source for high-quality, rela
tively inexpensive diamond scribes suitable for etching 
microscope specimen slides. These scribes can be pur
chased for SU.50 each (as of March 1989). For additional 
information contact: 

Bea\•er Tool 
6505 S. W. Broad Oak Dr. 

Alo/ta, Oregon 97007 
Attn. Mr. Ricltard Hamman11 

(503) 642-5530 

Meeting Announcements 

Society for California Archaeology Annual 
Meeting Symposium on Obsidian Studies 
A symposium on obsidian studies in California is planned 
for the Society for California Archeology Annual Meeting 
in Redwood City, April 4-8, 1990. At the time of this 
writing, the following papers are scheduled: 

David Bieling and Sunshine Psota, Sonoma State Univer
sity - Vr.sual sourcing of Eastern Sierra obsidians 
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Michael Jablonowski, Sonoma State University - Explor
ing the potential for use of specific gravity to discriminate 
east em Calif omia obsidians. 

Kim Tremaine, Sonoma State University - The Results of 
Induced Hydration Experiments on Casa Diablo and Bodie 
Hills obsidian 

Tom Origer and Joanna Freunde, Sonoma State Univer
sity; Kathleen Hull, Yosemite National Park Inter- and 
Intra-operator Variability in Obsidian Hydration Measure
ment Results: 

Robert Jackson, Litbichron Laboratory - Exploring Ar
chaeological and Site Formation Process Complexity in 
Assessing Obsidian Hydration. 

Space is limited, but if you are interested in presenting a 
paper at the symposium, contact: 

Kim Tremaine 
Cultural Resources Facility 
Sonoma State University 

1801 E. Cotati Ave. 
Rohnert Park, California 94928 

(707) 664-2381 

Society for American Archaeology Symposium 
Dr. J. E. Ericson plans to chair a symposium titled "Ad
vances in Hydration Measurement, Hydration Experi
ments and Chemical Characterization of Litbic Sources" 
at the 55th Annual Meeting of the Society for American 
Archaeology Symposium at the Riviera Hotel in Las 
Vegas, Nevada. The SAA Annual Meeting will be held 
Wednesday, April 18 - Sunday, April 22, 1990. 

The following participants and papers are proposed: 

J. Regester and J. Hendersen - Hydrogen Profiles of Ob
sidian Using Proton Beam. 

B. Scheetz, C.M. Stevenson, and K. Vadem -Spectroscopic 
Ellipsometry: An Alternative Analytic Method to Achieve 
Angstrom Resolution of Obsidian Hydration Rims. 

I. Friedman, F. Trembour, and F. Smith- Obsidian Hydra
tion Rates as a Function of Relative Humidity. 

C. Stevenson, JJ. Mazer, and J.K. Bates - The Effect of 
Relative Humidity on the Rate of Hydration: Implications 
for Obsidian Hydration Dating. 

K. Tremaine- The Complexities of Glass Surf ace Reactions 
and Implications for Obsidian Dating. 

• E. Skinner and RJ. Jackson -A Critical Review of Obsidian 
Hydration Sampling Strategies in Calif omia and the Great 

• Basin . . .. 
G. Pope - Quartz ydration of Glacial Tills, Eastern Calif or
nia as a Dating Tool. 
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P. Bouey - Recognizing the Limits of Obsidian X-ray 
Fluorescence Analyses. 

J. Ericson and J. Kimberlin - Chemical Differentiation of 
Flows and Source Areas in Calif omia by Instn.Jmental 
Neutron Activation and Statistical Analyses. 

M.S. Shackley - Early Hunter-Gatherer Procurement Ran
ges and Mobility in the American Southwest: Evidence from 
Obsidian Geochemistry and Lithic Technology. 

J.R. Newman - Notes on the X-ray Fluorescence Charac
terization of the Rhyadocite Sources of the Taos Plateau, 
New Mexico. 

Call For Articles and Information 
If you are interested in submitting a short article or an
nouncement for inclusion in the next newsletter, the sub
mission should be received by February 15, 1990. We 
accept electronic media on IBM compatible 3.5" or 5.25" 
disk, in Word perfect ( 4.2 or 5.0), Wordstar, or ASCII text 
formats, as well as bard copy submissions if electronic 
media cannot be provided. Send your information to:: 

LAOS, Kathleen Hull, Secretary-Treasurer 
P.O. Box235 

El Portal, Califomia 95318 

IAOS Officers, 1989-1990 
President: Robert J. Jackson 

Vice-President: Christopher M. Stevenson 
Secretary-Treasurer: Katltleen Hull 
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NEWS AND INFORMATION 

IAOS Annual Meeting 
The International Association for Obsidian Studies 
(IAOS) will hold its annual meeting at 2:00 P.M., Friday, 
April 6, 1990, in the Board Room of the Holiday Inn, 1221 
Chess Drive, Foster City, California 94404 (telephone 
415/570-5700) . The IAOS Annual Meeting will be held 
during the Society for California Archaeology Annual 
Meeting. 

While originally scheduled for the Annual Meeting of the 
Society for American Archaeology in Las Vegas in late 
April, 1990 (as announced in the Fall 1989 Newsletter), it 
became apparent that few of the current members were 
attending the meeting in Las Vegas (including the IAOS 
President and President-elect). The decision to hold the 
IAOS meeting in California was made after informally 
polling several IAOS Institutional Members and learning 
that many planned to attend the SCA Meeting in Foster 
City. The IAOS is still in its infancy, and most of its 
members reside and work in California. The membership 
will broaden in time, making national meetings the logical 
locations for IAOS Annual Meetings, but there are many 
organizational issues to resolve, warranting the attendance 
of the officers and a quorum of the Executive Board. 

IAOS Meeting Topics 

The agenda for the IAOS Annual Meeting has not been 
finalized, but it is important that all attendees begin think
ing about and preparing for a discussion of some impor
tant topics, including: 

a Goals of the IAOS 

a Discussion IAOS By-Laws 

a Election of New Officers 
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):( IAOS Newsletter 

):( Standard Data Collection and Management 

a Developing Standard Obsidian Hydration Slide 
Sets 

):( Expanding Membership 

Obsidian Hydration Data Standards 

One of the primary goals of the IAOS is to promulgate 
standards for the collection and reporting of obsidian data. 
Another is to establish a central data base of obsidian 
hydration studies. It is time to begin working toward these 
goals. 

Standards should meet the needs of both laboratories and 
users, and therefore their development should involve 
input from a variety of sources. IAOS members represent 
the most sophisticated of obsidian hydration users. Your 
input in developing these standards is essential. 

Three components are critical to a standard obsidian 
hydration data management system: 1) archaeological, 
environmental, and specimen data supplied by the submit
ter; 2) minimum analytic observations and laboratory data 
provided by the hydration technician; and 3) reported 
hydration results. 

Obsidian hydration laboratories and analysts apply dif
ferent the methods for developing hydration rate formulae 
and/or using hydration data. Different methods and ap
plications sometimes require different information. To 
meet the needs of all users, a database must contain infor
mation that may not be percieved as important to some -
information that will vary according to the application 
preferred by the user. The establishment of a universally 
useable and accepted database requires the cooperation 
of diverse laboratories and users of obsidian hydration 
data. To accomplish this, minimum data necessary for a 
variety of approaches should be obtained for all analyses. 

The following pages address two of the three components 
of management system data: 1) archaeological, environ
mental, and specimen data supplied by the submitter; and 
2) minimum analytic observations and laboratory data 
provided by the hydration technician. 

IAOS members, particularly laboratory operators and 
technicians, should carefully examine the draft forms 
included with this Newsletter, titled: 



OBSIDIAN HYDRATION ANALYSIS PROJECT 
DAT A (form 1); 

PROJECT ARCHAEOLOGICAL AND ENVIRON
MENTAL DATA (form 2); and 

OBSIDIAN HYDRATION SPECIMEN INFORMA
TION (form 3). 

These forms would be supplied to clients and requested 
information woud be provided to laboratories when ob
sidian specimens are submitted for analysis. 

Form 1 one provides important project information and 
its use by clients should be strongly encouraged, if not 
required. 

Form 2 provides valuable information that may be neces
sary to interpret the results of hydration data, depending 
on how those data are used. However, some of these data 
may not be available ( e.g., associated radiocarbon dates, 
soil temperature). 

Form 3 requests basic essential information for each 
specimen that .m.ust be supplied by the client. This basic 
information forms the core of the hydration data manage
ment system and should be required by laboratories 
before accepting the specimens for analysis. 

As a long-time laboratory operator, I am aware that it is 
sometimes difficult to obtain basic catalog and 
provenience data with submitted specimens, no less the 
kind of information that is requested on the forms. Enlist
ing the cooperation of users is a problem that can be 
addressed once there is agreement on the kind of informa
tion that should be obtained. 

The second aspect of a standard hydration management 
system consists of the observations made by the laboratory 
itself. Ideally, each laboratory should maintain a com
puterized database with standard data fields . Individual 
laboratory data could be easily converted and and added 
to a centralized database. This goal may not be immedi
ately realized. However, laboratories can establish stand
ard categories of information of fixed or limited sizes 
(fields). Once established, backlogged data could be 
entered, once a computerized database is established. 

Table 1 presents an example of a database for an obsidian 
hydration management system. This data management 
system has been used at Lithichron Laboratory for several 
years with good success. It was developed to operate with 
a dBASE or compatible program, although the data struc
ture can be read by a variety of programs when converted 
to a Standard Data Format. Not all of the fields may be of 
interest to all laboratories, but some basic data are critical 
to a standard data management system. Please carefully 
examine Table 1 and compare it with your own. The 
development of a standard obsidian hydration database is 
an important issue that will be discussed at the IAOS 
Annual Meeting. Standard data reporting will necessarily 
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follow from the establishment of data collection standards. 
Therefore, reporting will be deferred to later newsletters 
or IAOS meetings. 

For those who cannot attend the IAOS Annual Meeting, 
please provide feedback regarding the appropriate con
tents for a standard database to: 

R. J. Jackson 

716 Proctor Court 

Woodland, Califomia 95695 

Obsidian Hydration Laboratory News 
Diffusion Laboratories, Spring Mills, PA. 
The obsidian hydration laboratory at Archaeological and 
Historical Consultants, Inc. has recently separated from 
that company and is now known as Diffusion Laboratories. 
The laboratory continues to be operated by Christopher 
M. Stevenson, Ph.D. and offers the services of obsidian 
rate development through induced hydration, composi
tional analysis by X-ray fluorescence analysis, and hydra
tion rim measurement. Please address inquiries to: 

Diffusion Laboratories 

RD # 1, Box 199A 

Spring Mills, PA 16875 

Day:(814)-364-2135 

Eve:(814)-422-8593 

An Introduction to New Zealand and South 
Pacific Obsidian Research 
Dr. Roger Green, Professor of Archaeology at the 
University of Auckland, New Zealand, recently spent a 
month sabattical at the University of California, Berkeley. 
On February 16, 1990 Dr. Green met and discussed his 
obsidian research with several IAOS members at an enjoy
able dinner at Mr. John and Loretta Hager-Holson's 
house in Berkeley, California. 

Participating in the obsidian discussion after an excellent 
dinner were Dr. Green and Dr. Pat Kirsh, IAOS mem
bers Dr. David Fredrickson, Dr. Tom Jackson, Rob Jack
son, Marshall Weisler, and John Holson. The discussion 
was prefaced and accompanied by excellent libations, 
which did not lend to copious record-keeping. I accept 
responsibility and apologize in advance for any errors in 
fact or misrepresentations of Pacific obsidian research. 
Perhaps we can prevail upon Dr. Green to prepare a brief 
and more accurate article for the IAOS Newsletter in the 
future. 

Dr. Green has been working in the Pacific for almost three 
decades and is well and extensively known to students of 
sourthwest Pacific archaeology. A student of Gordon 
Willey at Harvard, Green introduced settlement archaeol-
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ogy to Polynesia. He has written extensively on the La pita 
cultural horizon. Dr. Green was also one of the first to 
become interested in the examination of obsidian in 
Polynesia, writing as early as 1962 about its analytic poten
tial. Since that time he has developed extremely interest
ing approaches to the source identification of 
archaeological obsidian. 

When Dr. Green first became interested in obsidian sour
ces in New Zealand, it was believed that only seven sources 
existed. Due largely to his interest and research, the inven
tory of New Zealand sources has grown to more than 
thirty. 

Green was an important contributor to pioneering studies 
in the use of heavy liquid to identify the source of ar
chaeological obsidian based on differences in the 
specific gravity of different sources. Once specific gravity 
groups are identified, samples of these groups are sub
jected to alternative source identification methods, such 
as PIXE/PIGME analysis, to confirm the heavy liquid 
source identification. Polymetatungstate is a non-toxic, 
water miscible heavy liquid that is now used for this 
analysis. Based on the work and successes achieved in 
Pacific research, Sonoma State University is currently 
exploring the potential of heavy liquid to source identify 
obsidian from North Coast Range and western Great 
Basin archaeological sites. 

The potential for obsidian hydration analysis as an effec
tive dating tool in New Zealand has not been fully ex
plored, although induced hydration experiments on Mare 
Island obsidian, a major New Zealand source, indicates a 
very slow hydration rate. Coupled with a shallow time 
depth for human occupation of New Zealand, obsidian 
hydration of at least Mare Island obsidian may not serve 
as an effective dating technique in New Zealand. In cer
tain other areas of the southwest Pacific, however, where 
there is greater time depth to human occupation, obsidian 
hydration may hold much greater potential. 

We hope that this initial contact with Dr. Green will lead 
to further communication with he and other researchers 
in the Pacific. It is clear that much is to be gained by an 
interchange of ideas and sharing methods to address 
similar research problems. 

REPORTS AND PUBLICATIONS 
The volume of so-called "gray literature" in archaeology is 
staggering, making it difficult for researchers who are not 
"plugged-in" to contract or research archaeology of a cer
tain region to bear of and gain access to reports. The IAOS 
Newsletter will bring references to some of this informa
tion to its readers by reproducing abstracts and summariz
ing both new and old literature that may be of particular 
interest to IAOS members. In addition, we will announce 
current and upcoming publications relevant to obsidian 
studies. 
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Aboriginal Quarries Bibliography 

The first phase of an extensive examination of the Casa 
Diablo obsidian source in eastern California was spon
sored by the Inyo National Forest under the direction of 
Ms. Linda Reynolds. The study involved an extensive 
literature review and compilation of an annotated bibliog
raphy of works relating to aboriginal quarries for flaked
stone, primarily in the western United States. The 
annotated bibliography was prepared under contract by 
Ms. Elena Nilsson of Mountain Anthropological Re
search, Incorporated. The bibliography contains over 200 
references that include publications, research reports, and 
cultural resource management documents. Copies of the 
bibliography can be obtained by writing to: 

California Office of Historic Preservation 

P.O. Box 942896, 1416 Ninth Street 

Sacramelllo, Califomia 94296-0001 

Attention: R. Jackson 

For more information on the bibliography, or subsequent 
stages of the Casa Diablo obsidian source study, contact: 

Ms. Linda Reynolds, 

Forest Cultural Resources Manager, 

Inyo National Forest 

873 North Main Street 

Obsidian Dates IV: A Compendium of the Obsidian 
Hydration Determinations Made at the UCLA 
Obsidian Hydration Laboratory. 

Clement W. Meighan and Janet L. Scalise, editors. lnstituce 
of Archaeolog}~ University of Ca/ifomia, Los Angeles, 
Monograph XXIX, 1988, xi+ 511 pp. (paper). 

This three-part volume continues UCLA's long and uni
que tradition of publishing the hydration measurement 
results of hydration analysis projects conducted at the 
UCLA Obsidian Hydration Laboratory. Part I of the 
compendium contains two introductory articles by C.W. 
Meighan. Part II contains 23 ''Discussion Papers" regard
ing studies conducted in California and Central America. 
Part ill of the compendium presents the results of ob
sidiam hydration measurements on collections from 
California, Nevada, Arizona, New Mexico, Colorado, 
Wyoming, Mexico, Guatemala, Belize, Honduras, 
Ecuador, Peru, Chile, Easter Island, Indonesia, Georgian 
SSR, Greece, and Hungary made between 1973 and 1988. 
Part IV of the compendium offers a reference bibliograghy 
developed by Ms. Janet Scalise. 

Thanks go to Tom Jackson for providing an advanced copy 
of his review of the UCLA Compendium, from which the 
above presentation was developed. 



MEETING ANNOUNCEMENTS 

Society for California Archaeology Annual 
Meeting Symposium on Obsidian Studies 
A symposium on obsidian studies is scheduled for the 
Society for California Archeology Annual Meeting in 
Redwood City, Thursday, April 5, 1990. The symposium 
is organized by Ms. Kim Tremaine. Drs. Richard Hughes, 
Sacramento State University, and Tom Jackson, Biosys
tems Analysis, Incorporated will serve as discussants. Con
tributed papers and their abstracts are presented below. 

0 Re-examination of the Potential for Visual Sourcing of 
Western Great Basin Obsidians. 

Jefferson Haney and Sunshine Psota - Sonoma Seate 
University. 
Discussed are methods and results of visual sourcing tests 
using a reference collection of five major obsidian sources 
and archaeologically recovered obsidian from the Mono 
area. Given the intra-source macroscopic variability and 
inter-source similarities of these obsidians, tests were 
designed to determine if the obsidian sources could be 
reliably identified and, if so, whether the application of 
visual sourcing can be applied to archaeological collec
tions in this area. Previous studies suggest that certain 
sources can be more reliably identified than other sources. 
Conclusions will focus on results of reference collection 
tests and XRF assignments of archaeologically recovered 
obsidians. 

• Specific Density and HeaV)' Liquid Sorting as a Poten
tial Method for Sourcing California and Great Basin 
Obsidians. 

:'.fichael Jablonowski, Kim Tremaine, and Bmce Dahlstrom 
- Sonoma Stace Universicy. 
Obsidian density measurement studies from Melanesian 
sources have been useful as a first step in the mass sam
pling of obsidian collections prior to more sophisticated 
sourcing techniques using chemical analyses. This paper 
presents preliminary results of an investigation exploring 
the potential for using this technique with obsidian from 
Eastern Great Basin, Sierran Nevada, and North Coast 
Range sources. 

0 Obsidian Hydration Dating as a Function of Tempera
ture, Composition, and Relative Humidity. 

C.M. Stevenson•, James Mazer••, and John K. Bates•• -
*Diffusion Laboratories and **A,gonne National 
Laboratories. 
Induced hydration experiments on obsidian from Easter 
Island, Mule Creek (New Mexico), and the Caso volcanic 
field (California), have been conducted at relative 
humidities of 100, 90, and 60%. Based upon these data, the 
relationship between hydration rate and % relative 
humidity is non-linear. The correlation of obsidian hydra
Lion rates developed at 100% relative humidity with eight 
glass compositions indicates that the intrinsic water con-
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tent wt) is the controlling factor in th e hydration process. 
It now appears to be possible to derive the hydration rate 
for any obsidian source, at a specified temperature, once 
the intrinsic water content of the obsidian has been deter
mined. 

" Induced Hydration at Coso: Part Ill 

Dr. James H. Cleland - Dames and Moore 
The results of induced hydration experiments on two 
geochemical groups of Caso obsidian are presented. 
Chronometric dates utilizing induced hydration rates, cor
rected for effective hydration temperature and soil relative 
humidity, are compared to radiocarbon dates and artifact 
sequence dating. Variability within obsidian dates is also 
examined for internal consistency. Conclusions are drawn 
regarding the value of the induced Caso hydration rates 
for archaeological interpretation. 

0 Hydration Dating of Coso Obsidian: Problems and 
Prospects. 

Mark E. Basgall - Far Westem Alllhropological Research 
Group. 
Although the obsidian hydration method as been applied 
with success to volcanic glasses across much of California. 
reliable dating of obsidian from the Caso volcanic field has 
proven notoriously difficult. Empirical, linear rates 
derived using chronological data from scattered ar
chaeological localities differ by as much as 250 
years/micron. In accounting for this divergence, attention 
has recently shifted to the possible role of geochemical 
variation within the source area: chemical indices suggest 
that distinct subgroups could be hydrating at different 
rates, and induced hydration experiments indicate poten
tial rate differences of up to 42 percent. However, these 
results arc inconsistent with archaeological data from thi:: 
surrounding area, and do little more than confuse further 
an already problematic situation. There is reason to think 
that intra-source differences are of minor concern, and 
that weU-known factors affecting hydration can account 
for much of the variation observed in the regional record. 

0 A Relative Dating Approach for Bodie Hills and Casa 
Diablo Obsidians Derived [rom Accelerated Hydration 
Experiments. 

Kim Tremaine - So11oma State U11iversity. 
Reiterating observations made by T. Jackson (1984), a 
clutter of hydration rates have been proposed for Bodie 
Hills and Casa Diablo obsidians. Given these rate options, 
divergent interpretations of hydration data are possible, 
which leaves one to regard particular scenarios suggested 
for the prehistoric exploitation of these resources as 
speculative. R . Jackson (1984), recognizing many 
problems involved with absolute chronometry, called for 
the development of interim alternative dating applica
tions. Such developments have been undertaken in the last 
few years. This paper reviews the recent use of accelerated 
hydration experiments for relative dating purposes. 
Results of experiments on Bodie Hills and Casa Diablo 
obsidians are presented. 
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0 Intra-Operator Hydration Measurement Results: An 
Expennent Designed to Test Hydration Measurement 
Replicability. 

Joanna Freunde, Tom Origer - Sonoma State University. 
At its inception, an initial optimistic response by ar
chaeologists to obsidian hydration analysis was that it was 
a tool that could yield reliable absolute chronometric 
dates. Although a number of external factors are known to 
influence our ability to derive absolute dates, the internal 
aspects of making hydration band measurements un
avoidably are dependent upon the human factor and the 
laboratory equipment used. Recent preliminary research 
has found that there is a 15% variance among inter
operator measurements. While these results are provoca
tive, research is being conducted on a more fundamental 
level. This paper presents the findings of experiments 
designed to test intra-operator hydration measurement 
replicability. 

0 Obsidian Hydration Inter-laboratory Variability 
Studies: Implications for Archaeological Interpretation. 

Kathleen Hull - Dames and Moore. 
Results of a recent obsidian hydration inter-laboratory 
variability test, which included several California tech
nicians, are reviewed. Approaches to archaeological inter
pretation based on obsidian hydration data are considered 
in light of the findings and those of earlier studies. Ap
propriate methods and applications are discussed, draw
ing on examples from central Sierra Nevada hydration 
studies. 

0 Stratigraphic Layer Cake of Midden Puree: Developing 
Recipes for Obsidian Hydration Analysis. 

Robert Jackson - Lithichron Laboratory. 
Archaeological deposits are affected by such agents as 
burrowing ground rodents and insects (faunalturbation), 
plant roots and tree-throw (floralturbation), and myriad 
other forms of pedoturbation. In addition, the prehistoric 
activities that created archaeological deposits often left 
ambiguous mixed, and overlapping evidence that are not 
without substantial interpretive challenges. Despite this 
complexity, obsidian hydration analysis often is conducted 
with "Anthro. 3" expectations for stratigraphic patterning 
and depositional integrity rather than a recognition of the 
complexity of human and natural processes that created 
archaeological deposits. Archaeologists must begin to 
develop and test "middle range" models that account for 
human and natural site formation processes if obsidian 
hydration is to be an effective analytic tool. 

0 The Application of Obsidian Studies at CA-.MEN-2247 
near Laytonville. 

Sharon A. Waechter • Thomas M. Origer/Sharon A. 
Waechter, Consulting Archaeologists. 
Recent studies of obsidian sourcing and hydration for sites 
in the North Coast Ranges have suggested some interest
ing patterns; specifically, Fredrickson noted a major 
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decrease in the use of Borax Lake obsidian at the time 
period represented by 3.5 microns, with an increase again 
at about 1.5 microns. Layton noticed an influx of Clear 
Lake obsidians in western Mendocino County at roughly 
this same time, which he believes may represent the 
westward expansion of the Pomo out of their homeland in 
the Clear Lake Basin. Data from recent excavations at 
CA-MEN-2247 near Laytonville in northern Mendocino 
County are applied to these hypotheses. 

0 Obsidian Studies for the Austin Creek State Recreation 
Area 

Susan H. Alvarez • Califomia Department of Parks and 
Recreation 
The Austin Creek State Recreation Area (ACS RA), north 
of Armstrong Redwoods State Reserve, Sonoma County, 
is rugged country cut by perennial streams above the 
redwood belt. Mixed-evergreen/oak forests, grassy open 
areas, and riparian vegetation offer a variety of resources. 
Little information is available regarding pre-American use 
of this hinterland at the eastern edge of ethnographic 
Kashaya territory. Studies of obsidian from recently iden
tified prehistoric sites within ACRSA boundaries should 
provide data pertinent to occupation and land use time 
depth and regional exchange dynamics. 

Society for American Archaeology Symposium 
In the Fall 1989 issue of the IAOS Newsletter, we an
nounced that Dr. J. E. Ericson planned to chair a sym
posium titled "Advances in Hydration Measurement, 
Hydration Experiments and Chemical Characterization of 
Lithic Sources" at the 55th Annual Meeting of the Society 
for American Archaeology Symposium at the Riviera 
Hotel in Las Vegas, Nevada. The SAA Annual Meeting 
will be held Wednesday, April 18 - Sunday, April 22, 1990. 
Since that time, Dr. Ericson and participants of the sym
posium have been notified that the symposium has been 
scheduled as a poster session. The final disposition and 
arrangements of the session have not been made available 
at the time of this printing. Therefore, we will simply list 
the proposed symposium papers with no additional infor
mation or assurance that these papers will be presented 
as listed. 

J. Regester and J. Hendersen - Hydrogen Profiles of Ob
sidian Using Proton Beam. 

B. Scheetz, C.M. Stevenson, and K. Vadem - Spectroscopic 
Ellipsometry: An Altemative Analytic Method to Achieve 
Angstrom Resolution of Obsidian Hydratio11 Rims. 

I. Friedman, F. Trembour, and F. Smith- Obsidian Hydra
tion Rates as a Fu11ctio11 of Relative Humidity. 

C. Stevenson, JJ. Mazer, and J.K. Bates - 17,e Effect of 
Relative Humidity on the Rate of Hydration: Implications 
for Obsidian Hydration Dating. 

K. Tremaine - The Complexities of Glass Surf ace Reactions 
and Implications for Obsidian Dating. 



G. Pope - Quartz hydration of Glacial Tills, Eastem Calif or-
11ia as a Dating Tool. 

P. Bouey - Recognizing the Limits of Obsidian X-ray 
Fluorescence Analyses. 

J. Ericson and J. Kimberlin - Chemical Differentiation of 
Flows and Source Areas in Califomia by Instntme11tal 
Neutron Activation and Statistical Analyses. 

M.S. Shackley - Early Hu/Iler-Gatherer Procurement Ran
ges and Mobility in the American Southwest: Evidence from 
Obsidian Geochemistry and Lithic Technology. 

J.R. Newman - Notes on the X-ray Fluorescence Charac
terization of the Rhyadocite Sources of the Taos Plateau, 
New Mexico. 

About the IAOS 
The IAOS was established to: 

1) develop standards for analytic procedures and ensure 
inter-laboratory comparability; 

2) develop standards for recording and reporting obsidian 
hydration and sourcing results; 

3) provide technical support in the form of training and 
workshops for those wanting to develop their expertise in 
the field. 

4) provide a central source of information regarding ad
vances in obsidian studies and the analytic capabilities of 
various laboratories and institutions. 

Membership 
The activities described above require modest financing. 
Initial mailings were performed largely at personal ex
pense, but as we grow this cannot continue. We need 
membership to ensure the success of the organization. To 
be included as a member and receive all of the benefits 
thereof, you may apply for membership in one of the 
following categories: 

xx Regular Member ..•..•... $20.00/year 

xx Institutional Member . .... $50.00/year 

Regular members are individuals or institutions who are 
interested in obsidian studies, and wish to support the 
goals of the IAOS. Regular members \vill automatically be 
subscribed to the Society for Archaeological Sciences 
(SAS) Bulletin, issued quarterly. If you already subscribe 
to the SAS Bulletin, deduct $10.00 from the membership 
dues. The SAS Bulletin shall be the mgu1ar forum for 
meeting announcements and developments of the IAOS. 
Regular members will also receive any general mailings; 
announcements of meetings, conferences, and symposia; 
newsletters; and papers distributed by the IAOS during 
the year. Regular members are entitled to attend and vote 
in Annual Meetings. 
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Institutional members are those individuals, facilities, and 
institutions who are active in obsidian studies and wish to 
participate in inter-laboratory comparisons and stand
ardization. If an institution joins, all members of that 
institution are listed as IAOS members, although they ,vill 
receive only one mailing per institution. Institutional mem
bers will receive assistance from, or be able to collaborate 
with, other institutional members. Institutional members 
are automatically on the Executive Board, and as such 
have greater influence on the goals and activities of the 
IAOS. In addition, Institutional members will automat
ically receive the SAS Bulletin and all other mailings sent 
to Regular members. If you wish lo become an institution
al member and already subscribe to the SAS Bulletin, 
deduct $15.00 from the membership dues. 

This second newsletter is sent to everyone who has ex
pressed an interest in the IAOS, current members and 
non-members alike. If you do not join the IAOS, you may 
not receive future mailings. While preparation of 
newsletters, mailings, the development of standards, and 
bibliographies is performed on a volunteer basis, 
reproduction and mailing costs cannot be supported 
without your help. If you wish to join us, mail a check or 
money order to the JAOS: 

Ms. Kat/zlee11 Hull, Secretary-Treasurer 
P.O.Box235 

El Po,tal, Calif omia 95318 

Call For Articles and Information 
If you are interested in submitting a short article or an
nouncement for inclusion in the next newsletter, the sub
mission should be received by February 15, 1990. We 
accept electronic media on IBM compatible 3.5" or 5.25" 
disk, in Word perfect ( 4.2 or 5.0), Words tar, or ASCII text 
formats, as well as hard copy submissions if electronic 
media cannot be provided. Send your information to:: 

IAOS, Kathleen Hull, Secretary-Treasurer 

P.O. Box235 
El Po1tal, California 95318 

IAOS Officers, 1989-1990 
President: Robert J. Jackson 

Vice-President/President-Elect: Christopher M. Stevenson 
Secretary-Treasurer: Kathleen Hull 
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IAOS BY-LAWS 
By-Laws for the IAOS were drafted shortly after its for
mation. These By-Laws borrow heavily Crom other 
organizations' by-laws and policies. The draft IAOS By
Laws were developed because the organization needed 
some basic, initial operating policies, of particular concern 
when money (i.e., dues) is involved. With the first meeting 
of the IAOS close at hand, it is time lo provide IAOS 
members with an opportunity to review the By-Laws and 
provide comments on the document. A copy of the draft 
By-Laws is attached to the Newsletler. Print size hs been 
reduced in the interest of saving space. The microscopists 
among you should be equipped to read the document. 

In conducting your review, please do not regard any of the 
provisions as sacred. Drafting by-laws was a new ex
perience for me. Consider them simply interim guidance 
and a basis for discussion. In particular, be sensitive to 
provisions that may be difficult to fulfill, such as notifica
tion, election, and decision-making requirements that may 
limit flexibility. It might be prudent to establish flexible 
rules for a new organization, adding restrictions in the face 
of specific problems rather than attempting to anticipate 
problems that may never occur by adopting restrictive 
policies. Please be prepared to discuss the By-Laws at the 
Annual Meeting. If you cannot attend, please telephone 
me at (916) 322-9602 (work) or (916) 666-1754, or provide 
written comments prior to the meeting. 

By-Laws 

ARTICLE I -- 1'AME 

'This org-Jnization shall be known as the International Asl;ociation for 
Obsidian Studies (IAOS). 

ARTICLE II ·- PURPOSE 

1. The general objective of the IAOS shall be 10 provide a professional as
sociation for those involved in the study or the physical properties and 
processes that affect natural glasses, including geological formation, 
geographic distribution, chemical charac1criza1ion, hydra1ion, and the 
application of these studies to archaeology. 

2. The specific and primary purposes or lAOS are: (a) to establish a 
forum from which current issues and advances in the study of natural 
glasses may be presented and discussed; (b) to promote awareness 
and provide infom1ational programs that will aid the archaeological 
community in becoming more aware or problems and potentials of the 
application or techniques from the physical and natural sciences in ar
chaeology; (c) to promote interdisciplinary research designs in ar
chaeology; (d) 10 encourage research and the p1eparation of papers 
and reports on the investigation or natural glasses and the application 
or the results of such studies to archaeological problems; ( d) to en
deavor 10 maintain high technical standards in re lated archaeological 
studies; (I) 10 assist new and existing laboratories to adopt or conform 
10 acceptable and comparable standards for analysis and reporting; 
(g) 10 establish a code of conduct directed towards these ends; (h) 10 
cooperate with other archaeological associations and societies; and (i) 
to advance re lations with governmental agencies and the public in 
general; all without pecuniary proCil to any director, officer, or mem
ber. 

ARTICLE Ill -- POWERS 

1. lAOS shall have the power 10 receive, administer, and disburse dues, as
sessments, and other grants to funher its ends; to acquire, hold ab
solutely or in 1rus1 for the purposes of the IAOS; to publish 
newsleuers, re pons, bulletins, journals, and monographs; to affiliate 
with other organizations in the pursuit of common aims, and to ap
point delegates or represen1a1ives 10 such organizations; to establish 
branches, sections, or divisions, on a regional or functional basis; and 
LO engage in such other activities as arc in keeping with the objectives 
of the association. 

2. No part or the net receipts or the IAOS shall insure 10 the benefit or or 
be distributable to its members, officers, commiuee members, or 
other private persons, except 1ha1 the association shall be authorized 
and empowered to pay reasonable compensa tion for services 
rendered and 10 make payments and distributions in furtherance or 
the purposes of the IAOS as sel forth in these By-Laws. 

3. No substantial pan of the activities of the IAOS shall be the cariying 
on of propaganda or otherwise auemp1ing lo innuence legislation, 
and the IAOS shall not par1icipa1e in, or intervene in (including the 
publishing or distribution of statements) any political campaign on be
half or the candidate for public office. 

ARTICLE IV -- MEMBERSnn• 

1. Membership in the IAOS is open 10 any person in sympathy with the 
objectives of the IAOS, as set forth in Article II, \\ithou1 regard 10 
age, sex, race, religion, or nationality. 

2. ·1ne IAOS may have several classes or membership as determined by a 
\'Ole or the membership. ~linimally, membership shall co nsist or ln
s1i1utional members, defined as those persons and organizations ac
tive in performing obsidian source, hydration, or other ph)''Sical 
studies. Non-ins1i1u1ional members arc those persons or organiza
tions interested in obsidian studies, although these persons or or
gani1.ations do not perform obsidian studies. Non-inslitulional 
members may, for instance, be archaeologists involved in applying of 
using obsidian data for archaeological interpretations. 

a. lnslilutional members are en1i1led to one representative and one 
vote on the Executive Board. The Inslilut1onal representative 10 
the Executive Board shall be designated al the time of membership 
application. 

b. Institutional affiliate members can be named under the auspices of 
the Institutional membership, as long as those individuals are ac
tively involved with the obsidian studies program al that ins1itu1ion. 
E.1ch named member shall have the voting rights or non-institu
tional members. 

c. Each Institutional member shall receive one copy of all mailings 
from the Secretary-Treasurer. 

d. Institutional affiliate members may, by application and payment, 
additionally become non-ins1i1utional members and receive all mail
ings. An individual is entitled to a single vote, however. 

Each member shall have one vole in the transaction or the business 
of the IAOS and shall be eligible for any elected or appointive of
fice in the IAOS, subject only to restrictions defined elsewhere in 
these Dy-Laws. 

3. The Executive Board may, by a three-quarters vote, remove from the 
membership rolls any member whose acts are contraiy to the ideals, 
objectives, and accepted standards of the IAOS as set fonh in Article 
II, and the code of conduct established by vote of the membership or 
the IAOS. The action of the Executive Doard may be subject to an ap
peal 10 the lAOS al its Annual Meeting. 

6. The Sccrclary-Treasurer shall be empowered to discontinue the mem
bership of any person or organization for non-payment of dues for 
one full year. 

7. No member shall be personally liable to any creditor of the IAOS for 
any indebtedness of liability, and any and all creditors shall look to the 
IAOS assets for payment. 
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8. Membership in IAOS requires subscription to the Society for Ar
chaeological Sciences (SAS) Bulletin, a quarterly newsleucr. Subscrip
tion costs to the SAS Bulletin are included in IAOS dues. 

ARTICLE V - ORGANIZATION 

1. The Officers of the IAOS shall consist of a President, a Vice-Presi
dent/President-Elect, a Secretary-Treasurer, representing no fewer 
than two institutions or laboratories. 

2. IAOS policies and directions shall be established by an Executive 
Board, consisting of institutions, laboratories, and/or researchers ac
tive in the field of natural glass studies (Institutional Members). 

3. The President shall serve as the IAOS's chief executive officer and its 
representative in official affairs and transactions. The President shall 
make certain that all resolutions of the Executive Board a rc imple
mented. 

4. The Vice-President shall be elected for a one-year term, at the con
clusion of which he/she shall succeed to the office to President to 
serve a one-year term. The President and Vice-President must be In
stitutional members of IAOS, unless a nomination of a Non-Institu
tional member is supported by a two-thirds vote of the Execuli\>-c 
Board. 

5. The faecutive Board of the IAOS shall consist of the President, Vice
President, Secretary-Treasurer, and Institutional members of the 
IAOS. 

6. No restriction is placed on officers seeking election to the same office 
in which he/whe has previously served, nor different office within the 
IAOS. 

7. In the event of the absence, death, resignation, or incapacity of the 
President, the Vice-President shall assume the duties of the President 
for the remainder of President's term. 

8. In the event of the absence, death, resignation, or incapacity of the 
Secretary-Treasurer, the President shall: 

a. in consultation with the Vice-President, assume Secretary
Treasurer responsibilities for the remainder of the elected term, or 

b. appoint an acting Secretary-Treasurer from among the Institution
al members of the IAOS. Upon accepting the position, the acting 
Secretary-Treasurer will complete the remainder of the one-year 
term. 

9. The offices of President, Vice-President, and Secretary-Treasurer shall 
be elected by a majority vote of the IAOS member-attenders of an an
nual meeting. A minimum of one half of the Executive Board (Institu
tional members) must be present at the annual meeting 10 elect new 
officers, vote by mail or by proxy. 

ARTICLE VI -- DUTIES OF OFFICERS 
1. President 

a. The President shall serve as the IAOS's chief executive officer and 
its representative in official affairs and transactions. The President 
shall make certain that all resolutions of the Executive Boa.rd arc 
implemented. The President shall preside over all meetings of the 
IAOS. II the President cannot attend a meeting, the Vice-Presi
dent shall preside in his/her place. The President shall have the 
usual appointive power and shall exercise all the duties and respon
sibilities commonly associated with this office, except as provided in 
these By-Laws. 

b. The President may appoint representatives of the IAOS to other 
societies, agencies, or councils or select such representatives from 
slates submitted by other societies, agencies, or councils. 

c. Acting in consultation with the Vice-President, the President shall 
appoint all necessary committees and define their duties. 

d. The President, in consultation with the Vice-President, may desig
nate members in various regions to represent the interests of the 
IAOS in that region. 

e. The President, Vice-President, and Secretary-Treasurer shall sign 
all written contracts authorized by majority vote of IAOS members 
at an annual meeting, or by special mail ballot, except for basic con
tracts for printing and other matters necessary to routine publica
tion. Such contracts may be signed by the President or 
Vice-President, and the Secretary-Treasurer. 

f. The actions of the President in exercising t.he duties and respon
sibilities of the office shall be subject to review and approval of the 
Executive Board. 

2. Vice-President 

a. The Vice-President shall consult with and ass.ist, as appropriate, the 
President i.n completing his/her duties. 

b. The Vice-President shall preside over all meetings at which the 
President cannot auend and shall assume the President's respon
sibilities for duration of the meeting. 

c. The Vice-President shall assume the title and duties of President 
after serving one year as Vice-President. 

3. Secretary-Treasurer. 

a. The Secretary-Treasurer, subject to the d irectives of the President 
in consultation with the Vice President, shall be responsible for 
maintaining contact with the President and Vice-President, have 
charge of administrative mailers under the direction of the Presi
dent, be responsible for the administration of the finances of the 
IAOS subject to provisions in these By-Laws. Du1ies of the 
Secretary-Treasurer arc to: 

i. announce all meeting 10 the membership of the IAOS; 

ii. maintain and distribute minutes of all meeiings 10 the E'l:ccu
tive Board; 

iii. keep and update membership rolls of the IAOS on both 
electronic and written media, maintaining a minimum of tw0 
backup copies of electronic membership, By-Laws, Working 
Policies, and other documents authorized or adopted by the 
IAOS. 

iv. maintain records of all financial transactions in accordance 
with standard bookkeeping practices; 
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v. have custody of all money and securities of the IAOS; 

vi. assemble and mail articles, and announcements 10 the member
ship and/or the Society for Archaeological Science Bulletin. 

vii. mail and receive applications for membership, and ballots. 

4. Any duty or responsibility delegated to any officer or member may be 
temporarily re-delegated by mutual consent of the President and Vicc
Prcsident, or re-delegated for the duration of the elected year by a 
majority of vote by the membership, or a majority vote of the faecu
tive Board. 

ARTICLE VII -- EXECUTIVE BOARD 

1. Subject to the general directives and limitations imposed by the mem
bership at the Annual Meetings or by mail ballot, the Executive Board 
shall have authority 10 execute on behalf of the lAOS all powers and 
functions of the IAOS, as defined in these By-Laws. 

2. The faecutivc Board may hold special meetings at the call of the Presi
denL 

3. A Quorum of the Executive Board shall consist of a majority of the In
stitutional Members of the IAOS. 

4. Questions shall be decided by the Executive Board by a majority of the 
votes cast at any meeting and/or by mail ballot. In the case of a tic 
vote, the decision of the President shall be final. If a member of the 
E.'tCClltivc Board is unable to attend a meeting, the member may, by 
written authorization, appoint any active member of the IAOS 10 

serve as proxy for that meeting. But no person by virtue of holding 

( 
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proxies shall have the right to cast more than one vote. 

S. The President may on his/her own initiative, or shall at the written re
quest of any member of the Executive Board, ask the Board to vote 
on specific questions by mail ballot. Ballots shall be mailed by the 
Secrctary-TreasuICr who shall specify on the ballots the date on or 
before which they are to be placed in the mail for return to the 
Secretary-Treasurer. This date shall be not less than fifteen (15) days 
from the date they were placed in the mail nor more than thirty (30) 
days from the date they were placed in the mail by the Secretary. 

6. Reports of officers, representatives, delegates, committees, and agents 
shall be approved by the Executive Board. At the discretion of the Ex
ecutive Board, these reports may be presented in full or in brief at the 
Annual Meeting. 

7. The Executive Board shall act upon the budget provided by the 
Secretary-Treasurer. A budget shall be submitted by the Executive 
Board to the Annual Meeting for approval. 

ARTICLE vm -- ELECTIONS 

1. Before December 1, of each year, the Secretary-Treasurer shall submit 
an aMouncement of election of new officers in the Society for Ar
chaeological Sciences Bulletin. This announcement shall solicit 
nominations and provide information regarding the submission of ab
sentee ballots. 

2. Any person receiving two or more nominations shall, upon acceptance 
of the nomination, be placed on the ballot. If no nominations arc 
ICceived by the Secrctaty-Treasurer, nominations will be solicited at 
the Annual Meeting. Additional nominations can be solicited at the 
Annual Meeting. regardless of the mailed nominations. Each nomina
tion at the Annual Meeting must be supported by a second. 

3. Each active member shall be entitled to vote for one candidate for each 
office. The election shall be conducted at the Annual Meeting, during 
the spring (usually late-March or early April) of each year. 

4. Officers shall be elected by a simple majority vote of member-at
tenders and absentee ballots at the Annual Meeting. 

S. Any office or member of the Executive Board may be removed for 
cause or without cause at any Annual or Special Meeting of the IAOS 
by a two-thirds (213) vote of members in good standing present, 
provided that notice of such proposal shall have been stated in the an
nouncement of the meeting. 

6. [fan officer is unable to complete the term of office the Executive 
Board, by Special Meeting. ballot, or telephone conference, appoint a 
member to fill the unexpired term, so long as not inconsistent with 
other provisions of these By-Laws. 

ARTICLE IX •• MEETINGS 

1. The IAOS shall hold Annual Meetings at times and places designated 
by the Executive Board, although the IAOS shall hold at least one 
meeting annually. The location and date for the meeting for the sub
sequent year will be determined at the Annual Meeting. 

2. In general, the location and time for Annual Meetings will be deter
mined by the geographic distribution of members, to ensure maxi
mum participation and minimize inconvenience for the majority of 
Institutional members. When appropriate, Annual Meetings will be 
scheduled to coincide with other professional meetings ( e.g., Society 
for American Archaeology Annual Meetings) to provide an economy 
of travel and increase opportunities for participation. 

3. Due notice of the place and time of the ensuing Annual Meeting shall 
be published in the Newsletter of the Society for Archaeological Scien
ces and mailed to all active members no I.at.er that the announcement 
soliciting nominations for new officers. 

4. The attending members of the Annual Meeting shall constitute a 
quorum, providing that at least hair of the Institutional Members arc 
represented. 

5. The business of the IAOS shall be discussed at the Annual Meeting. 
The order of business at the Annual Meeting shall be as determined 

by the President. Papers and other matters of scientific interest, as 
well as symposia, may be presented at the Annual Meeting. 

6. Special Meetings of the IAOS shall be called by the President at any 
time the Executive Board or the general membership so directs by 
majority vote. Any matter of business may be decided at a Special 
Meeting. provided notice of such business was specified in the call. 
Special Meetings may not be called with less than thirty (30) days 
notice 10 all members of the Executive Board. 

7. Special Meetings of the Executive Board may be held at the call of the 
President, in consultation with the Vice-President, or upon written re
quest of at least tbICe (3) members of the Executive Board. Special 
Meetings of the Executive Board may not be called with less than fif. 
teen (15) days notice to all members of the Board. 

8. All matters of the business of the IAOS may be decided by means of a 
referendum vote by mail ballot under conditions specified in these By
laws. 

9. The President may rule on questions of order and procedure coming 
before the meeting or submit such questions 10 the vote of the meet
ing. 

ARTICLE X •• FINANCES 

1. The fiscal year of the IAOS shall be set by the Executive Board so long 
as not inconsistent with the laws of the Stale of California. 

2. A dues assessment, to be levied on an annual basis, shall be established 
by the Executive Board. 

3. The annual dues structure may vary, according 10 the type of member
ship (e.g., Institutional Membe r, Regular Member). 

4. Dues shall be payable on 1 Janua ry of each year. 
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S. Failure 10 pay dues by 180 days after 1 January of the yea r in which they 
become due will result in automatic dismissal of a member. To be re
instated, a former member must re-apply for membership or pay a 
late fee, to be established by the Executive Board. 

6. The funds of the IAOS shall be deposited in the name of the IAOS in 
such bank or trust company as the Secretaty-Trcasurcr shall designate 
and shall be drawn out by checks, drafts, or other orders fo r the pay
ment of money signed by the Secreta ry-Treasurer or by such person 
or persons as shall be designated by the Executive Board. 

7. All deeds, mortgages, releases, conveyances, coniracts, or other instru
ments of the IAOS authorized by the Execut.ivc Board shall be ex
ecuted on behalf of the Council by the officer or officers authorized 
by the Executive Board. Said officer or officers shall be authorized to 
accept gifts of money or kind on behalf of the lAOS a nd to deposit 
these with the funds of the IAOS or hold them in trust pending in
structions by the Executive Board. Any provision herein not
withstanding, such transactions shall be consistent with the laws of the 
State of California. 

8. The income from annual dues and from investments and other sources 
shall constitute the working fund of the IAOS, available for operating. 
publications, and other current expenses consistent with the purposes 
of the IAOS as the Executive Board may direct. 

9. No financial obligation in excess of the funds available in the tICasury 
shall be assumed by the Executive Board or by any officer on behalf of 
the IAOS except when approved by a two-thirds (213) vote of the 
membership of the IAOS present at a regular Annual Meeting or at a 
Special Meeting. provided that for the purpose of this section, es
timated receipts from annual dues and other accounts receivable for 
the current year may be considered as available funds. 

ARTICLE XI •• DISPOSAL OF ASSETS 

1. Upon the dissolution of the IAOS, whether voluntary or involuntary, 
after paying all of the liabilities of the IAOS, the IAOS shall dispose 
of its assets exclusively for the scientific and educational purposes set 
forth in these By-Laws by donating them to an institution or organiza
tion exempt from taxation under paragraph 501( c) (3) of the Internal 
Revenue Code of 1954 ( or the corresponding provision of such future 



Internal Revenue law as may be in effect). 

ARTICLE XII •• AMENDME;'ITS 

1. The By-L3ws may be amended by a twO-thiros (2/3) vote of the mem
bers present at a business meeting of the Annual Meeting or at a Spe
cial Meeting called in accordance with Anicle IX. paragraph 3. The 
By-L3ws may also be amended by mail ballot provided that a 
proposed amendment is app!'O',,-ed by twO-thiros (2/3) ~-ote of the 
votes casL 

2. Amendments may be proposed by the Executive Board or by any ren 
(10) members of the IAOS. The proposed amendmencs shall be 
mailed to the members of the IAOS by the Sccrctaty at least thirty 
(30) days before a Annual Meeting or thirty (30) days before a Special 
Meeting. In the c:isc of a mail ballot upon an amendment, members 
shall add rc.ss ballots to the Sccrctaty and place them in the mail and 
postmarked not more than thirty (30) days from the date they were 
mailed out and postmarked by the Secretary. An amendment shall ;;o 
into effect immediately upon approval unless o thctwisc specially 
provided. 

3. The provisions of these By-Laws. as amended, shall be effective imme
diately upon their adoption and shall supersede and nullify all pre
vious enacunencs in cont1ict with them. 

WORKI:"iG POLICY 

1. The fiscal year of the L\OS runs from Januaty 1 through the following 
December 31. 

!. The o~nizational year of the lAOS is determined by the timing oi the 
Annual Meenng. which now runs from about March/April to the fol
lowing :'vlarch/ April. Officers arc elected for terms running one year 
beg:inning at the rime of the Annual ~ice ring to the following Annual 
~lecung. 

!ntema.tional Associa.tion for Obsidian Studies 
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3. Important dates in the business calendar of the IAOS arc as follows: 

a. As quickly as possible foll"'11ing the Annual Meet.ing. the Sccrctary
Trc:i.surer should mail to all Executive Board members the follow
ing items: a) a copy of the current By-Laws and Working Policy, b) 
a copy of the membership list, c) a packet containing 10 copies of 
lAOS stationaty/em"Clopcs. d ) a copy of the addresses and 
telephone numbers of all members of the Executive Board, and e) 
10 copies of membership materials. 

b. As quickly as possible following the Annual ~feeting, the Secretary
Treasurer should mail copia of the minutes of the .Executive 
Board and Annual Meeting ro all members of the Executive Board. 

c. As quickly as possible following their election. the names and ad
dresses oi the new IAOS officers should be printed in the lAOS 
Bulletin and/or a separate mailing to the membership. 

4. At ics Annual Meeting, the following taSks should be accomplished: 

a. Any amendments co the By-Laws must be proposed and voted 
upon. if a quorum of the membership or Executive Board is 
present. 

b. The IAOS budget needs to be rcvil:"'-cd and approved, as ap
propnate, by vote from the E.~ecutM: Board and/or membership. 

c. Review and discuss. as appropriate, the goals and objectives oi the 
lAOS. and activities toward achieving those goals. 

5. The Sc~tary-Trc:i.surer is directed to cort"CSpond with every LAOS 
member each year. encouraging them to renew their membership. in
forming them of any changes in annual dues. lAOS activities, and of
ficers. This correspondence may be included in a bulletin or 
newsletter that discusses other L\OS matters. 

6. Coordinauon of the arrangements and program for the Annual .',!cet
ing 1s vested in a standing committee cons1St1ng oi the President. Vice
Prcsident. and Secretary-Treasurer of the lAOS. 

, 
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NEWS AND INFORMATION 

IAOS Annual Meeting 
The International Association for Obsidian Studies 
(IAOS) held its annual meeting on Friday, April 6, 1990, 
at the Holiday Inn in Foster City, California, during the 
Society for California Archaeology Annual Meeting. Over 
two dozen members and interested persons attended. A 
wide range of topics were discussed, including: 1) goals 
and achievements of the IAOS; 2) new business and elec
tion of new officers; and 3) standards for data collection 
and analysis. A report of the proceedings begins on page 
10 of the Newsletter. 

IAOS Obsidian Studies Volume 
The Society for California Archaeology symposium on 
obsidian studies, organized by Kim Tremaine, produced a 
number of well-recieved papers covering a wide variety of 
topics (Newsletter Number 2 included paper abstracts). 
The session prompted numerous requests for copies of 
symposia papers, and several individuals recommended 
the publication of symposia papers. 

Institutional members of the IAOS have agreed to sponsor 
a volume as the first of what may become a series designed 
to disseminate meeting papers and interesting articles that 
may not otherwise be published. The process of public.a-
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tion in major journals takes many months or even years, 
and involves series of reviews and revisions. While this 
process is necessary to maintain high quality and academic 
standards, it also limits the sharing and distribution of 
information and new ideas. Many excellent papers are 
never made available to an audience wider than the institu
tion or conference at which they were presented. An 
Roccasional papersR series may help to address this prob
lem. All papers will be subject to some editorial attention, 
and papers will be presented in American Antiquity for
mat. However, the volume will not be subject to ~ 
external review. This means that authors will be primarily 
responsible for content and clarity. 

Sonoma State University's Obsidian Hydration 
Laboratory has offered to assist with the costs of produc
tion. We will keep the IAOS members informed on the 
availability of the volume in future Newsletters. We an
ticipate that the volume will be completed in the spring of 
1991. 

Obsidian and Flaked Stone Technology Series 
Obsidian specialists have focused primarily on the 
geochemical attributes and environmental variables af
fecting the rate of hydration of obsidian. Archaeology has 
witnessed significant advances in the understanding of 
these attributes and processes. However, prehistoric 
technology and discard patterns, which initially formed 
the archaeological deposits from which obsidian is 
recovered, have been largely ignored by archaeologists 
selecting specimens for obsidian source and hydration 
studies. 

Many regard obsidian hydration as too imprecise to be 
useful, subject to uncontrollable and unknowable factors, 
and its application as a waste of time and money. This 
perspective results from the disappointment many have 
experienced when obsidian hydration data do not fit their 
assumptions concerning the age, integrity, and structure 
of archaeologicaJ sites. Skeptics of obsidian hydration 
have understandable concerns. Given limited money for 
analysis, it is certainly more responsible to fund studies 
with a history of producing useful information than it is to 
conduct certain studies (i.e. obsidian hydration) simply 
because such studies can be performed, regardless of their 
utility. 

• 
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While reluctance to conduct or rely on obsidian studies is 
understandable (hydration studies in particular), obsidian 
hydration studies have not been granted a fair trial. I 
believe that there are at least two major reasons for a 
frequent lack of conformance between data and expecta
tions. First, archaeologist's assumptions regarding the 
nature of prehistoric site occupation, the formation 
processes that affect the distribution of archaeological 
materials in a deposit and site structure, maybe incorrect 
or at best simplistic. Second, even if basic assumptions are 
correct, sampling and analytic procedures may not select 
obsidian samples appropriate to address the intended 
research questions. U oless lithic technology is considered 
in obsidjan source and hydration studies, inappropriate 
samples may be selected and the results of such studies will 
often disappoint and fail to ~make sense•. 

The results of obsidian studies may also reflect the un
foreseen complexity and pallcrning of archaeological 
deposits and prehistoric human behavior. Rather than 
respond to unexpected data by critically examining 
models, expectations, and sampling procedures, many 
question the physical process of obsidian hydration or 
problems in measurement. 

Obsidian hydration studies can be granted fai.r evaluation 
only if researchers account for the major variables that 
affect the nature of obsidian deposits and artifacts, as well 
as the geochemical and hydration variables. Lithic tech
nology includes: raw material procurement: stone tool 
manufacture; artifact use, maintenance, reuse; scavenging 
and recycling of used tools and manufacturing byproducts; 
and the deposit ion of lithic tools and debitage. Ar
chaeological assemblages were affected by all of these 
facets of technology, and should be accounted for in 
conducting obsidian source and hydration studies. The 
following article by Mike Rondeau is the first in a series 
that considers lithic technology as an important aspect of 
obsidian studies. 
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ARTICLE 
OBSIDIAN HYDRATION AND UTHIC 

TECHNOLOGY 
by Michael F. Rondeau 

Abstract 

The use of obsidian hydration analysis as a dating techni
que is often relegated to a generic level of inquiry ( e.g., site 
placement in time). The potential of hydration data to 
explore a wide range of additional research questions 
fundamental to the understanding of point typologies, the 
timing of changes in subsistence and mobility strategies, 
and the understanding of the structure of site deposits and 
their cultural components, are discussed. A need for 
specific research questions guiding the generation of 
hydration rind data based on technologically selected ob
sidian samples is rerogn.ized. Examples of how lithic tech
nology can be integrated with hydration studjes to address 
a range of additional research questions are offered. 

Introduction: The Changing Face or Obsidian Studies 

The use and reuse of obsidian for flaked stone tools in 
Calif orn.ia has proven in recent years to have been much 
more varied and complex during prehistory than pre
viously anticipated. 

In the Sierra Nevada mountains, complex patterns of 
obsidian scavenging, reworking, and reuse are emerging 
(Hall 198'1; J::ckson 1984; Mor2tto 1972; Munday 1984; 
Skinner 1986, 1987, 1988a, 1988b). Comparable levels of 
complexity arc also being recognized in the Lower 
Sacramento Valley (Dougherty 1990) and the North Coast 
Ranges (Bartel 1979; Basgall and Bouey 1984; Goerke and 
Cowan 1983; Goerke and Flenniken 1978; Orlins 1972; 
White and Fredric.kson 1981). 

Variations in subsistence and mobility strategics can be 
indicated by changes in obsidian procurement, use, and 
reuse. Such research avenues are, however, seldom ex
ploited. The extent of these behavioral shifts, as indicated 
by the flaked stone record, are not well documented. The 
presence and extent of changes identified by technological 
studies can be corroborated and enhanced by hydration 
rind data. Archaeologist's ability to inf er changes in the 
flaked stone record has been hampered by poor temporal 
definition. Obsidian hydration can provide direct tem
poral evidence for these changes. The following examples 
offer a sampling of the kinds of research possibilities that 
may be addressed when hydration and technological 
studies arc unified. 

Case One: CA-CAl-629/630 

Studies currently in progress on flaked stone from the 
West Locus of CA-Cal-629/630, a large prehistoric oc-
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cupation site in the west cenlral foohills of the Sierra 
Nevada, are used to illustrate four examples of how 
research might benefit from the combined use of hydra
tion and technology (Rondeau n.d.). The first two ex
amples concern the twin issues of projectile point type 
clarifications and the timing of poinl rejuvenation. The 
barbed-like points of Phase I (AD. 500 to A.D. 1500) of 
Central California's Late Horizon (A.O. 500 to Con

reworked bif ace fragments, and the temporal placement 
of the reworking activity. A majority of data, including 
projectile points (Gunther, Desert Side-notched and 
Stockton Serrated) from Phases I and Phase D (AD. 500 
to AD. 1500, and A.O. 1500 to Contact), indicate mainly 
a Late Horizon component with a very limited occurrence 
oflate and transitional Middle Hori.zoo (1500 B.C. to AD. 

500) artifacts. During Lechnologjcal analysis, a num
tact) are made from a variety of silicate materials 
as well as obsidian. The issue of appropriate 
typological placement for this Gunther 
Barbed-like point type is beyond the scope 

Figure la: 88-2136 
ber of small biface fragments were discovered in 

the obsidian debitage whose form and propor
tions suggested point types that pre-date the 

Late Horizon. A number of these indicate 
that their fragmentary nature was due in part of this paper, although the aulhor views this 

nomenclature with skepticism. The term 
Gunther will be used only for sake of 
brevity to describe a general point form. 

Also found in this deposit are some
what smaller points wilh leaf to ovate 
blade clements and similar, small 
contracting stems. Initial examina
tion of technological allribules (Ron
deau n.d.) suggests that the small, 
stemmed leaf lype is a rejuvenated 
form of the Gunther type. Unrejuvenated 
specimens of these Gunther points com· 
monJy evidence damaged or missing barbs 

(not lo5ealc: 3.7rniwidc) 

to reworking. In some cases bipolar per
cussion was clearly practiced. Again, 
hydration analysis could indicate the 
original temporal placement of tbe.se 
picc.es by examining rind thicknesses on 
the remnant bif ace surf aces. 

The hydration range for the original 
bifaces could suggest a more substantial 
pre-Late Horizon occupation that has been 
masked by subsequent reworking of these 

(Figure la) . Rejuvenation, in parl, Illustrated by Denni, LcinCcldcr 

bif ace fragments. The large Gunther might 
also provide hydration data on this question. 
Further, the temporal placement or the 
reworking of these fragments and the use or 
bipolar percussion could also be indicated by reshaped the lower portion of the blade 

margins where the barbs were damaged, causing prehis
toric stone workers to alter the "Christmas tree" outline, 
resulting in excurvate margins (Figure lb). 

These points may have been rejuvenated during the same 
period as their original manufacture and use. Evidence to 
support or refute this idea could be generated by measur· 
ing hydration on portions of the points that were 
rejuvenated, compared to hydration on portions that bad 
DOI been reflaked. 

Another example deals with the common problem or 
points that do not fit within the morphological range of 
established types. One obsidian point specimen from CA
Cal-629/630 (a large Gunther specimen) was manufac
tured from an earlier, larger biface fragment. Not onJywas 
the original bif ace significantly larger in length, width and 
thickness than the Gunther, but the cross section ranged 
from highly bi-convex towards a diamond shape. Patches 
of weathered flake scars on both point faces arc remnants 
of earlier biface surfaces. This reuse of an earlier biface 
piec.e could be consistent with the idea that rejuvenation 
of the Gunthers was praCliced by their original makers. 
Hydration data might serve to indicate whether this piece 
was rcflaked during Lhc same period as the manufacture 
or the Gunthers. 

The third research example has to do with the temporal 
span of use of Lhe site's West Locus, the original age or the 
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hydration data. These data could be generated by cuts on 
flake scars ti.a. indicate rewcrking and bipoia; flaking. 
Temporal placement of this reworking, presumably for the 
manufacture of obsidian flakes, could then be shown to be 
tcmporaUy equivalent with 
these larger biface pieces or 
that it post -dated them, 
such as being coeval with 
the time of rejuvenation 
of the Gunthers. 

The final research 
topic for the West 
Locus of CA-Cal· 
629/630 concerns 
the foUowi.ng issues: 
I) the placement of 
hydration cuts on 
debitage specimens, 
2) the temporal place-

Figure .lb: 88-5177 

ment of obsidian per- (no1 to5ealc: 3.4 cm wide) 

cussion bif ace thinning tllustnitcd by Dennis Lcinrcldcr 
flakes, 3) pressure biface 
shaping flakes, and 4) 
whether or not the reworked obsidian bif ace pieces were 
scavenged elsewhere for reworking and brought to the 
West Locus. 



The reworked obsidian fragments, even if they show an 
earlier period of manufacture, might have been scavenged 
at another locus of CA-Cal-629/630 and brought to the 
West Locus later in time for reworking. If this could be 
substantiated, then these specimens would not argue for a 
more substantial pre-Late Horizon presence. 

Testing for evidence of scavenged obsidian from non-West 
Locus sources could be accoomplished by searching for 
double hydration readings on a technologically selected 
sample of the two flake types mentioned above. These 
readings would be taken on both the dorsal and ventral 
flake surfaces. The ventral rim readings would determine 
in what period the flakes were produced during bif ace 
manufacture. The dorsal readi.Dgs would indicate during 
what period the previous biface surface had been flaked. 
If the ventral surf aces proved to be overwhelmingly late in 
time compared to older dorsal readings, then the 
"scavenging from elsewhere" hypothesis might be upheld. 
However, if numerous ventral surfaces also retain the 
older rim readi.Dgs, then biface manufacture by pre-Late 
Horizon period site occupants occurred, also arguing for 
a more substantial earlier occupation. 

Case 'Iwo: CA-Col-61 

The following example concerns the hydration analysis of 
technique-diagnostic debitage and the placement of the 
use·of these flaking methods within a site-specific chronol
ogy at CA-Col-61 (Rondeau 1990). General hydration 
dating of the obsidian dominated debitage defined two 
distinct sets of obsidian rind thicknesses in different site 
areas. 

In the main site area, a single period of obsidian flaking 
accounted for nearly all of the obsidian debitage. The 
sparse, western margin of the site exhibited a pattern of 
more equal presence of obsidian from the main time 
period with that from periods both earlier and later in time 
although the debitage numbers were small. 

The more dense eastern area contained both flakes from 
the notching of bifacial artifacts, and bipolar flakes, at least 
in part from the reworking of bifaces. Neither flake type 
was recovered from the western area. Hydration data 
could serve to temporally place not only the notching and 
bipolar activities, but the age of the pieces that were being 
reworked by bipolar percussion. 

Case Three: Linguistic Prehistory 

Attempts to study linguistic prehistory have been plagued 
by an inability to make connections between the ar
chaeological record and the predecessors of ethnographi
cally known linguistic groups. One problem has been in 
assigning linguistic affiliations to artifact assemblages. 
Usually there are no acceptable archaeological correlates 
to the behavioral patterns of specific linguistic groups. 
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~th?ut behavioral correlates, there can be no attempts to 
identify the results of those behavior patterns in the ar
chaeological record. This methodological gap usually 
results in linguistic assignments being no more than poorly 
supported assertions. However, this need not always be 
the case. 

The results of the field analysis of fourteen lithic scatters 
on the Eastern Madeline Plains in northeastern California 
has suggested that an ethnographic boundary may be 
defined between the Pit River Indians to the west and 
Northern Paiute groups to the east by what appears to be 
differential reduction of obsidian pebbles (Rondeau 
1987). 

The Pit River groups and others further west such as the 
Shasta and Wintu used bipolar percussion to flake ob
sidian pebbles while to the east, reduction of the same raw 
material type appears to have been accomplished by direct 
free-hand percussion. Adequate dating of lithic scatters 
in Northern Paiute territory remains to be accomplished 
along with the control of other variables. However, if 
obsidian data should indicate the contemporaneity of 
these two reduction techniques for small obsidian pebbles, 
and the needed corroboration of additional field data is 
provided, then not only might an ethnographic boundary 
be identified, but hydration data could also serve to docu
ment the chronology of the Paiute intrusion into Califor
nia. 

Budgetiog for Hydration R~earcb 

If hydration budgets are exhausted prior to the completion 
of technological studies of flaked stone, research poten
tials like those enumerated above cannot be addressed. 
The case examples above provide research questions valid 
for certain regions of California. As such, these questions 
can be incorporated into proposed research designs, 
thereby earmarking in advance, an appropriate portion of 
the hydration budget. 

The value of defining both the structure of the stone tool 
record and its changes through time, is found with its 
relation to the past systemic context of the larger social and 
adaptive systems which produced it. If the argument is 
accepted that the very structure and changes to that struc
ture are the result of, and therefore reflect, larger social 
and adaptive behavior sets, then a temporally controlled, 
behavioral definition of the stone tool record may be 
expected to provide insights into an array of past activities 
beyond just those of tool manufacturing and use. The 
potential for a more precise temporal placement of shifts 
in adaptive strategies, through the combined use of tech
nological and hydration analyses, as well as a more precise 
definition of the types of social groups involved, and chan
ges in their activities, are issues that warrant more careful 
consideration in the construction of research designs and 
the budgets funding such proposals. 
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REPORTS AND PUBLICATIONS 
The volume of so-called "gray literature" in archaeology is 
staggering, making it difficult for researchers who are not 



"plU¥,ged-in" to contract or research archaeology of acer
tain region lo hear of and gain acces.s to reports. The 
IAOS Newsletter will alert its readers to some of this 
information by reproducing abstracts and summarizing 
both new and old literature that may be of particular 
interest to IAOS members. 

Dougberty,John W. 
1990 The Obsidian Projectile Points of the /(jng-Brown 

Site: CA-Sac-29, Sacramento County, California. 
MA. thesis, Department of Anthropology, California 
Slate University, Sacramento. 

This study revisits the King-Brown site, CA-Sac-29. Wil
liam Olsen first wrote a detailed excavation report of the 
site based on excavations carried out by Sacramento State 
College in the early 1950s. However this was neither the 
first nor the last series of excavations to be conducted at 
the site. Earlier, in 1939, tests had been made at the site 
by the Sacramento Junior College, under the direction of 
Franklin Fenenga. Subsequent to the 1950s another ex
cavation was conducted in order to salvage inf onnation 
from the site before it was partially destroyed by the 
construction of Interstate 5. CA-Sac-29 has been a rich, 
but largely unacknowledged, source of information about 
the prehistory of California, supplying data for Fenenga's 
study of projectile point weights and Gifford's studies of 
Californian bone and shell implements (Fenenga 1953; 
Gifford 1940, 1947). 

The present work re-examines the collectio" of obsidian 
projectile points from the King-Brown site. Using ob
sidian hydration data from the site compiled largely by L. 
D. Arnold (1969) and XRF information collected by T . 
Jackson (1974, 1986), the typological variation in projectile 
points, by obsidian source, was tested for temporal 
change. During the course of the anaJysis over 1,000 ob
sidian artifacts and fragments were examined. Over 400 
were at least partially typeable. 

In general, it was found that the data from CA-Sac-29 were 
in agreement with previous models of Central California 
prehistory. However, certain generalizations that have 
become common places in discussions of the region's 
prehistory were found to be unwarranted. In particular 
statements regarding changes in the Stockton Series 
projectile points through time were not found to be 
reflected in the data. Also shifts in the source area of 
obsidian tool material were not as expected. The earliest 
period of site use, marked by hydration rinds ranging from 
2.8 microns to about 4.8 microns, used obsidian solely from 
the Napa source. The later period, characterized by 
Augustine Complex traits, while still dominantly marked 
by Napa obsidian, also shows a diverse set of trans-Sierran 
obsidians from sources as distant as Southern Oregon and 
the Owens Valley. These exotic glasses are associated 
with a morphologically diverse set of artifacts, excluding 
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the most common forms associated with the Stockton 
Series. 

In conclusion, it seems that the Central California Middle 
Horizon may have been more regionally complex than 
generally thought. Regional complexity continued to 
develop during the later period, with a greater incidence 
and possibly new forms of inter-regional exchange. At 
CA-Sac-29 these exchanges probably took the form of 
whole single artifacts, likely the result of gift exchanges or 
possibly gambling losses, or some similar mechanism. 
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Grenn, R.C., and J.R. Bird 
1989 Fergusson Island Obsidian from the D ' -

Entrecasteaux Group in a La pita Site of the Reef 
Santa Cruz Group. New Zealand Journal afArchaeol
agy.. Volume 11:87-99. 

Abstract 

The use of a number of the known Pacific island obsidian 
sources by people assigned to the Lapita cultural complex 
is well established. Until now, however, such use of known 
sources in the D'Entrecasteaux Island Group off the 
northeastern Papua New Guinea coast has not been docu
mented. This paper seeks to show that obsidian from one 
of the more accessible sources on Fergusson Island, Kukia, 
may occasionally appear in sites of the Lapila cultural 
complex. It sets out the reasons for believing that one flake 
from a Lapila site in the Reef Islands of the Santa Cruz 
Group is from this source and explores some of the im
plications. 

Seeleofreund, Andrea, and Charles Bollong 
1989 The Sourcing of New Zealand Archaeological Ob

sidian Artefacts using Energy Dispersive XRF 
Spectroscopy. In Saying So Doesn't Make it So: Papers 
in Honour ofB. Fon· Leach. University of Otago Print
ing Department. 

Editor's Summary 

Five obsidian source areas are documented in New 
Zealand, all occurring on North Island. Using the Otago 
University X-Ray Fluorescence Spectroscopy facility, dis
crimination is clear between Mayor Island and other 
North Island sources (Northland, Inland, Coromande~ 
Great Barrier), although separation within these last three 
sources is not successful. Therefore, the XRF procedures 
are best suited to discriminate between Mayor Island and 
all other New Zealand obsidian sources. As part of a large 
research project analyzing the use and distribution of New 
Zealand obsidian, artifacts from 58 archaeological sites 
were analyzed to determine their origin. The archeologi
cal assemblages were separated into groups of ap
pr oxim at el y contemporaneous sites (based on 
radiocarbon dating) to allow for a comparison of the sites 
on a regional and local basis to detect changes in the use 
of various obsidian sources through time. The article 
provides a detailed description of the energy dispersive 
XRF spectroscopy instrustumentation and procedures. 

Obsidian use was interpreted by site function within each 
chronological group. The study indicates that although 
Mayor Island obsidian was the most popular obsidian used 
at early sites throughout New Zealand, other sources were 
also exploited. Through time, other sources were used 
increasingly, particularly when these sources were close at 
hand. The authors suggest that changes in source use may 
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reflect increasing difficulty in obtaining Mayor Island ob
sidian, particularly within the North Island. Ties between 
islands, as evidenced by obsidian distribution is also dis
cussed. The study also indicates that source use varied 
according to site function, generally with a single source 
occurring at temporary hunting camps. 

Stevenson, C.M., J. Carpenter, and B.E. Scheetz 

1989 Obsidian Dating: Recent Advances in the Ex
perimental Determination and Application of Hydra
tion Rates.An;haeometzy 31(2):193-206. 

Editor's Summary 

A laboratory method of obsidian rate determination is 
advocated over methods that correlate obsidian hydra
tion rind thicknesses with radiocarbon dates. The paper 
assesses the ability of accelerated induced hydration 
methods to develop hydration rate constants at elevated 
temperatures and pressures, and evaluates the potential of 
a heat flow model for estimating the temperature at dif
ferent depths within the soil. A temperature prediction 
model often used by solar scientists and civil engineers to 
determine soil temperature by depth was used to calculate 
the daily soil temperature to produce an annual rate. The 
authors examine obsidian artifacts from the Joyce Well 
site, a well-dated pueblo in southwest New Mexico, to 
assess the suitability of the approach. The range of ob
sidian hydration ages calculated for archaeological 
specimens, based on the rate derived from the induced 
hydration experiments (A.D. 1147 .± 118 years to A.D. 
1537 .±. 88), were in fairly good. agreement with other 
archaeological evidence, including averaged radiocarbon 
dates, which produced dates ranging from A.D. 1250 to 
A.D. 1400. The authors advocate careful experimentation 
in accelerated rate determination procedures, as well as 
evaluation of soil temperature prediction models, before 
they are routinely applied. 

Sheppard, P .J., R.G.V. Hancock, L.A. Pavlish, and R. 
Parker 
1989 Samoan Volcanic Glass. Archaeology in Oceania 

24:65-69. 

This article is the first in a "Research Report" section of 
Archaeolcwi in Oceania. The new section will publish short 
articles of 2500 words or less on the results of research and 
work in progress, with the goal of disseminated the results 
of important fmdings. 

Abstract 

The elemental and petrographic analysis of volcanic glass 
from early ceramic contexts on Upolu (Western Samoa) 
and Tutuila (American Samoa) are reported and com
pared to analyses of geological basaltic glass from Goat 
Island, Tutuila. It is concluded that the archaeological 
samples are unlike the Goat Island material or any other 



material from Melanesia or the western Pacific, but are 
very similar to Samoan Trachytes suggesting a local 
source. 

Society for American Archaeology Symposium 
A number of papers relevant to obsidian studies were 
presented at the 55th Annual Meeting of the Society for 
American Archaeology in Las Vegas, Nevada, April 18-
April 22, 1990. Dr. J.E. Ericson organized a poster session 
titled "Advances in Hydration Measurement, Hydration 
Experiments and Chemical Characterization of Lithic 
Sources." Other papers relating to obsidian studies were 
also given in a variety of symposia at the meeting. Paper 
titles, authors, and abstracts are reprinted below from the 
SAA Annual Meeting Program. Included are papers that 
were attended by IAOS members who reported on their 
relevance, and those whose titles or abstracts discuss ob
sidian. 

I . Friedman, F. Trembour, and F. Smith (USGS). Ob
sidian Hydration Rates as a Function of Relative Humidity. 

We have determined that the hydration rate of obsidian 
under surficial conditions is a function of relative humidity 
(rH). Relative humidity measurements of soil at various 
sites, integrated over a one year time-span, show that the 
soil rH is approximately 100% at depths greater than about 
10 cm. Obsidian samples that hydrated on the surface are 
exposed to a higher effective temperature than those that 
were buried. However the effect on the rate of hydration 
of the lower r Hof the surface samples tends to compensate 
for the increased rate due to the higher temperature ex
perienced by these samples. This explains why surface 
samples seldom show thicker hydration than those buried 
in the soil at the same site. 

Kim Tremaine (Sonoma State). The Complexities of Glass 
Surface Reactions and Implications for Obsidian Dating. 

Glass scientists have made considerable advances recently 
in their understanding of glass surface reactions, increas
ingly documenting the complexity of glass weathering 
processes. Many factors, working synergistically, have 
been shown to affect both mechanisms and rates of 
weathering. In this paper, literature pertaining to glass 
weathering models and the effects of such factors as solu
tion pH, solution composition, glass surface-area-to-solu
tion volume, relative humidity, and temperature, are 
reviewed. Implications regarding the dating of obsidian 
are then explored. Several problems are identified and 
future research directions suggested. 

Anderson-~rlaud, Patricia (CNRS-Institut de Prehis
toire Orientale) . Examples of Tools Showing Craft 
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Specialization Activities in the Harrappean of Pakistan and 
the Neolithic of Turkey. 

Enigmatic tool types found in two distinct cultural con
texts, flint blades with oddly-distributed "gloss" and heavi
ly-abraded dentate obsidian tools, have been commonly 
assumed to be "sickles". However, microwear analysis of 
tools of these types from Nausharo (Harrappean, Pakis
tan) and Cafer Huyuk (Neolithic, Turkey) revealed odd 
"mechanical-appearing" microwear traces which experi
ments showed correspond most closely to the tool's edges 
having been pressed and pivoted against particular lithic 
objects (found in the same levels as the tools) in order to 
shape them while they were turned on a wheel. Io this 
manner, at Nausharo, humid ceramics were shaved and 
burnished and at Cafer Huyuk, grooves and ridges were 
made on stone bracelets. 

Beck, Charlotte, George T. Jones (Hamilton College) and 
Richard E. Hughes (California State University, 
Sacramento). Lithic Raw Material Procurement and Its 
Relationship to Late Pleistocene-Early Holocene Popula
tion Mobility in the Central Great Basin. 

Surprisingly little is known about the adaptive strategies 
practiced by late Pleistocene-early Holocene human 
populations in the Great Basin. While we believe these 
populations were generalists, utilizing resources as
sociated with remnant pluvial lakes, we know nothing of 
the ranges within which they traveled or the degree of 
mobility they practiced. Using data generated over the 
past four years in Butte Valley, eastern Nevada, we con
sider these questions. In particular, we employ informa
tion from obsidian source and hydration studies to 
examine litbic raw material procurement and its role in 
structuring patterns of mobility among early Great Basin 
inhabitants. 

Charlton, Cynthia L Otis. Figurine and Lapidary Produc
tion al Otumba: Craft Specialization in Domestic Contexts. 

Surface surveys and collections at Otumba (1987-1988} 
located barrio-like concentrations of debris from figurine 
and lapidary workshops. Excavations in 1988 and 1989 
explored a figurine and a lapidary workshop, each within 
a domestic residence. Figurine production was associated 
with the manufacture of minor clay artifacts (marbles, 
wheels censers). Lapidary output included earspools, 
labrets of local and imported obsidian and rock crystal, 
points and blades of obsidian and chert, and la.pidary tools 
of obsidian, chert and basalt. This wide range of products 
from household contexts indicates a broad production 
strategy. 

Charlton, Thomas H. (Iowa).Economics and Politics: The 
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Case of Aztec Otumba. 

Otumba reached its political and economic apogee during 
the Late Horizon (ca. 1400-1520). Archaeological 
evidence of these interrelated developments is found in 
the construction sequence within the nucleated core of 
TA-80, the elaboration and intensification of floodwater 
irrigation in the middle valley alluvial plain, the extent and 
volume of specialized craft production at TA-80 and im
mediately adjacent sites (groundstone, obsidian core
blade production, fiber spinning, figurine molding, and 
lapidary work), and the distribution of ceramics within 
Otumba and its dependent sites. These data confirm a 
Late Horizon pattern of regional variability in city-state 
economic and political development in the basin of 
Mexico. 

Gilreath, Amy J., and W.R. Hildebrandt (Far Western 
Anthropological Research Group). Prehistoric Human 
Occupation of the Coso Volcanic Field, Inyo County, 
California. 

Data obtained from survey/limited testing at nearly 450 
sites and data recovery at an additional 33 sites within the 
Coso Volcanic Field (China Lake Naval Weapons Cen
ter), document hunter-gatherer adaptational variations 
from C. 12,000-200 BP. The spatial distribution of as
semblages and f ea tu res affords insights into diachronic 
changes in the use and production of Coso obsidian, and 
the dynamic relationship between food resources and ob
sidian procurement in resuliant subsistence and settle
ment patterns. Chronological control of this 
archaeological record relies heavily on obsidian hydration 
data with corroborating radiocarbon dates. 

Heller, L Lynette (Arizona State). Classic and Postclassic 
Obsidian Tool Production and Consumption Patterns. A 
Regional Perspective from La Mixtequilla, Veracruz 

Extensive obsidian data from the Proyecto Arqueologico 
La Mixtequilla regional survey of south-central Veracruz, 
Mexico, provide an appropriate basis for addressing both 
the social setting of obsidian tool production as well as the 
degree of economic specialization involved for a 
peripheral consumer population (i.e., far from obsidian 
geological sources). The issues of horizontally integrated 
economies, which foster primarily household level 
production and distribution system, versus vertically in
tegrated economies, are examined in light of these data. 

Hughes, Richard E. (California State University, 
Sacramento). Obsidian Source Use in Great Basin Alpine 
Environments. 

Much of what is known about obsidian use in the Great 
Basin comes from a small number of caves and rocksbel
ters proximate to lowland lakes, marshes, and rivers. 
Recent source analysis of several hundred obsidian ar
tifacts from atop Mt. Jefferson, central Nevada, and the 
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White Mountains, eastern California, illustrates the ways 
high-elevation living influenced the acquisition and use of 
obsidian in both areas, as well as how source-use pattern
ing in these alpine sites articulates, and contrasts, with 
patterns observed at lowland sites. 

Parry, William J. (CUNY-Hunter). Specialized Produc
tion and umsumption of Obsidian Tools in an Aztec City
StaJe. 

Late Aztec and early Colonial obsidian tools and debris 
from Otumba, an Aztec city-state in the Basin of Mexico, 
are described. Although obsidian is locally available, the 
majority of tools were made from nonlocal (Pachuca) 
obsidian. A wide range of obsidian implements was 
produced at Otumba, apparently by specialists, including 
prismatic blades, scrapers, bif acial knives, dart points, and 
arrow points. Many of the blades were consumed locally 
by other craft specialists, and blade cores were trans
formed into ear spools and labrets in specialized lapidary 
workshops. 

Reynolds, Unda A. (USFS-Inyo). Casa Diablo: The Once 
and Future Quarry. 

The east side of the Sierra Nevada is a volcanic landscape 
rich in obsidian flows utilized by prehistoric peoples. A 
programmatic treatment plan being developed by the Inyo 
National Forest for the management of obsidian quarries 
focuses on the Casa Diablo source, i.e., the glassy members 
of the resurgent dome of the Long Valley Caldera. Casa 
Diablo bas supplied tool making material for both east and 
west side cultures from the mid-Holocene to the present. 
Based on specific regional research questions ( e.g., trans
Sierran trade) and general questions pertaining to quar
ries worldwide, data categories for site recordation and 
evaluation are proposed. 

Wur!zburg, Susan (SUNY-Albany). Sayil (Yucatan 
Mexico) Lithics: Implications for Urban Economic Or
ganization. 

This paper presents the results of the analysis of lithics 
from Sayil (800-1000 AD), and the implications of said 
results for understanding the socio-economic organization 
of a Terminal Classic Maya city. A functional analysis of 
the lithics permits some delineation of the reduction se
quence, and its spatial manifestations. These artifacts are 
placed in their regional context as a Puuc assemblage. The 
lithic data, with their spatial attributes, are evaluated in 
socio-economic terms, and ultimately, are used to test 
models of urban organization. 



International Association for Obsidian 
Studies Annual Meeting Report 

The second annual meeting of the IAOS was held on April 
6, 1990 at the Holiday Inn in Foster City, California, during 
the Society for California Archaeology Annual Meeting. 
Over two dozen people attended the meeting, including 
most of the Institutional Members of the IAOS. The fol
lowing are brief excerpts and highlights of the meeting. 

I. Report or Activities to the Members 

The meeting began with a brief introduction and review of 
the goals of the IAOS, read from the bylaws. The activities 
of 1989 were then reviewed. These activities included: 

• Development of IAOS Bylaws; 

• Establishment of IAOS Newsletter - production 
and distribution of two issues; 

• Completion of preliminary interlaboratory hydra
tion comparison study · reported in IAOS 
Newsletter #1; 

• Identification of variables and criteria for selec
tion of slide set; 

• Preparation by Kim Tremaine of comprehensive 
bibliography on obsidian studies; 

• Establishment of bank account; 

• IAOS member assistance in the establishment of 
new laboratories; 

• Institutional member activities in assisting in the 
formation of new laboratories; 

Tom Origer worked with Dr. Tom Layton and California 
State University, San Jose students in establishing obsidian 
hydration analysis capabilities. 

Rob Jackson worked with Brian Wickstrom, already ex
perienced at preparing and examining obsidian hydration 
slides, to assist Brian in establishing obsidian hydration 
analysis capabilities at Biosystems Environmental 
Analysis, Santa Cruz, California. Rob also conducted a 
day-long introductory training session for the cultural 
resources staff at Yosemite National Park. Yosemite Na
tional Park, already an Institutional Member of the IAOS, 
is assembling the equipment to perform obsidian hydra
tion analysis for western Sierran archaeological sites, al
though they do not yet have full lab capabilities. 

Lisa Swillinger, 1990-1991 Secretary-Treasurer for the 
IAOS from California State University, Chico, also at
tended Yosemite Training session in preparation for 
hydration analysis at Chico. 

The training session was videotaped so that the Yosemite 
staff can review aspects of the specimen preparation and 
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examination process. 

KathJeen Hull, outgoing Secretary-Treasurer, reported on 
the finances of the IAOS. At the time of the annual meet
ing, the IAOS resources were modest, as many member
ship renewals were pending. KathJeen noted that the 
institutional members have carried the organization with 
their larger membership dues, and the need to expand 
membership was discussed. The importance of embracing 
obsidian source analysts in the organization was em
phasized. 

II. New Business 

Election or New Officers for 1990-1991 

New Officers were elected for 1990-1991. Lisa Swillinger 
from CSU, Chico, was elected as Secretary-Treasurer, 
and Tom Origer, Sonoma State University, was elected 
President-elect Dr. Christopher Stevenson of Diffusion 
Laboratory, serves as the 1990-1991 President. 

IAOS Newsletter 

The IAOS Newsletter was discussed as an important tool 
for disseminating information and keeping the member
ship informed. Everyone agreed on the importance of the 
Newsletter . Rob Jackson volunteered to continue 
production of the Newsletter in 1990-1991. 

Permanent Business Address 

The problem of a permanent business address was raised. 
An organization trying to establish a membership simply 
cannot continue to change business addresses with new 
Secretary-Treasurers annually. 

California State University, Chico volunteered to serve as 
the permanent mailing address for the IAOS. It has be
come clear that CSU, Chico is committed to Jong-term 
obsidian studies, developing the capability for both 
geochemical and obsidian hydration analysis. The Ar
chaeology Laboratory at CSU, Chico is establishing a 
source identification program. Blossom Hamusek is inter
ested in the Tuscan source, and has started working with 
John Young at CSU, Chico to geochemically characterize 
this and other sources with equipment at Chico. Bill 
Dreyer plans to explore the potential for chert identifica
tion. Their support of the IAOS further evidences this 
commitment to obsidian studies. 

IAOS By-Laws 

By-Laws of the IAOS were briefly discussed after their 
publication and review in IAOS Newsletter Number 2. 
Rob Jackson, their author, noted that several provisions 
already proved difficult to implement, and recommended 
minor revisions to ensure that the organization could easily 
accommodate change in its early years of development. It 
was clear that the membership was not interested in 
lengthy discussion of the By-Laws (who could blame 



them). There was general agreement that the By-Laws 
were adequate, and Rob will make minor revisions to 
maintain flexibility in organization and operation of the 
IAOS. 

Ill. Discussion Topics 
I. Calfbration Standards for X-Ray Fluorescence Spectros
copy. The advantages of consistent standards for the 
calibration of XRF analysis was subject to discussion at the 
meeting, with Richard Hughes and Paul Boueyparticular
ly active in the discussion. In brief, the discussion revolved 
around the need and/or advantages of calibration to rock 
standards, such as those provided by the U.S. Geological 
Survey, or the National Bureau of Standards. Hughes 
currently reports his calibration standards in published 
papers. Bouey advocates a single set of standards, 
prepared and circulated amongst different laboratories. 
Paul noted differences between the results some 
laboratories produced. Apparently, standard samples 
obtained from USGS or NBS may be subject to further 
treatment by laboratories and universities. The method of 
preparation can affect the results, making cross-lab com
parisons difficult. 

It was clear that those not involved in obsidian source 
analysis (most of us) are not very well informed on the 
subject. For instance, how comparable are results ob
tained from XRF and neutron activation techniques? Per
haps we could solicit a short article in the future that 
outlines the issues involved. 

2. Obsidian Source and Hydration Database. Kim 
Tremaine stressed the need for a comprehensive database 
on the geochemical and hydration characteristics relevant 
to each analyzed specimen. Others raised the issue of 
obsidian source recording. It was noted that there are at 
least 140 known obsidian sources in Oregon alone and that 
there is a need for standardized data colle<:tion and 
recording procedures. While individual laboratories and 
researchers have developed their own methods and 
categories of data collection, a single standard has not 
developed. The discussion soon turned to the develop
ment of standard data categories and the creation of a 
world obsidian source map. 

Obsidian source data are amenable to computerized 
database applications, and the content of such a database 
was discussed. Richard Hughes emphasized the need to 
determine the subfield or subgroup within an obsidian 
"source· whenever possible. While subgroup determina
tion for most sources will require detailed investigation, 
data collection and recording procedures can work toward 
such goals by collecting standard information on source 
specimens that note specific collection locations and 
geological occurrences. 
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3. Standard Data Collection and Management. Newsletter 
Number 2 included draft forms for the collection of stand
ard obsidian hydration data. Members recommended 
some minor changes to the form, but there was unanimous 
agreement that Institutional Member laboratories should 
begin using the form, and send copies of the forms to their 
clients. These forms are: 

OBSIDIAN HYDRATION ANALYSIS PROJECT 
DATA; 

PROJECT ARCHAEOLOGICAL AND ENVIRON
MENTAL DATA; and 

OBSIDIAN HYDRATION SPECIMEN INFORMA
TION. 

Revised versions of these forms are included in the 
Newsletter (inserted). Institutional member laboratories 
and obsidian hydration users alike are encouraged to copy 
and distribute these forms for immediate use. Future 
revisions will be considered on the basis of trial use. 

4) Obsidian hydration measurement calibration standards. 
The IAOS is exploring the availability of photo-etched 
stage micrometers for each member hydration laboratory. 
See Technotes (page 12) for further information. 

5) Obsidian hydration calibration standard slide set. The 
IAOS is in the process of assembling two slide sets. One 
set will consist of slides exhibiting a wide range of hydra
tion phenomena and problems. This set will assist new 
laboratories and technicians in becpming familiar with the 
range of variables and images that can be encountered in 
obsidian hydration examination. The second slide set will 
consist of a "blind test" set that will enable the IAOS and 
its members to determine the comparability of information 
produced by member laboratories and technicians. 

6) A standard laboratory designation system was discussed. 
Such a designation system would allow researchers and 
laboratories to immediately identify the facility that con
ducted the analysis of particular specimens, as well as 
assist laboratories in cataloguing their slide collections. 
Such a system might consist of a lab designation, the year 
the specimen was analyzed, and the sequential number of 
that specimen within that year. 

7) A standard naming and abbreviation system for obsidian 
sources was discussed with great interest. It was noted that 
the literature contains numerous and often different ab
breviations and names for the same sources. With a 
developing interest and ability to discriminate subgroups 
within a source, the need for consistency is even greater. 

8) The IAOS is also interested in documenting individual 
obsidian sourcing and hydration laboratory procedures, in 
written form, on videotape, or both. Such documentation 
will assist all laboratories in streamlining their procedures, 



allowing each to learn the efficient techniques of others. 
In addition, such documentation will assist in identifying 
areas of concern in preparation and examination, and 
c.ould constitute an excellent instructional tool 

9. Obsidian Studies Library and Bibliography. Participants 
at the meeting discussed the bibliography that Kim 
Tremaine was developing, with contributions by Janet 
Scalise. It was suggested that the final bibliography be 
distributed on diskette to the membership. Electronic 
media would be economical and Oexible. 

A centralized library of obsidian articles was also dis
cussed. Janet Scalise noted that the University of Califor
nia, Los Angeles facility had already compiled a rather 
large library, and she volunteered to accept any obsidian 
papers that members wished to provide for the library. 

Kim Tremaine noted that Craig Skinner, new IAOS mem
ber, had developed an extensive bibliography on volcanism 
and obsidian studies. She will be contacting Craig to see if 
he is interested in some sort of collaboration. 

Technotes 

This section of the Newsletter is devoted to sharing new 
techniques, innovative ideas, sources of equipment and 
~upplies, and discussing new technologies. Obsidian 
analysts are invited to submit information relating to these 
topics. 

Standardizing Microscope Calibration 
by R. Jackson 

An important goal of the IAOS to enhance and ensure the 
comparability of obsidian hydration data produced by 
different obsidian hydration laboratories. Among the vari
ables that must be accounted for are the microscope 
calibration and the calibration of diff ereot technician to 
the microscopes on which they will be making measure
ments. Optical microscopes are often calibrated with stage 
micrometers, which are essentially smal~ transparent 
"rulers" etched on the surface of a glass slide. While stage 
micrometers, like any standard measuring device, should 
measure in standard and identical increments, stage 
micrometers vary in quality as well as the widths of the 
increments that they measure. Institutional members of 
the IAOS have expressed interest in obtaining a single 
scale of reference. lo other words, the IAOS is investigat
ing the purchase of either a single stage micrometer for 
circulation among institutional member laboratories, or 
multiple copies of a single type of micrometer. I have been 
working with Scientific Instruments, lncorporated, of San 
Francisco to identify and contact suppliers of stage 
micrometers. The first round of investigation indicates 
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that photo-etched micrometers may cost between $150 
and $200 per slide. While this type of slide may ultimately 
be the most practical and readily available, we are explor
ing the potential of a new type of micrometer. Arising from 
computer chip manufacturing technologies, a new type of 
slide is currently being tested. This slide has a large num
ber of chrome "dots" deposited on its surface. Thickness 
is a critical variable for some microscopists, and the 
manufacture process allows the layering of these 
chromium dots to the angstrom level of precision. Each 
dot is 25 microns in diameter. Variation in the diameters 
of these dots is much greater than their thickness, due to 
the etching process. However, my source at Scientific 
Instruments tells me that variation is no greater than 0.25 
microns, which is the same as more traditional stage 
micrometers. 

The advantage to these new micrometers is the cost. If 
testing proves these slides to be reliable and useable to a 
wide variety of applications, mass production would be 
inexpensive and I am told that slides might c.ost a few 
dollars each. Even if large-scale production does not 
materialize, it may be possible to obtain a set of these 
slides at a considerably lower per-slide cost than tradition
al stage micrometers. Prototypes of the micrometer are 
now undergoing testing, and we should have the results 
within several months. The potential saving is worth the 
wait. I will keep you informed. 

Meeting Announcements 
Set:ond International Meeting on Spectroscopy Across 
the Spectrum -Techniques and Applications or Analytical 
Spectroscopy. Hertord, United Kindom. July 9-12. P.R. 
Brawn, Unilever Research, Colworth Laboratory, 
Shambrook, Beds. MK44 lLQ, U.K. 

llth International Congress on Electron Microscopy. 
University of Washington, Seattle. August 12-16. Dr. J.K. 
Koehler, Biostructure SM-20, University of Washington, 
Seattle, 98195. 

7th International Conrerence on Geochronology, Cos• 
mochronology, and Isotope Geology. Research School of 
Earth Sciences, Australian National University, Canberra. 
September 24-29. Organizing Committee, IGOC7, Box 4, 
Canberra, ACT 2601, Australia. 



About the IAOS 
The IAOS was established to: 

1) develop standards for analytic procedures and ensure 
inter-laboratory comparability; 

2) develop standards for recording and reporting ob-
sidian hydration and sourcing results; 

3) provide technical support in the form of training and 
workshops for those wanting to develop their expertise in 
the field. 

4) provide a central so~ce of informati<?n regar~~ ad
vances in obsidian studies and the analytic capabilities of 
various laboratories and institutions. 

Membership 
The activities described above require modest f mancing. 
Initial mailings were performed largely at personal ex
pense but as we grow this cannot continue. We need 
membership to ensure the success of the organization. To 
be included as a member and receive all of the benefits 
thereof, you may apply for membership in one of the 
following categories: 

• Regular Member ••..••••• $20.00/year 

• Institutional Member ... . . $50.00/year 

Regular members are individuals or institutions who are 
interested in obsidian studies, and wish to support the 
goals of the IAOS. Regular members will automatically be 
subscribed to the Society for Archaeological Sciences 
(SAS) Bulletin, issued quarterly. If you already subscribe 
to the SAS Bulletin, deduct $10.00 from the membership 
dues. The SAS Bulletin shall be the re~Jar forum for 
meeting announcements and developments of the IAOS. 
Regular members will also receive any general mailings; 
announcements of meetings, conferences, and symposia; 
newsletters; and papers distributed by the IAOS during 
the year. Regular members are entitled to attend and vote 
in Annual Meetings. 

Institutional members are those individuals, facilities, and 
institutions who are active in obsidian studies and wish to 
participate in inter-laboratory comparisons and stand
ardiz.ation. If an institution joins, all members of that 
institution are listed as IAOS members, although they will 
receive only one mailing per institution. Institutional mem
bers will receive assistance from, or be able to collaborate 
with, other institutional members. Institutional members 
are automatically on the Executive Board, and as such 
have greater influence on the goals and activities of the 
IAOS. In addition, Institutional members will automat
ically receive the SAS Bulletin and all other mailings sent 
to Regular members. If you wish to become an institution
al member and already subscribe to the SAS Bulletin, 
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deduct $15.00 from the membership dues. 

This second newsletter is sent to everyone who has ex
pressed an interest in the IAOS, current members and 
non-members alike. Jr you do not join the IAOS,you may 
not receive future mallings. While preparation of 
newsletters, mailings, the development of standards, and 
bibliographies is performed on a volunteer basis, 
reproduction and mailing costs cannot be supported 
without your help. If you wish to join us, mail a check or 
money order to the IAOS: 

Ms. Lisa Swillinger, Secretary-Treasurer 

Department of Anthropology 
California State University at Chico 

Chico, California 95929-04()() 

Call For Articles and Information 
If you are interested in submitting a short article or an
nouncement for inclusion in the next newsletter, the sub
mission should be received by September 1, 1990. We 
accept electronic media on IBM compatible 3.5" or 5.25" 
disk, in Wordperfect (4.2 or 5.0), Wordstar, or ASCII text 
formats, as well as hard copy submissions if electronic 
media cannot be provided. Send your information to:: 

IAOS, Ms. Lisa Swillinger, Secretary-Treasurer 
Department of Anthropology 

California State University at Chico 
Chico, California 95929-0400 

IAOS Officers, 1990-1991 
President: Christopher M. Stevenson 

President-Elect: Thomas Origer 
Secretary-Treasurer: Lisa Swillinger 

Newsletter Editor/Producer: Robert I. Jackson 
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NEWS AND INFORMATION 

Obituary 
IAOS member Dr. fonathan 0 . Davis was killed in an auto
mobile accident on December 15, 1990, at the age of 42. Dr. 
Davis was a research professor with the Quaternary Sciences 
Center of the Desert Research Institute of the University of 
Nevada system. He also served as faculty in both the Geology 
and Anthropology Departments at the University of Nevada, 
Reno. Dr. Davis was to serve as the 1992 chainnan of the 
Archaeological Geology Division of the Geological Society 
of America. As a geoarchaeologist, his research interests 
included tephrachronology. He was one of the first scientists 
allowed into the Mount St. Helens area after the mountain's 
May 1980 eruption. His death is a tragic loss for western 
North American archaeology and geology. Jonathan will be 
sorely missed. 

Meeting Announcements 
The third annual business meeting of the IAOS will be held 
during the 25th Annual Society for California Archaeology 
Annual Meeting, at the Radisson Hotel, Sacramento, Cali
fornia. The IAOS annual meeting will be held on March 23, 
1991 at 10:00 A.M. The meeting room will be JX)Sted at the 
registration table. Topics to be discussed will include the 
creation and distribution of an obsidian hydration standard 
slide set, coordination of calibration between hydration labo
ratories, the establishment of standard source and hydration 
reporting standards, and IAOS publications. Officers for 
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1992 will be elected at the meeting, and candidates need not 
be present to be elected. However, the willingness of nomi
nees to serve as officer must be identified at meeting time. 

IAOS Obsidian Bibliography 
The International Association for Obsidian Studies (IAOS) 
is pleased to announce the completion of an extensive bibli
ography of obsidian studies by Ms. Kim Tremaine and Mr. 
Craig Skinner. The bibliography is available on floppy disk
ette, free of charge to all members of the IAOS. 

Craig and Kim pooled their extensive bibliographies and 
invested considerable time in qeveloping the database. Craig 
developed a self-contained, archived, self-extracting file. 
Users simply type README to invoke step-by-step instruc
tions on the extraction and use of the bibliography. 

The IAOS would like to express its gratitude to Craig and 
Kim for the generous contribution of their time, expertise, 
and resources in developing the bibliography. 

The IAOS Obsidian Bibliography should assist archaeolo
gists, obsidian researchers, and students to identify and ac
cess the extensive obsidian literature. 

The bibliography is currently available on 5.25 inch or 3.5 
inch computer diskettes in DOS format. As mentioned pre
viously, the bibliography is available to all IAOS members, 
free of charge. Diskettes will be available at the Annual 
Meeting, and members can obtain a copy by simply writing 
to the IAOS business office. Non-members can obtain a copy 
of the bibliography for a cost of $10.00. Note that the cost of 
membership in the IAOS is $20.00 per year for regular. 
membership. For an extra $10, non-members can both join 
and obtain a bibliography diskette. Please identify the de
sired diskete size when requesting a copy of the bibliog
raphy. 

X-Ray Fluorescence Analysis Capabilities at 
the California State University, Chico 

Northeastern California is one of the most obsidian-rich and 
complex geological regions in North America. Regional 
archaeological investi~ations suggest that most of the obsid
ian sources located within this area were intensively used by 
prehistoric peoples, and furthermore, that several of the 
sources served as im: ,1tant elements in prehistoric exchange 
systems. In an effort to address various research questions 



which have arisen over the years, the Department of Anthro
pology, California State University, Chico (CSUC) has as
sembled the equipment necessary to perform x-ray 
fluorescence analysis (XRF) on obsidian samples. 

With the assistance of Dr. John Young, Department of Physi
cal Sciences, CSUC is in the process of refining the equip
ment's capability through the addition of a new multichannel 
analyzer and associated software. In addition, CSUC is 
expanding its database of known obsidian sources in order 
10 increase its efficacy. The new laboratory will be operated 
under the supervision of Dr. Mark Kowta, Dr. Frank Bay
ham, Dr. John Young, and Mr. William Dreyer. Ms. Blos
som Hainusek has played a primary role in organizing the 
laboratory and conducting analyses. Blossom is currently 
pursuing her graduate degree in the Department of Anthro
pology and is interested in exploring the geochemical vari
ability of the Tuscan source by obtaining and analyzing 
samples from various geographically separated locations 
within the Tuscan Flow source area. Although CSUC plans 
to conduct XRF studies primarily for in-house archaeologi
cal projects initially, they are exploring the possibility of 
conducting XRF analyses for contracted work as well. 

IAOS Standard Microscope Calibration Slides 
by R. J. Jackson 

One of the primary purposes of the IAOS is the development 
of standards for analysis to ensure inter-laboratory compara
bility. One of the variables affecting hydration rind thickness 
measurements is microscope calibration. Optical micro
scopes are usually calibrated with stage micrometer.;, which 
are essentially small, transparent "rulers" etched or printed 
on the surf ace of glass slides. While stage micrometer.; 
should measure in standard and identical increments, stage 
micrometers vary in quality as well as the sizes of the 
increments that they measure. 

In the last newsletter, I discussed IAOS' investigation of 
standard microscope calibration slides and the possibility of 
obtaining photeretched reference scales. The photeretched 
slides proved to be expensive to produce, but a precise and 
inexpensive alternative is available. The first set of standard 
calibration slides will soon be distributed to IAOS Institu
tional member hydration laboratories. 

These standard microscope calibration slides will consist of 
small circular beads (microspheres), obtained from Duke 
Scientific Corporation of Palo Alto, California. The beads 
are highly uniform polymer spheres, certified as traceable to 
National Bureau of Standards/Community Bureau of Refer
ence standards. The microspheres are packaged in aqueous 
solutions in concentrations optimized for ease of dispersion 
and colloidal stability. Detailed technical description of the 
polymer microspheres and the methods of slide preparation 
are offered under "Technotes," later in this newsletter. A 
variety of microsphere sizes are available from Duke Scien
tific. ranging from 20 nanometers (nm) to 2000 microns. 
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One nanometer is equivalent to 0.001 micron (1/1000 milli
meter), or 10 Angstrom units. I selected the 10 micron 
particles (certified at 9.87 ± .057 microns) to explore the 
potential of these beads as calibration standards. The IAOS 
is in the process of purchasing one and five micron micro
spheres to increase the precision of calibrations for different 
size ranges. 

Once prepared and distributed, each obsidian hydration tech
nician should develop a calibration constant for each magni
fication. New calibration constants can be applied to old 
measurements, if the new caliorations vary significantly 
from the old, rendering measurements comparable for differ
ent laboratories and technicians. all other factors being equal 
(which is probably an incorrect assumption). 

A seemingly small difference in calibration factor can yield 
significant variation in reported hydration rind thicknesses, 
and those differences vary in magnitude with the thickness 
of the hydration rind. Differences become greater with 
larger rind measurements. For example, at 500X magnifica
tion a calibration factor difference of only 0.01 (3 "ticks" of 
variation on the filar drum) would produce 0.1 micron of 
difference in -reported hydration rind thickness for a rela
tively small rind (1.7 vs. 1.8 microns), a difference of 
approximately 0.25 microns for a larger rind (4.25 vs. 4.5 
microns), and 0.50 microns of difference with large hydra
tion rind thicknesses (8.5 vs. 9.0 microns). 

Seemingly systematic differences between laboratories were 
observed by Stevenson, in his article reporting the results of 
an inter-laboratory comparisons of a standard hydration 
specimen slide set (IAOS Newsletter Number 1, Fall 1989). 
In brief, some technicians produced greater variation from 
the group mean for large hydration rind thicknesses than the 
measurements that these technicians produced for small rind 
thicknesses. Stevenson noted that this difference contra
dicted a pattern predicted from a consideration of the effects 
of optical resolution on measurement. 

Differences between calibration constants that result from 
imprecise etched stage micrometers or inadequate calibra
tion might account for such systematic variation. Fortu
nately, errors would be systematic and correctable with 
relative ease. Unfortunately, tens of thousands of hydration 
rind thicknesses have been used to date archaeological sites 
and materials. Given the implications for small differences 
calibration factor.;, it is important that obsidian hydration 
technicians use a precise calibration standard and take nu
merous measurements (e.g., 30-50) to obtain a mean value 
for calibration factor development. By doing so, the vari
ation in individual measurements will be minimized. 
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J The Obsidian Databank at MURR 
by Dr. Michael Glascock 

University of Missouri-Columbia 
Research Reactor 

Over the past 12 years, the Archaeometry Laboratory at the 
Missouri University Research Reactor (MURR) has been 
engaged in the trace-element characterization of obsidian 
sources in Mesoamerica by use of Neutron Activation Analy
sis (NAA). To date we have analyzed almost 800 source 
samples from more than thirty of the obsidian sources in 
Mexico, Guatemala and Honduras. A number of these 
sources have been characterized in great detail through the 
analysis of 50 to 100 sub-source samples in attempts to make 
these data more useful for possible micro-sourcing of obsid
ian artifacts. As a result, the Missouri Obsidian Databank is 
undoubtedly the most comprehensive trace-element da
tabank in existence for obsidian sources in Mesoamerica. 

MURR uses the NBS standard reference material SRM-278 
Obsidian Rock upon which the databank is calibrated. This 
standard has been well characterized by MURR and other 
laboratories, which have determined it to be quite homoge
neous. Element concentrations in SRM-278, as used by 
MURR, are as follows: 

Al 7.489 ± 0.079 % 
Lu 0.682 ± 0.007 ppm 
As 4.400±0.2 ppm 
Mn 41.000±26 ppm 
B 25.000± 1.0 ppm 
Na 3.520±0.04 % 
Ba 881.000 ± 19 ppm 
Nd 25.400± 1.2 ppm 
Ce 61.400± 0.6 ppm 
Rb 126.000±3 ppm 
Cl 640.00 ± 90 ppm 
Sb 1.60 ±.0.2 . ppm 
Co 1.44 ±0.02 ppm 
Sc 4.96 ±0.05 ppm 
Cr 6.0 ±0.6 ppm 
Sm 5.80 ±0.06 ppm 
Cs 5.10 ±0.05 ppm 
Sr 64.00 ±4 ppm 
Dy 6.27 ±0.15 ppm 
Ta 1.24 ±0.012 ppm 
Eu 0.766 ± 0.008 ppm 
Tb 0.951 ±0.017 ppm 
Fe 1.398 ± 0.014 % 
Th 11.65 ± 12 ppm 
Gd 5.34 ±0.06 ppm 
u 4.46 ±0.12 ppm 
Hf 8.09 ±0.14 ppm 
Yb 4.50 ±0.07 ppm 
K 3.45 ±0.02 % 
z 54.0 ±2.5 ppm 
La 30.1 · ±0.02 ppm 
'Zr 290.00 ± 10 ppm 
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Several archaeological studies comparing artifacts to the 
sources in the Missouri Obsidian Databank have been con
ducted and others are currently underway. Thus far, we have 
analyzed about 500 artifacts from various sites in Mexico 
including Tula, San Lorenzo Tenochtitlan, Jalieza, Azca
potzalco and La Mixtequilla; obsidian from La Entrada, 
Honduras and in Cihuatan, El Salvador have also been ana
lyzed. Other obsidian projects from Belize at Cuello, Noh
mul and Colha are now beginning. 

More recently MURR has begun a collaboration with Dr. Jon 
Ericson (Univ. of California at Irvine) to characterize Cali
fornian obsidians by NAA. Anyone interested in possible 
collaborations with MURR for obsidian sourcing should 
contact Dr. Michael D. Glascock, 223 Research Reactor. 
University of Missouri, Columbia. MO 65211. Phone num
ber: 314-882-5270. 

Sonoma State University Obtains Olympus 
Video Calipers System 

Sonoma State University is purchasing a Cue Micro-300 
Video Calipers system that for the measurement of obsidian 
hydration rinds. The magnification element of the system 
consists or an Olympus BHf petrographic microscope with 
trinocular head. A high resolution color video camera is 
mounted to the microscope photo tube head, sending the 
video image to a control box that processes the image and 
superimposes a digital filar on the video image on a high 
resolution color video monitor. The Cue Micro-300 has the 
following capabilities: 

• horizontal resolution of 1 part in 1024 

• Metric, English, and arbitrary scale options with 
decimal point calibration that eliminates recalibra
tion 

• dual horizontal and vertical caliper lines with four 
different line options 

• five digit screen display 

• five calibrations stored in memory 

• horizontal intensity graph 

• printer/computer output 

By digitizing the measurement device, video calipers reduce 
the mechanical and optical error associated with filar meas
urement by producing a flat image without physical distance 
separation between measuring device and image. 

The Video Calipers approximate the image observable un
der the microscope eyepiece, although the sharpness of the 
image is slightly reduced. The horizontal intensity bar pro
duces a graphic presentation of the light intensily along one 
of the horizontal caliper lines. Hydration diffusion fronts and 
specimen edges, characterized by lower intensity "'.teas under 
polarized light, are translated graphica!;y so that the center 



of a broad diffusion front can be determined without estimat
ing the center of the front For obsidian hydration purposes, 
such a feature may help to reduce the subjectivity of deter
mining the extent of the diffusion front or edge of the 
specimen when sharp contrast is absent. 

The video calipers will help to reduce eye fatigue, allow 
technicians to examine more specimens per session, and 
should allow measurements to be recorded as they are made. 
It will also be ideal for teaching new technicians as well as 
collaborating on the interpretation of difficult specimens. 

ARTICLE 
Obsidian Consumption and Obsidian Hydration 

at the King-Brown Site, CA-SAC-29 
by John W. Dougherty 

Introduction 

This paper has its origins in an attempt to understand changes 
in the use of obsidian at CA-Sac-29 (Sac-29). This site, also 
known as the King-Brown site and the Roeder Site, was first 
test-excavated by the Sacramento Junior College in 1939. 
More excavation was done in the years 1954 to 1956 by 
Sacramento State College (later California State University, 
Sacramento). The site was again excavated in 1967 by the 
State Department of Parks and Recreation in an effort to 
salvage material from parts of the site to be destroyed by the 
construction of Interstate 5. 

Despite the extensive history of excavation, there has never 
been a complete analysis of the site. Most studies have been 
specialized analyses of aspects of the site data (e.g Fenenga 
1953; Gifford 1947). The only broad study of the site's 
archaeology is a master's thesis (Olsen 1963). Basing his 
analysis mainly on materials recovered during the 19 54-19 56 
excavations. Olsen concluded that the site was occupied 
during the Central California Middle and Late Horizons. In 
1967 and 1968, using both the 1954-1956 and 1967 excava
tion materials, L. D. Arnold undertook an analysis of the 
hydration of the obsidian projectile points recovered from the 
site (Arnold 1969). This study found a span of hydration 
rinds ranging in thickness from 1.0 to over 4.5 microns. 
Arnold calculated an estimated rate for the hydration of 
obsidian in the Sacramento-Davis region of Central Califor
nia based on climatic data. Based on his estimated hydration 
rate, Arnold concluded that Sac-29 had been inhabited for at 
least 3,500 years. 

During the 1980s I undertook a study of the projectile point 
typology from Sac-29 (Dougherty 1990). This study quickly 
ran into unanticipated difficulties. Foremost was the prob
lem of correlating non-obsidian and obsidian artifacts. Since 
the non-obsidian materials could not be analyzed for hydra
tion, the analytical strategy counted on comparing bead lots 
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from intennents that were also accompanied by projectile 
points. The obsidian and non-obsidian projectile points 
could thus be cross-correlated through the well seriated 
Central California bead typology (Bennyhoff and Hughes 
1987). At the same time bead varieties could be associated 
with hydration ranges from a large hydration sample. This 
proposal foundered on the fact that only two interments from 
Sac-29 contained both beads and projectile points in an 
association that appeared deliberate. Comparisons of bead 
lots and projectile points could only be indirect, using stra
tigraphic analysis of the intennents. Such a study could yield 
little not already known about Central California prehistory. 
In fact, assuming variability in the depth to which contem
poraneous graves were excavated, such correlations might 
be little more than educated guesses. 

There remained the hydration analysis of the typological 
variation among the obsidian specimens. Although numer
ous writers have expressed opinions about the internal vari
ation of Central California projectile point types and the 
temporal succession of such types, little work has been done 
with hydration analysis despite the abundance of obsidian 
artifacts. Given the large sample of hydration slides already 
available, it would be simple to gain some information on the 
nature of fine grained variability within and between obsid
ian artifact types. It would also be possible to study changes 
in the use of obsidian at Sac-29. 

Results of Analysis 

The assemblage of obsidian from Sac-29 is typologically 
heterogenous. However, it is principally composed of pro
jectile points of two different series. The earlier occupation 
of the site is marked by large, leaf 'shaped points of Napa 
obsidian. Thirty-odd typeable specimens and numerous 
fragments that were probably from similar pieces are present 
in the collection. These pieces are morphologically similar 
to Excelsior points from thexouthern North Coast Range area 
of California. For the purposes of the study they were termed 
Roeder Leaf-Shaped points and described as members of the 
Excelsior Series. As a group, they are large, averaging over 
nine centimeters in length, and over 20 grams in weight 
(Dougherty 1990:59-61). Hydration rind thickness ranges 
from 2.8 to 4.7 microns. The total weight of obsidian in the 
typeable specimens is 730.34 gm.another 402.28 gm of ob
sidian is found in projectile point fragments consistent with 
broken specimens of this type based on remaining details of 
flaking and edge working. This amounts to a total of 1132.5 
gm of obsidian assigned to the earlier occupation. 

The later period of site occupation is typified by Stock'1on 
Series points. These are well known, late prehistoric forms 
from Central California and were mentioned in print as early 
as 1902 (Holmes 1902). Stockt.n:1 Series points are consid- , 
ered to be characteristic of the Central California Late Hori
zon in the lower reaches of the Sacramento and San Joaquin 
river valleys (c.f. Elsasser 197f::,7-46; Moratto 1984:176-
177). They are typically comer notched or leaf-shaped 



points with hafting notches. The most common forms are 
marked by one or more deep serrations along the blade. 
Nearly all Stockton series points from Sac-29 are of Napa 
obsidian. though a few specimens were also manufactured 
from Borax Lake obsidian. Over 287 typeable specimens 
and fragments were attributed to this se-
ries, including serrated, unserrated, and 
large forms. A small number of other 
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forms are also present in Late Horizon 
contexts at CA-Sac-29. These are not. as 
a rule, manufactured of Napa obsidian. 
They include a single Desert Side-notched 
specimen of Annadel obsidian, a small 
number of pieces made from Borax Lake 
obsidian, and specimens made of glass 
from trans-Sierran sources as well. The ~ 20 

total weight of obsidian found in Late Ho- J 
15 

rizon forms is 520 gm. Hydration ranges, 
for the Napa specimens, from 2.8 microns 
to about LO micron. 
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curve is plotting the frequency of ~ of obsidian. not 
mass. It is a reasonable estimator for the Late period, because 
there is no evidence of significant shifts in artifact size. But, 
the Middle Horizon is another problem entirely. The average 
artifact size for Middle Horizon points is much greater than 

In order to begin to understand the changes 
that took place during the culture history of 
Sac-29, I concluded that it would be advan
tageous to examine the rates of obsidian 
deposition at the site. This required deter-
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mining how much of the site had been 
sampled, obtaining a figure for the amount 
of obsidian found in the sample, and calcu-
lati~g. a rate that ~tim.ated ~e mass of Figure 1: Unweighted Hydration Frequencies of Stockton and Excelsior 
obsidian that was introauced into the de- Projectile Points from CA-Sac-29. 
posit per hydration year. This approach 
would produce figures that would be very that of the Late Horizon. In fact, comparing the two periods, 
rough, but might still be informative. as Figure I does, is completely misleading. 

Excavation records and the work of Arnold ( 1969) and Olsen 
(1963) indicated that, including both the 1954 and 1967 
excavations, but not the earlier work by the Sacramento 
Junior College, between two and three percent of the site had 
been sampled. While the stratification of the site is well 
documented by Olsen (1963) and Dougherty (1990), there is 
no cl.ea! evidence that the site was horizontally differentiated. 
The varying results of the two excavations however, do seem 
to indicate that there was some horizontal zonation of the site. 
Unfortunately, land modifications intervening between the 
excavations make certainty about this impossible. This 
means that it is not possible to determine the degree of bias 
that may exist in the sample. The data may seriously over
or under-estimate the heterogeneity of the real composition 
of the site assemblage. Recognizing this, we can admit that 
the data may be only a very poor approximation of the site's 
make-up, cross our fingers and slog ahead regardless. 

Figure 1 shows the ra·... counts of rind measurements per 
1/10% that were found by Arnold (1969) and Dougherty 
(1990). On the face of it_ it appeared that obsidian use had 
increased drrur.~tically 10 the Late Horizon. However, this 
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The simplest means of dealing with this is to weight the Late 
period frequencies with average weight of the Middle period 
points. To simplify the problem, the analysis can be re
stricted to the Stockton and Excelsior series. When the data 
is replotted using weighted frequencies for the Stockton 
Series it is clear that the apparent differences between the 
Late and Middle Horizon obsidian accumulation at Sac-29 
can, largely be accounted for by changes in technology 
(Figure 2). What has been done here is to divide the OH rind 
measurement frequencies for the Stockton Series points by 
the mass of the average Roeder point Figure 2 depicts the 
Stockton Series as it would appear if the entire sample had 
consisted of Roeder points. 

It is immediately evident that, throughout the time span 
represented by the Sac-29 sample, obsidian consumption has 
varied between fairly constant limits. There is no sign of 
overall increase or decrease in the use of obsidian with time. 

Conclusions 

The lesson of these observations is clear. The best measure 
of the amount of obsidian being consumed prehistorically is 



0. 

• 
" II 

I I 
I I 
I I 
I I 

I I 
I I 
I I 

I I 
I I 
I I 

~ 

" ,, 
I l 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

' I ' n , • 
,, I 1 
I I I I 
I\ I I 
I \ I I 
I \ I I 
I \ I I 
r ' , I 
I \ I I 
I \ I I 
I \I I 
I H I 
I I I 
I I 
I I 
I I 
I I 
I I 
I l 
I I 
I l 
I I 

I : 
l 
I 

" r-""'\ ,, , ' 
I\ I \ 

' ' , ' I \ I \ 
I \ I \ 
I I I I 
I \ I \ ' \ , ' I I I I 

I \ I \ 
I \I \ 
I II 

1.00 1.40 1.110 2.20 2.60 3.00 3.'0 3.BO 4.20 4.60 5.00 
H)Utation Thiclo-.ess 

1- Smc:1<1Dn --- Excelsior I 

Figure 2: Stockton Series Frequencies Adjusted To Com par~ Artifact Mass With Excelsior Series Artifacts 

which obsidian mass is being used. Thus, where hydration 
samples are taken across technological shifts, frequency 
distributions of hydration band measmements take on an 
equivocal significance. To use such data sets is going to 
require attention, not only to the methods of obsidian hydra
tion, bat to the techno!ogy being studied as well. The re
wards are profound: a better understanding of site deposition 
processes, sounder interpretations and enhanced usefulness 
of hydration studies, and most importantly, a enhanced view 
of our subject matter -- the behavior and evolution of prehis
toric societies. 
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REPORTS AND PUBLICATIONS 
The volume of so-called "gray literature" in archaeology is 
staggering, making it difficult for researchers who are not 
"plugged-in" to contract or research archaeology of a certain 
region to hear of and gain access to reports. The IAOS 
Newsletter will alert its readers to some of this information 
by reproducing abstracts and summarizing both new and old 
literature that may be of particular interest to IAOS mem
bers. 



Shackley, M. Steven 
1990 Early Hunter-Gatherer Procurement Ranges in the 
Southwest: Evidence from Obsidian Geochemistry and 
Lithic Technology. Ph.D. dissenation. Arizona State 
University. 

ABSTRACT 

An important factor in the understandirig of hunter-gatherer 
organization is the character of the environment and land
scape inhabited over the course of a year or the subsistence 
cycle. This study is devoted to the reconstruction of these 
procurement ranges during the earliest hunter-gatherer peri
ods in the American Southwest. This task is facilitated by 
use of source provenienced obsidian artifacts recovered from 
a number of early hunter-gatherer contexts that are seen to 
be representative of the range exploited by the group that 
inhabited these sites. Ethnographic examples of recent 
hunter- gatherer organization worldwide are rallied to sug
gest that early Southwestern hunter-gatherers occupied quite 
large procurement ranges in this arid environment that nec
essarily included lowland and upland environments for sub
sistence success. These hunter-gatherers were organized as 
foragers who practiced a residential strategy moving the 
consumers to the resources with frequent residential moves. 
and/or as collectors employing a logistic strategy of moving 
the resources to the consumers through task groups dis
patched from relatively permanent residential bases. An 
important primary difference between these two levels of 
organization is the use of storage by collectors to enable 
decreased residential mobility and reduce the possibility of 
famine. 

The procurement range reconstructions are facilitated by a 
systematic geological, geochemical, and archaeological ex
amination of 20 obsidian sources and chemical groups in 
Arizona, western New Mexico, northern Sonora and Chihua
hua, mostly small nodule marekanite sources dating from the 
middle to late Tertiary. These sources were found to be 
relatively well dispersed over the landscape, and were avail
able to early hunter-gatherers in almost every environmenL 
Additionally, a technological analysis of the obsidian arti
facts from the sites, including cores, debitage, utilized flakes, 
bifaces, and projectile points indicates that obsidian cores 
formed a reliable long life raw material that through bipolar 
reduction could be used to produce hundreds of flakes for use 
as expedient tools and projectile points. 

The geochemical results and flaked lithic technological 
analyses imply that Middle Archaic groups in Arizona were 
residentially mobile following the phased availability of 
plant and animal resources. This resource scheduling in
cluded the lowlands of the Sonoran and Chihuah,. m Deserts 
during the cooler months to the uplands of the southern 
Colorado Plateau and Mogollon Highlands during the sum
mer and fall to harvest the highly nutriti0•Js pine .• seeds and 
hunt the aggregated deer, elk, and antelope during the fall 
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rutting season. Sometime during the late Middle Archaic (ca 
3500 B.P.), the lifeway began to change from a strategy 
emphasizing high residential mobility (foragers) to more 
logistic organization as evidenced by the appearance of 
storage facilities, poSS1ole pithouse structures, and the tech
nology to harvest and process hard storable seeds. By 2000 
B.P. during the Late Archaic, hunter-gatherers were regu
larly employing rather settled logistic strategies and possibly 
territoriality including lowland and upland environments as 
suggested by pithouse villages with elaborate storage facili
ties, and the technology used to harvest and process hard seed 
plants. As early as about 3100 B.P. Late Archaic groups 
began to integrate cultigens into the logistic strategy as a 
further buffer against resource shomiges and the movement 
toward sedentism was emplaced. 

Moore, P.R.. 
1988 Physical Characteristics of New Zealand Obsidi
ans, and Their Use in Archaeological Sourcing Studies. 
Manuscript on file with the author (Mr. Phil Moore), 
State Highway 25, R.D. 2. Waihi, New Zealand. $5.50 
(U.S.), $8.50 (N.Z). 

Aootract 

Various physical features, including colour, lustre, fracture, 
tr.mslucency, flow-banding, and the presence of spherulites 
and crystal inclusions can be used to identify the original 
source of obsidian artifacts. The characteristics of obsidian 
from the 20 known source areas and 3 source regions (new 
terms) in New Zealand are described. 

A standard procedure for sourcing of obsidian artefacts, 
using a "flow diagram" and comparison with reference ma
terial, is outlined. Using this procedure a flake assemblage 
from North Cape is shown to have been derived from 3 main 
source areas/regions: Pungaere/Waiare (Northland); Mayor 
Island, and the Coramandel Volcanic Zone. 

Dreiss, Meredith L. 

1988 Obsidian at Catha. Belize. A Technological Analy· 
sis and Distributional Study Based on Trace Element 
Dara Papers of the Colha Project, Vol 4. Texas Archeo
logical Research Laboratory, The University of Texas at 
Austin and Center for Archaeological Research, The 
University of Texas at San Antonio. 

Abstract 

The Maya site of Colha, Belize has yielded more than 3,600 
obsidian artifacts during five field seasons of excavations 
jointly conducted by the University of Texas at San Antonio, 
Texas A&M University, and Centro Studie Ricerche Liga
bue, Venezja. Technological analyses of 2,688 of these arti
facts are presented in Part I of the monograph. Part II 
assesses distribution patterns revealed by x-ray fluorescence 
analyses of obsidian blades from Colha, and numerous other 
sites in the Belize periphery. Samples are analyzed within a 



chronological framework which was originally established 
for the Maya lowlands by Nelson (1985). His model sug
gested that there were two major shifts in obsidian source 
usage: in the Late Preclassic period El Chayal obsidian 
supplanted the earlier Preclassic period use of Rio Pixcaya, 
and in the Terminal Classic, Ixtepeque replaced El Chayal as 
the dominant obsidian source used during the Postclassic at 
lowland Maya sites. New trace element data presented in this 
monograph, from the Belize study area, supports Nelson's 
basic hypothesis, but the data also suggest a regionalized 
distribution pattern. Obsidian acquisition patterns seem to 
differ temporally and spatially in different environmental 
zones depending upon either a site's accessibility to Tikal's 
sphere of influence via overland or riverine trade routes, or 
proximity to coastal exchange networks along the coastal 
littoral of Belize. 

A list of publications with summaries from projects using the 
Missouri Obsidian Databank follows: 

Glascock, M.D., J .M. Elam and R.H. Cobean 
1988 Differentiation of Obsidiw Sources in Mesoamerica. 

In Proceedings of the 26rh TntemarionaJ Archaeometry 
Symposium. Edited by R.M Farquhar, R.G.V. Han
cock and L.A. Pavlish. University of Toronto Ar
chaeometry Laboratory, pp. 245-251. 

Summary: 

Neutron activation analysis results are reported for twelve 
obsidian soW"Ces in the Mexican state of Hidalgo. Statistical 
analyses permitted differentiating between sources and as
signment of provenience to obsidian artifacts from Tula. 

Garcia Chavez, R., M.D. Glascock, J.M. Elam and H.B. 
Iceland 
1990 The INAH Salvage Archaeology Excavations at 

Azcapotzalco, Mexico: An Analysis of the Lithic As
semblage. Ancient Me,,;oamerica (in press). 

Summary: 

Analysis of a collection of lithic artifacts from recent INAH 
salvage excavations in Azcapotzalco, Mexico contributes to 
our understanding of lithic procurement and manufacturing 
processes, other economic activities and intersite relations, 
and the decline of Classic civilization in the Basin of Mexico. 
The results of NAA conducted at the Missouri University 
Research Reactor on a small sample of artifacts from the site 
support the conclusions of visual analysis and growing evi
dence from other central Mexican sites that at the end of the 
Oassic Period obsidian exchange networks utilizing the 
Pachuca, Hidalgo sources were largely replaced by wide
spread dependence on the considenirly more distant obsidian 
source of Ucareo, Michoacan. It appears that Ucareo obsid
ian was imported primarily in the form of large polyhedral 
cores used to produce prismatic bl.:.Jes. Obsidian from the 
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Otumba, State of Mexico, source was also identified by NAA 
in biface and blade form. 

Elam, J.M.; M.D. Glascock and L. Finsten 
1990 The implications of obsidian artifact proveniences 

from Jalieza, Oaxaca, Mexico. In Pmceedjnos of 1he 
27th IntematjonaJ Archaeometry Symposiuui'. Edited 
by E. Pemicka and G.A. Wagner. University of Heidel
berg (in press). 

Summary: 

Fifty obsidian artifacts from the archaeological site of Jalieza 
in the Valley of Oaxaca, Mexico were analyzed using instru
mental neutron activation analysis and provenienced to iden
tifed soW"Ces in Mexico. The source assignments and their 
im~lications _for models of obsidian production and exchange 
dunng Oass1c and Postclassic times in the Valley of Oaxaca 
are presented. 

Glascock, M.D., J.M. Elam and K. Aoyama 
1990 Provenience analysis of obsidian artifacts from the 

La Entrada ~egion, Honduras. In Proceedings of the 
27th IntemahonaJ Archaeometry Symposium. Edited 
by E. Pemicka and G.A. Wagner. University of Heidel
berg (in press). 

Summary: 

One hundred obsidian artifacts qom the La Entrada Region 
of Honduras were analyzed by neutron activation analysis 
and provenienced relative to known sources in Guatemala 
and Honduras. New chemical abundance data is presented 
for the sources and evidence is presented for existence of two 
undiscovered sources which provided obsidian for the early 
inhabitants of La Entrada. 

Cobean, R.H.,J.R. Vogt, M.D. Glascock and T.R. Stocker 
1990 High Precision Trace Element Characterization of 

Major Mesoamerican Obsidian Sources and Further 
Analyses of Artifacts from San Lorenzo Tenochtitlan 
Mexico. Recently submitted to American Antiq.uity. ' 

Summary: 

High precision trace element analyses for 208 geological 
samples representing 25 Mesoamerican obsidian sources are 
presented and discussed. These results were obtained using 
instrumental neutron activation analysis to measure a total of 
28 elements per sample and represent the first detailed 
chemical studies ever published for many of the source areas. 
Especially intensive analyses were made for six sources in 
the states of Veracruz and Puebla in Mexico from the region 
of Pico de Orizaba volcano. In addition. source determina
tions are provided for 65 artifacts from the Olmec site of San 
Lorenzo Tenochtitlan, Veracruz. The investigations pre
sented here constitute an important basis for associating 
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obsidian artifacts with specific source areas; thereby making 
possible the reconstruction of prehistoric trade systems. 

TECHNOTES 
This section of the Newsletter is devoted to sharing new 
techniques, innovative ideas, sources of equipment and sup
plies, and discussing new technologies. Obsidian analysts are 
invited to submit information relating to these topics. 

As announced on page 1. standard microscope calibration 
slides have been produced for IAOS member obsidian hy
dration laboratories. Recognizing that many readers may not 
be terribly interested in technical details of these standards . 
Rather than subject these folks to this technical yet important 
information, a description of the reference particles and slide 
preparation is included here. 

The reference particle standards were obtained from Duke 
Scientific Corporation of Palo Alto, California. Duke Scien
tific manufactures a variety of certified particle size stand
ards consisting of highly uniform spheres of polymer and 
glass. They are available in sizes ranging from 20 nanometers 
(nm) to 2000 microns. One nanometer is equivalent to 0.001 
micron (1/1000 millimeter), or 10 Angstrom units. The 
"nanosphere" size standards are packaged as aqueous sus
pensions in concentrations optimized for ease of dispersion 
and colloidal stability. The spheres have a specific gravity of 
1.05 g/ml and a refractive index of 1.59 @ 589 run (25 
degrees Centigrade). 

Methods used by Duke Scientific to calibrate the micro
spheres include adaptations of photon correlation spectros
copy (PCS), transmission electron microscopy, and optical 
microscopy (array methods). PCS correlates the fluctuations 
of scattered laser light with the Brownian movement and 
diameter of suspended particles. PCS is also ref erred to as 
quasi-elastic light scattering or dynamic light scattering. 

The standard polymer microspheres have been calibrated 
with the National lnstirute of Standards and Technology 
(NIST, formerly National Bureau of Standards) traceable 
methodology. The calibration values were transferred by 
optical microscope from a NIST calibrated stage micrometer. 
National Bureau of Standards (NBS) and Community Bu
reau of Reference (BCR) materials were used to validate the 
accuracy and traceability of the calibration methods. 

For maximum measurement accuracy in the I to 40 micron 
size range, monosized polymer microspheres were selected 
from Duke Scientific's inventory. These particles are poly
styrene divinylbenzine or polymethylstyrene, available in 
sizes range from 1 to 40 microns (nominal diameter). As an 
initial exploration of polymer microspheres as a IAOS refer
ence standard. I chose the 10 micron particles. The certified 
mean diameter of these particles is 9 .87 ±.057 microns. Their 
size distribution and uniformity were measured with a spe-
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cifically configured, high-resolution electrical resistance 
analyzer, traceable to NBS' and BCR. 

The reference particles arrived in a 15 ml vial in aqueous 
solution. While placing a drop of solution and placing cover 
slip over the solution on a glass microscope slid proved easy, 
problems were encountered in producing permanent refer
ence slides. First, the polymer microspheres tend to move 
around in solution. If allowed to dry, the particles cluster, 
making them difficult to locate and measure under the mi
croscope. In addition, cover slips do not adhere. Fixing the 
cover slips in mounting medium such as Kleermount is 
problematic as well. Kleermount is suspended in 1Uolulene 
solution. Tuolulene degrades plastics (polymers). This ef
fect is clear in difference between measurements obtained on 
polymer beads in aqueous solution, versus those obtained in 
Kleemount The Kleermounted microspheres had expanded 
considerably, increasing their controlled diameters. 

Similarly, mounting in Lakeside cement appears to affect the 
polymer microspheres. A mounting medium that does not 
affect the polymer beads is still being sought. 

ABOUT THE IAOS 
The IAOS was established to: 

1) develop standards for analytic procedures and ensure 
inter-laboratory comparability; 

2) develop standards for recording and reporting obsidian 
hydration and sourcing results; 

3) provide technical support in the form of training and 
workshops for those wanting to develop their expertise in the 
field. 

4) provide a central source of information regarding ad
vances in obsidian studies and the analytic capabilities of 
various laboratories and institutions. 

Membership 
The IAOS needs membership to ensure the success of the 
organization. To be included as a member and receive all of 
the benefits thereof, you may apply for membership in one 
of the following categories: 

• Regular Member ••••••••• $20.00/year 

• Institutional Member .. . .. . $50.00/year 

Regular members are individuals or instirutions who are 
interested in obsidian studies, and wish to support the goals 
of the IAOS. Regular members will receive any general 
mailings; announcements of meetings, conferences, and 
symposia; newsletters; and papers distributed by the IAOS 
during the year. Regular members are entitled to attend and 
vote in Annual Meetings. 

Institutional members are those individuals. facilities, and 
institutions who are active in obsidian shldies and wish to 



part1c1pate in inter-laboratory comparisons and stand
ardization. lf an institution joins, all members of that institu
tion are listed as IAOS members, although they will receive 
only one mailing per institution. Institutional members will 
receive assistance from , or be able to collaborate with, other 
institutional members. Institutional members are automat
ically on the Executive Board, and as such have greater 
influence on the goals and activities of the lAOS. 

If you wish to join us, mail a check or money order to the 
lAOS: 

Ms. Lisa Swillinger, Secretary-Treasurer 
Department of Anthropology 

California State University at Chico 
Chico, California 95929-0400 

Call for Articles and Information 
If you are interested in submitting a short article or an
nouncement for inclusion in the next newsletter, the submis
sion should be received by June 1, 1991. We accept 
electronic media on IBM compatible 3.5" or 5.25" diskettes, 
in a variety of word processing fonnats including Wordper
fect (4.2 or 5.0), Wordstar, and Microsoft Word or ASCII 
text formats. Hard copy should accompany diskettes. Send 
articles, news, and information to: 

!AOS. Ms. Lisa Swillinger, Secretary-Treasurer 
Department of Anthropology 

California State University at Chico 

Chico, California 95929-0400 

IAOS Officers, 1990-1991 
President: Christopher M. Stevenson 

President-Elect: Thomas Origer 
Secretary-Treasurer: Lisa Swillinger 

Newsletter Editor/Producer: Robert J. Jackson 
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NEWS AND INFORMATION 

Sexy Slides and Videotapes 
Got your attention, didn't it? Videotapes documenting ob
sidian study methods are planned for production by the IAOS 
as mstructional aids io institutions. Tnis idea arose from a 
videotape produced by Yosemite National Parle staff during 
an obsidian hydration training session with IAOS member 
Rob Jackson. The video proved quite useful in providing 
fledgling hydration laboratory technicians with a review of 
infonnation presented during the training session. The 
many training sessions now conducted by IAOS institutional 
members have demonstrated that there are many subtJe and 
unarticulated techniques in thin section preparation that can 
be effectively captured on film. 

Possibilities for taping include: (1) hydration slide prepara
tion and measurement procedures: (2) obsidian sourcing 
methods: and (3) obsidian research potential and interpreta
tion of data. Tom Layton has volunteered to coordinate this 
venture. If you have any interest in participating, or have any 
ideas or expertise, please contact Tom at San Jose State 
University (408) 924-5542. 

IAOS Annual Meeting 
The International Association for Obsidian Studies held its 

' annual meeting on March 6, 199 l, at the Radisson Hotel in 
Sacramento, California, during the Society for California 
Archaeology Annual Meeting. Over two dozen members 
and interested persons attended. Topics of discussion in-

l 

eluded: l) Reports on activities to the members; 2) New 
Business; 3) Future Activity Plans; and 4) Miscellaneous 
issues. A report of the proceedings begins on page 11. 

New Officers 
Brief "obsidian autobiographies" are presented below to 
introduce our readers to the new 1991-1992 IAOS President 
and President-Elect. 

President, Thomas M. Origer: 

My history in archaeology began in the late 1960s when I'd 
occasionally find suspicious "black glassy rocks" on my 
parents property which my mother identified as artifacts. To 
satisfy my curiosity, I attended my first archaeology course 
at the Santa Rosa Junior College ·(SRJC). Later. as my 
interest began to develop, I dropped out of the Natural 
Resources Program at Humboldt State University and en
rolled in anthropology courses at Sonoma State University 
(SSU). It was my mentor. Dave Fredrickson. that got me 
hook and cultivated my interest in obsidian. 

After receiving my B.A. from SSU in 1974, I began full- time 
work at the Cultural Resources Facility at SSU, and became 
more involved in research regarding hydration analysis and 
visual characterization of obsidian. Together, Rob Jackson 
and I helped put together the hydration laboratory at SSU. 
and made it a viable research and contract facility. 

I went on to do my graduate work at San Francisco State 
University. which I completed in 1982. My thesis concerned 
hydration on temporally sensitive projectile points and ob
sidian debitage associated with radiocarbon dates. all mate
rials from an area just north of San Francisco. 

In 1983. I became a member of the Society for Professional 
Archaeologists, certified in Field Research and in 
Archeometric and Natural Science Research. As a profes
sional. I have directed the Obsidian Hydration Laboratory at 
SSU since 1978. Coming full circle, I have taught courses 
in field archaeology and analysis/report writing at the SRJC 
for 12 years. Additionally, I have run my own CRM firm 
since 1983. 

Among all the other things I am involved in, I am now the 
current president of the IAOS. The lAOS has brought to
gether many obsidian researchers. and l share Craig Skin-



ner's thoughts that the IAOS has the potential to bring even 
more of us together. By communicating our ideas. obsidian 
research will continue to provide much infonnation to ar
chaeologists and be a window into the past. 

President Elect, Craig E. Skinner: 

I initially got interested in obsidian research over 10 years 
ago when l was fishing around for a Master's research topic 
at the University of Oregon. It began with an obsidian 
hydration dating project in central Oregon, but was rapidly 
redirected into the identification and characterization of Ore
gon obsidian sources and artifacts. Since that time, the study 
of obsidian characterization methods (both geochemical and 
otherwise) and interpretative techniques (what to do with the 
data once you've got it) and the identification and cataloging 
of geologic obsidian sources have developed into my major 
research themes and minor obsessions. I find myself aiming 
my family vacations to areas where I might drop by a new 
obsidian source or two- there are over 140 up here with no 
immediate end in sight! I've also lately expanded into the 
geochemical characterization of volcanic tephra (chemically 
very similar to obsidian). After having worked in relative 
isolation in Oregon for some time, I'm delighted to find that 
there are enough other people with the same interests out 
there to provide the energy to put together a coherent organi
zation. These days, I'm working part-time on a Ph.D. at the 
University of Oregon and part-time as a geoarchaeological 
contractor/consultant. On a more personal level. I'm mar
ried. have a 12 year-old pre-teenage son. and spend my spare 
time back.1>acking, riding my mountain bike, searching for 
the perfect Great Basin hot spring, mastering my microcom
puter. and of course, looking for the ever-elusive new obsid
ian source. 

So, what directions am l interested in seeing the IAOS take 
in the future? I would like to see an increased emphasis on 
obsidian characterization methods as an IAOS agenda 
(l~ough not at the expense of obsidian hydration dating) -
these two major areas of obsidian research complement each 
other very nicely. I would like to see the energetic continu
ation of the current beginning at interlaboratory stand
ardization procedures for both hydration and 
characterization laboratories - the more we can reliably use 
each other's data. the better. I also see the IAOS as a place 
for the gathering and redistribution of infonnation that many 
of us may already have. Along these lines, Kim Tremaine 
and I have put together the obsidian bibliography and have 
plans for a more elaborate version in the future. Other future 
possibilities might include electronic obsidian source data
bases, obsidian source catalogs, obsidian-related collections 
of articles. on-disk data sharing of hydration and charac
terization infonnation, as microcomputer BBS, and who 
knows what else ... With desktop publishing, microcomput
ers. and modems. this is now all possible in a way that was 
unheard of only a few years ago. 

Perhaps most importantly, though. I see the IAOS as a 
medium that can help us all stay in touch with each other -
for the sharing of infonnation. for advice. for ideas. for 
support. and for an interested ear. We're a widely-scattered 
group and we can do this through the newsletter. through 
meetings. through the mail. through the phone lines. and 
through the global computer networks. The more of us that 
can get on a first-name basis, the better. To this end. I would 
like to continue the search for a larger and broader member
ship - we may as well try to live up to the international in 
the lAOS. 

Grant Awards for Obsidian Research 
• Dr. Barbara Stark of Arizona State University re

ceived $4,649 (12 months) for trace elemental 
source characterization of La Mixtequilla obsidian 
artifacts from Veracruz. Mexico. 

• Drs. Charlotte Beck and George T. Jones received 
$29,875 (24 months) for XRF analysis to chemi
cally characterize obsidian sources, conduct archae
ological source assignments. and perform hydration 
studies as part of research entitled "Western Pluvial 
Lakes Tradition Archaeology in Butte Valley. Ne
vada". Dr. Beck plans to report on the results 
(which she has just recently obtained) in a later 
newsletter. 

ARCHAEOLOGICAL SCIENCE AT 
UNIVERSITY OF CALIFORNIA, 

BERKELEY 
In the Spring semester. 1991, Steve Shackley. (Lowie Mu
seum. UCB) will offer a course entitled Archaeological 
Science (Anth 131). This course will be offered regularly by 
Shackley, and will include guest lecturers in archaeological 
science. This spring guest lectures will include Professor 
R.E. Taylor (UC, Riverside) speaking on advances in AMS 
14C dating, Rob Jackson on obsidian hydration. Robert Yohe 
on advances in protein residue analyses. and others to be 
announced. Shackley will be assisted by Graduate Student 
Instructor Mark Hall. a Materials Scientist who specializes 
in metallurgical analyses. A major portion of the course will 
be devoted to petrology in archaeology focusing on optical 
petrography. geochemistry, and field petrology using instru
mental facilities in the Department of Geology/Geophysics 
and the Lawrence Berkeley Lab. 

Oregon Obsidian Bibliography Notice 
Excerpt from the lntroduction ... 1991 Obsidian in Oregon: 
An Interdisciplinary Bibliography. by Craig Skinner 

With well over 100 discrete sources of obsidian already 
identified in the state of Oregon. this geographic area is very 
likely the most obsidian-rich in the World. If there was ever 
a region with potential for obsidian research. Oregon is it. 
Obsidian research is still. however. in its early stages in this 
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region. Many obsidian sources have yet to be located and 
documented and the limited number of obsidian charac
terization and hydration studies have rarely progressed be
yond simple listings of the data. The literature related to 
obsidian research. particularly contract archaeological re
search reports. is widely scattered and is often buried deep in 
the gray zone of unpublished and limited-circulation reports. 

The bibliography was compiled to help address the problem 
of limited and difficult access to the literature. I initially put 
it together so that I could organize the many scattered refer
ences that I had collected over the years. It's since proven 
very useful and it seemed like a good idea to clean up the 
bibliography and distribute it in wider circles. This initial 
bibliography was meant to be both comprehensive and inter
disciplinary. It contains references to Oregon obsidian and 
obsidian-like vitrophyre (volcanic glass) that range from 
significant to the trivial. 

If you would like a copy of the 53-page bibliography, I'll be 
happy send it to you for the cost of reproduction and postage 
($5.00). I've also been developing an IBM PC electronic 
database version of the Oregon bibliography. a prototype of 
a more extensive system that I'm assembling with Kim 
Tremaine for the IAOS. This bibliography will eventually 
include short abstracts and keywords and should prove to be 
a handy obsidian research tool when completed. A partially
completed early development version (titles, keywords. and 
some abstracts) of the Oregon Obsidian Database is available 
which I'll include with a paper copy if you are interested. 
The database comes archived on a 51/4'' 360K disk and 
includes a shareware database management system. If you 
need a 311.?" 720K disk version. let me know. I'll announce 
the completion of the database in a future newsletter. 

Craig£. Skinner 
1414NW Polk 

Corvallis. OR 97330 · 
(503 )753-2420 

E-Mail and Obsidian Research 
Craig E. Skinner 

As microcomputers and modems have proliferated in the last 
few years, so have computer-accessible communications 
networks. These commercial (CompuServe, for example) 
and university-accessible networks (Internet, BITNE1) are 
now largely interconnected, making possible the use of elec
tronic mail (e-mail) and file transfer services among users 
throughout the United States, Canada. Europe. Japan. Aus
tralia, New Zealand, and scattered other countries. Consid
ering the near worldwide coverage of these networks. I'm 
still a bit surprised at how few archaeologists are taking 
advantage of their existence. From my home office (where 
I'm writing this), I can load up my tele-communications 
software. hook up to the Internet system at Oregon State 
University, and rip off a quick note to friends and colleagues 
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practically anywhere on the planet. Or. for example, I can 
tap into the online catalog at UC Berkeley. (or many other 
universities). and look around for useful liter\11ure references. 

I 

Needless to say, this strikes me as a potential resource that 
our widely scattered community of obsidian researchers 
could use to their considerable advantage. For those of you 
associated with universities (or, in some instances. those just 
living near a university), this e-mail opportunity may be 
available to you at little cost beyond the price of a modem 
(about $100). And not only is this a powerful professional 
tool. it's also entertaining. The same hardware and software 
that allows you to plug into the networks can also be used to 
call in to any of the literally thousands of electronic bulletin 
board systems (BBS's) that are locally available throughout 
the United States and Canada. 

A Call for E-Mail Addresses 
At this point. we have no idea who among us (TAOS current 
and potential members) are using the networks. lf you are 
currently hooked up to Internet. Bitnel. CompuServe. MCI 
Mail, or other systems and would like your e-mail address 
included when we print an IAOS membership list in the near 
future, please drop me a note on the Internet at skinncr@ja
cobs.cs.orst.edu or on CompuServe at 76326.1676. 

For those of you not presently connected to these various 
systems but wish they were, don't despair - I'm busy at work 
on an e-mail article for a future issue of the TAOS Newsletter. 
Stay tuned. 

REPORTS AND PUBLICATIONS 
The volume of so-called "gray literature" in archaeology is 
staggering. making it difficult for researchers who are not 
"plugged-in" to contract or research archaeology of a certain 
region to hear of and gain access to reports. In addition, the 
proliferation and number of journals. and the interdiscipli
nary nature of obsidian and glass studies make it difficult 
to keep abreast of all relevant, current literature. The IAOS 
Newsletter will alert readers to some of this information by 
reproducing abstracts and summarizing literature that may 
be of particular interest to IAOS members. 

Yegingil, Z. 
1990 Obsidian Analysis of the Prehistoric Site Cayonu. 

In, Archaeometry 1990, edited by E. Pemicka and G. 
Wagner, Birkhauser: Boston. 

ABSTRACT 
This study presents the first results and preliminary conclu
sions of a continuing project combining an analytical (Neu
tron Activation Analysis) and archaeological (Fission Track 
Dating) study of some obsidian artefacts from the oldest 
known village farming community site of Cayonu in South
east Turkey. 



The separates obtained from selected obsidian artefacts were 
dated and studied by fission tracks. Two types of ages have 
been recognized: one type referred to as geological ages. the 
second type as the archaeological ages. Track length distri
butions suggest that fission tracks in these materials. were 
subject to the lower threshold of temperature-length of time 
heating and as a result have a tendency to give a younger age. 
For the purpose of obtaining a corrected age the two correc
tion methods have been used. one the density method 
(Storzer and Wagner, 1969), the other the plateau age method 
(Storzer. 1973). 

For the further studies the same samples, and the geological 
obsidian separates from the volcanic sources in East Turkey, 
will be analyzed by INAA and will be tested for any corre
lation between their trace element characteristics. 

Capannesi, G., A.F. Sedda, and A.M. Palmieri 
1990 Classification of Near East Obsidians Using IN AA. 

In. Archaeomerry 1990. edited by E. Pcmicka and G. 
Wagner. Birkhauser: Boston. 

ABSTRACT 
Obsidian was a widespread material in the Near East from 
7500 up to 3500 B.C .• and obsidian artifacts have been 
discovered in almost all the Anatolian and Mesopotamian 
archaeological finds. even far-away from production sites. 
This fact testifies to the importance of this material and the 
presence of extended commercial trades. The known obsid
ian outcrops in the Near East belong to two main geographic 
areas the Kayseri and Nigde districts, in Central Anatolia. 
and the region of the lake of Van and districts of Kars and 
Erevan, in Eastern Anatolia. No further open-site mines 
have up to now been found out in the course of a great number 
of geological explorations performed by the oil-companies. 

In the last years many researchers have focused their atten
tion on the analytical characterization of obsidians, in the 
attempt of locating the geological origin of archaeological 
artifacts. One of the most powerful methods in studies of this 
1ype is Instrumental Neutron Activation Analysis (TNAA), 
due to its almost unique combination of high multielemental 
sensitivity and of high accuracy, even with a few milligram 
samples. 

In the present work some obsidian rock samples coming from 
the sites of Nemrut Dag, Bingol. Suphan Dag, Ziyaret and 
Erevan were analyzed by INAA. for a total of 23 elements 
per sample. In the same way some obsidian finds from the 
archaeological excavations of Gijiar. Anganeh and Balu l 
(4000-500 b.C) were also analyzed. The obtained analytical 
data were used as input for Cluster Analysis, Principal Com
ponents Analysis and Canonical Discrimination Analysis. A 
successful classification of the sites was achieved, and an 
assignment of archaeological samples to the regions was also 
attempted and discussed. 
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Francaviglia, V.M. . 
1990 Obsidian Trade Across the Red Sea in Neolithic 
Times? In, Archaeomerb, 1990. edited by E. Pemicka 
and Gunther Wagner. B~khauser: Boston. 

ABSTRACT 

That some trade in obsidian across the Red Sea occurred even 
in neolithic times is fully maintainable. Obsidian tools from 
various Neolithic and Bronze Age settlements in the Yemeni 
Highlands, along the coastal plain of Northern Yemen and 
Southern Saudi Arabia and, finally, from Farasan Islands 
have been collected and analysed by XRF. All of them are 
of peralkaline affinity. Geological samples from several 
flows of the Northern Yemen obsidian-producing volcanoes 
(Jabal lsbil and Jabal al-Lisi) have also been collected and 
analysed for comparison. With only a few exceptions. most 
of the archaeological obsidians analysed do not originate 
from the above-mentioned Yemeni volcanic fields (as ex
pected. given the very short distance between supposed 
sources and sites). Moreover. all the archaeological tools 
taken into consideration cluster - whatever plot we use - into 
a homogeneous group. It seems indeed reasonable 10 main
tain that they originate from a single source which. due 10 the 
abundance of obsidian-producing volcanic edifices along the 
opposite coast of the Red Sea, may be traced to Eritrea or 
Djibouti. 

Al Isa, K., J.N. Barrandon, B. Gratuze, and M.C. Cauvin 
1990 Non Destructive Analysis of Obsidian Artifacts Us

ing Nuclear Techniques. In, Archaeomerry l 990, edited 
by E. Pernicka and G. Wagner. Birkhauser: Boston. 

ABSTRACT 
The detennination of the geographical sources of obsidian 
used in ancient times in the production of artifacts have 
always interested the archeologists in order to detennine 
ancient trade patterns. 

If the analysis of a geological sample does not pose any 
problem. the analysis of ancient artifacts is more difficult 
because these objects cannot be always sampled. This is the 
reason why we developed a new analytical method, based on 
the work we have already done on glass objects. In order to 
perform bulk non destructive analysis of obsidian artifacts 
we used fast neutron activation analysis. The neutron flux is 
produced with a cyclotron. 

In an archeological respects. obsidian being a natural glass. 
its manufacture is not subjected to ancient technological 
problems. Then the determination of major elements is of 
less importance than for synthetic glass, and often the deter
mination of trace elements is sufficient to relate artifacts to 
their sources. So instead of two irradiations. a single irradia
tion followed by two direct gamma spectrometry measure
ments is carried out. The thirteen following elements are 
then detennined as a function of sodium concentration: Ca. 
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Ti, Fe, As. Rb, Y, 'h, Nb, Sb, Cs, Ba, Ce, and U. Sodium is 
then detennined together with Li, F, and Al by particle 
induced gamma rays emission (PIGME) using a 3 MeV 
protons beam from a Van de Graaff. 

The method was applied lo the study of Near Eastern obsid
ian artifacts found on archeological sites (Turkey and Syria) 
dated from 7500 to 3000 BP. The obtained results allow to 
establish ancient trade patterns in this region. 

Webster, D. and A. Freter 
1990 Settlement History and the Classic Collapse at Co

pan: A Redefined Chronological Perspective. l.Atin 
American Antiquity 1(1):66-85. 

ABSTRACT 
Surveys, test pitting, and large-scale excavation carried out 
since 1975 around the Oassic Maya center of Copan, in 
western Honduras, have yielded a wealth of settlement data. 
A total of 2,048 obsidian-hydration dates have redefined the 
Late Classic Coner ceramic phase, showing it to extend well 
into the Early Postclassic. Sites with Coner ceramics exhibit 
much more intraphase chronological variation than ex
pected. The Classic "collapse" at Copan was much more 
protracted than thought previously. There is an abrupt royal 
collapse at about A.D. 800, but subroyal elite activity con
tinues for another 200 years, and population declines gradu
ally over a period of four centuries. 

Ammerman, AJ., A. Cesana, C. Polglase, and M. Terrani 
1990 Neutron Activation Analysis of Obsidian from Two 

Neolithic Sites in Italy. Journal of Archaeological Sci
ence 17:209-220. 

ABSTRACT 

The report presents the results of the characterization of 
obsidian from two Neolithic sites in Italy. Gaione on the Po 
Plain and Bevilacqua in Calabria. The comparison of neu
tron activation analyses made at laboratories in Milan and 
Bradford shows good agreement between the two. Neutron 
activation analysis is confirmed to be a reliable method for 
the sourcing of obsidian in Italy. A total of 17 pieces of 
obsidian from Gaione is examined; this makes it the Neo
lithic sites with the largest number of samples analysed to 
date in northern Italy. Three different sources of obsidian are 
observed at the site: Lipari. Palmarola and Sardinia. In 
addition, the material from Gaione displays an association 
between lithic technology and the source of the obsidian. 
Specifically, obsidian from the island of Lipari is represented 
at Gaione principally in the form of blades. The six pieces 
analysed from Bevilacqua all come from Lipari. The report 
closes with a brief discussion of some of the implications of 

·· the results for the study of exchange systems in the Neolithic 
period. 
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Mazer, JJ., C.M. Stevenson, W.L. Ebert, and J.K. Bates 
1991 The Experimental Hydration of Obsidian as a Func

tion of Relative Humidity and Temperature. American 
Antiquity 56(3):504-513. 

ABSTRACT 

The experimental hydration of obsidian for up to 30 days is 
described at relative humidities (RH) of 60. 90, 95, and 100 
percent and at temperatures of 150. 160, and 175 C. Under 
isothermal conditions, the rate of hydration increased by as 
much as 25 percent between 60 and 100 percent RH. The 
RH dependence is nonlinear, with the majority of the rate 
increase occurring between 90 and 100 percent RH. The 
effect of RH can be related to the driving force for molecular 
water diffusion in obsidians as described by the chemical 
potential difference between water sorbed onto the obsidian 
surface and intrinsic water in the obsidian. The differences 
in hydration rates caused by RH differences in experiments 
approximate the error commonly described for obsidian-hy
dration dating. These results suggest that obsidian-hydration 
dating requires a knowledge of the site temperature and 
relative humidity in order to accurately generate age esti
mates. 

Rauch, F., J.E. Ericson, W. Wagner, Ch. Grimm-Leims
ner, R.P. Livi, Chengru Shi, and T.A. Tombrello 
1991 Hydration of Tektite Glass. One of the Brown Bag 

Preprint Series in Basic and Applied Science (Submit
ted to the Journal of Non-Crystalline Solids). 

ABSTRACT 

Tektite glass is very resistant against attack of water or 
humidity. as is manifested in the survival of tektites in nature 
for millions of years. Hydrothermal experiments, aimed at 
clarifying this property, reveal that tektite glass develops a 
hydration rind as do other silicate glasses of similar compo
sition, although at a much lower rate. These hydration data, 
describable as a diffusion process. are encouraging with 
respect to the study of the hydration status of ancient tektite 
surfaces and for developing a dating technique. 

Burton, Jeffrey F. 
1990 Obsidian Hydration and Archaeological Reality in 

the Western Great Basin. Masters Report. Department 
of Anthropology, University of Arizona. pp. 35. 

ABSTRACT 

The Casa Diablo obsidian source is a group of resurgent 
domes in eastern central California. Obsidian from the Casa 
Diablo source is found in prehistoric sites throughout central 
California and the western Great Basin, and has been inter
preted as an integral part of an extensive trans-Sierran ex
change network. Changes in production through time would 
have had profound implications for prehistoric demography 
and, by extension. socio-political organization. 



As for other quests to reconstruct human prehistory, precise 
chronological information is necessary to discover changes 
in obsidian production through time. Unfortunately, chro
nometric data continue to be inappropriately applied toques
tions of prehistoric behavior and demography. The validity 
of various behavioral and demographic reconstructions is 
examined from the standpoint of both the accuracy and 
resolution of obsidian hydration analysis. Although many 
critical environmen~ and chemical factors in hydration 
have been identified, the combined effects of sampling and 
other formation processes have been underestimated and 
obscured. 

The purpose of this paper is threefold: 12) to examine cur
rently proposed Casa Diablo obsidian hydration rate formu
las, 2) to examine the application of obsidian hydration data 
in the construction of models of prehistoric culture change, 
and 3) finally, to propose an alternative model of prehistoric 
cultural change based on strong case inferences. 

Jackson, Thomas L., and Michael W. Love 
1991 Blade Running: Middle Preclassic Obsidian Ex -

change and the Introduction of Prismatic Blades at La 
Blanca, Guatemala. Ancient Mesoamerica 2:47-59. 

ABSTRACT 

Obsidian prismatic blades first appeared in the Pacific coast 
of Guatemala at the beginning of the Middle Preclassic, ca. 
900 B.C., at the site of La Blanca. Blades were ·imported in 
finished form and supplemented an existing technology 
based on hard-hammer percussion. This indicates that by the 
Middle Preclassic obsidian was being traded in at least two 
forms: raw material and finished products. The beginnings 
of blade use coincide with a number of important social and 
political changes on the Pacific coast Most important of 
these are the emergence of La Blanca as a regional center and 
the formation of a settlement hierarchy that includes over 50 
sites. X-ray fluorescence reveals that the material used to 
make the blades comes from three geological sources: El 
Chayal, Ixtepeque, and San Martin Jilotepeque. An analysis 
of the source frequencies through time reveals that El Chaya! 
obsidian dominates the assemblage throughout the Conchas 
A and B subphases, but is present in Conchas C and D. This 
latter occurrence may signal a shift in trade relationships, but 
the overall pattern suggests that exchange connections estab
lished in the Early Preclassic were continued during the 
Middle Preclassic. 

Bouey, Paul 
1991 Recognizing the Limits of Archaeological Applica

tions of Non-Destructive Energy-Dispersive X-Ray 
Fluorescence Analysis of Obsidians. Materials Re
search Society Symposium Proceedings 185:309-320. 
In, Materials Issues in Art and Archaeology II. ed. by 
P.B Vandiver. J. Druzik. and G.S. Wheeler. 
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ABSTRACT 

The present NDEDS XRF study demonstrates that the dis
crimination of obsidian subsources in the Caso Volcanic 
Field of southeastern California is not adequately estab
lished. Powdered-specimen research (Bacon et al. 1981) 
defined several subsource regions at Coso. using a very small 
sample of rocks. Conclusions from that analysis led to a 
NDEDS XRF study (Hughes 1987). also using a small num
ber of samples, which discriminated four artifact-quality 
outcrops on the basis of rubidium and zirconium concentra
tions. This latter report has become a standard for analysis 
of archaeological materials, however, problems with sample 
size and analytical precision have not been addressed. 

The present study was designed to address precision as it 
pertains to the analysis of archaeological specimens. Sam
ples included 30 large (4 cm) and 30 small ( cm) samples 
from two subsource areas. Using analyte/Compton net peak 
ratios to compensate for size and surface geometry inconsis
tencies, Rb and Zr concentrations in ppm were produced on 
the basis of linear regressions derived from analyte/Compton 
net peak ratios for rock standards. Results indicate that 
specimen size influences the range of element concentrations 
and that a considerable degree of overlap exists for the ranges 
of Rb and Zr for both source areas. 

Archaeological evaluations based on subsource variability 
have proven provocative for chronometric and prehistoric 
trade problems, but compromises associated with inadequate 
sample sizes and the relative imprecision of NDEDS XRF 
dictate a more cautious approach to the use of those data. 

Erlandson, J.; R.E. Hughes; C.E. Skinner; M.L. Moss, 
and J. Boughton 
1991 Trace Element Composition of Obsidian Artifacts 

from the Beaverdam Creek Site (35CR29), Central Ore
gon. Current Archaeological Happenings in Oregon , 
16(2):9-11. 

ABSTRACT 

Twenty samples of obsidian debitage from the Beaverdam 
Creek Site in the Ochoco Mountains of central Oregon were 
geochemically characterized in the hope that megascopic 
obsidian attributes (color, translucency, texture. inclusions) 
could be used to identify sources of artifactual obsidian. The 
primary objective of the visual classification of obsidian was 
foiled, however, when only three of the 20 artifacts could be 
correlated with known sources (Dog Hill and Burns Butte). 
At least five additional "unknown" sources were identified. 
Comparison of the Beaverdam Creek data with those from 
several other sites in the same region, the Wind Creek sites 
(35GRI47, -148, -159, and -162) and Indian Spring Site 
(35HA 1421) indicate that several of the unknown sources are 
shared among the sites. A table of trace element data and a 
ternary diagram comparing the sites mentioned are included. 



.. 

Comments: The large proportion of unidentified obsidian 
sources that are reported in this article are typical of trace 
element characterization studies of artifacts. from this region. 

I 

Several prehistorically-significant obsidian:sources in north
central Oregon remain to be located and characterized. 

Skinner, Craig E. and Carol J. Winkler 
1991 Prehistoric Trans-Cascade Procurement of Obsidian 

in Western Oregon: The Geochemical Evidence. Cur
rent Archaeological Happenings in Oregon. 16(2):3-9. 

ABSTRACT 

Recent obsidian characterization data from western Oregon 
archaeological sites was examined for evidence of trans-Cas
cade obsidian procurement. Analysis of the spatial distribu
tion and frequency of 1,071 characterized artifacts from 
major Western Cascades drainages resulted in the identifica
tion of several trends of central Oregon obsidian use in the 
region west of the Cascade Divide. Artifacts originating 
from numerous eastern Oregon obsidian sources, particular! y 
those in the Newberry Volcano vicinity. Silver Lak~. and 
Spodue Mountain, were identified at many western Oregon 
archaeological sites. While eastern Oregon obsidian is found 
in varying frequencies in all major Western Cascade drain
ages. the proportion of glass from those sources rises dra
matically in the Willamette River Middle Fork drainage and 
other Western Cascades drainages to the south of the Middle 
Fork. This shift from predominantly western Oregon to 
eastern Oregon sources may be attributable to the interplay 
of a variety of different processes including the presence of 
trans-Cascade travel corridors and procurement sysrems. the 
existence of trans-Cascade exchange systems. artifact cura
tion behavior. ethnic or cultural boundaries, and geographic 
variables such as source distance and ease of access. An 
analysis of the relationship of artifact sample size and the 
number of identified obsidian sources (source diversity) 
indicates that source diversity differs considerably from 
drainage to drainage. Examination of a subset of charac
terized artifacts from the Willamette River Middle Fork 
drainage also suggests that the proportion of characterized 
artifacts originating from eastern and western sources may 
vary by artifact category. Several suggestions regarding 
sampling strategies and future directions in western Oregon 
obsidian characterization research are made. 

Comments: This is the first initial synthesis of obsidian 
characterization data that has been appearing with increasing 
frequency in western and central Oregon. The existence of 
much of the data is due directly to Oregon U.S. Forest Service 
policies favorable to obsidian research. Since we finished 
the article, we've added considerably to our artifact database 

• . and are now busy reanalyzing the data. 
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Weisler, Marshall 
1990 A Technological, Petrographic. and Geochemical 

Analysis of the Kapohaku Adze Quarry. Lana 'i. Ha
wai'ian Islands. New Zealand Journal of Archaeology 
12:29-50 . 

ABSTRACT 

The well known Polynesian ethnographer and archaeologist. 
Kenneth Pike Emory. surveyed the island of Lana'i. Ha
wai • ian Islands, in 1921 and conducted on lhe the first 
extensive settlement pattern studies in Polynesia. More than 
65 years after he visited the largest adze quarry on the island 
at Kiapohaku. this important adze production centre was 
relocated. and a surf ace collection of flakes. adze blanks and 
prefonns was made. The assemblage is described and a 
reduction sequence is proposed for the production of adzes 
from flakes. Technological comparisons with other adze 
quarries in Polynesia suggest Polynesian-wide similarities in 
the production of flake adzes. Petrographic descriptions and 
geochemical characterization of quarry rock are presented. 

Bove, Frederick J. 
1991 The Paryjuyu Project: A Test of the Hatch Hypothe

ses. Paper presented at 56th Annual Meeting, Sociely 
for American Archaeology, New Orleans. Louisiana 

ABSTRACT 

Recently Hatch proposed that two separate ceramic tradi
tions evolved on the Guatemala South Coast in the Earth 
Fonnative period with the western or Narango tradition 
gradually replacing the central-eastern Achiguate tradition in 
the Tenninal Fonnative and Classic periods. Data from the 
Paryjuyu zone. an intennediate region between the two are 
presented and several explanations for the perceived change 
are examined using linguistic, ceramic, settlement pattern. 
and obsidian hydration measurements. These will assist in 
testing various interpretative models of social/cultural 
change during lhe Fonnative-Classic transition. 

Braswell, Geoffrey E. 
1991 Obsidian Procurement. Economy and Use: A View 

from the Maya Highlands. Paper presented at 56th An
nual Meeting, Society for American Archaeology. New 
Orleans, Louisiana. 

ABSTRACT 

Two recent archaeological projects. Ri Rusamaj Jilotepeque 
and the Encuesta Arqueologica Kaqchikel have studied ob
sidian procurement. economy and use patterns in the mu
nicipios of Sumpango and Alotenango. Department of 
Sacatepequez and San Martin Jilotepeque. Department of 
Chimaltenango. A comparison of six workshops is pre
sented and general results are discussed in a diachronic 
framework. 



Briggs, Jennifer, and Geoffrey E. Braswell 
1991 Obsidian Outcrops io the Kaqchikel Maya High

lands. Paper presented!at 56th Annual Meeting. Society 
for American Archaeol9gy. New Orleans. Louisiana. 

ABSTRACT 

Although much research has focused on trace element analy
sis sourcing of obsidian artifacts, few studies have investi
gated the sources themselves in detail. Ri Rusamaj 
Jilotepeque has located obsidian outcrops, quarries and 
workshops in both the municipios of San Martin Jilotepeque 
and San Batolome Milpas Altas. These are described physi
cally and some suggestions are made relating outcrops and 
archaeological sites in the surrounding area. 

Clark,Jobn 
1991 Statecraft and State Crafts: A Reconsideration of 

Mesoamerican Obsidian Industries. Paper presented at 
56th Annual Meeting, Society for American Archaeol
ogy. New Orleans. Louisiana. 

ABSTRACT 

Arguments for state-controlled obsidian industries in 
Mesoamerica suffer serious ethnocentric, logical, and meth
odological inadequacies. Despite decades of research, the 
minimal archaeological expectations of state-controlled 
crafts remain elusive. The unresolved inferential basis for 
"state control" presupposes more fundamental questions. 
What is meant by "the state" and "state control"? Why and 
how would a state control craft production? With internally 
differentiated states strategies for economic regulation varies 
depending upon the potential distribution of benefits to rival 
political factions. Given the tributary mode of production 
characteristic of Mesoamerican states, the concept of state 
control, as normally applied. needs to be rethought. 

Cook, Patricia 
1991 Residential Construction on Albion Island, Belize. 

Paper presented at 56th Annual Meeting. Society for 
American Archaeology, New Orleans. Louisiana. 

ABSTRACT 

Recent excavations on Albion Island. Belize, were under
taken to examine the growth and development of a nonelite 
Maya house group. Construction techniques of the ancient 
residences on the island were found to differ from those 
across the river on mainland Belize. At sites such as Nohmul 
and San Estevan, mounds were composed of soil mixed with 
large amounts of cultural debris-- ceramics, chert and obsid
ian tools-- and fauna! remains in successive. usually larger 
platforms. Group 200 on Albion Island was not built in this 
pattern; boulders and cobbles were piled atop bedrock to 
support sing and multiple phase occupations. 
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Freter, AnnCorinne 
1991 Reconstruction of the Late Classic Rural Ceramic 

Production System in the Copan Valley. Honduras. Pa
per presented at 56th Annual Meeting. Society for 
American Archaeology, New Orleans. Louisiana. 

ABSTRACT 

The Copan valley survey and test pitting project ( 1983-
1989), produced evidence of several small scale ceramic 
production sites. The geographic distribution of these sites 
strongly correlates with the location of known pottery clay 
sources, and the sites cluster tempornlly between 800-
lOOOAD based on obsidian hydration. Their limited scale, 
contemporaneity, and geographic distribution suggest that 
utilitarian pottery in the Copan valley was produced on a 
local (probably lineage) level at severnl loci wiLhin the rural 
region. in contrast lo a system of centralized mass produc
tion. 

Healan, Dan M. 
1991 From the Quarry Pit to the Trash Pit: Models of 

Toltec Obsidian Exploitation. Paper presented at 56th 
Annual Meeting, Society for American Archaeology, 
New Orleans, Louisiana 

ABSTRACT 

Recent archaeological data are used to evaluate various 
models of obsidian procurement, processing and distribution 
within the framework of the Early Postclassic Toltec state 
and its capital city of Tula, Hidalgo, Mexico. Data are 
derived from three general sources: 1) analysis of artifacts 
from sites in the Tula region and other regions of Mesoamer
ica: 2) excavation of obsidian quarries and habitation sites in 
the vicinity ofZinapecuaro, Michoacan, the principal source 
of obsidian for early Tula. 

Hughes, Richard E. 
1991 The Sources of Hopewell Obsidian. Paper presented 

at 56th Annual Meeting, Society for American Archae
ology, New Orleans, Louisiana. 

ABSTRACT 

More than two decades have passed since Griffin. Gordus 
and Wright employed neutron activation analysis to demon
strate that the majority of obsidian in middle western Hopew
ell archaeological sites originated at the Obsidian Cliff 
source in Yellowstone National Parle. Wyoming. The pre
sent study employed x-ray fluorescence analysis to evaluate 
this conclusion using a large sample of Hopewell artifacts 
from Ohio and Wisconsin. Results show that in addition to 
Obsidian Oiff glass. sites in both regions contain artifacts 
fashioned from sources outside Yellowstone in eastern 
Idaho. These results are evaluated with particular reference 
to extant reconstructions of Hopewell obsidian procurement 
and conveyance. 
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Iceland, Harry 
1991 Obsidian Trade at the Close of the Classic Period in 

Central Mexico: The Evidence of the INAH Salvage Ar
chaeology Excavations at Azcapotzalco. Mexico. Paper 
presented at 56th Annual Meeting, Society for Ameri
can Archaeology. New Orleans, Louisiana. 

ABSTRACT 
Analysis of obsidian and other lithic artifacts from excava
tions at Azcapotzalco. Mexico contributes to our under
standing of lithic procurement and manufacturing processes. 
other economic activities, and intersite relations. and con
finns the potential contributions of obsidian analysis to site 
dating in central Mexico. The results of NAA conducted at 
the Missouri University Research Reactor support the con
clusions of visual analysis and growing evidence from other 
central Mexican sites that at the end of the Classic Period 
obsidian exchange networks utilizing the Pachuca, Hidalgo 
sources were largely replaced by a widespread dependence 
on the considerably more distant obsidian source at Ucareo, 
Michoacan. 

Love, Michael, and Thomas L. Jackson 
1991 Middle Preclassic Obsidian Exchange in Pacific Gua

temala. ·Paper presented at 56th Annual Meeting, Soci
ety for American Archaeology, New Orleans, Louisiana. 

ABSTRACT 
Prismatic obsidian blades were used first in Pacific Guate
mala during the Middle Preclassic when blades were im
ported in finished fonn. Blades supplemented an already 
existing household-level industry which used a technology 
of simple hardhammer percussion and bipolar flaking. Fin
ished blades and raw material used in household production 
came mostly from the same sources, but at different rates. A 
comparison of source frequency and consumption rates 
shows that Middle Preclassic obsidian exchange was not 
monolithic and tightly controlled, but that different fonns of 
obsidian were exchanged along different paths and possibly 
through different mechanisms. 

Polglase, Christopher 

*Goodwin and Associates 

1991 Community and Household Variation in Obsidian 
Production and Use During the Early Neolithic of 
Southern Italy. Paper presented at 56th Annual Meet
ing, Society for American Archaeology. New Orleans, 
Louisiana. 

ABSTRACT 
The Early Neolithic communities of Calabria (southern Italy} 
are located near Lipari, one of the major sources of obsidian 
in the region. The exchange of Lipari obsidian through 
mainland Italy has been well documented. This paper will 
consider variation in the availability. the production, and the 
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use of obsidian from several Early Neolithic sites. Compari
sons between individual households within these sites also 
will be made. The paper's results will consider: I) the 
significance of geographic proximi1y to exotic resources: 2) 
the potential for social and economic control over these 
resources; and 3) the evidence for local and regional stand
ardization of lithic production. 

Ridings, Rosanna 
1991 Thennal Histories of Obsidian Artifacts from Pot 

Creek Pueblo: Implications for Obsidian Hydration Dat
ing. Paper presented at 56th Annual Meeting, Society 
for American Archaeology, New Orleans. Louisiana. 

ABSTRACT 
As an absolute chronometric technique. obsidian hydration 
has a great deal of potential. In some cases, however, obsid
ian hydration dates have conflicted with other available 
chronological data. Recent research on this problem has 
focused on techniques for estimating the effective hydration 
temperature, or on the methodology of induced hydration 
studies. In this comparative study. several different tech
niques for estimating effective hydration temperature have 
been applied at Pot Creek Pueblo. for which more than 100 
tree-ring dates are available. Preliminary results suggest that 
incorporating infonnation on the long-term thermal histories 
of artifacts may be important 

Tykot, Robert H. 
1991 Archaeological Applications of ICP-Mass Spec

trometry: An Obsidian Case Study. Paper presented at 
56th Annual Meeting, Society for American Archaeol
ogy. New Orleans. Louisiana. 

ABSTRACT 
The development and increasing commercial availability of 
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) 
systems provides archaeologists with an alternative to the 
standard methods of neutron activation. atomic absorption. 
and x-ray fluorescence analysis. Major. minor and trace 
elements may be detennined with a high degree of precision, 
and detection limits below l part per billion. Finally, a laser 
ablation device pennits the analysis of solid samples in a 
virtually nondestructive manner. The provenience of west
ern Mediterranean obsidian artifacts will be examined as 
case study of this new technique. 

TECHNOTES 
This section of the Newsletter is devoted to sharing new 
techniques, innovative ideas. sources of equipment and sup
plies. and discussing new technologies. and providing guid
ance on obsidian studies techniques. Obsidian analysts are 
invited to submit infonnation relating to these topics. 



Guidelines for Submitting Obsidian Source 
and Hydration Samples 

R.J. Jackson 

BioSystems Analysis, Ille. 

Bi0Sys1ems is producing an obsidian studies manual lo assist and provide 
direction 10 archaeologists in developing and implementing obsidian stud
ies. The following is presented as an example of the kind of guidance that 
will be presen1ed in the manual for archaeologists sut:mitting obsidian 
specimens for obsidian source and hydration analysis . 

With few exceptions, obsidian hydration technicians are not 
trained in lithic technology and are not well qualified to 
determine the types of flakes (i.e., sampling strategy) or the 
most appropriate artifact thin section locations for obsidian 
hydration analysis. In addition, source and hydration labo
ratories are seldom included in or informed of the research 
objectives and sampling strategies behind client submittals, 
so that technicians would find it difficuJt to assist in the 
selection of samples or cut locations, even if they were 
trained in lithic technology. As a resuJt, archaeologists who 
wish to consider technological factors that affected the struc
ture of obsidian assemblages must be responsible for provid
ing obsidian labs with appropriate specimens and specific 
instructions. 

Size 

Small specimen size is more of a concern for x-ray fluores
cence spectroscopy than hydration anaJysis. GeneraJly, 
flakes smaller than 8-10 milJimeters in length and width. and 
less than about 3 millimeters in thickness cannot be subject 
to non-destructive XRF. Size limitations for source analysis 
may affect the choice of samples that wouJd, otherwise. be 
selected for hydration analysis. if hydration sample selection 
and interpretation is dependent on source identification. as it 
often is. However. x-ray fluorescence analysis of exclusively 
large flakes may lead one to believe that an entire obsidian 
assemblage contains only the source material represented in 
the large-size debitage. Failure to account for prehistoric 
economic and technological activities that depositied exclu
sively small flakes can lead to incorrect assumptions regard
ing mobility and exchange, and even temporal periods of site 
use. 

The sequence of obsidian analysis is important to consider 
when submitting small samples. If specimens are smaJJer 
than about 15 mm in length and width and obsidian source 
analysis is planned. then source anaJysis should occur prior 
to hydration anaJysis. Hydration cuts on flakes in the 10-15 
mm size range can destroy specimen geometry • making it 
difficult to perform non-destructive XRF. 

It is possible to prepare a thin section from nearly any flake 
size commonly collected in 3 mm (1/8 inch) screen. Even 
pressure flakes as smaJl as four or five millimeters in length 
or width can be prepared. However, flakes smaller than 
about 6 mm in maximum dimension may be destroyed in 
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producing a hydration thin section, making the flake unsuit
able for subsequent source study. 

Hydration Cut Locations 

The locations for a thin sections are genernlJy more impor
tant to consider for formal tools (e.g., projectile points that 
have a greater potential for exhibiting complex use histories) 
than obsidian flakes. Baning specific cut location requests. 
hydration technicians' criteria for thin section cuts include: 
l) areas than will produce near 90 degree edges to avoid 
edge-bevelling; 2) locations characterized by uncomplicated 
flake scar morphology that will produce straight and continu
ous edges (step-fractured or undulating artifact surfaces 
caused by muJtiple pressure flake scars are usuaJly avoided 
because surface topography is uneven); and 3) avoidance of 
heavily weathered. patinated, and sand/wind-blasted sur
faces. These hydration lab criteria may or may not coincide 
with the criteria used or the information desired by the 
archaeologist submitting the specimens. In brief. don't ex
pect the hydration technician to independently select an 
artifact location that will maximize archaeological informa
tion. In most circumstances. location is not an important 
technological problem or consideration for flakes. 

There are severaJ ways to identify, for the hydration labora
tory. the artifact location desired for a thin section. The 
simplest method is to apply a dab of photocopy "white-out" 
on the artifact or flake in the desired cut location. If you want 
the cut to be a specific depth, extend the white-out line to the 
desired depth. The white-out will wash off as soon as water 
or oil from the thin section saw contacts it. DO NOT coat 
the white out with laquer, nail polish or other coating. as the 
white out. may adhere to the thin section and obscure the 
hydration rind. Artifact illustrations also can be used to note 
the desired cut locations. although correlating the illustration 
with the artifact location is time consuming and the techni
cian is more likely to misinterpret the location. 

Finally. informing the source and hydration labs of your 
research goals and sampling strategy may allow the obsidian 
specialists (e.g .. lab technicians) to assist in applying labora
tory procedures that will extract 1he desired research data. 

REPORT OF THE THIRD ANNUAL IAOS 
MEETING 

The third annual meeting of the IAOS was held on March 26, 
1991. at the Radisson Hotel in Sacramento. California. dur
ing the Society for CaJifornia Archaeology Annual Meeting. 
Over two dozen people attended the meeting. The following 
are brief excerpts and highlights of 1he meeting. 

L Report of Activities to the Members 

• Production and distribution of two issues of the 
IAOS Newsletter by Rob Jackson: 

• Two membership drives by Lisa Swillinger, 

., 
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• Development of Draft Swvey Fonns for both hydra
tion and sourcing laboratories by Chris Stevenson 
and Craig Skinner. The swveys. when completed. 
are intended provide comparative infonnation be
tween labs and enable lab profiles for a future news
leller issue. 

• Completion and availability of a comprehensive and 
interdisciplinary obsidian bibliography by Kim Tre
maine and Craig Skinner; 

• Investigation into standard reference particles (poly
mer beads 1, 5, and 10 microns in diameter) for cali
brating microscope micrometers for hydration meas
urement by Rob Jackson; 

• Investigation into a Video Caliper System for meas
uring hydration by various interested parties. 

IL New Busin~ 

0 Report on Membership: 

As of March 1990. there were 21 Regular. and 6 Institutional 
members. As of March 1991.therewere41 Regular.and9 
Institutional members (doubled the membership! ) 

0 Report on Finances: 

In March 1990, the IAOS account contained $285. In March 
1991. the IAOS account contained $834. Lisa $willinger 
reported that we were able to conserve money due to Chico 
State University's willingness to absorb mailing and printing 
costs. 

• A Life-Time Membership category was added for a 
cost of $200 (our first lifetime subscriber is Dr. Tho
mas Layton. San Jose State University); 

• In response to individuals and institutions that may 
not be able to afford membership fees. it was agreed 
that in cases of documented hardship, membership 
fees be reduced or waived. 

• It was agreed that membership renewal procedures 
would be standardized in future. Rather than renew
ing individual members each year upon the month 
of their joining, all renewals will occur on the same 
month in order keep things simple. 

• A motion was made to disassociate with the Society 
for Archaeological Sciences (SAS). The IAOS re
ceived very little benefit from our association with 
the SAS. and IAOS monies could be belier spent on 
a nicer newsletter and the production of occasional 
publications. The motion was passed. 

0 Election of New Officers for 1991-1992 

New officers were elected for 1991-1992. Lisa $willinger 
from CSU. Chico. was elected to serve as Secretary-Treas
urer for another year. Craig Skinner, University of Oregon, 
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was elected President-elect. Thomas Origer, Sonoma State 
University. serves as the 1991-1992 President 

• There was agreement that next year. nominations be 
made in advance, that biographies be provided for 
each ~andidate. and that ballots be mailed out in
stead of holding votes at the annual meeting. 

m. Future Activity Plans: 

• Production of a video(s) on ob.sidian hydration dat
ing, sourcing etc. to sell to institutions as instruction 
and a source of income. Rob Jackson reported mak
ing a videotape of hydration slide preparation for 
Yosemite National Park. Kristina Roper reported 
that BioSystems had made a video for training of 
XRF sourcing. Tom Layton agreed to coordinate 
this project. 

• Updating the bibliography: New references and/or 
manuscripts can be brought to the attention of either 
Craig or Kim to be added to an obsidian bibliog
raphy/database. 

• Mail-outs to universities internationally. posting in
fonnation on our organization. 

• Creation of committees to accomplish specific pro
jects (e.g., membership drive. lab survey, newslet
ter, video). Individuals volunteered to be responsi
ble for newsletter sections: 

Short Reports: Mike Rondeau 
Reviews: Bruce Dahlstrom 

Calendar Events: Dr. Steven Shackley 

• Publish the membership list, with addresses. phone 
numbers. and e-mail addresses etc. so that members 
can network. 

• Producing an "Introductory Reader" on obsidian 
studies for publication. Dr. Thomas Layton has pre
pared one which may serve the purpose. We must 
look into the legalities of reproduction. 

MEETINGS AND EVENTS 
Compiled by Dr. M. Steven Shackley . of the Lowie Museum 
of Amhropology, /03 Kroeber Hall. University of Califor
nia.Berkeley, CA 94720 USA; (5/0) 642-368/ ; FAX 643-
8557. BITNET: SHACKLEY@ UCBCMSA 

September 1991 

Sept. 10-13. Conference on Advances in Instrumentation 
and Techniques for Electron and other Microscopies. Bris
tol. U.K. Meetings Office. Institute of Physics. 47 Belgrave 
Square. London SWlX 8QX. U.K. 

October 1991 

Oct. 7-11. International Conference on Archaeometrical 
Research, Veszprem, Hungary. Mrs. Katalin Siman. Ar-



chaeological Institute, Hungarian Academy of Science, Bu
dapest. Pf. 14. H-1250, Hungary. 

Oct. 21-24. Geological Society of America Annual Meeting, 
San Diego, California, USA. Vanessa George. GSA. Box 
9140. Boulder. CO 80301, USA (303-447-2020). 

November 1991 

Nov. 3-8. Optical Society of America Annual Meeting, San 
Jose. California, USA. Optical Society of America, 2010 
Massachusetts, Ave, NW, Washington. DC 20036, USA. 

Nov. l 1-28. Archaeological Stone - Scientific and Technical 
Studies, London. Dr. AP. Middleton, Research Laboratory. 
British Museum. London WCIB 3DG, U.K. 

Nov. 15-18. 1st International Colloquium on the Role of 
Chemistry in Archaeology. Hyderabad, Indian. The Direc
tor, The Birla Institute of Scientific Research. Asmangadh 
Palace, Malak-pet, Hyderabad - 500 036 (AP). India. 

Nov. 20-24. American Anthropological Association Annual 
Meeting, Chicago. Illinois. USA. American Anthropologi
cal Association, 1703 New Hampshire Ave .. NW .• Washing
ton DC 20009, USA (202-232-8800). 

December 1991 

Dec. 12-13. American Association for the Advancement of 
Science, Washington, DC, USA. AAAS, 1333 H St.. NW. 
Washington, DC 20005, USA (202-326-6400). 

March 1992 

Mar. 23-27. lntemational Symposium on Archaeometry, 
Fowler Museum of Cultural History, University of Califor
nia, Los Angeles. Correspondence: Archaeometry 92. Pieter 
Meyers, LACMA Conservation Center, 5905 Wilshire 
Boulevard. Los Angeles. CA 90026 USA. (213) 857-6161. 
FAX (213) 931-7347. Abstracts due November l, 1991. 

** This important conference is not often held in North 
America. and more rarely in California. Many IAOS mem
bers will be presenting papers on a wide variety of issues. 
We urge members from western North America to attend and 
become acquainted with archaeomelrists from many parts of 
the world. 

April 1992 

Apr. 8-12. Society for American Archaeology 57th Annual 
Meeting, Pittsburgh. PA. USA. Program Committee Chair: 
Gary M. Feinman, Department of Anthropology, University 
of Wisconsin, Madison, WI 53706, USA. 

Apr. 27-May 2. Materials Research Society Spring Meeting 
(Symposium P: Materials Issues in Art and Archaeology rrn. 
San Francisco. California, USA. Materials Research Soci
ety, 9800 McKnight Road. Pittsburgh. PA 15237. USA (412) 
367-3003. 
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December 1992 

Dec. 2-6. American Anthropological Association Annual 
Meeting, San Francisco. California. USA. American An
thropological Association. l 703 New Hampshire Ave .. NW .. 
Washington DC 20009. USA (202-232-8800). 

ABOUT THE IAOS 
The lAOS was established to: 

1) develop standards for analytic procedures and ensure 
inter-laboratory comparability; 

2) develop standards for recording and reporting obsidian 
hydration and sourcing results; 

3) . provide technical support in the fonn of training and 
workshops for those wanting to develop their expertise in the 
field. 

4) provide a central source of infonnation regarding ad
vances in obsidian studies and the analytic capabilities of 
various laboratories and institutions. 

Membership 
The lAOS needs membership to ensure the success of the 
organization. To be included as a member and receive all of 
the benefits thereof. you may apply for membership in one 
of the following categories: 

• Regular Member •••.•.••. $20.00/year 

• lnstitutional Member ...... $50.00/year 

• Life. Time Member ....... $200.00 

Regular members are individuals or institutions who are 
interested in obsidian studies. and wish to support the goals 
of the lAOS. Regular members will receive any general 
mailings; announcements of meetings. conferences, and 
symposia; newsletters: and papers distributed by the IAOS 
during the year. Regular members are entitled to attend and 
vote in Annual Meetings. 

Institutional members are those individuals. facilities. and 
institutions who are active in obsidian studies and wish to 
participate in inter-laboratory comparisons and stand
ardization. If an institution joins. all members of that institu
tion are listed as IAOS members. although they will receive 
only one mailing per institution. Institutional members will 
receive assistance from , or be able to collaborate with. other 
institutional members. Institutional members are automat
ically on the Executive Board. and as such have greater 
influence on the goals and activities of the IAOS. 

*Membership fee may be reduced or waived in cases of 
financial hardship or difficulty in paying in foreign currency. 
Please complete the fonn and return to the Secretary with a 
shon explanation regarding Jack of payment. 



. , 

•• 

.. 

**Because membership fees are very low, the IAOS asks that 
all payment be made in US dollars in international money 
orders or checks payable on a bank with a US branch. If you 
do not do so, much of your dues is spent in currency ex
change . 

If you wish to join us. mail a check or money order to the 
IAOS: 

Ms. Lisa Swillinger, Secretary-Treasurer 

Department of Anthropology 
California State University at Chico 

Chico, California 95929-0400 

Call for Articles and Information 
Submissions for articles. shon reports, or announcements for 
inclusion in the next newsletter should be received by No
vember 15. 199 l. We accept electronic media on IBM 
compatible 3.5" or 5.25" diskettes, in a variety of word 
processing formats including Wordperfect (4.2 or 5.0). 
Wordstar, and Microsoft Word or ASCII text formats. A hard 
copy should accompany diskettes. 

Articles: Send articles to Lisa Swillinger (address above). 

Meeting and Events: If you have any information on upcom
ing conferences or other evenrs. please keep Dr. Steven 
Shackley informed. He can be reached at the Lowie Museum 
of Anthropology .103 Kroeber Hall, University of California. 
Berkeley, CA 94720 USA; (510) 642-3681: FAX643-8557: 
BITNET: SHACKLEY@ UCBCMSA 

Short Reports: If you are interested in briefly reporting on 
research findings (e.g. , one column in length). contact Mr. 
Mike Rondeau (916-920-7458). 

IAOS Officers, 1990-1991 
President: Thomas M. Origer 

President-Elect: Craig E. Skinner 
Secretary-Treasurer: Lisa Swil/inger 

Newsletter Editor/Producer: Robert J. Jackson 
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NEWS AND INFORMATION 
IAOS OBSIDIAN BIBLIOGRAPHY 
VERSION 1.1 
The late:;t version cf the IAOS on-disk obsidian bibliog
raphy has been completed and is ready for distribution. 
There are now more than 2,100 obsidian and natural glass
relared references listed in the bibliography file. For you 
IBM PC users. I have rewritten the user-friendly shell from 
which you can use the bibliography and have made a few 
other detail changes. The nexi version of the bibliography 
will emerge from the computers of KimTremaine and 
myself in another year or so. By and by, we '11 have an IBM 
PC database version of the bibliography available for 
IAOS members - references, keywords, and eventually, 
short abstracts. This should transform what is now essen
tially a long list that is searchable for teXl strings into a 
full-fledged research literature database. I'm having a 
little trouble deciding on which database to use -if anyone 
has any suggestions or preferences, please get in touch 
with me. dB ASE file formats (.DBF) are the most univer
sally supported but do not deal well with lengthytexi fields 
(like abstracts). Whatever database we decide to use. we 
pl.an to distribute a sharev.-are database manager with it so 
tha! users will not have to buy any expensive software. 
We'll announce our progress in a future newsletter. 

Apple Macintosh owners, take note! I also have available 
a text file of the IAOS Bibliography that has been con
verted to MacWrite format. If you would like a copy, 
contact me directly and I'll forward you a copy. My thanks 
to Clement Meighan for taking care of the IBM to Mac 

I 

conversion. As always. if )'OU fi:.1d ~ny ilotable om~ons 
in the bibliography, please let ti!~ .blow. 

OaigE. Skil-a, e, 
1414NWPolk 

Corvallis, Oregovi 97:130 
Home: (503)753°;,.;c-;_,. ) 

Work: (503)485-3585 (IN FOTE;:; Iiesecrch, /nc.) 
I ntemet: skinn cr@jacobs.c.;.:Jrst.edu 

CompuServe: 76326,1•,)76 

UPCOMING IAOS ANNUAL 1': !}:ETING 
The International Association for' ~: ·ifl ian Studies w:iil be 
holding its fourth annual meeting O!.I ;'frfa'f , :\pril 24th at 
the Hilton Hotel, Pasadena, California, during the Society 
for California Archaeology Annual Meeting. The mP.-!t i.ng 
will be held in Pacific Room A at tv.ielve noon. Munchies 
and drink will be provided. 

AGENDA 

• New Officers 

• Treasurer's Report 

• Membership Status 

• Newsletter Status 

• Report of Activities 

• Announcements 

• Open Floor 

UPCOMING INTERNA'.:l10i\'AL SYMPO
SIUM ON ARCHAEOJv ·ITRY 

Los Angeles, California, Marr.I. '.;3 • "J.i, 1992 

PAPERS TO BE PRESENTED: 

M.D. Glascock 

Recent Advances in the 1tn>!.'7i,1a1i."m of New World 
Obsidian 

W.Dreyer 
Sourcing in the Presence of IJ;,,:ert,:zinry,· Th:! Use of 

First Order Predicate Logic anJ ~:u rainryF~ctors in the 
Analysis of Geochemical SourceE.; ":· Obsidian Artifacts. 

I 
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R.D. Giauque, F. Asaro, F. Stross, & T. Hester 

High Precision Non-Destructive X-ray Fluorescence 
Measurements of Obsidian Artifacts for Provenance Deter
mination 

G. Schneider 

Analysis of Eastern Anatolian Obsidian UsingX-Ray 
Fluorescence 

MJ. Blackman 
Obsidian Exchange Pa11erns in the Middle East: A Re

evaluation 

J.M. Elam, M.D. Glascock, and H. Nerr 

Source Identification and Hydration Dating of Obsid
ian Artifacts from the Valley of Oaxaca.Mexico 

J. Peterson, D. Mitchell, and M.S. Shackley 
Obsidian X-Ray Fluorescence Data from Pueblo 

Grande, AZ: Mode/ling Social and Economic Patterns of 
Lithic Procurement 

POSTERS TO BE PRESENTED: 

C.M. Stevenson, JJ. Mazer, E. Knaus, and J.K. Bates 

HomogeneityofWaterContent in Obsidians from the 
Coso Volcanic Field: Implications for Obsidian Hydra
tion Dating 

J.E. Ericson and M.D. Glascock 

Chemical Characterization of Obsidian Flows and 
Don,,,~ 0,/:tL!> c,.,~,., lfclrn";,.. r;';,,/,{ r1,,i,zn f ,,,.,, ra/,:for-

•-w 'J ,:/.._ """"" • · """"• "•'"' .. '"'..._ t ..., • •·• - - -·"' -, - 'J' 

nia 

T .L. Jack.son and J. Hampel 
Size Effects in the Energy-Dispersive X-Ray Fluores

cence ( EDXRF) Analysis of Archaeological Obsidian Arti
facts 

M.S. Shackley and J. Hampel 

Surface Effects in the Energy-Dispersive X-Ray Fluo
rescence ( EDXRF) Analysis of Archaeological Obsidian 

COMMENTARY 

OBSIDIAN AND ''EXCHANGE SYSTEMS" 
by Clement W. Meighan 

In reviewing the extensive bibliographies on obsidian com
piled by Janet Scalise, Kim Tremaine, and Craig Skinner, 
I am impressed at the tremendous amount of publication 
now available dealing with obsidian in various research 
contexts. One reason for this obviously is our recently-ac
quired ability to determine the source of obsidian and 
hence recognize the appearance of obsidian artifacts and 
chipping waste in sites which may be far from the source. 
There appears to me to be a problem in the way these data 
are used, however, and I believe that recognition ofobsid
ian sources has sometimes been used to build bigger con-
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clusions than the evidence justifies. This is not a critique 
of individual papers. but a general observation based on 
reviewing much of the literature in the bibliographies 
mentioned above. 

Recognition of"alien"obsidian is not necessarily discovery 
of an "exchange system" nor even trade in all instances. 
Other evidence has to be brought forward before an "ex
change system" can be postulated, and in most of the 
papers utilizing this somewhat jargonistic term, the "ex
change system" is assumed rather than documented. 

'Exchange" implies that something was being given for the 
obsidian found away from the source. However, there is 
rarely any archaeological evidence for what that some
thing may have been. It is equally likely that people went 
to the obsidian source, collected obsidian, and took it 
home with them--no exchange was involved. It is not un
likely that semi-nomadic people collected and used obsid
ian from more than one source if it was within their 
territorial rounds. Particularly in regions where several 
obsidian sources are fairly close together, this is the most 
economical explanation for the occurrence of diverse ob
sidian in hunter-gatherer sites. 

The use of the term "system" implies an economic sphere 
of some kind, with regular trade and exchange and some 
general rules of economic procedure (trading partners, 
medium of exchange, etc.) . The "system" is even less docu
mented in the hunter-gatherer archaeological reports than 
the "exchange". In many cases. the quantity of obsidian 
recovered in archaeological contexts is too small to sup
port the idea of a ":;ystem", and it is extremely speculative 
to make such an assumption. There are, of course, some 
exceptions, such as the green obsidian from central Mex
ico, which occurs in such large amounts over such a wide 
area that we can assume a factory-like production and a 
true exchange system; this is supported by ethnohistoric 
evidence as well. However, in such an example we are 
looking at the economics of a civilization. not at small 
mobile populations of hunters and gatherers. 

Even for established agricultural societies (such as 
Hopewell and Hohokam), where it is quite clear that 
extensive exchange networks existed , particulnrly for the 
importation of exotic materials, it is not easy to document 
a real exchange system so far as obsidian is concerned. In 
the case of Hopewell, it has been argued that all the known 
Hopewell obsidian could come from one or two expedi
tions; this is not an exchange system but a sporadic contact. 
In the case of Hohokam, what obsidian we know about 
came from northern Arizona, but there is not enough of it 
in Hohokam sites to support anysystematicobsidian trade. 

In California, one of the few indications of a trade system 
involving obsidian is that of obsidian from the Coso 
source(s), which found its way to coastal southern Califor
nia and the offshore islands over a long period of time 
(most prominently between about A.D. 0 and 800). The 
quantity of obsidian is large enough 10 be present in hun
dredsof sites,and the geographic route of travel for traders 



is well known. Caches of obsidian blanks have been found 
in areas between the quarries and the coast, showing 
transport of a least 10-20 pounds of obsidian at a time 
carried in the form oflarge blanks intended for reworking'. 
The quantity in some of these caches seems larger than 
wo~ld be c~llected by an individual making projectile 
points for his own use, and the conclusion that these 
represent export items seems justified. We cannot rule 
out, however, the possibility that individuals from the coast 
went to the obsidian quarries and carried back whatever 
obsidian they could. There may well have been a trade 
!>)'Stem , but intra-tribal rather than inter-tribal. Since 
there is a continuity of Shoshonean speakers between 
Coso and the Los Angeles area , it is not necessary to 
propose "foreign trade" to exp lain the appearance of Coso 
obsidian in coastal sites in the Los Angeles basin. 

However, in this case we do have some indication of what 
was trading the other way, principally shell beads and 
m~ine shells, extensively documented in numerous publi
cat10ns and the forthcoming PhD dissertation of Janet 
Scalise. 

The fact that some sort of ex.change !>)'Stem can be docu
mented for Coso obsidian does not mean that the same 
applies to all the other western locations where "foreign" 
obsidian is found. Before postulating an ex.change !>)'Stem, 
we need to ask the following questions: 

1. Did obsidian change hands (or did individuals just go 
and get it)? 

2. Is the quantity of obsidian sufficiently large to argue for 
trade as opposed to sporadic visits? 

3. Is the duration of the trade long enough to support the 
conclusion that systematic contact was maintained with 
suppliers of obsidian? Can the observed obsidian be ex
plained as a one-shot deal, or does it span generations and 
centuries? 

The situation is complicated because obsidian could be 
either a commodity (basic material for manufacture of 
stone tools) or in some cases an exotic rare substance 
which had a symoolic value in religion , wealth emphasis, 
or ritual activity. Very different kinds of social contact are 
involved--in the first instance there is a commerce with 
established buyers and sellers (with perhaps middlemen 
along the way) . In the second case, there maybe a complex 
web ofrelationships in which the ultimate owner of prized 
obsidian items had no connection with, or knowledge of, 
the obsidian source. The obsidian item may be ascribed 
to a mythical or even divine source. It may have a care fully 
preserved history as an heirloom used for generations, as 
in Northwestern California among such groups as the 
Yurek. Obviously the obsidian had to come from a par
ticular source and find its way to the ultimate owner, but 
this is not "commerce" in the same way that a sack of 
obsidian blanks used for manufacture of arrowheads may 
be traded . 
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These cautions reinforce the need for more detailed evi
dence, and_ justify t_h~ extensive research now being con
ducted with obsidian sources and putative trade 
relationships. Archaeologists are generally forced to use 
meager facts to support broad conclusions, but in the case 
of obsidian studies we have one of the best topics for 
"proving" our points about contact and trade, and we 
should hold off on large regional conclusions until we have 
the facts firmly in hand. 

SHORT REPORTS 
Compiled by Michael F. Rondeau of CAL TRANS Office 
of Environmental Analysis, 650 Howe Avenue, Suite 400, 
Sacramento, California 92825 USA; (916) 920-7458; FAX 
(916) 920-7149. · 

_The nu1;11f?er of 3-1:ch~eological projects involving special
ized obs1d1an studies 1s constantly increasing. New reports 
are fi~alized , fres~ studies ar_e begun, and older findings 
re°!ain obscured in th~ gray literature of CRM reporting. 
ThtS short reports sec lion seeks to provide a brief sampler 
ofre~ent reports, research in progress, and reports on past 
studies that have been extent for sometime. For contribu
tions to Short Reports involving current or past studies as 
well as those still in progress, contact Mike Rondeau. 

OBSIDIAN SAMPLING CONSIDERA
TIONS AT CA-SON-120 
Archaeological Data Recovery at CA-Son-120. Sonoma 
Co~nty, ~alifornia by Terry Jones and John Hayes ( 1989), 
California Department of Transportation, San Francisco. 
0 fin terest in this report are the considerations for select
ing a_n obsidian sample to undergo sourcing and hydration 
~tud1es. The concern for a careful sampling strategy was 
influenced by the recognition that (as with any study) there 
would be a limited number submitted for analysis. The 
intent was to find ways to maximize the research potential 
of the data produced in terms of the number of research 
questions that could be addressed. 

One decision was the rejection of cutting of specimens of 
two late period projectile point types since there timing is 
known. Another concern was how to select samples of 
different obsidian sources to avoid bias in the hydration 
results. This effort involved visually sourcing the obsidian 
which found that 70 percent of the specimens were Napa 
Valley. Thus 70percent of the pieces submitted for hydra
tion analysis were from this source. Borax Lake, Annadel 
:rinity, ~nd Mt. Konocti were also present. A strong 
increase m the frequency of use for Annadel glass relative 
to Napa Valley was noted for the late period. Occupation 
at CA-SON-120 may have begun as early as 6000 B.C. and 
ended around A.D. 1700. Chemical sourcing was con
ducted by Richard Hughes and hydration by Torn Origer. 



NORTHERN MOST OCCURRENCE OF 
COSO OBSIDIAN IN CALIFORNIA? 
Archeological Investigations at CA-PLU-115. Boathouse 
Point on Bucks Lake, Plumas County, California by Peak 
& Associates, Sacramento (1983). Bucks Lake at the 
northern end of the Sierra Nevada mountains is more than 
300 air miles from the Coso obsidian source. Even so, a 
small, serrated projectile point was chemically sourced as 
Coso. Due to the great distance from the source area, it 
was recommended that this finding be viewed with cau
tion. A wide range of other obsidian types were noted 
including Vaya, Grasshopper Flat, Medicine Lake, Borax 
Lake, Bodie Hills, Mono, Glass Mountain, Tuscan, and 
Warner. It was suggested, based on the hydration band 
widths that Vaya obsidian tended to hydrate faster than 
either Borax Lake or Tuscan obsidian. Site occupation 
was placed from around 4CXXl B.P. to the historic period. 
The sourcing analysis was conducted by Paul Bouey and 
the hydration by Rob Jackson. 

OLD HYDRATION FROM CA-LAK-754 
Matocq Archaeological Project, An Archaeological In
vestigation on the Borax Lake Obsidian Flow, Clearlake, 
Lake County. California by John W. Dougherty and Su
zanne B. Stewart. Archaeological Services, lnc., Kelsey
ville ( 1991 ). This report covers the archaeological study 
of a highly disturbed locality in the Clearlake Park area on 
the shore of Clear Lake. The work was based on an 
established archaeological programmatic treatment plan 
for the Borax Lake obsidian tlow locality. Five bifaces, two 
unifaces and 16 debitage specimens were submitted for 
study. Four of the formed artifacts provided band widths 
ranging from 8.6 through I 1.6 microns. The debitage had 
a range from 4.9 through 10.7 microns. More than half of 
all specimens range between 9.1 and 11.6 microns. One 
specimen exhibited three different band widths averaging 
7.3, 9.1 , and IS.I. The latter is thought to represent a 
non-cultural break. All specimens were assigned to the 
Borax Lake source. Hydration analysis and visual sour
cing were conducted by Tom Origer. 

STUDY IN PROGRESS: LATE PREHIS
TORIC USE OF ELKO POINTS? 
Fragmentary point specimens meeting both traditional 
(morphological) and metric (Thomas 1981) criteria as 
Elko notched points were recovered from CA-ALP-152 in 
Alpine County.California. This assignment includes 14 
relatively whole specimens and nine expanding base frag
ments. The hydration bands ranged from 1.0 to 3.8 mi
crons. Recutting of four specimens in an attempt to find 
thicker bands to support technological evidence of exten
sive point rejuvenation appears to have had some success 
in three cases with mean band differences of 1.0/1.7, 
1.3/1.6, and 1.3/1.7 microns. Other point types recovered 
from CA-Alp-152 include Desert Side-notched, Cotton
wood Triangular. Elko Eared, a Stemmed Leaf, and a 
Concave Base specimen. Two periods of occupation are 
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suggested with one between 3300-1250 B.P. and the other 
during the Late Prehistoric (Peak and Neuenschwander 
1991 ). Only Bodie Hills obsidian was identified. Details 
of this study are to be presented by Mike Rondeau in the 
Central Sierra symposium chaired by Lisa Han son during 
the Annual Society for Californja Archaeology Meetings 
in Pasadena, April 1992. Use of Elko Corner-notched 
points as a time marker in this region will be evaluated. 
Visual sourcing was conducted by Mike Rondeau and 
chemical source characterization by Richard Hughes. 
Rob Jackson performed the hydration analysis. 

STUDYINPROGRESS: ALEXANDERVAL
LEY, CA-SON-1810 AND CA-SON-1811 
The Cultural Resources Facility, Department of Anthro
pology, Sonoma State University is currently working on 
collections from Alexander Valley, Sonoma County, Cali
fornia in conjunction with Glenn Gmoser , San Francisco 
District, Caltrans. The two sites exhibit significantly dif
ferent lithic profiles. CA-SON-1810 has a majority of its 
debitage and flaked stone tools of chert with only about 40 
percent of obsidian. This site has mainly Napa Valley 
glass , more Mt. Konocti obsidian than the other site and 
possibly Franz Valley. Approximately ninety percent of 
the flaked stone from CA-SON-1811 is obsidian. Napa 
Valley is again the dominant glass with a significant show
ing of Franz Valley obsidian. 

Studies thus far suggest that the mean hydration band 
width is approximately4.l microns at CA-SON-1810 and 
3.3 •nicrons at CA-SON-1811. CA-SON-1811 appears to 
represent the most intensive prehistoric use of Franz Val
ley obsidian thus far recognized (Sunshine Psota: personal 
communication 1992). Current work is attempting to de
termine if local procurement of Napa Valley glass pebbles 
also occurred in that locality. Various sam piing strategies 
for additional hydration studies are being considered. 
Richard Hughes has accomplished the sourcing analysis. 
Visual sourcing has been undertaken by Tom Origer and 
Sunshine Psota. Origer is also conducting the hydration 
analysis. 
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ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Compiled by Kim Tremaine of BioSystems Analysis. Inc., 
1017 Front Street, Sacramento, California 95814 USA; 
(916) 557-4500; FAX (916) 557-4511. 

The volume of so-called "gray literature" in archaeology is 
staggering, making it difficult for researchers who arc not 
'plugged-in" to contract or research archaeology of acer
tain region to hear of and gain access to reports. In 
addition, the proliferation and number of journals, and 
the interdisciplinary nature of obsidian and glass studies 
make it difficult to keep abreast of all relevant, current 
literature. The lAOS Newsletter will alert readers to some 
of this information by reproducing abstracts and summa
rizing literature that may be of particular interest to IAOS 
members. 

Hughes, R.E., and W.B. Lees 

1991 Provenance Analysis of Obsidian from Two Late 
Prehistoric Archaeological Sites in Kansas. Transac
tions of the Kansas Academy of Science 94(1-2):38-45. 

ABSTRACT 
Six obsidian artifacts from two protohistoric archaeologi
cal sites in Kansas were subjected to non-destructive en
ergy dispersive x-ray fluorescence analysis to determine 
the parent obsidian source used in their manufacture. 
Resulls indicate that all six specimens were derived from 
two obsidian sources located in the Jemez volcanic field of 
northern New Mexico. 

Hughes, R.E. 

1988 Notes on Obsidian from the Fort Hood Area of 
Central Texas. Bulletin of the Texas Archeological 
Society 59:193-199. 

ABSTRACT 
Nondestructive energy dispersive x-ray fluorescence 
analyses were performed on two obsidian artifacts from 
the Fort Hood area of Bell and Coryell counties in Central 
Texas. These studies showed that the obsidian came from 
two different sources in southwestern and north central 
New Mexico. 

L~ncb T.F., and C.M. Stevenson 

1992 Obsidian Hydration Dating and Temperature Con
trols in the Punta Negra Region of Northern Chile. 
QuaternaryResearch 37:117-124. 

ABSTRACT 
Effective hydration temperature (EHT) is essential forthe 
comput3tion of obsidian hydration dates. In the Atacama 
Desert. the scarcity of air-temperature records combines 
with extremes of elevation and local temperature to en
courage. or even require, the use of buried thermal cells 
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to record on-site mean annual temperatures. Composi
tional analysis (sourcing) and hydration rate development 
in the laboratory are also necessary. especially where other 
dating methods are unavailable to confirm the hydration 
rate. Paleoindian or Early Archaic through modem ob
sidian dates support a human settlement pattern history 
derived from archaeologica.Vgeomorphological studies of 
climatological and hydrological change. 

· Shackley, M. Steven 
1991 Tank Mountains Obsidian: A Newly Discovered 

Archaeological Obsidian Source in East-Central 
Yuma County, Ariz.ona. Kiva 57(1):17-25. 

ABSTRACT 
A trace element analysis by energy dispersive x-ray fluo
rescence (EDXRF) is provided for a newly discovered 
archaeological obsidian source in east- central Yuma 
County, Ariz.ona. This Tertiary glass source is unique 
geochemically, but exhibits many of the attributes typical 
of Tertiary glass sources in the Son or an Desert. Thus far. 
Tank Mountains material has been found in Archaic 
through Classic period Hohokarn contexts as far east as 
the Phoenix Valley. although it appears to have not been 
used competitively with the more extensive sources of 
Vulture and Sauceda Mountains. 

St.ark, B.L, L. Heller, M.D. Glascock, J.M. Elam, and H. 
Neff 

1991 Obsidian Artifact Source Analysis for the Mixte
quilla Region. South-Central Veracruz, Mexico. Pa
per presented at the Society for American 
Archaeology meetings in April 1991. New Orleans. 

ABSTRACT 
The results of instrumental neutron activation analysis 
(INAA) of 201 obsidian artifacts derived from a settlement 
pattern project (Proyecto Arqueologico La Mixlequilla 
[PALM] indicate that Zaragoza-Oyameles. Puebla, and 
Pico del Orizaba. Veracruz, were the most common 
sources for obsidian to this Gulf coast region. Zaragoz.a
Oyameles obsidian. possibly under the control of the site 
of Canton a. predominates in the Classic period prismatic 
blade assemblages, with Pico used eXlensively for Preclas
sic flake technology and for Postclassic prismatic cores. 
Discussion focuses on the Classic period and the extent of 
the Zaragoza-Oyameles network. Comparative data sug
gest that the economic hegemonyofTeotihuacan may have 
been more restricted than often claimed or that obsidian 
distribution was of limited direct importance to state ad
ministration. In addition. INAA strongly supports the 
results of visual characterization for analysis for the larger 
PALM data base. 

Bras~II, G.E. and M.D. Glascock 

1992 A New Obsidian Source in the Highlands of Guate
mala. Ancient Mesoamerica 3( 1 ). 



ABSTRACT 

A new obsidian source has recently been discovered in the 
highlands of Guatemala, near the city of Sansare, El Pro
greso. Ten samples have been subjected to neutron acti
vation analysis, and the results are presented. While 
ceramic affinities tie the Sansare area with Formative and 
Classic period Highland Maya sites, linguistic evidence 
suggests that Postclassic inhabitants of this region were 
Xinca speakers. 

Braswell, G.E. 

1992 Obsidian Hydration Dating, the Coner Phase and 
Revisionist Chronology at Copan, Honduras. Ac
cepted for Latin American Antiquity, October 1991. 

ABSTRACT 
Webster and Freter (1990b) have suggested that the ter
minal date for the Late Classic Coner phase at Copan, 
Honduras be extended to A.D. 1100 or 1200 on the basis 
of dates determined from obsidian blades found in Coner 
phase contexts. The technique of obsidian hydration dat
ing contains great potentials for error, from both labora
tory determinations of rate constants and measurements 
of effective hydration temperatures (EH Ts) in the field. 
The rate constants used to determine these dates are of 
questionable validity and need to be independently veri
fied . Significantly, no measurements ofEHTs were taken 
at Copan. An error of but a few Kelvins in estimated EHT 
can lead to dates off by several centuries. In view of the 
likelihood oflarge errors in the Copan dates, the assertion 
that the Coner phase shou!d be exte~ded beyond A.D. 850 
is premature. 

Ridings, R. 

1991 Obsidian Hydration Dating: The Effects of Mean 
Exponential Ground Temperature and Depth of Arti
fact Recovery. Journal of Field Archaeology 18:77-85. 

ABSTRACT 
The results of a study of obsidian hydration dating con
ducted in northern New Mexico demonstrate that for a 
high degree of temporal resolution , both precise depth 
provenience for artifacts and measurement of the mean 
exponential ground temperature at several depths in the 
site may be required. When dates for artifacts recovered 
from one site were calculated using thermal cell tern pera
tures from a site that was 24 m higher in elevation and 
located only l km away, the differences was on the order 
of250-300 years. The difference between dates calculated 
using an effective hydration temperature estimated from 
air temperature data and the known dates for the sites was 
as large as 100 years in some cases. 

This study shows that the effect of using a precise depth of 
recovery in date calculations appears to decrease with 
depth and to be strongest in the first meter below the 
present ground surface. Effective hydration temperatures 
at one site varied by more than 3 degrees Centigrade in the 
first meter. A change of l degree Centigrade in the 
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effective hydration temperature may have a significant 
effect on an obsidian hydration date . 

Hatch, J.W., J.W.Miche)s, C.M. Stevenson, B.E. Scheetz, 
and R.A. Geidel 

1990 Hopewell Obsidian Studies: Behavioral Implica
tions of Recent Sourcing and Dating Research. 
American Antiquity 55(3):461-479. 

ABSTRACT 
Specific questions regarding the antiquity of major mid
western Hopewell culture sites and their role in regional 
exchange systems are addressed in this paper through the 
dating (obsidian hydration) and compositional charac
terization (neutron activation analysis [lNAA] and atomic 
absorption spectroscopy [AAS]) of obsidian artifacts. 
The analysis of 34 specimens from the Seip , Mound City, 
and Hopewell sites, Ohio, and the Naples site, Illinois, 
increases fivefold the number of chronometric dates avail
able from these sites and expands the sample of composi
tionally identified specimens beyond those resulting from 
Griffen et al.'s (1969) pioneering work. The resulting 
hydration dates support earlier estimates of the age of 
these contexts based on 14C or artifact seriation alone. 
The range of dates (78 B.C.-A.D. 347) and the composi
tional variety within the sample favors an expanded view 
of the nature of obsidian trade in the Midwest to include 
additional western sources, a longer episode of importa
tion, and possible changes in the sources used th rough 
time. 

Grcen,R.C. 

1991 A Reappraisal of the Dating for Some Lapila Sites 
in the Reef/Santa Cruz Group of the Southeast Solo
mons. Journal of the Polynesian Society 100(2):197-
207. 

ANNOTATION (110 abstracl) 
In reappraising the dating for some lapita sites in the 
Reef/Santa Cruz Group of the Southeast Solomons, Green 
examines: (1) relative dating based on ceramic, obsidian, 
and chert assemblages; and (2) direct dat ing based on 
radiocarbon , thermoluminescence of pollery sherds, and 
obsidian hydration analyses. A mixed assessment was 
made of dates derived from hydration analysis. He reports 
that auempts to obtain age estimates using this method 
utilized hydration intrinsic rates of hydration (i.e., rates 
developed based on accelerated hydration experiments 
conducted by Ambrose 1976) have not been very success
ful. With the exception of dating at one site , Green found 
obsidian results yielded intrinsic ages that were younger
to-much-younger than the radiocarbon ages. He and Am
brose conclude that '\he whole set of fairly unsatisfactory 
read ings .. .is simply a result of surface weathering reducing 
the hydration thickness" . They note that the effect seems 
common in most coastal sites. 



Bieljng, D.G. 
1992 Perspectives on Behavior Gained from Lithic 

Analysis and Archaeological Investigations near 
Bridgeport Mono County. California. M.A. Thesis, 
Anthropology Department, Sonoma State University, 
California. 

ANNOTATION 
In summarizing the resultsofinvestigationsbythe Anthro
pological Studies Center at Sonoma State University of 
seven prehistoric sites near Bridgeport, Mono County. 
California, Bieling conducted a review of regionally-spe
cific Bodie Hill obsidian use through time. Hydration 
values generated for the Bridgeport locality as a whole. 
evidence considerable variability in frequency during tem
poral periods represented. High frequencies overall ap
pear to characterize the Newberry Period, while lower 
frequencies and smaller ranges mark Haiwee and Marana 
times. Relatively low frequencies characterized by possi
ble "episodic" peaks may mark Little Lake times. 

Occupational variability, a strategy of frequent residential 
mobility. and technological organization are factors Biel
ing posits to account for variability evidenced in Archaic 
Period archaeological assemblages. Social organization 
during this period, although variable, was marked by mo
bility strategies and toolstone technology designed to op
timize energy extraction from the environment. A flexible 
technology characterized by toolkit elements such as bi
faces and projectile points that were easily rejuvenated to 
extend use-life, is posited as an adaptive response to sub
sistence variables. This technology, coupled with frequent 
residential shifts to new environmental patches. is found 
consistent with proposals of optimal foraging theory. 

Onken,J. 

1991 The Effect ofMicroenvironmental Temperature 
Variation on the Hydration of Late Holocene Mono 
Craters Volcanic Ashes From East-Central Califor
nia. M.S. Prepublication Manuscript, Department of 
Geosciences, University of Arizona. 

ABSTRACT 

High-temperature induced hydration experiments on vol
canic glasses have suggested that relatively minor differ
ences in ambient temperature can significantly affect the 
rate of hydration. Many researchers have questioned the 
practice of extrapolating the temperature-rate relation
ships of these experiments to lower natural temperatures. 
but no study has systematically explored the temperature
rate relationship in naturally hydrated glasses. In this 
study, the hydration rates of late Holocene Mono Craters 
volcanic ashes deposited in a wide range ofmicroclimatic 
regimes were found to vary from 4 to 30 m2/1000 years, 
depending on altitude and soil moisture conditions. A 
predic1ive model for effective hydration temperature 
(EHT) was developed using Ambrose diffusion cell dala 
from 17 sites. Mono Craters glass was found to hydrate 
4.5 to 5 times faster at natural temperatures than predicted 
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by induced hydration experiments. Thus, it is not neces
sarily appropriate to extrapolate the results of high-tem
perature experiments to lower, natural temp~ratures. 
Hydration rates should be developed and applied only 
after taking site temperature and soil moisture conditions 
into account. 

TECHNOTES 
This section of the Newsletter is devoted to sharing new 
techniques, innovative ideas, sources of equipment and 
supplies, and discussing new technologies, and providing 
guidance on obsidian studies techniques. Obsidian ana
lysts are invited to submit information relating to these 
topics. 

IAOS Standardization Slide Set for Measur
ing Hydration 
Due to a lack of standards and occasional differences in 
hydration measurements produced by various laborato
ries, it has been difficult to gain and maintain the confi
dence of the archaeological community. Ensuring 
comparability of measurement (quality control), as well as 
standardization of data collection and reporting, should 
help to demonstrate that obsidian hydration can be a 
powerful analytic method. A slide set was developed at 
the inception of the IAOS for the purpose of ensuring that 
practicing technicians are producing obsidian hydration 
measurement results that can be reasonably replicated by 
others. At present, a handful of technicians have partici
pated in this comparative exercise. We encourage new 
readers to take part in this cooperative undertaking. To 
obtain this slide set, please contact Lisa Swillinger (916) 
898-6256. 

MEETINGS AND EVENTS 
Compiled by Dr. M. Steven Shackley, of the Lowie Mu
seum of Anthropology, 103 Kroeber Hall, University of 
California , Berkeley, CA 94720 USA; (510) 642-3681: 
FAX 643-8557. BITNET: SHACKLEY@ UCBCMSA. 
INTERNET: SHACKLEY@cmsa.berkeley.edu 

March 1992 

Mar. 9-13. PITTCO N '92 ( 43rd Pittsburgh Conference & 
Exposition on Analytical Chemistry and Applied Spec
troscopy). New Orleans. LA, USA. W. Richard Howe. 
Exposition Chairman. Pittsburgh Conference, 300 Penn 
Center Blvd., Suite 332. Pittsburgh, PA 15235, USA. 

Mar. 23-27. International Symposium on Archaeometry, 
Fowler Museum of Cultural History U niversityofCalifor
nia, Los Angeles. Correspondence: Archaeomerry 92. 
Pieter Meyers, LACMA Conservation Center. 5905 Wil
shire Boulevard, Los Angeles, CA 90026 USA. (213) 857-
6161, FAX (213) 931-7347. Abstracts due November 1, 
1991. 



April 1992 

Apr. 5-10. 203rd American Chemical Society National 
Meeting. San Francisco, CA, USA. ACS Meetings, 1155 
16th St. N.W., Washington, DC 20036, USA. 

Apr. 8-12. Society for American Archaeology 57th An
nual Meeting, Pittsburgh, PA, USA. Program Committee 
Chair: Gary M. Feinman, Department of Anthropology, 
UniversityofWisconsin,Madison, WI 53706, USA. 

Apr. 24-26. Society for California Archaeology Annual 
Meeting. Pasadena, CA. USA. Dr. Joanne M. Mack, 
Department of Sociology and Anthropology, 425 North 
College Ave., Pomona College, Claremont, CA 91711, 
USA (714) 621-8403. 

Apr. 27-May 2. Materials Research Society Spring Meet
ing (Symposium P: Materials Issues in Art and Archaeol
ogy III), San Francisco, California , USA. Materials 
Research Society, 9800 KcKnight Road , Pittsburgh, PA 
15237, USA (412) 367-3003. 

May 1992 

May 2. California Desert Studies Consortium. Occiden
tal College, Los Angeles. Dr. Gerry Scherba, California 
Desert Studies Consortium, Department of Biology, Cali
fornia State University, Fullerton, CA 92634 USA. (714) 
773-2428. 

May 25-27. Geological Association of Canada/Minera
logica I Association of Ca!'lada , Annual Meeting . 
Wolfville, Nova Scotia, Canada. AubreyGeoscienceCen
tre. Bedford Institute of Oceanography, Box 1006, Dart
mouth. Nova Scotia, B2Y 4A2, Canada (902) 426-6759. 

August 1992 

Aug. 22-27. 206th American Chemical Society National 
Meeting. Chicago, Illinois. USA. ACS Meetings, 1155 
16th St. NW, Washington, DC 20036, USA (202) 872-
4396. 

Aug. 24-Sept. 3. 29th International Geological Sciences 
Congress. Kyoto, Japan . Secretary General. IGC- 92 Of
fice, PO Box 65, Tsukuba, Ibaraki 305, Japan (81-298-54-
3627); fax 81-298-54-3629; telex 365251 IGSJJ). 

Aug.31-Sept 4. XIII International Congress on X-ray Op
tics and Microanalysis. Manchester. Mr. P.B. Kenway, 
Manchester Materials Science Centre, UniversityofMan
chester/UMIST, Grosvenor Street, Manchester Ml 7HS, 
United Kingdom (061-200-3581: fax061-200-3585). 

October 1992 

Oct. 8-10. Great Basin Anthropological Conference. 
Boise, Idaho. L. Daniel Myers, 339 Fairhaven Road , 
Dunkirk, Maryland 20754 USA. (301 ) 257-3264. 
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Oct.26-29. Geological Society of America, Annual Meet
ing. Cincinnati, Ohio, USA. Geological Society of Amer
ica, 3300 Penrose Place, Boulder, CO 80301, USA. (303) 
447-2020. 

December 1992 

Dec. 2-6. American Anthropological Association Annual 
Meeting, San Francisco, California, USA. American An
thropological Association, 1703 New Hampshire Ave., 
NW., Washington DC 20009, USA (202-232-8800). 

1993 

Feb. 11-16. American Association for the Advancement 
of Science, Annual Meeting. Boston, MA, USA. AAAS, 
1333 H St. NW. Washington, DC 20005, USA (202) 326-
6400. 

Oct 25-28. Geological Society of America, Annual Meet
ing. Boston, MA, USA. Geological Society of America, 
3300 Penrose Place, Boulder, CO 80301 USA. (303) 
447-2020. 

ABOUTTHEIAOS 
The IAOS was established to: 

1) develop standards for analytic procedures and ensure 
inter-laboratory comparability; 

2) develop standards for recording and reporting obsidian 
hydration and sourcing results; 

3) provide technical support in the form of training and 
workshops for those wanting to develop their expertise in 
the field. 

4) provide a central source of information regarding ad
vances in obsidian studies and the analytic capabilities of 
various laboratories and institutions. 

MEMBERSHIP 
The IAOS needs membership to ensure the success of the 
organization. To be included asa member and receive all 
of the benefits thereof, you may apply for membership in 
one of the following categories: 

• Regular Member ••. • .•.• $20.00/year 

• Institutional Member . . .. . $50.00/year 

• Life-Time Member ... .... $200.00 

Regular members are individuals or institutions who are 
interested in obsidian studies, and wish to support the 
goals of the IAOS. Regular members will receive any 
general mailings; announcements of meetings. confer
ences, and symposia ; newsletters; and papers distributed 
by the IAOS during the year. Regular members are enti
tled to attend and vote in Annual Meetings. 
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Institutional members are those individuals, facilities, and 
institutions who are active in obsidian studies and wish to 
participate in inter-laboratory comparisons and stand
ardization. If an institution joins, all members of that 
institution are listed as IAOS members, although they will 
receive only one mailin • per institution. Institutional mem
bers will receive assisLance from, or be able to collaborate 
with, other institut ional members. Institutional members 
are automatically on the Executive Board, and as such 
have greater influence on the goals and activities of the 
IAOS. 

*Membership fee may be reduced or waived in cases of 
financial hardship or difficulty in paying in foreign cur
rency. Please complete the form and return to the Secre
tary with a short explanation regarding lack of payment. 

**Because membership fees are very low, the IAOS asks 
that all payment be made in US dollars in international 
money orders or checks payable on a bank with a US 
branch. If you do not do so, much of your dues is spent in 
currency exchange. 

If you wish to join us. mail a check or money order to the 
IAOS: 

Lisa Swillinger, S ea-etary-Treasurer 
Department of Anth,vpology 

Califomia S rate University at Chico 
Chico, Califomia 95929-0400 

(916) 898-6256 

CALL FOR ARTICLES AND INFOR
MATION 

Submissions for articles, reviews, short reports, abstracts, 
or announcements for inclusion in the next newsletter 
should be received by May 15, 1992. We accept electronic 
media on IBM compatible 3.5" or 5.25" diskettes. in a 
variety of word processing formats including Word perfect 
(4.2 or 5.0). Wordstar, and Microsoft Word or ASCII text 
formats. A hard copy should accompany diskettes. Arti
cles or Revie\\s: Send to Lisa Swillinger (address above). 

Short Reports: If you are interested in briefly reporting on 
research findings (e.g., one column in length), contact 
Mike Rondeau at CAL TRANS, Office of Environmental 
Analysis, 650 Howe A venue, Suite 400, Sacramento, Cali
fornia 92825; (916) 920-7458; FAX (916) 920-7149. 

Abstracts & Annotations: If )UU are interested in submit
ting an abstract or annotation, please contact Kim Tre
maine at BioSystems Analysis, 1017 Front Street , 
Sacramento, California 95814; (916) 557-4500; FAX (916 
557-4Sll. 

Meeting and Events: If you have any information on up
coming conferences or other events, please keep Dr. Ste
ven Shackley informed. He can be reached at the Lowie 
Museum of Anthropology,103 Kroeber Ha 11, U niversityof 
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California, Berkeley, CA 94720 USA; (510) 642-3681; 
FAX 643-8557; BITNET: SHACKLEY@ UCBCMSA. 

SECOND CALL FOR E-MAIL AD-
DRESSES 

The IAOS would like to include your e-mail address when 
we get around to printing up a membership name, address, 
and phone list If you are currently plugged into one ofthe 
e-mail systems (Internet, BITNET, CompuServe, MCI 
Mail, etc.) , please send me your name and e-mail address 
and 111 make sure that they get included. Craig E. Skinner 
In ternet:skin ncr@jacobs.cs.orst.edu 

IAOS OFFICERS, 1990-1991 
President:Thomas M. Origer 

President-Elect: Craig E. Skinner 
S ecreury-T reasurer: Lisa Swillinger 

N ewsleuer Editor/Producer: Roberr J. Jackson 
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NEVIS AND INFORMATION 

Volcano Net 

Be the fir.;t one on your block to know about the latest 
eruptions at Mount Spurr (Alaska)or al other currently 
eruptive hot spots around lhe world! Although historic 
eruptions of obsidian are rare (the most recent [1771 ) bona 
fide obsidian llow that I could find was localed on Vul
cano. :ui island located just no11h of Sicily), volcanologi
cal~r-m inded obsidian researchers with Intemet access may 
want to consider joining VolcanoNet. This is an Intemel
b:iscd BBS org:u1ized by Dr. Jonathan Fink of Arizona 
State University. Announcements of recent volcanic activ
ity or related mailers are sent to all VolcanoNet subscrib
ers. To join BBS, send a short e-mail note requesting a 
subscript ion to: 

jfink@nfs.gov (Internet) or jfink@asuacad(Bitnet) 

Alternatively, you can fu1d him (from October 1, 1992, lo 
August 8, 1992) at: National Science Foundalion • Geo-
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chemistry and Petrology, Room 602 • Washington. D.C. 
20530 • (202) 357-7916 • (202) 357-0364 FAX 

If you have any questions about VolcanoNet, you can also 
drop me a line at skinner@jacobs.cs.orst.edu. 

Programmatic Treatment Plan 
for Obsidian Quarries 

The Inyo National Forest has completed a draft program
matic treatment plan for obsidian quarries. The focus is on 
the large Casa Diablo source, which has been the most 
intensively studied of all the source~ on the Forest. The 
plan contains a long-tenn research design for all of the 
sources, standardized records and visual identification pro
cedures, and descriptive terms in addition to a detailed in
fonnation about Casa Diablo. The: document is out for 
review. Those who have not received a copy can obtain 
one from Linda Reynolds, Inyo National Forest. Bishop. 
CA 93514; (619) 873-2423. 

Sc~th,vest ArchaeoJogiccll 
Obsidian Project 

This hme, M: Steven Shackley (University of California. 
Berkeley) received funding from the National Science 
Foundation to continue the So11thwes1 Archaeological Ob
sidian Project for the next two years. The project is fo
cused on the quantitative re-analysis of the source 
standards originally repo11ed semi-quantitatively in Shack
ley (1988), as well as discovering the location of a few as 
yet unlocated geological glass sources. Much of the XRF 
lab work is being perfonned by Susan Kerho, and a Re
search Experience for Undergraduates (REU) grant from 
NSF is being applied for. These data will be imponant in 
providing inter-laboratoiy information for any researcher 
doing work in the Americ:u1 Southwest. 

Shackley, M. Steven 

1988 Sources of Archaeological Obsidian in the South
west An Archaeological, Petrological. and Geochemi
cal Study. American A11tiq11iry 53(4):752-772. 

Obsidian from the Russian Far East 

This summer Yaroslav Kuzmin (Pacific Institute of Geog
raphy, Vladivostok), and Andrew Tabarev (Institute of Ar
chaeology and Ethnography, Novosibirsk) submi11ed 45 
samples of archaeological obsidi:u1 from 14 sites in rhe 
Russian Far E.ast to M. Steven Shackley (University of 
California, Berkeley), and Michael Glascock (Research 



Reactor. University of Missouri) for geochemical analysis. 
The EDXRF analysis by Shackley indicates the presence of 
six geochemically distinct source groups in the assem
blage. Glascock will be subjecting the same samples to 
NAA in the near future. Kuzmin and Tabarev will begin 
searching for the geological sources of the material this 
fall. 

Additionally. Tom Jackson (BioSystems Analysis. S:rn1a 
Cruz. CA) recently visited Vladivostok and procured an 
additional 30 some specimens from one site nonh of the 
city for analysis. Everyone involved is collaborating on 
these analyses. This work is the first primary geochemical 
study of archaeological obsidians from this pan of the 
world. 

IAOS Annuat·Meeting 

The International Association for Obsidian Studies held its 
founh annual meeting on Friday. April 24th at the Hilton 
Hote°I, Pasadena, California, during the Society for Califor
nia Archaeology Annual Meeting, narrowly missing a big 
eanhquake and the famous riots: Our new president. Craig 
Skinner recaps the event in Greetings ... below. 

New Officers 
The torch was passed from Tliomas Origer (past IAOS 
President) to Craig Skinner (past President Elect). Craig's 
biography can be found in Newsletter Number 5. Sum
mer/Fall 1991. Our new President-Elect is Dr. Steven 
Shackley (more on Steve below). Lisa Swillinger was 
reelected to her position as Secretary {f reasurer. 

Greetings From the President 

As I write this (September 21st), the summer is officially 
over - time to senle down , catalog samples, write repoI1S. 
and put together newsletters. I trust that all of you got your 
field work done for the year. I know that I didn't. If I 
procrastinate much longer. I'll be out on cross-country sk is 
nying 10 finish things up. 

The Annual Meeting is once more an event of the past and 
we can look forward to getting together again next year in 
conjunction wjth the Society for California Archaeology 
Meeting at Pacific Grove. For those of you who made .it 
this year. it was nice to see you - hope to see you all agam 
next year. Stay tuned to future newsleners for more details 
as the next meeting draws closer. My congratulations to 
Steve Shackley, the new President-Elect, and to Lisa Swill
inger. our re-elected Secretary-Treasurer. My thanks also 
to everyone who ran for an IAOS office -we greatly appre
ciate your panicipation. It was a good meeting (enhanced 
by Lisa Swillinger's gala lunch) with an excellent turnout 
(46 present), al though we did forget to gather names this 
year. We agreed afterwards that we were a little short on 
time and didn't touch on all the topics but. ah, well, next 
year ... 

1991 was a good year for 1he IAOS. Our total membership 
has doubled since 1991 (from 42 10 about 85), our finances 
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arc on solid ground. and we've begun to expand from a 
mostly regional (read mostly California wi1h a few out-of. 
state members) to a quasi-regional/international group. 
IAOS members can now be found in seventeen states and 
six countries: Alaska, Arizona. California. Colorado. Ha
waii, Illinois, Louisiana. Massachusens. Missouri. Nevada. 
New Mexico, New York, Ohio. Oregon. Pennsylvania. 
Texas. Wisconsin. Australia, Mexico. New Zealand. and 
Russia . The majority of us (49) are still from California . 
but I'm quile pleased with the significant geographic ex
pansion over the last year. 

So, what's in store for 1992-1993? What kind of good 
stuff can we come up with to entice new members and 
keep old ones? Here are some of the projects that are in 
the works: 

l. A new copy of the IAOS Obsidian Bibliography (ver
sion 1.5) should be out sometime around Christmas. This 
time. Kim: Tremaine and I are also going to produce a 
desktop paper model so that you don't have to fire up your 
computer to use the bibliography. We'll also distribute an 
optional disk model. as well - there are still sane distinc1 
adv~1ntages to the electronic version (such as quick 1ext 
searching for keywords embedded in reference titles). The 
paper bibliography will be mailed out 10 everyone as soon 
as it's completed - the disk will , as usual, be available on 
request. I've also sent a copy of the most recent version of 
the bibliography to the Society for Archaeological Sciences 
In1emet bulletin board in New 2.ealand and hope that the 
bibliography and news of the IAOS will spread from there. 
A review of the bibliography should also be appearing in a 
fonhcoming issue of the Journal of Geological Education. 

2. The long-rumored IAOS membership list should appear 
in the next issue. It will be a draft version: we haven ·1 
been collecting enough infonnation (like phone numbers) 
about members and weren't able to compile a fmished ver
sion yet. You'll have to let Lisa Swillingcr know about 
any missing infonnation (there's quite a bit) - we'll update 
the list and then publish a new one about once a year. If 
!here is infonnation that we might have that you don't want 
included in a published membership list. please let me or 
Lisa know ASAP. 

3. We're looking into purchasing some obsidian-related 
publications from various sources for redistribution to 
IAOS members. If this works out. we may be able to offer 
these to you at considerably reduced prices. If you have 
any panicular titles in mind, get in touch with me and I'll 
put them on my consideration list. 

4. We're still trying to spread the word about the IAOS and 
will soon (after the Christmas rush) be working on a major 
membership drive. We now have descriptive IAOS flyers 
that we're planning to mail out to a wide variety of pro
spective members all over the planet. For those of you 
who are 3.lso members of the Society for Archaeological 
Sciences (SAS), watch for an IAOS not ice in an upcoming 
issue of the SAS Bulletin. 

., . 

I. 



5. We're going to try to publish the Newsletter on a more 
regular basis. Help!! Send us your current research news. 
:ibslr.lcls and reviews of the obscure and not-so-obscure 
literature. and thoughts on obsidian-related topics. If 
you've been out doing obsidian research. we'd like to hear 
about it 

6. The obsidian hydration and characterization laboratory 
questionn:iires that Kim Tremaine and I distributed earlier 
this year are back. See this and the upcoming issues of the 
Newslclter for what we found out 

7. You may have no1iced that this issue of the IAOS News
feller was mailed to you with laser printer mailing labels 
:i11ached. These were produced from our new, just-func
tioning membership database. Watch your label in future 
issues for information conceming your expiration/renewal 
date. 

That's all for now.' If you have any ideas or suggestions. 
plca.c;e get in touch. I'd be delighted to hear from you. 
Until the next issue of the Newslelter ... 

' Craig Skinner • 1414 NW Polk • Corvallis, Oregon 
97330.Inremet:skinncr@jacobs.cs.orst.edu 

About our new President-Elect 

Our new Presidcn1-Elect is Dr. Steven Shackley. He is 
currernly Assistant Research Professor for Archaeology :it 
the Phoebe Hearst Museum of Anthropology al lhe Univer
sity of Califomia, Berkeley. Recently receiving his Ph.D. 
from Arizona State University in 1990, Steve's intcrcs1s 
include 1hc long term Southwest Archaeological Obsidian 
Project, in pan fw1dcd by the National Science Founda1ion 
and the Lowie Museum. He actively pursues lithic tech
nology as a means of inference toward the reconstruction 
of hunter-galhcrcr range and mobility in concert with the 
geochemical provenience analysis of obsidian. He has 
published a number of a.rticles and book chapters in Ameri
can A11tiq11iry, American Anthropologisr, Kiva, many pri
vate sector reports. and have upcoming articles in 
Geoarchaeology. and a book with Westview Press sched
uled for release in 1993. All of these publicalions have 
dealt wi1h issues of obsidi:.in geochemistry and lithic tech
nology. Steve is an active member of the Geological Soci
c1y of America. Intemational Association for Obsidian 
Srudics. Phi Beta Kappa, Sociel)' for American Archaeol
ogy. Society for California Archaeology, and certified in 
Field and Archacometric Research by the Socicly of Pro
fessional Archaeologis1s. 

In his position sta1ement, Steve writes: 

As a member of IAOS and the Society for Archaeological 
Sciences (SAS). I have become increasingly aware of the 
need for analytical and reporting standards for the geo
chemical analysis of obsidian. This, of course. has world
wide implications. As wilh obsidian hydration an:ilysis, 
st:mdarclization raises the level of reliability and decreases 
inter-observer errors. I am organizing a symposium for the 
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1993 SAA meetings in St. Louis on Advances in Archae
ological Obsidian Studies to be published in the new SAS 
series Ad\'011ces in Archaeological and Museum Studies. I 
see this as the perfecl vehicle. jointly sponsored by SAS 
and IAOS to bring together rather diverse ideas about ob
sidi:111 geochemistry and hydration in a public forum. I 
think it is time to move the avenue of IAOS from the 
Society for Califomia Archaeology to a national and imer
national level. My point here is not really different from 
the goal of the previous presidents, Chris Stevenson. Torn 
Origer and Craig Skinner- that the IAOS has the potential 
for uniting a very diverse international field. To this I 
think the Association should devote much of its energy. 

ARTICLE 

E-Mail and Obsidian Researchers: Stay
ing in Touch in the Information Age . 

by Craig E. Skinner 

Consider this. You're sitting at your desk huddled in front 
of your word processor and working on a contract report 
whose deadline is beginning to loom uncomfort:ibly large. 
As you deftly analyze and interpret your expensive obsid
ian data, you notice that severaJ artifacts are correlated 
wilh a strange Oregon obsidian source that you've never 
heard of and for which you have no references. What 
next? Time is shon. Should you spend valuable time fish
ing for a minor but possibly significant bit of informaiion. 
or should you write around it? After all, who will probably 
notice ... except you. Then you recall the Oregon IAOS 
member who might be able to give you a quick answer or a 
reference to look up. You switch to your telecommunica
tions software. log on to your favorite network. and send 
off a quick note to skinncr@jacobs.cs.orst.edu (my 
Inlemet e-mail address). Anywhere from a few hours to a 
few days la1er, you check your e-mail box and there is the 
bit of information you need It's taken us both only a few 
minutes of our time and all is well - your report is complete 
and I've gotten to pass on some obscure little nugget of 
info,mation that has been rattling around in my head or 
filing cabinet for years. No telephone tag. No long-dis-
1ance charges. 

What I've just described here is a simple use of electronic 
mail (e-mail). The writer could have been siuing in a 
corporate laboratory or home office in Califomia. Maine. 
New Zealand, Gennany, or many other locations around 
the world. I'm still a bit astounded to be able to sit in my 
home or work office and, in a single session, check my 
e-mail box at Oregon State University, read the latest com
puter news, send a note to a friend in Portland, answer a 
message from an acquaintance in California. reply to a 
request from a newsletter editor in Boston. download a 
software utility that was described in a computer magazine. 
check the Berkeley library to see if they have a book lhal 
I'm looking for. and browse around computers in Maine 
and Germany for interesting-looking software. If this 

--



sounds like fun to you, you may be a telecommunications 
and e-mail candidate! 

Will the incorporation of e-mail and telecommunications 
into your life really make a difference or is this just another 
complica1ion of the electronic age to deal with? How 
many people can even program their VCR? Will this be 
any belier? The answer is ... you'll hav~ to decide. If te!e
communications are a resource that suits you and you re 
willii1!! 10 deal with the initial learning curve, you may find 
that 1his is one of those things that you can no longer do 
wi1hout. Archaeologists that I've ta lked wi1h eilher love ii 
or couldn't care less! 

My Personal Favorite - The Internet System 

The Internet syslem, an interconnected worldwide system 
of numerous networks, is easi ly available for those of you 
with universily connections or possibly, those living near a 
university. Provided you have a valid In1ernet electronic 
address. you can send mail to (or receive mail from) any of 
the thousands of other Imernet sites. The I111emet suppons 
a variety of different network services but the most. widely 
used of 1hese is e-mai l. Also available at many sues are 
databases, most commonly library databases, and access to 
libraries of public-access files for different compu1er S'fS· 
terns (including PC's and Mac's). Internet also main1ains 
gateways with other major academic networks such as 
BITNET and wilh commercial services such as CompuS
erve and MCI Mail, allowing you to send mail out among 
these different entities. 

How do you oet an account that will let you have access 10 
the Internet? 
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This depends on where you live. If you're 
located near a university or community college, try the 
computer science department or the computing center for 
i.J1formation. If you are a studem or are on the staff. you 
shouldn't have any problems. If you're not associated with 
a university, don't give up. Some universities offer public
access accounts that local community members can plug 
into. Another alternative to university connections is to 
join a local non-university electronic bulletin board system 
(BBS) that offers access to the Internet as one of its serv
ices. Ask around - these are usually found in larger cities 
and are most often fee-based subscription enterprises. 
These non-university Internet points will give you a link to 
the Internet S'fSlem, though they usually offer mail-only 
capabilities. 

For those of you who can't find straightforward access 10 
Internet . it's eJS'f to send and receive Imemet mail lhrough 
CompuServe. Prodigy, America Online. and most of the 
other major commercial e-mail vendors. Although you 
will have to subscribe to a commercial service if you go 
this route, 1his does give you access 10 the worldwide Inter
net system from anywhere in North America (and possibly 
other counlries) that has a phone line installed (plus access 
10 whalever services the commercial provider might pro
vide such as access to software and dalabases). 

What Do You Need to Get Plugged In? 
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First of all. you've got to have a microcomputer and a 
modem. You don't need an IBM PC to use the networks. 
but more IBM PC's exist than anylhing else and the largest 
share of sof!ware available from bulletin boards is for IBM 
PC microcompulers. Modems come iii a variety of con
fi!!urations and speeds wilh the best price to speed ratio 
c~rrenlly cen1ered at 2400-bps (about $100). Once you've 
got a modem inslalled. you'll need telecommunications 
software 10 run ii. The most widely used of 1hese. al leas! 
for IBM PC compatibles. is Procomm/Procomm Plus. 
available either in a shareware version or a bells-and-whis
tles commercial version. The sh:ireware (legal 10 copy and 
share) version is available at a minimal charge from share
ware distributors (look in the back of any PC magazine) 
and from many ccrnputer stores. 

Good luck. If you have any ques1ions. want to see if your 
e-mail really works, or want to check up on that obscure 
Oregon obsidian reference. droP: me a note al one of my 
e-mail addresses. I'll see you on the networks! 

Mo re Info rm atio n 

Donnaly 11. Fred and Rick Adams. 1990. A Directory of 
Electronic Mail Advenising and Networks . . O'Reilly & 
Associa1es. Inc.: Pe1aluma, California, 42.0p. . 

. . 

John C. Dvorak and Nick Anis. 1990. Dl'Orak' s Guide to 
PC Telecommu11icatio11s. Osborne-McGraw-Hill: New 
York, New York, I053p. 

Steinber!!. Don. 1991. Conquer the E-Mail Frontier. PC 
Comp111i~1g. 4(6): 191-196. 

ARTICLE 

Flakes vs. Projectile Points: Changes in 
0 b s id i an P ro c u re me n t in Pre h is to ri c 
Mendocino County, California, Sug

gested by Hydration Analysis 

by Viviana Ines Bel/ifcminc 

During lhe spring semes1er of 1991 a class on obsidian 
hydraiion da1ing was offered by the Dcpartmenl of An1hro
pology at San Jose Stale University. under the direction of 
Dr. Thomas Layton. Members of the class performed ob
sidian hydration analysis on a sample comprised of obsid
ian waste flakes and projeclile points excavated from 
MEN-1930. an archaeological si1e located 12 Km north
west of Ukiah. California. 

Our sample was comprised of 15% of the total obsidian 
flakes recovered from each of nine 10 cm levels in a 1.5 by 
1.5 m excavalion unit.. yielding a total of 105 flakes of 
Borax Lake obsidian and 93 flakes of Konocti obsidian 
(visually sourced by Thomas Origer). Hydra1ion measure
menls were also perfonned on nearly all the obsidian pro
jecli le points recovered from the site, yielding 12 
measurements on large bi.points and 19 measurements on 
small comer-notched arrow tips (Ranlesnake series). 



The hydration resulls. when ploued. indic:ited an a.n?mal~. 
Whereas the hydration me:isurements on l:irgc obs1d1:in bi
points appeared to h:ive a distribution analogous to those of 
the obsidian waste flakes. hydration measurements on 
small comer-notched arrow 1ips appc:ired to postdate the 
fbking debris. 

In an :ittcmpt to detennine whether the anomalous pattern 
of hydration measurements derived from tvIBN-1930 was 
valid. we decided to s:imple a second site, MEN-1932 lo
cated 0.5 Km northeast of MEN-1930. For this site we 
took a 4% sample of flakes from nineteen 20 cm levels 
from selected units, yielding a total of 101 flakes of Borax 
Lake obsidian and 65 flakes of Konocti obsidian. Hydra
tion measurements were :igain performed on nearly all the 
obsidian projec1ile points recovered from the site. yielding 
15 measurements on large bipoints and five measurcmems 
on small comer-notched arrow tips. 

When we planed the hydration measurements from MEN-
1932 we .found their distribution to be similar to that from 
tviEN-1930. Again 1he measurements on bipoims appeared 
to have ·a distribution comparable to , those of obsidian 
waste flakes, while hydration measurements on the small 
comer-nmched arrow tips appeared to postdate the flaking 
debris. . 

In Figure 1 we have plotted the obsidian hydra1ion meas
urements (358 flakes and 51 projectile points) from the two 
sites. The measurements on obsidian bipoints are seen 10 

cluster with the major mode of obsidian flaking debris be
tween 2.0 and 3.5 %m. In contrast, the comer-notched 
arrow tips cluster on the left tail of the distribution. be
tween 1.0 and 2.0 %m. where there are very few hydration 
measurements on obsidian nakes. 

This anomaly is most likely the result of a change in obsid
ian procurement between the period when obsidian _bi
points were being manuf acrurcd and the subsequent penod 
in which comer-notched arrow tips were being m:mufac
turcd. Initially, obsidi:ln was probably obtained in the fonn 
of large bi faces which were later reduced 10 large bipoints. 
producing in the process a brg~ am_ount of obsidian_ ch_ip
ping waste. A dramatic rcducuon m volume o~ ch1ppmg 
debris later in time might be explained if arrow llp blanks, 
requiring minimal flaking before being put to ~e. _w~re 
hcing exported from the Borax Lake and Konocu obs1d1:m 
sources. While at MEN-1930 and tvIBN-1932 the absolute 
number of finished obsidiJn projectile points. both early 
and late, seems not to vary greatly, there are vase differ
ences in the amounts of chipping debris associated with 
them. 

A similar panem has been found by Tremaine (1986), 
working at · YOL-139 near Knoxville, Califomia. Al '!.1is 
si1e, a late component comprised of Rattle-snake senes 
comer-notched projectile points and a variety of bead 
types. was not represented in hydration measurements of 
chipping debris. Tremaine had initially sampled medium
sized fbkes recovered from 1/4" mesh screens. When she 
resampled the site employing 1/8" mesh screens. she was 
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able 10 recover smaller flakes documenting the late occupa
tion. 

From th.is research I conclude that it is incorrect to assume 
that by submi11ing obsidian waste flakes for hydra1ion 
measurements. we will he able to recognize all of the com
ponents during which obsidian was in use. Clearly. such a 
sampling 1echnique will not discriminate a l:11e component 
during which arrow tip bl:u1ks are imported ready-made. 

The fundamemal mess:H?e to he derived from this research 
is that archaeologists shou ld adequately sample both chip
ping debris and fanned tools. and then compa': the res~c
tive distributions of hydrJtion measurements if they wish 
to discem changes in obsidian procuremenc. 

Acknowledgements: 1 wish to thank Mark Gary and Debo
rah Mclear for allowing me to analyze the obsidian de
rived from their excavation at tvffiN-1930 and MEN-1932. 
Tom Origer visually sourced all of the obsidian reported 
here. Glen Wilson and Jeff Hamilton helped with the ob
sidian hydra1ion measurements. Special thanks go to Dr. 
Thomas N. Layton for sugges1ing the problem and for act
ing as my mentor. 
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if rite obsidians ha,•e apcricnt:cd siinilor environmental histories. 

SHORT REPORTS 

Compiled by Michar:I F. Rondeau of CALTRANS, Office of 
E11viro11me111al Analysis . 650 Howe Avenue, Suite 400. 

Sacramelllo. California 92825 USA ; (916) 920-7458; FAX 
(916) 920-7149. 

The number of archaeological projects involving special
ized obsidian studies is constantly increasing. New reports 
arc finalized, fresh studies are begun, and older findirl!!S 
remain obscured in the gray literature of CRM reportin-;,. 
This short reports section seeks to provide a brief s:impl;r 
of n:cent reports, research in progress, and reports on past 
studies that have been extent for sometime. For contribu
tions to Short Reports involving current or past studies as 
well as those still in progress. contact Mike Rondeau. 

Oregon's Canyon Owl Site: 
A P ro g re s s Re po rt 

The Canyon Owl site (35LIN336) was excavated by Dr. 
John Fagan of Archaeological Investigations Northwest, 
Inc . The work was done for Willamelle National Forest. 
The site is located in the C:1scade Mountains near Sweet 
Home, Oregon at an elevation of ca. 2000 fL in a Douglas 
fir forest of the Western Hem lock Zone. It is near a ridge 
system and the connuence of Canyon Creek and the Sa~
ti:im River. The site is comprised mainly of flaked obsid
ian with a small amount of chert. The obsidian was found 
to be ca. 98% from the Obsidian Cliffs source with one 
piece from Devils Poinl. Four or five pieces appear to be 
each from a different and as yet unidentified glass source. 
The obsidian source dctcrminations were made by Tom 
Jackson. 

The large majority of projectile tips are lanceolate Cascade 
points with serrated cd!!CS. A lesser number of smaller 
square stemmed points -with grinding on the lateral steer: 
margins were also recovered along with three comer
notched points. Site use appears to span the Archaic Pe
riod with activities concentrated during the early Archaic 
(Cascade Phase 8.000-6.000 B.P.). 

Obsidian Cliffs glass was used for the hydration analysis 
which included all 11:lke tools and points. Obsidian debi
tage was taken from all units and strata A total of 172 
specimens were studied . Three temporal periods appear to 
be defined with band width ranges of 1.1-1.5, 2.6-3.0, and 
4.1-4.5 microns. The bulk of the obsidian falls between 
2.5 and 3.5 microns. The hydration band analysis was ac
complished by Rob Jackson. 

The lithic technology of the obsidian indicated late stage 
biface thinning using large flake blanks that had been u;i
facially thinned previously on their dorsal surfaces. Nu
merous small point fragments, altemate, and square edge 
removal pressure fbkes all indicated that the rejuvenation 
of points commonly took place on-site. 
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Blood ~sidue a~ly_sis of the points. scrapers. choppers. 
and cutnn~ tools md1cated extensive killing and processing 
of mou~tarn sheep throughout much of the site occupation. 
Mountarn sheep do not inhabit the region today. They are 
adapted_ to a more_ xeric environment This finding of 
moumam sheep residue may fit well with the placement of 
much of the Canyon Owl site occupation within the Al
tithermal climatic episode. 

Study in Progress: Old Coso Hydration 
Bands at CA -SBR-6816/H, 

Southern California : 

The limited testing of a peripheral area of CA-SBR-6816/H 
has yielded consistently large hydration band widths. The 
site is located at the nonhem end of the San Bernardino 
Valley near the base of the San Gabriel Mountains in Fon
tana at an elevation of ca. 2100 ft Philip de Barros of 
Chambers Group, Inc. is the principal investigator for this 
study. The archaeology was undertaken as part of the 
Hunters Ridge Development project. · 

The site is situated in an alluvial fan scrub environment 
along San Sevaine Creek. Sever.ii handstones and bedrock 
grinding slicks were identified in the area tested. Sixteen 
of the ~ l reco~ered flakes were obsidian which P.resented 
an atypically high percent:1ge of volcanic glass. All speci
mens were identified as being from the Coso source by 
Paul Bouey. The flakes were small and mainly attributed 
10 pressure retouch and percussion biface thinning. 

Most of the hydration band widths fell between nine and 
11 microns with a mean of 9.3 microns. The hydration 
analysis was accomplished by Glenn Russell of the UCLA 
Obsidian Hydration Laboratory. This tight a cluster of 
o!der hydration bands is reported to be u~1ique in the re
gion. 

Initial Studies of Timber Butte Obsidian, 
Idaho 

Archaeological test excavations (Gaston and Petersen 
1988) and subsequent data recovery (Lewark and Benson 
1989) at the Cottonwood Creek sites (1080418 and 
1080419) allowed for the first in depth analysis of Timber 
Butte obsidian, a well known source in southwest Idaho. 
These two sites are located 25 miles nonh of Boise at an 
elevation of ca. 3940 ft. in a sage/grass upland environment 
along Cottonwood Creek. Previous excavations from the 
Boise Valley to the south to Cascade Reservoir to the nonh 
have yielded between 70% and 90% Timber Bulle obsidian 
Occupation at these two sites mainly fell between 5000 and 
1000 B.P. Large Side-notched. Elko. Rose2a1e. and Desen 
Side-nmched points are featured. These sites. located 12 
miles from the Timber Butte obsidian source. yielded 
naked stone that was ca 90% obsidian with small amoums . 
of basalt and cryptocrystalline silicates. All of the obsidian 
was from th: '!"imber Butte source. It was chemically 
found to be dJSnnct from all other Idaho sources due to its 
very low iron and zirconium content. The source determi
nations were made by Richard Hughes. 



Obsidian hydration analysis of two distinct site areas at 

IOB0419 had hydration band widths that ranged from 1.5 
10 5.5 with a mean of 2.56 microns in one area and from 
2.6 to 7.4 microns with a mean of 4.3 at the other. The 
hydration band width study was done by Tom Origer. 

Re s e a re h Is s u e s in S an Diego A re ha e o 1-
o g y, Southern California 

Research Issues ill Sa11 Diego Archaeology is a compen
dium of research topics for the San Diego region published 
by the San Diego County Archaeology Society. It is edit~ 
by Don Laylander. The canpendium was_ last ~pdat~ m 
July of this year. The coments are ordered into six secuons 
concerned with chronology. various functional concepts. 
resource use various elements of spatial relationships. the 
hisroric peri~d. and archaeological methodology. A series 
of rese:irch issues are presented under each section. 

Each research issue is presemed with the same format: 1) 
a discussion of the issue including citations; 2)"a list of test 
propositions; 3) a review of data requi_rements to test those 
propositions; and 4) references. In this way the d~ument 
provides a basic, data oriented approa_ch. It const1~utes a 
useful and therefore important baseline from which re
gional archaeology may expand and grow. In keeping with 
this intent periodic updating and revisions to this document 
are planned. 

At least four research issues are directly focused on obsid
ian studies: 1) defining the pallems of obsidian scaveng
in2.; 2) defining the distribution of obsidi:in from Baja 
California; 3) refining the data on late prehistoric obsidian 
distribution; and 4) determining the Obsidian Butte hydra
tion rate. A wealth of references to relevant studies in the 
region and elsewhere is provided on these and other topics . 
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ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUB LICA

TIONS 

Compiled by Kim Tremai11e of B ioSysrems A11alysis. foe .. 
1017 Front Street. Sacramenro. California 95814 USA : 

(916) 557-4500: FAX (916) 557-45ll . 

The volume ri so-called "gray literature" in archaeology is 
s1aggering. making it dirficull for researchers who are not 
"plugged-in'· to contract or research archaeology of a ce~-
1:iin region to hear of and gain access to reports. In addi
tion, the proliferation and number of joumals, and the 
interdisciplinary nature of obsidian and glass studies make 
it difficult 10 keep abreast of all relevant. current literature. 
The IAOS Newsletter will alert readers to some of this 
information by reproducing abstracts and summarizing lit
erature that: may be of particular interest to IAOS mem
bers. 

Agard, Cafol 

1989 A Preliminary Report on Over-Snow Logging of Ob
sidian Quarry/Workshop Sites (Abstract). Northwest 
Anrhropalogical Research Notes. 23(2): 151. 

ABSTRACT 

The cold springs timber sale is a 1600 acre sale with over 
1000 acres of observable surface obsidian. Six of the 17 
recorded sites are quany/workshop sites in designated tim
ber sale cut units. In order to protect these sires and allow 
for timber harvest activities, a plan for over-snow logging 
was implemented. This study will examine: the "Over
snow Logging Mitigation Plan" developed by the Malheur 
National Forest timber staff and approved by the Oregon 
SHPO, the fogging system used to implement the plan. and 
the preliminary results of over-snow logging on three 
quarry /workshop sites. 

Bergland, Eric 0., Jeffrey C. McAlister, and 
Chris top her Stevenson 

1992 A Comparison of Hydration Rates for Obsidian 
Cliffs Glass. Paper presented at the 45th Annual North
west Anthropological Conference. April 16, British Co
lumbia. Canada. 

ABSTRACT 

Confidently assigning occupation dates to prehistoric lithic 
sites in the Cascade Mountains <:i western Oregon has al
ways been difficult primarily due to the poor preservation 
of d:itable ornanic cultural materials. This situation is 
compounded by the apparent longevity of projectile point 
styles and by the chuming of cultural deposits in the for
ested environment. The authors will present an induced 
hydr:ition rate for Obsidian Cliffs glass (the dominant 
source of Westem Cascades archaeological obsidian) and 
compare this experimental rate with hydration rim meas-



urements and radiocarbon dates from several Oregon ar
chaeological sites. 

Chase, Alexander 

1873 Indian Mounds and Relics on the Coast of Oregon. 
American J. Science. 6(31):26-32, 3rd series. 

EXCERPT 

An obsidian wealth blade and other obsidian anifacts re
covered from a souther Oregon coastal midden (exact loca
tion not mentioned) are described: 

"Of the first class [objects of superstition and personal 
adornment]. the mos! remarkable are knives. or swords, of 
black and bluish obsidian. The bones found with these 
implements were of unusual size. the skull being especially 
brge. The owner was probably a chief, or perhaps a medi
cine man or doctor. 

One of these obsidian knives is double edged and double 
ended. in shape not unlike a Greek sword, 14 3/4 inches 
long, 2 inches broad at one end, I 3/4 inches at the other. 
tapering toward both ends and edges, and 1/4 of an inch 
thick at the ccmer. This knife is most carefully knapped, 
and considering the. brillle character of the material, must 
have required no mean amount of ingenuity and patience to 
fashion. A second is of the SJme material, but not so large, 
being 8 1/2 inches long with a unifonn width of one inch. 
tapering 10 a point and to both edges. A third smaller one, 
but of the SJme shape, is composed of red jasper, mottled 
with black. Others, smaller still, are of green jasper. and of 
obsidian of a bluish cast." 

Note: This article was reprinted along with detailed annota
tions by Lee Lyman in Northwest Anthropological Re
search Notes. 1991 ,25(2): 177-183. 

Dahlstrom, Bruce 

1992 Behavioral Interpretations Derived from Archaic Pe
riod Lithic Materials in the Napa Valley. Proceedings 
of the Society for California Archaeology 5(207-217). 

ABSTRACT 

Only Archaic period prehistoric materials were recovered. 
during a Cahrans-generated project, from Nap-710/H. a 
1ask-spccific site in the Napa Valley south of Rutherford. 
This paper evaluates alternative expl:inations for obsidian 
1001 production and use through lithic analyses including 
obsidi:m hydration, morpho-functional, and replicative 
studies. This infonnation is used to infer Archaic period 
activities at the site. 

Fagan, John 

1990 Temporal and Technological Variability in the Use 
of Obsidian at the Dietz Site. Paper presented at the 
Forty-Third Annual Northwest Anthropological Confer
ence. March 22-24, Eugene, Oregon. 
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ABSTRACT 

Clovis and Westem Pluvial Lakes Tradition (WPL n ob
sidian tools and technologically diagnostic pieces of debi
tage recently subjected to x-ray fluorescence spectrometry 
by Richard Hughes are discussed. The results of the trace 
clement analysis are ccmbined with the results of detailed 
lithic analysis to compare Clovis and WPLT reduction 
strategics for the production of distinctive projectile points. 
Use breaks. manufacturing breaks. and methods of rejuve
nating and recycling points by both Clovis and WPL T 
knappers arc examined as well as their raw material source 
preferences. Distinctive cultural pattems reflecting differ
em adaptivc and mobility strategies are also presented. 

Note: A total of 57 Clovis and 16 WPLT artifacts were 
characterized. 

Freeman, T.A. 

1991 Chronometric Detenn inations for the Northem Del 
Rey Hills. Los Angeles County. Califomia Pacific 
Coast Archaeological Society Quarterly 27(1):1-11. 

ANNOTATION (110 abstract) 

Excavations of nine prehistoric deposits have been con
ducted in the northem Del Rey Hills of Los Angeles 
County. Cultural materials recovered included marine 
shell and obsidian. which were analysed for chronometric 
purposes. Twemy radiocarbon assays of marine shell 
valves and 69 hydration measurements on obsidian sam
ples were completed. An additional 77 hydration measure
ments were obtained from previous investigations. Based 
on these findings, Freeman suggests that humans occupied 
the northern Del Rey Hills from Millingstone Horizon 
times to the historic period. It is noted that both Cl4 and 
obsidi:in hydration readings are sparse for post-13th Cen-
1Ury times. with distributions pauems nearly mirroring 
each other. During this period, Freeman hypothesizes a 
disruption in obsidian trade and environmental conditions 
of the play a leading 10 a panial abandonmem of the region. 
as inhabitants sought specific resources elsewhere. 

Huberland, Amy 

1992 Preliminary Results of Data Recovery Excavations 
al Beaver Glade (CA-Men-935). Middle Eel River Up
lands. Nonh Coast Ranges. Paper presented at the 26th 
Armual Meeting, Society for Califomia Archaeology. 
Pasadena. 

ABSTRACT 
Preliminary results from data recovery excavations con
ducted at Beaver Glade (CA-Men-935), located in the Mid
dle Eel uplands of Mendocino County, are presented. 
Situated at 3000 feel elevation near the headwaters of the 
Middle Fork of the Eel, this site yielded data from 
Lower/Middle Archaic to Emergent Period contexts. Re
sults of obsidian, blood residue. lithic. and other studies 
will be discussed. and their contribution to regional re
search will be presented. 



' Hughes, Richard E. 

1992 Nor1hcrn California Obsidian Studies: Some 
Thoughts and Observ:itions on the First Two Decades. 
Proceedings of the Society for California Archaeology 
5: 113-122. 

ABSTRACT 

Obsidian studies in nor1hern California have been prose
cuted in earnest for about two decades. Reconnaissance. 
collection and geochemical characterization studies laid the 
foundation for subsequent research devoted principally to 
chronological (i.e. , dating) issues. This paper briefly re
v.iews previous research. addresses the present "state-Qf
the-ar1··. then concludes with some thoughts on the ways in 
which future studies may be able to make substantive con
tributions to anthropological arch:ieology. 

Hughes, Richard E. 

1992 Another Look at Hopewell Obsidian Studies. 
American Antiquity 57(3):515-523. 

ABSTRACT 

Hatch ct al. ( 1990) recently presented the results of re
search on the sources and ages of obsidian artifacts from 
four Hopewell sites in Illinois and Ohio. The present com
ment iden1ifics ambi!rnities in anifact-to-source attributions 
that compromise the¥ subsequent source-specific obsidian
hydration objectives of the study. Examination of labora
tory-induced obsidian-hydration rates used in the study, 
and contradictions between rim measurements on the same 
specimens lend no support to the authors' conclusion that 
obsidian was conveyed into these sites throughout the en
tire temporal duration of Hopewell mound construction. 

James, l\fakomb A.; D. Godfrey-Smith, and John 
D'Auria 

1991 A Reference Library for Obsidian Sourcing in North
western Nor1h America Using X-Ray Fluorescence 
Analysis: An Update of Ongoing Research (Abstract). 
Nor1hwcst Anthropological Research Notes, 25(1):76. 

ABSTRACT 

Since introducing this research last year in Eugene [at the 
Northwest Anthropological Conference], a total of 60 
chemically-<listinct obsidian types from over 40 geological 
sources in western Canada and the northwestern United 
States have been solicited and systematically collected. 
Researchers with the Geological Survey of Canada have 
opened their sample collections to this search, adding new 
obsidian types to the source library. Applying SPSS-dis
crimin:int-function analysis to the statistical results of the 
sourcing research shows that, despite recording several 
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chemically-similar sources, a discrimination between the 
parent geological sources contained in the library can be 
made with high accuracy. As this work is normalized and 
collated with other published sourcing data. the library will 
be used to source approximately 1000 artifacts from vari 
ous and museum collections in British Columbia. 

Jones, George T., and Charlotte Beck 

1990 An Obsidian Hydration Chronology of Late Pleisto
cene-Early Holocene Surface Assemblages from Butte 
Valley, Nevada Journal of California and Great Basin· 
Anthropology 12(1):84-100. 

ANNOTATION ; 

Jones and Beck report on a study of obsidian artifacts re
covered from seven archaeological sites of presumed great 
antiquity, .located in fluvial and pluV;ial lake margin con
texts in Butte Valley , Nevada. Noting that diagnostic pro
jectile points have proven to be poor temporal 
discrimin:itors, these authors employ~d hydration and XRF 
analyses to construct a finer chronological resolution. 
Their analyses allowed them to assess contemporaneity 
among assemblages, evaluate continuity of site occupa
tion/use, ·and propose a chronological order of assem
blages. They found that within the sample selected 
(n=l 15), 13 obsidian sources were represented. of which 
only two (Butte Mountain and Brown's Bench) are known. 
Ranges of source-specific hydration values among the ·sites 
were found 10 be similar. suggesting rough occupational 
durations. Allhough Jones and Beck do not supply chro
nometric ages for these data. supporting a relative dating 
approach , they make the preliminary conclusion the nu
merical dominance of deeply hydrated specimens in each 
sample suggests that use of these localities occurred princi
pally in late Pleistocene-early Holocene times. They point 
out that improvements in chronological resolution are criti
cal for progress in the study of this occupation period in the 
Great Basin. 

La La n d e , J e ff 

1990 Summary Repo11 on the I 989 Obsidian-Sourcing 
Projecl. Report prepared for the Rogue R.iver National 
Forest: Medford, Oregon. 38p. 

ABSTRACT 

A 101al of 88 obsidian artifacts from 80 prehistoric archae
ological sites on the Rogue River National Forest [south
western Oregon] were submilted for geochemical source 
analysis. Non-<lestructive x-ray fluorescence analysis de
tenn ined the geologic origin of all but four items. All 
known source areas are located in southcentral Oregon and 
northeastern California, within less than 150 miles from the 
National Forest. The summary repon presents the data re
sulting from the sourcing analysis. It also provides some 
preliminary interpretations of the results, focusing on pos
sible changes over time in the obsidian-source preference 
of local cultural groups . 



Nore: The analyses were done by Richard Huohes. Medi
cine Lake Highland (northern California) ~ources ac
counted for 66 percelll of the collec1ion; artifacts from the 
Silver Lake and Spodue Mountain sources (located in 
southcentral Oregon) made up 27 percent of the artifacts. 
The most distaill source represented (n=l) came from Cou
gar Mountain, a major quarry sire located at the nonhem 
margin of the Fort Rock Lake Basin in central Oregon. 

Linderman, Carole A. 

1992 The Effects of Fire on Obsidi3Jl Artifacts: A Prob
lem in Hydration Dating in a Woodl3Jld Environment. 
Unpublished Senior Honors Paper. Depanment of An
thropology. University of Oregon: Eugene, Oregon, 30p. 

Co11cl1fsio11s (pages 25-27) 

A woodland environment [western Oregon] with a mosaic 
or meadows, clumps or brush. and stands of trees con1ains 
fuel that will at one time or 31\other feed a fire. Prehistoric 
sites localed within this environment could be adversely 
affec1ed by forest fires that occur.during different time in
tervals. One likely effect on prehistoric sites is the altera
tion of obsidian hydration rinds on anifacts that lie exposed 
on the.surface during burning. . 

I have summarized studies focusing on the impact of fires 
on prehistoric sites, the observed conditions of artifacts in a 
sire after a fire, ai1d post-bum environmental damage. All 
of 1hese studies deal with conditions after the fact.~ A few 
studies focus on effects before, during. and afler the fire. It 
was this later pattern of study that two field tests on the 
McKenzie Ranger District followed. The procedures in
cluded using obsidian artifacts with known hydration 
measurements, exposure of the artifacts 10 fire at varyin!! 
levels of intensity, and correlating fire behavior 10 the pos~ 
fire hydration measuremenls. 

A 1987 s1udy confirmed that light fuel fires had no effect 
on obsidiai1 artifacts exposed on the surface. More dra
malic were the results from the 1989 fire study. After ex
posure to intense fire. 81 % of the sample of obsidian 
anifacts studies had been altered to the poin1 tha1 no visible 
hydration rinds remained. 

This last result indicates that forest fires cai1 alter obsidian 
anifac~s located on the surface, actually 'zeroing out' any 
hydrauon. Also. fire can cause vegetation loss, leading to 
erosional processes that can re-expose once-buried artifacts 
on the surface. Once exposed 10 the surface, obsidian ani
facts may be affected by subsequent fire and their hydra
tion rinds altered. Erosional processes can also bury 
surf ace anifacts that have altered rinds These possibilities 
must be taken into consideration in evaluating samples re
covered from sun ace levels and excavated levels of prehis
toric sites in forested regions. 

All possible problems that could affect the hydration meas
urements of obsidian artifacts should be taken into consid
eration when interpreting hydration results. The effect of 
temperatures exceeding the approximate threshold of 800 
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degrees Fahrenheit is one such problem. These effects can 
greatly. limit _the ability of researchers to apply obsidian 
hydra11on daung methods to anifacts located in woodland 
sires. where fire. erosion, and bioturbation are endemic. 

Nore: Data from this intriguing piece of research were also 
presented in a report to the Willamette National Fores1. 
Eugene. Oregon, entitled The Effects of Fire on Obsidian 
Anifacts (1991). 

Mazer, J.J., J.K. Bates, J.P. Bradley, C.R. Brad In· 
and C.M. Stevenson · ·' 

1992 Alteration of Tektite to form Weathering Products. 
Nature 357(6379):573-576. 

ABSTRACT 

Recem use of tektites as evidence for a bolidc impact at 1he 
Cre1aceous{feniary {K/f) boundary has focused auention 

: on their long-term stability. It was proposed in studies that 
residual clay features with the spherical tektite morphology 
rcsull from ill situ alteration of the original glassy material. 

· By conlr.lst. examination of tektite alteration as ai1 ana
logue for the long-tenn degradation of nuclear waste 2lass 
has revealed no evidence of alteration. hydration or de~i1ri-

: fication either for samples found in nature or for those 
reacted in the laboratory: no residual clay minerals were 
observed, and therefore the glass was interpreted as havino 
reacted by a complete dissolution or etching process. He~ 
we show that these apparently incongruent observations 
cai1 be reconciled through W1derstai1ding the relationship 
betw~en the environment in which the glass reacts and the 
chem 1cal processes that control the reaction rate. We have 
examined both natural and experimental alteration of tek
tites and have fow1d that. under conditions of restricted 

. water contact. tel..1i1e reaction is dominated by water diffu
sion and in situ hydrolysis of the glass suucturc. followed 
~y restructuring.of the silicate network to form clays. Over 
ume. the effecuve rate for these processes is lower than 
that for etching. Thus alteration of 1el..1ites 10 clays. as 
observed at the K/f boundary. can proceed only under con
ditions of limited water contact 

Keller, Jorg and Carola Seifried 

1990 The Present Status of Obsidian Source Identification 
in Anatolia ai1d the Near East. PACT (Journal of the 
European Study Group on Physical. Chemical. Biologi
cal ::md Mathematical Techniques Applied 10 Archaeol
ogy) 25(4):57-87. 

ABSTRACT 

A survey of obsidian occurrences as possible sources for 
the prehistoric trade was carried out in the Tertiary and 
Quaternary volc3Jlism of Anatolia and Armenia. Over 25 
obsidian occurrences from Turkey and from the Armenian 
SSR are characterized by chemical multi-element analysis. 
Major emphasis was placed on utilizing standard chemical 
methods which are applied in many laboratories in order 10 
guar.mtce a maximum reproducibility of results. 
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It is shown that discriminant function analysis with sets of 
chemical elements can unambiguously separate these ob
sidian sources and can trace the provenance of archaeologi
cal material . Also, selected element combinations have a 
high capaciry for discrimination of sources and for correla
tion. The Ca-Fe relationship for major elements and Rb-Sr 
combined with Zr-Ba plots for trace elements arc used in 
this paper as examples for characterizing all known 
sources. On the basis of this general chmcterization. mi
croprobe analysis on minimum sample amounts is a useful 
and rapid tool for source f mgerprinting of archaeological 
samples, e.g. in the Ca-Fe space. Additional elements for 
correlation are obtained by non-destructive, semi-quantita
tive X-ray fluorescence scans using the peak intensities of 
the most significant elements. 

Latham, Thomas S:, Paula A. Sutton, and Kenneth 
~- Verosub 

·1992 Non-D~structive XRF Characterization of Basaltic 
Anifacts from Truckee, Califomia. Geoarchacology: 

, An International Journal 7(2):81-101. 

ABSTRACT 

.We have developed a new approach to the problem of the 
chemical fingerprinting of anifacts manufactW"Cd from vol
canic rocks of basaltic and andesitic composition. The 
methcxl is an adaptation of standard energy-dispersive X
ray fluorescence spectrometry and is based on the observa
tion that for irregularly-shaped rock fragmems. the ratios of 
the intensities of the characteristic X-rays of cenain lrJcc 
clements arc proponional to the ratios of the concentrations 
of those elements. This observation has allowed us to ob
tain 2.cochem ical data about the anifacts in a way that is 
rapid: inexpensive. and non-destructive. making it panicu-

. brly suited to archaeological applications. We have used 
our approach to compare a suite of anifacts from an ar
chaeological site in Manis Valley, near Truckee. Califor
nia. with a group of lava nows from the surrounding area. 
Using a numerical measure of the geochemical difference 
between samples, we have been able to group the anifacts 
on the basis of their geochemistry, to determine which arti
facts were manufactured from material found in Manis 
Valley and. in at least one case. to identify the lava now 
that was the actual source of the lithic material for several 
of the ani facts. 

Markley, Richard E., and Donna A. Day 

1992 Regional Prehistory and Califomia-Grcat Basin In
teraction: An Assessment of Recent Archaeological 
Studies in the Nonhern Sierra Nevada. Proceedings of 
the Society for California Archaeology 5: 171-192. 

ABSTRACT 

This paper evaluates the results of a number of recent ar
chaeological investigations conducted in the nonhern Si
erra Nevada region, with panicular emphasis on their 
contributions to our understanding of Califomia-Grcat Ba
sin interaction in prehistory. Panicular emphasis is placed 
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on an examination of the growing body of obsidian sour
cing and hydration data from excavated sites in the region. 
Analysis of these data indicates that aboriginal populations 
obtained obsidian in varying frequencies from a variety 
sources. with a handful of sources most dominant. Vari
ation in frequency was found to be strongly related to the 
geographic location of sites in relation to source areas. 
Changes through time in the relative frequency of obsidian 
from ccnain sources were documented. and several obsid
ian exchange networks are postulated. 

Miller, Frances 

1992 Investigations at the Middle Creek Site (CA-LAK-
944 ). Nonh of Clear Lake, Mendocino National Forest. 
Paper presented at the 26th Annual Meeting. Society for 
Califomia Archaeology, Pasadena. 

ABSTRACT 

The results of the 1990 evaluation of site CA-Lak-944 indi
cates a period of occupalion from about 180 to 5200 years 
ago. Imerpretation of remains suggests that site sue during 
Early and Late Archaic times was sporadic. with the heavi
est and most varied use occuning in the Middle Archaic 
Period. Intensive lithic technology analysis was conducted 
10 examine 1001 manufacturing and use patterns. Obsidian 
hydration analysis suggests that the site has a Middle Pe
riod deposit with good integrity. The site has been deter
mined eligible to the National Register. 

Parker, John 

1992 Temporal and Spatial Distribution of Prehistoric 
Sites in the Clear Lake Basin. Paper presented at the 
26th Annual Meeting. Society for California Archaeol
ogy. Pasadena . 

ABSTRACT 

This analysis uses data from archaeological inventory re
ports totaling 33,955 acres of intensively inspected ground 
in the Clear Lake Basin. The size. location. and constitu
ems of 431 prehistoric siles recorded during these invento
ries were conputerized. Computer mapping and statistical 
analysis were used to break the sites into modal groupings. 
Obsidian samples were collected from sites of each modal 
group and hydration studies conducted. This paper pre
sents the preliminary results of this analysis. 

Shackley, M. Steven 

1992 The Upper Gila River Gravels as an Archaeological 
Obsidian Source Region: Implications for Models of Ex
change and Interaction. Geoarchaeology. 7(4):315-326. 

ABSTRACT 

Recent geoarchaeological research in the Upper Gila River 
region of southeastern Arizona indicates the presence of 
two geochemically distinct archaeological obsidians occur
ring as small secondarily deposited nodules within the 
Quatemary gravels and alluvium. Approximately 32% of 
the nodules recovered in the sample are derived from the 



known and reported Mule Creek source upstream in west
ern New Mexico. The remaining 68% of the nodules re
covered are derived from another source somewhere in the 
area. probably in the Tertiary silicic volcanics along the 
San Francisco drainage or the Upper Gila proper. Addi
tionally. analyses of the Mule Creek primary source data 
indicates significant geochemical variability not previously 
indicated by energy dispersive x-ray fluorescence 
(EDXRF) studies. The presence of Mule Creek !!.lass 50 or 
more kilometers from the primary source bears sionifi
cantly on distance to source based studies where seco;dary 
deposition is not accounted for. 

S ii \'e rm o o n, Jo n M. 

1988 The Obsidian Cliff Quarries of the Three 

Sisters. Paper presented at the 41st Annual Northwest An
thropological Conference, Tacoma, Washin!!.ton . March 
10-13. 198~. -

ABSTRACT 

, Over_ sixty archaeological sites. including twe111y eight 
quames. were recorded during the 1985 and 1987 field 
seasons in the Obsidian Cliffs area of the Three Sisters 
Wilderness by personnel from McKenzie Ranger District. 
Willamette National Forest, Oregon. During these surveys 
several methodological difficulties were faced concernino 
site dcfmition. Macroscopic variation in Obsidian Cliff~ 
material is significant with colors of the obsidian ranoino 
from red to brown lo gray to black with both translu~e1~ 
and opaque varieties. Samples were taken from various 
portions of the Obsidian Cliffs flows and submitted to geo
chemical analysis. Retooling with obsidian artifacts is -evi
denced by the presence of discarded cryptocrystalline silica 
and basalt projectile points. Biface preparation was a ma
jor activity at the quarries. Biface manufacture was con
strained somewhat by a variable quality of the obsidian 
available. Future research will focus on assessing temporal 
variations. if any, in quarry use and technological proc
esses as well as identification of procurement routes ac
cessing the Obsidian Cliffs quarries. 

Stevenson, Christopher M., Barry Scheetz, and 
James W. Hatch 

1992 Reply to Hughes. American Antiquity 57(3):524-
525. 

ABSTRACT 

Hughes (1992) raises two points in his evaluation of our 
paper on Hopewell obsidian studies (Hatch et al. 1990): (a) 
Why did we not attempt Lo identify the several possible 
western United States sources from which our Hopewell 
specimens were derived, and (b) was is legitimate to report 
hydration-rim measurements with a .lm or less level of 
accuracy? These issues are addressed within the context of 
our initial research goals and through reference to the lit
erature on optical microscopy. 
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Yohe, Robert M., II 

1992 Radiomeuics, Obsidian Hydration, and Chronology 
at the Rose Spring Site (CA-INY-372). Inyo County. 
California. Paper presented at the 26th Annual Meet
ing, Society for Califomia Archaeology, Pasadena. 

ABSTRACT 

During the past four years, intensive analyses of materials 
recovered from the 1987-1989 excavations at the Rose 
Spring site have focused on chronology. the temporal sen
sitivity of certain artifact types, and raw lithic material (ob
sidian) production/reduction strategies over time. 
Important to these studies has been the radiometric assess
ment of numerous stratigraphically-sequenced hearth sam
ples and the analysis of obsidian samples for specific 
source and hydration values. The results of these studies 
have been both frustrating and illuminating. It is the pur
~se of thi~ p~per to present these data and an interpreta
tion of their impact on our presently held beliefs with 
respect to prehistory, chronology, and obsidian hydration 
in eastern California 

York, Andrew 

1992 Archaeological Investigations in the Central Ante
lope Valley. Paper presented at the 26th Annual Meet
ing, Society for California Archaeology. Pasadena. 

ABSTRACT 

Archaeological excavations in the Antelope Valley have 
bee_n largely confined to areas near the valley margins, 
w~1le the central valley floor (now occupied by E.dwards 
A1r-Force Base) has, with a few exceptions, received rela
tively little attention. Consequently. regional prehistoric 
land use systems remain poorly understood. Information 
on prehistoric use of the central Antelope Valley has re
cently been gathered from excavations and surface collec
tion at two extensive sites in pan-and.<fune senings near 
Rogers Dry Lake. These investigations yielded a signifi
cant collection of flaked lithics, beads, and other orna
ments. groundstone, and faunal remains. as well as a 
variety of surface and subsurface features. Several thou
sand years of site use are indicated. includino a si!mificant 
protohistoric and early historic occupation.~ Other major 
findings include evidence of change in obsidian procure
~ent and pos~ible intensification of resource sue. Implica
ll?ns for regional settlement and mobility systems are 
d1Scussed. 

Zeier, Charles D. 

1989 Obsidian Hydration Studies at 35-JA-107: A Study 
of Alternate Methods and Interpretations (Abstract). · 
Northwest Anthropological Research Notes, 22(2):217. 

ABSTRACT 

Obsidian hydration may be a useful method for dating sites 
in southwest Oregon where C-14 samples often are not 
available. Four different approaches to obsidian hydration 

~· . 
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were a1tempted at site 35-JA-107. Two hydration equa
tions consider the effect of chemical comrx>sition and vari
ation in hydration temperature; two do not control for these 
variables. Of the four, the induced hydration equation has 
provided reliable chronology while controlling for major 
detcnn inants of the hydration process and site specific de
positional features. 

HYDRATION LABORATORY 
SURVEY RESULTS 

In J:inuary of this year, a questionnaire was sent out 10 
known practicing individuals and institutions in the ar
ch:ieologicaV geological community that are involved in 
obsidi:in hydration-related laboratory work. The purposes 
of this survey were to (1) identify practicing individuals 
and institutions; (2) detennine the range of operating vari
:ibility between laboratories in order to develop st:indards 
and ensure inter-laboratory comparability; and (3) generate 
laboratory proftles for publishing in the IAOS newsleuer. 
Responses to the questionnaire are summarized below. 

Nine laboratories participated in the survey and are pro
filed in Table 1. It was found that the majority of these 
laboratories favor a relative over absolut~ dating appro:ich, 
advocating caution concerning conversion of hydration 
measurements into calendric dates. One resrx>ndent states 
"Until we have strong chronological control of obsidian 
from one source from the Pleistocene 10 Contact plus con
trol on other confounding variables of hydration, obsidian 
hydration dating remains a relative dating technique". An
other maintains that if sufficient source samples exist to 
co111rol the relevant variables, absolute dates are IX)Ssible . 
Providing such dates is not a part of their basic service. but 
additional consultation is avaiable. In contrast, one lab ac
knowledging that relative dating is useful assuming equiv:i
lcncy of context, prefers the implementation of absolute 
dating and evaluation with other chronometric :issays. 

In prep:iring thin sections, only minor differences are prac
ticed. For example, saw blade range from 0.004 to 0.016 
in width. One third use a single blade, two-thirds use a 
double blade. Cuts range from 2 10 7 mm in depth. 

A number of criteria were identified for selectino an arti
fact cut location. These included: capturing as ;any sur
faces as possible (usually two); minimizino loss to the 
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si:,ec1m~n (leas! ?iagnostic location); maintaining pcrpcn-
d1culanty (avo1dmg edges not at right angles to the saw 
cut); avoiding areas appearing to be freshly broken; target
ing thicker sections of thin flakes for ease in preparation; 
and non-cortex locations. 

All labs grind Lhin sections by hand, with one occasion:illy 
using a lapidary wheel. Grinding IX)Wders range from 400 
to 600 grit. The majority of labs use lakeside cement as 
their mounting medium, while a minority use synthetic 
resin and piccolyte. It was lea.med that 1/3 of the labs do 
not use coverslips. The remaining 2/3rds use variable cov-
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erslip thicknesses (from 0.008 to 0.17 mm) dependino 
upon corresponding petrographic slide thicknesses. 

0 

In measuring hydration rims, most laboratories generally 
use 40X to 60X objectives, with total magnification at 
SOOX. One lab measures 800X. The majority of labs use 
filar micrometers to measure depths of hydration. One lab 
uses a Watson Image-splitting eye-piece. One uses both a 
ftlar as well as a videocalipcr system. One uses video mi
crometrology in conjunction with video image capture and 
computer image processing. 

Criteria for selecting measureme1it loci are similar. Typi
cally, t~chnicians choose the most resolved areas, attempt 
to att:im measurements represeniing the least variation, 
thus selecting the most unifonn. parallel edges, and well 
defin~d diffusion fronts. Every laboratory stated that they 
exam me all surface edges. The number of measurements 
recorded per edge seems to vary not only between techni
c~s bu! wilh each thin-section. depending oQ the quality 
of ·the piece. It may be that a specimen is so IX)Orly re
solved that it is possible to eek: out only two measurements. 
01\ the other hand, a specimen may exhibit a great deal of 
variability, and in this case many measurements may be 
taken. But on average, from 6 to lO measurements were 
11:P?rted for single-band specimens. The majority of tech
mc13:11s. preferred measuring under rx:>larized ' light. some 
specifymg a gypsum plate. All laboratories were interested 
in ~articip_ating in the In1er-laboratory Comparison (a slide 
set 1s making the rounds). 

Two-thirds of the laboratories maintain computerized data
bases (either dBase, ASCII. or Paradox). Everyone ex
presse? some degree of interest in participating in a 
central12ed database. 

If there are any individuals or institutions that were inad
ve~en~y left out of this survey· and wish to participate. 
we d like to hear from you. And if the results of this 
survey raised any issues for you. write in. The newslener 
is an ideal forum for constructive discussion. 

TECHNOTES 
This section of the Newsleuer is devoled to sharino new 
techniques. innovative ideas, sources of equipme;t and 
su~plies, and d~c?ssing 1~ew tech~ologies, and providing 
guidance on obsidian studies techmques. Obsidian analysts 
are invited to submit infonnation relating to these topics. 

A New Analytical Technique for Refining 
the Dating of Obsidian 

Infrared spectroscopic detenninations of the intrinsic water 
found in obsidian artifacts provide additional data that are 
thought to contribute to a refinement in their dating. 
~naly_ses made on the same sample wedge cut for hydra
tion nn:i mea~ureme~ll prior to grinding and production of 
the opt1c:il thm secuon, are used to estimate the obsidian 
hydration rate constants for each artifact, Using the results, 



Table 1. PROFILES OF OBSIDIAN HYDRATION LABORATORIES 

Laboratories: 

Obsidian Hydration Laboratory 
The Institute of Archaeology 
University of California, Los Angeles 
Los Angeles, California 90024 

Obsidian Hydration Laboratory 
Anthropological Studies Center 
Sonoma State University 
Rohnert Park. ylifornia 94928 

Jonathon E . Ericson, PhD, Consultant 
27842 Via Estancia 
San Juan Capistrano, California 
92675 

Obsidian Hydration Laboratory 
Dames & Moore 
60 Declaration Drive, Suite B 
Chico, California 95926 

Obsidian Hydration Laboratory 
Department of Anthropology 
California State University, San Jose 
San Jose, California 95192 

Lithic Research Center 
Department of Anthropology 
Cal ifornia State University, Chico 
Chico, California 94929-0400 

Diffusion Laboratory 
P.O. Box 02095 
Columbus, Ohio 43202 

Geochemical & Obs. Hydration Studies 
BioSystems Analysis, Inc. 
1017 Front Street, Suite 200 
Sacramento, California 95814 

Obs Hydration Measurement Service 
5728 Calmar Avenue, Suite 4 
San Jose, California 95123 

Contacts: Services Available: 

Dr.Glerm Russell OH measurements, XRF 
Nicholas Gessler characterization. 
(310) 206-2171 
(310) 206·4723 (FAX) 

Thomas M. Origer OH measurements 

(707) 664-2381 

Dr. Jon Ericson OH measurements; 
retouch microsamples are 

(714) 248-9471 measured using micro-manipulation 
techniques; source determination using 
INAA & multivariate analysis. 

Kathleen L. Hull OH measurements. 

(916) 893-9675 
(916) 893-9682 (FAX) 

Dr. Thomas Layton OH measurements. 
Glen Wilson 
(408) 924-5542 

Lisa $willinger OH measurements; XRF source 
(916)898·4413 determinations. 
(916) 898·6824 attn. Colusa 103 
BDREYER@OAV AX.CSUCHICO.EDU 

Dr. Chris Stevenson 
(614) 268-2514 
(614) 268·7881 

XRF source determination subcontracted 
out; Soil temperature & Rh monitoring 
cells; Infrared water content 
determinations; Experimental ly de rived 
hydration rates; Calendric dates. 

Dr. Thomas L. Jackson OH measurements; XRF source 
Robert J . Jackson determinations. 
Kim Tremaine 
(916) 557-4500 
(916) 557·4511 (FAX) 

Jeffrey A. Hamilton 

( 408) 578·9034 

OH measurements; Video taped micro· 
scopy sessions; Computerized Image 
Analysis; Visual database of samples 
& measurement loci; North Coast Range 
Obs. Visual Sourcing; Field Ready Lab 

.,.. 
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artifacts from a simibr context may be partitioned into 
groups which hydrate at similar rates thus facilitating com
parative studies. Also, the water analysis procedure allevi
ates the working assumption that all obsidian from the 
s:ime geological flow or quany arc equivalent with respect 
10 waier composition. It is amicipated that this enhanced 
control over this critical variable will produce even belier 
results for users of the dating method. Persons wishing 10 
discuss applications should contact Christopher Stevenson. 
Ph.D .. Diffusion Laboratory, 4620 Indianola Ave., Colum
bus, OH 43214. Phone: (614) 268-2514 FAX: (614) 268-
7881. 

MEETINGS AND EVENTS 

Compiled by Dr. M. Ste.ien Shackley, of the Phoebe Hearst 
Museum of Anthropology, 103 Kroeber Hall, University of 
Caifornia Berkeley, CA 94720 USA; (510) 642-3681; FAX 
643-8557. BITNET: Shad<ley@ UCBCMSA. Internet: 
Sha::kley@cmsaberke ey .edu 

October 1992 

Oct. 21-24. Southeastern ArchaeolO\!ical Conference. Lit
tle Rock, Arkansas, USA. John H. House, Program Chair, 
P.O. Box 136. UAPB, Pine Bluff. AR 71601, USA; 501-
535- 4509. 

Oct.26-29. Geological Society of America. Annual Meet
ing. Cincinnati, Ohio, USA. Geological Society of Amer
ica, 3300 Penrose Place, Boulder, CO 80301, USA. (303) 
447-2020. 

No,•ember 1992 

Nov. 5-8. Eastern States Archaeological Federation, 59th 
Annµal Meeting, Pittsburgh, PA, USA. Richard L. George, 
Carnegie Museum Annex, 5800 Baum Boulevard, Pius
burgh, PA 15206, USA; 412-665-2600; fax 412- 665-2751. 

Nov. 12-15. American Society for Ethnohistory . Salt 
Lake City, lJf, USA. William Fowler, P.O. Box 6307- B, 
Vanderbilt University, Nashville, TN 37235, USA. 

Nov. 15-20. American Nuclear Society. Washington, DC, 
USA. Meetings Department, ANS, 555 N. Kensington 
Ave., La Grange Park, IL 60525, USA. 312-352-6611. 

Nov. 23-27. New Zealand GeologicaVGeophysical Soci
ety, Joint Annual Meeting. Christchurch. David Shelley, 
Department of Geology, University of Cantebury, Christ
church, New Zealand; 03-667-001; fax 03-642- 769. 

December 1992 

Dec. 2-6. American Anthropological Association Annual 
Meeting, San Francisco, California. USA. American An
thropological Association, 1703 New Hampshire Ave., 
NW .. Washington DC ~0009, USA (202-232-8800). 
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Fe b ru a ry 19 9 3 

Feb. 8-11. Geologic Remote Sensing Meeting. Pasadena, 
CA. USA. Nancy Wallman, ERIM, Box 134001, Ann Ar
bor, Ml 48113 USA. 313-994-1200 ext. 3234: fax 313-
994-5123. 

Feb. 11-16. American Association for the Advancement of 
Science. Annual Meeting. Boston, MA, USA. AAAS. 
1333 H St. NW, Washington, OC 20005. USA (202) 326-
6400. 

April 1993 

Apr. 7-1 l. Society for California Archaeology Annual 
Meeting. Asilomar, CA, USA. Society for California Ar
chaeology, Department of Anthropology, California State 
University, Fullerton, CA 92634; 714-773-3977. The An
nual IAOS Business Meeting will take place dur
ing the SCA meeting. 

Apr. 11-17 Society for American Archaeology 58th An
nual Meeting. SL Louis, MO, USA. Jay F. Custer, Depart
ment of Anthropology, University of Delaware. Newark, 
DE 19716 USA. 

October 1993 

Oct 25-28. Geological Society of America, Annual Meet
ing. Boston, MA, USA. Geological Society of America, 
3300 Penrose Place, Boulder, CO 80301, USA. (303) 447-
2020. . 

1994 

Apr. 11-15. Materials Research Society, Spring Meeting. 
Symposiwn: Materials Issues in Art and Archaeology IV. 
San Francisco, CA, USA. Materials Research Society, 
9800 McKnight Road, Pittsburgh, PA, USA: 412-367-
3012. 

Jun. 5-11. Geochronology, Cosmochronology and Isotope 
Geology (]COG-8). Berkeley, CA, USA. Gamiss Curtis. 
Institute of Human Origins-Geochronology Center, 2453 
Ridge Road, Berkeley, CA 94709 USA; 510-845-4003: fax 
510-845-9453. 

ABOUT THE IAOS 

The IAOS was established to: 

1) develop standards for analytic procedures and ensure 
inter-laboratory comparability; 

2) develop standards for recording and reportinl! obsidian 
hydration and sourcing results; ~ 

3) provide technical support in the form of training and 
workshops for those wanting to develop their expertise in the 
field. 



4) provide a central source of infonnation reoardino ad
vances in obsidian studies and the analytic capabiliti~s of 
various laboratories and institutions. 

Membership 

The IAOS needs membership 10 ensure the success of the 
organization . To be included as a member and receive all 
of the benefits thereof, you may apply for membership in 
one of the following categories: 

• Regular Member ••.....• $20.00/year 

• Institutional Member ...... $50.00/year 

• Life-Time Member ... ..... $200.00 

Regular members are individuals or institutions who are 
interested in obsidian studies, and wish to support the goals 
of the IAOS. Regular members will receive any general 
mailings; announcements of meetings, conferences. and 
symposia ; newsletters; and papers distributed by the IAOS 
during the year. Regular members are entitled to attend 
and vote in Annual Meetings. 

Institutional members are those individuals , facilities. and 
institutions who are active in obsidian studies and wish to 
participate in inter-laboratory comparisons and stand
ardization. If an institution joins. all members of that insti
tution are listed as IAOS members, although they will 
receive only one mailing per institution. Institutional mem
bers will receive assistance from, or be able to collaborate 
with, other institutional members. Institutional members 
are automatically on the Executive Board, and as such have 
greater influence on the goals and activities of the IAOS . 

*Membership fee may be reduced or waived in cases of 
financial hardship or difficulty in paying in foreign cur
rency. Please complete the fonn and retum to the Secre
tary with a short explanation regarding lack of payment. 

**Because membership fees are very low, the IAOS asks 
that all payment be made in US dollars in international 
money orders or checks payable on a bank with a US 
branch. If you do not do so. much of your dues is spent in 
currenc y exchange. 

If you wish to join us, mail a check or money order to the 
IAOS: 

Lisa Swillinger, Secretary-Treasurer 

Department of Amhropology 

California State Universiry at Chico 

Chico, California 95929-0400 

(916) 898-6256 
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Ca II F o r Vo l u n t e e rs 
We are looking for multilingual persons willing to translate 
IAOS material into other languages. Thanks to Viviana 
Ines Belli fem ine. we now have both the IAOS flyer and 
membership application in Spanish ready for distribu1ion. 

Ca II F o r A rt i c I e s a n d In fo rm at i o n 
Submissions for articles. reviews. short reports. abstracts. 
or announcements for inclusion in the next newsletter 
should be received by May 15, 1992. We accep1 electronic 
media on IBM compatible 3.5" or 5.25" diskettes, in a 
varie1y of word processing fonna1s including Wordperfect 
(4.2 or 5.0), Words1ar. and Microsoft Word or ASCII text 
fonnats. A hard copy should accompany diskettes. Anicles 
~r Reviews: Send 10 Lisa Swillinger (address .above). 

Shon Rcpons: If you arc interes1ed in briefly reponing on 
r~~earch findings (e.g .. one c~lumn in length). comact 
Mike Rondeau al CAL TRANS·. Office of Environmental 
Analysis , 650 Howe Avenue, Suite 400, Sacramemo. Cali
fornia 92825: (916) 920-7458; FAX (916) 920-7149. . . 
Abs1rac1s & Annotations: If you are interested in submit
ting an abstracl or annotation. please contact Kim Tre
maine at BioSystems Analysis. 1017 Front S1ree1. 
Sacramemo. California 95814; (916) 557-4500: FAX (916) 
557-4511. 

Meeting and Events: If you have any information on up
coming conferences or other events, please keep Dr. Ste
ven Shackley infonned. He can be reached at the Phoebe 
Hearst Museum of Anthropology,103 Kroeber Hall, Uni
versity of Califomia. Berkeley, CA 94720 USA; (510) 642-
3681; FAX 643-8557; BITNET: SHACKLEY @ 
UCBCMSA. 

IA OS Office rs , 1 9 9 2-19 9 3 

President: Craig E. Skinner 

Prcsidcnt·Elect: Steven Shackley 

Secretary-Treasurer: Lisa Swillinger 

Ncwsleffer Editor: Kim J. Trem.aine 

Newsleffer Producer: Robert J. Jackson 

' \ 
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NEWS AND INFORMATION 

SPECIAL OFFER TO IAOS MEMBERS: 
OBSIDIAN DA TES IV 

By now, you should have received an announcerneni 
concerning Obsidian Dates IV. ediled by Clemen! W. 
Meighan and Janel L. Scalise. Thanks 10 a generous 
offer from lhe UCLA lnslilule of Archaeology. we are 
able lo make copies of Obsidian Dates IV available lo 
IAOS members for only $10.00 per copy. In 
celebration of lhe new year and 10 show our 
apprecialion for your continued support. 1he IAOS 
will pick up lhe poslage lo any location in the world 
for any current IAOS member thal orders a copy of 
1he volume. 

This 1988 volume. lhe lalesl in a series from 1he 
UCLA Obsidian Hydration Laboralory, includes: 

An inlroduction to obsidian hydration daling 
scudies by Clement Meighan. 
Twenty-three discussion papers by numerous 
aulhors related 10 various aspeclS of obsidian 
hydration dating and characterization research in 
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California. Arizona. lhe Souchern Plains. Mexico. 
and Gualemala. 
6.500 hydralion rim readings from archaeological 
siles in California. Nevada. Arizona. New Mexico. 
Colorado. Wyoming. Mexico. Belize. Honduras. 
Ecuador. Peru. Chile. Easler Island. Greece. 
Hungary. and the former Soviet Union. 
Bibliographies concerning obsidian source. 
hydration. and characterization research. 

At 511 pages. lhis 10 me should be considered a 
permanent s1andard work in the library of any 
obsidian researcher. Supplies of the book at the 
publisher are dwindling and 1his could be your last 
chance to pick up a new copy at a great price. 

GREETINGS FROM THE PRESIDENT 

Welcome to 1993! Time now to finish all 1hose 
reports lhal you were going 10 gel done before 
Chrisunas. I finally managed 10 get out to the 
northwestern Great Basin al the end of October for 
that last obsidian sampling field trip of the year. 
Very productive. A little chilly out there at this time 
of 1he year. but 1he hot springs helped. I keep 
wondering when I'll run across anmher obsidian 
researcher hiking around some remole obsidian dome. 
but no such luck this time. A word of advice: bring 
along two spare 1ires if you 're traveling solo out in 
1he Basin backwa1ers. 

By now, you should have received a notice of a 
special offer for Obsidian Dates IV (see the 
announcement elsewhere in 1his issue). We were able 
to make !his available to you at lhe low price of 
$10.00 each because of a special arrangement with 
1he University of California Institute of Archaeology. 
If this lype of offer proves successful. we plan to 
repeat it from time to lime with 01her obsidian-related 
volumes. We also looked into reprints of currently 



out-of-print works such as Obsidian Studies in rhe 
Great Basin (R. Hughes - 1984) but were unable to 
proceed at this time because of the cost of a 
minimum reprint run (typically 100 copies). Several 
of these "classic" obsidian ..yorks are no longer in 
print and it would be a real service if the IAOS could 
facilitate their longevity. 

Included in this issue of the IAOS Newslerrer is the 
long-awaited membership directory. Take a look at 
your directory entry and check to see that all the 
infonnation is correct and present - ror many of you. 
there will be some missing pieces. This is the first 
edition of the directory and some of our original 
membership data proved to be a bit sparse. You'll be 
receiving an announcement in the mail soon 
concerning several IAOS business items. one of 
which will be any additions or corrections to the 
membership directory. Please mail the announcement 
with corrections back to us and we·n make sure that 
ruture editions of the directory include any changes. 

Also included in this Newsletter is the new 1993 
IAOS flyer and membership application form. Feel 
free to make thousands of copies and to post them 
everywhere. The flyers are newly revised in 
anticipation of a major membership drive in 1993. 
We will also have available (thanks to Viviana 
Bellifemiine) a Spanish-language version of the flyer. 
And. if you haven ' t gotten around to it yet. don't 
forget to renew your membership for 1993. To make 
renewals easier for everyone. we·n be moving to a 
standardized renewal month for all members each new 
year. Watch the next Newsletter for details. 

Elections for IAOS officers for 1993-1994 will be 
coming up. so please give some thought to 
nominations for President-Elect and Secretary
Treasurer. You·n be receiving a nomination request 
in the mail soon. Voting will be carried out by mail 
prior to the 1993 Annual Meeting with the results 
announced at the meeting. 

The IAOS Obsidian Bibliography (version 1.5) is 
nearing completion and will be available to all IAOS 
members at no charge later this winter. The desktop 
paper model will follow shortly thereafter. This is a 
substantial upgrade to the current version with several 
hundred new references added along with a 
completely rewritten user interface. We'll have the 
disk version in the mail to those of you who are 
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interested sometime before the next Newsleuer. We 
also hope to have the paper version done in Lime for 
the 1993 Annual Meeting - with luck. you'll be able 
to pick up your copy then. Copies for those of you 
who cannot make it to the meeting will go out in the 
mail this spring. 

Coming in the next Newslencr issue: Results of the 
obsidian characterization laboratory questionnaire that 
were distributed in 1992. This will complement Kim 
Tremaine's obsidian hydration laboratory overview 
that appeared in the last issue of the Newsleuer. 

That"s all for this issue. Hope to sec you at the 1993 
Annual Meeting in Pacific Grove. California. Watch 
the next issue of the Newsleucr for all the details. 

Cheers. Craig Skinner 

IAOS ANNUAL MEETING IS COMING UP! 

The International Association for Obsidian Studies 
will be holding its fifth annual meeting on Saturday. 
April 10th. at noon, during the Society for California 
Archaeology Annual Meeting in Pacific Grove. We 
have reserved a private dining room for the event. and 
plan to serve a good lunch. So ... come if you can 
make it We hope to see you there. Details on how 
to get to the place (Asilomar) will be available in the 
upcoming issue or mailout (whichever comes first). 

SHORT REPORTS 

Compiled by Michael F. Rondeau of CALTRANS. 
Office of E11vironmema/ Analysis, 650 Howe Avenue, 
Suite 400, Sacramento, California 92825 USA: (9/6) 
263-3375: FAX (9/6) 263-3384. 

The number of archaeological projects involving 
specialized obsidian studies is constantly increasing. 
New reports are finalized. fresh studies are begun. 
and older findings remain obscured in the gray 
literature of CRM reporting. This short reports 
section seeks to provide a brief sampler of recent 
reports, research in progress. and reports on past 
studies that have been extent for sometime. For 
contributions to Short Reports involving current or 
past studies as well as those still in progress. contact 
Mike Rondeau. 



OBSIDIAN HYDRATION STUDIES AT 
ANDERSON FLAT, LAKE COUNTY, 

CALIFORNIA 

During the summer of l 992, an archaeological 
excavation of several sites located near Highway 53 
in the Clear Lake Basin of Lake County. California 
was undertaken by Sonoma State University under 
contract 10 CAL TRANS. Excavation involved 
numerous localities within sites CA-LAD-72. 510. 
881. and 974. An obsidian hydration field lab was 
established near the excavation as part of this project. 
This obsidian hydration field lab, run by Lisa 
Swillinger and Thomas Origer. producted 
approximately 1000 obsidian hydration measurements 
during 12 weeks of field work. An Olympus BH-2 
petrographic microscope used in conjunction with an 
Olypus Cue Micro 300 Digital Video Caliper system 
was used in order 10 generate these measurements. 
Due 10 the existence of this field hydration lab. 
measurements were able to taken within hours of 
artifact recovery. providing immediate infonnation on 
site stratigraphy. integrity. and relative age. 

Borax Lake obsidian dominated the assemblages 
recovered during this project. and sampling strategy 
reflected this domination by focusing on Borax Lake 
obsidian tools and flakes. However. Konocti and 
Napa Valley obsidian sources were also represented 
in the recovered assemblages. Band widths ranged 
from no visible band to 12 microns or greater. 
although band widths greater than 12 microns were 
not considered to be representative of human cultural 
activity. These measurements reflect a long history of 
human occupation in this area. ranging from the 
Paleoindian period on through to the ethnographic 
period. 

Post-field hydration studies for this project are 
currently being conducted by Thomas Origer and 
David Fredrickson at the Obsidian Hydration 
Laboratory at Sonoma State University. This 
additional sampling will result in a total of 1500-2000 
obsidian hydration measurements for this project. 
Post-field hydration studies will address issues such as 
relative dating of components and assemblages, 
temporal trends of artifact types and relative rate 
correlations of different obsidian sources. 
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OBSIDIAN RESEARCH AND THE PIPELINE 
EXPANSION PROJECT: A 1991 VIEW FROM 

THE PIPELINE 

by Craig E. Skinner, INFOTEC Research, Inc. 

Introduction 

Since 1988, INFOTEC Research. Inc. ()RI) has been 
the prime contractor for cultural resource studies 
associated with the Pacific Gas and Electric (PG&E) 
and Pacific Gas Transmission Company (PGD 
Pipeline Expansi~n Project (PEP). This project, one 
of the largest pipeline projects in recent years. 
involves the construction of 845 miles of natural gas 
pipeline along a transect extending from Alberta. 
Canada. to Fresno County. California (Figure 1). 
Much of the project parallels an already existing 
natural gas pipeline dating to the 1960's. 

Figure l. Map of the PGT-PG&E Pipeline Expansion 
Project. major obsidian sources. and obsidian-related 
archaeological site locations. 
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A major archaeological component of 1he survey. 
testing, and data recovery activities carried out by IRI 
and subcontractors Biosystems Analysis and Far 
Western Anthropological Research Group has 
involved obsidian characterization and hydration 
studies of recovered artifacts·. To date. over 6,000 
artifacts have been characterized using x-ray 
fluorescence trace element methods by Richard 
Hughes (IRI) and BioSystems Analysis. Over 4.000 
of these characterized artifacts were recovered during 
testing and data recovery efforts at Oregon sites in 
Gilliam. Sherman. Wasco. Jefferson. Deschutes. and 
Klamath counties. The remainder of the specimens 
were drawn from California sites in Modoc. Siskiyou. 
Shasta. Tehama, Colusa. Solano and Contra Costa 
counties. Tom Origer. Sonoma State University. has 
provided obsidian hydration measurements for a large 
proportion of these characterized artifacts. 

Obsidian data for the PEP samples are most complete 
for items recovered during the 1991 field season and 
analyzed in 1991 and 1992. The remainder of this 
short research report will focus on the results or the 
preliminary analysis of these artifacts. 

Results of 1991 PEP Testing Activities 

In 199 l. over 1100 obsidian artifacts from Oregon 
and California sites were characterized and examined 
for hydration rims. Oregon obsidian-related efforts 
were concentrated at fourteen Deschutes County sites 
located in the Newberry Volcano region near Bend 
and at five Sherman County sites situated in 1he John 
Day Canyon. In California. eleven sites from Modoc. 
Shasta. Contra Costa. and Solano counties were 
sampled. 

Oregon. A total of 884 obsidian artifacts from 
nineteen Sherman and Deschutes County 
archaeological sites were selec1ed for XRF and 
obsidian hydration analysis as part of the 1991 
Oregon Pipeline Expansion Project activities. 

Fifty-four artifacts from five sites in the John Day 
drainage of north-central Oregon, representing a 100 
percent sample of analyzable obsidian artifacts. were 
chosen for analysis. The most striking characteristic 
of the results for the John Day obsidian studies is the 
predominance of obsidian from unidentified geologic 
sources. Between four and six unknown sources 
accounted for 72 percent of the characterized artifacts. 
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The low frequency of obsidian at the John Day sites 
(typically less than five percent) suggests parent 
obsidian sources located at some distance from the 
sites. Currently. we speculaie that 1hese sources may 
be located to the east or southeast of the John Day 
sites in the Ochoco and Malheur National Forests. 
With this problem in mind. numerous previously 
unexamined obsidian sources in north-central Oregon 
were sampled in 1992 by Richard Hughes. When 
completed. his geochemical analyses of the glasses 
may provide some resolution to the problem of the 
unidentified obsidian sources commonly recovered 
from north-centmJ Oregon archaeological sites. 

Deschutes County sites provided 830 artifacts for 
characterization and hydration studies. This sample 
comprised 3.7 percent of 1he more 1han 19.000 pieces 
of obsidian debitage recovered and I 00 percent of all 
identified obsidian tools. A total of 13 identifiable 
sources or geochemical groups (not including several 
minor unknown sources) were assigned 10 the 
artifacts. Not surprisingly. Newberry Volcano. a 
major regional source of several pre- and 
post-Mazama obsidian flows and domes. was the 
major source area represented. Eighty-live percent of 
the artifacts originated from sources on the lower 
flanks of Newberry Volcano (McKay Butte and 
Quartz Mountain) or within the summit caldera. The 
remaining artifacts were correlated with sources in the 
central High Cascades (Obsidian Cliffs). the central 
Western Cascades (Inman Creek). the nonhwestern 
Great Basin (Cougar Mountain and Glass Buttes). and 
the Klamath Basin (Spodue Mountain and Silver 
Lake/Sycan Marsh). Fifty-four of the characterized 
artifacts were provisionally assigned to a provisional 
Unknown X group: it is not known yet whether this 
group represents unrecorded geochemical variation in 
the Newberry Caldera chemical group or whether it is 
a new source. 

Preliminary analysis of the Deschutes County obsidian 
hydration data indicate heavy pre-Mazama use of 
materials from McKay Butte. the source of a visually 
distinctive glass located on the lower western slopes 
of Newberry Volcano. As evidenced by hydration 
measurements and the comparison of pre- and 
post-Mazama artifact samples. the use of McKay 
Butte glass decreased rapidly with the eruption of 
multiple post-Mazama obsidian flows in Newberry 
Caldera. Obsidian from these Newberry caldera 
sources rapidly displaced McKay Butte as the major 
regional obsidian source throughout the remainder of 



the Holocene. Although most of the caldera flows 
erupted shortly after the Mazama event. the most 
recent of the flows. the Big Obsidian Flow. was 
emplaced only 1300 l4C years ago. Anomalously 
thick hydration rims from several artifacts correlated 
with the Big Obsidian Flow led to the recognition of 
a previously unsampled early Holocene obsidian flow 
within the caldera that was nearly completely buried 
by tephra from Mount Mazama and from local vents. 
This 10.000 year-old obsidian flow. aptly named the 
Buried Obsidian Flow. was found to be very similar 
in trace element composition to the Big Obsidian 
Flow. Further trace element studies of the Buried 
Obsidian Flow glass are being carried out in 
conjunction with Tom Connolly. Oregon State 
Museum of Anthropology. and will provide more 
details about the chemical similarities of the two 
sources. 

Hydration measurements of artifacts from several of 
the Deschutes County sites were hampered by the 
presence of an acid-resistant encrustation on many of 
the artifacts. A surprisingly large percentage of 
artifacts. typically between 15 and 20 percent. failed 
to yield readable hydration rims. The encrustation 
was found to be somewhat elevated in titanium (Ti). 
and had to be physically removed from those artifacts 
for which this minor element was considered 
source-diagnostic. 

The overall picture presented by the analyzed 
Deschutes County artifacts is that of the dominant use 
of local obsidian sources combined with a marked 
mid-Holocene temporal shift in source preference. the 
latter due to the appearance of several post-Mazama 
obsidian flows in Newberry Caldera. There is no 
compelling evidence for the presence of active 
exchange systems in this region - the spatial 
distribution of the characterized artifacts can be most 
easily explained with models of direct access local 
procurement. procurement embedded within seasonal 
subsistence activities. and the occasional curation of 
artifacts. particularly tools. 

California. Two hundred and fifty nine artifacts from 
eleven northern California sites were selected for 
obsidian analysis. Natural glass from four Modoc 
County sites (N=87) was found to originate almost 
exclusively from multiple sources in the Medicine 
Lake Highlands. The East Medicine Lake and 
Grasshopper Rat/Lost Iron WelVRed Switchback 
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chemical groups. the major sources represented 
among the Medicine Lake Highlands glasses. were 
responsible for 66 percent of the characterized 
artifacts. Six artifacts were found to originate from 
the 1100 year-old Glass Mountain obsidian flow. 
Like the mid to late Holocene flows at Newberry 
Volcano. this latter source is of particular interest 
because of its narrow chronological window of 
availability. 

Obsidian studies at Shasta County sites (N= 122) 
reveal a picture of local procurement from the 
widely-distributed Tuscan obsidian source (72 percent 
of the samples) along with significanl longer-distance 
procurement (greater than 100 km of obsidian from 
the Medicine Lake Highlands (23 percent). A single 
Kelly Mountain artifact was identified among the four 
Shasta sites. 

Six artifacts from a small Solano County site (N=6) 
were found to originate from nearby Coast Range 
sources. primarily the Napa Valley source. 

In the two Contra Costa County sites (N=43). 
Northern California Coast Range sources. particularly 
Napa Valley. dominate the collections with 32 
samples. Small amounts of glass from Annadel and 
Borax Lake are also present. Trans-Sierran 
procurement of obsidian from the Long Valley 
Caldera region. a well-established pattern in central 
California sites. is indicated by the presence of four 
artifacts from the Casa Diablo. Bodie Hills. and Mono 
Glass Mountain sources. 

/992 and Beyond. Obsidian-related research 
associated with the Pipeline Expansion Project is still 
very much a work in progress. In 1992. over 3.000 
obsidian artifacts were selected for trace clement and 
obsidian hydration analyses from Oregon sites in 
Jefferson. Deschutes. and Klamath counties and at 
California locations in Modoc. Siskiyou. Shasta. and 
Colusa counties. A significant collection of additional 
samples will also be processed in 1993. Trace 
element, obsidian hydration. and artifact data from the 
entire multi-year project are being gradually compiled 
into an extensive database that will be available for 
eventual analysis and interpretation. We anticipate 
that when the project is complete. this database will 
provide the largest single body of obsidian 
characterization and hydration data yet compiled from 
a single archaeological project. This body of 



infonnation should offer us an unprecedented look 
into the obsidian procurement patterns and obsidian 
hydration chronologies of central Oregon and northern 
California. 

A LARGE OBSIDIAN DATABASE FOR THE 
NORTH-CENTRAL SIERRA NEV ADA: 

PROBLEMS AND PROSPECTS 

by Charles H . Miksicek, BioSystems Analysis, Inc., 
Santa Cruz 

In the course of preparing a Framework for 
Archaeological Research and Managemem in the 
North-Cemral Sierra Nevada and Overviews of the 
Prehiswry of the Eldorado and Stanislaus National 
Fores1s. BioSystems Analysis. Inc. has assembled 
four large database files with obsidian hydration and 
sourcing infonnation for the region. Al present the 
database contains 15 sites (235 records) for the Tahoe 
NF area. 80 sites (539 items) for Eldorado NF. 55 
sites ( 1879 cuts) for the Stanislaus region. and 56 
sites (2042 readings) for Yosemite National Park. 
This gives a grand total of 206 sites and 4695 
hydration band measurements. These files include 
data for both the forests themselves and nearby sites 
in the same counties. 

This database was gathered from individual lites 
graciously shared by Tom Origer at the Sonoma State 
Obsidian Hydration Laboratory, Rob Jackson of the 
Uthichron - Laboratory of Obsidian Hydration (Rob 
now heads the Bi0Sys1ems office in Sacramento}. and 
records on file at BioSystems. Data from the UCLA 
Hydration Lab has not yet been incorporated into this 
database. 

This whole project began with a simple a11empt to 
assemble existing chronological information for the 
Stanislaus overview in an easily manipulated format. 
This first database, in DBASE IV Version 1.5. 
included anifact categories. catalog numbers. 
hydration data. source information. radiocarbon dates. 
drainage basin, and elevation (a proxy variable for 
EHT and vegetation community - I am, after all an 
archaeobotanist and not primarily an obsidian person). 
No provenience information other than site number 
was entered. About halfway through compiling the 
Stanislaus data. I learned that other researchers at 
BioSystems had intended to do this for the entire 
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north-central Sierra. so the Stanislaus effort became a 
pilot study. 

Although this initial trial run was very time 
consuming, only a few minor problems were 
encountered. The Sonoma State files were in 
delimited ASCII format which could be imported into 
DBASE IV and merged into a single database. In the 
Sonoma State files, site number was not included as 
a separate variable but was reported as a line of text 
separating sets of hydration measurements. This 
problem was solved by first printing out individual 
ASCH files. deleti.ng anecdotal lines of text. importing 
the files into DBASE. and then creating a new field 
with site number(s}. The Lithichron files were in 
FOXPLUS which is completely compatible. and the 
BioSystems files were already in DBASE IV. A few 
older datasets had 10 be entered by keyboard. 
Variable fields were standardized by name. width. and 
type usually by creating a new field and renaming 
existing records. For example hydration band widths 
may have been reported as "Mean". "Mean l ", or 
"Band l ". Abbreviations for artifact types and 
obsidian sources also had 10 be made consistent 
(imagine having BH. BH(x}. BH(v). BOD. Bodie. and 
Bodie Hills counted as six separate sources in a 
query). The Stanislaus database was kept in its 
original format but lhe process was streamlined for 
subsequent datasets. The Li1hichron files were used 
as a template and other files were modified to lit this 
structure. While it took several weeks 10 pull 
together the Stanislaus database. find all of the 
supplemental infonnation. and figure out all of the 
bugs. it only required three days 10 assemble the 
slightly larger Yosemite file . 

As long as I am discussing problems I should mention 
that a file the size of the Yosemite database (440K) 
seems to be about the practical limit for desktop 
computers or small network applications. It takes a 

• very long time to print this file, with summary 
statistics by site (count. mean. standard deviation. 
range) using the DBASE report function . Also this is 
near the memory limit for complex queries using 
Reflex. Paradox. Lotus. DBASE. or similar programs. 

What are the advantages of pulling all of this 
information together into a few large databases? First 
of all it is much more appropriate to do exploratory 
data analysis. search for meaningful pauems. and test 
hypotheses if you have a large. statistically valid 
dataset. It is much easier to generate summary 



statistics. tables. or graphics if the raw data are 
entered in some fonn of database or spreadsheet 
program. 

Secondly a large dataset aJlows a researcher to more 
properly address broad-scale. ·regional questions such 
as chronology and exchange. It is difficull 10 gel an 
adequate perspective from only a few sites. 

For example. prior to work at Clark·s Flat (CA-CAL
S342) and Gabbot Meadow (eg. CA-ALP-192) it was 
generally assumed that the Sierras were only sparsley 
occupied prior to a thousand years ago. Nevenheless 
almost 60% of the hydration band measurements in 
the Nonh-CentraJ database. for both Bodie and Casa 
Diablo obsidians. are 4.0 microns or larger (82% >= 
3.0). (Note: There may be a little inherent bias in that 
people are probably more likely to submit older 
material for hydration. using the "why bother 10 cul 
anmher DSN?" approach to sample selection.] 

The reciprocal relationship between Bodie Hills and 
Casa Diablo obsidian in the Nonh-Central Sierra 
Nevada has often been discussed. Figure J presents 
available source information for the four large 
management units included in the present study. The 
transition from mostly Bodie to predominantly Casa 
D seems to occur between the Tuolumne (78% BH. 
15% CD) and Merced (15% BH. 85% CD) River 
drainages. 

It is also possible 10 start examining differences in the 
relative abundance of obsidian from various sources 
through time. Figure 2 summarizes hydration and 
source data from Stanislaus NF (mostly Bodie) and 
Yosemite NP (mostly Casa D). Do the contrasts 
between the two curves reflect slight differences in 
regional settlement. variations in source preference. 
dissimilar hydration rates. some unknown sampling 
biases. or a combination of the above factors? 

By combining hydration measurements. source 
infonnation. elevation. and independent chronological 
data (radiocarbon dates. time-sensitive artifacL'i. etc.). 
it should aJso be possible to refine and test source
specific hydration rate estimates for the west slope of 
the Sierra Nevada Somehow that sounds like the 
basis for a future column though. 
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Figure I. Nonh-Central Sierra Source Data 
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ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Compiled by Kim Tremaine of BioSystems Analysis, 
Inc., 1017 From Street, Sacramento, California 95814 
USA; (916) 557-4500; FAX (916) 557-4511 . 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged-in" to contract or 
research archaeology of a cenain region to hear of 
and gain access to reports. In addition. the 
proliferation and number of journals. and ~e 
interdisciplinary nature of obsidian and glass studies 
make it difficult to keep abreast of all relevant. 
current literature. The lAOS Newsleller will alert 
readers to some of this information by reproducing 
abstracts and summarizing literature that may be of 
particular interest to IAOS members. 

Bailey, Jeff, Alan Bryan, Diane Cockle, and Ruth 
Gruhn 
1992 New Information on Wilson Butte Cave. 

Idaho. Paper presented at the 23rd Great Basin 
Anthropological Conference. Boise Idaho. 

ABSTRACT 

New excavations at Wilson Bulle cave recovered 
many artifacts and bone fragments from undisturbed 
zones in the lower deposits on the north side of the 
cave: as well. a great number of artifacts were 
recovered from the overlying disturbed deposits. The 
final report on the site stratigraphy and early artifacts 
by Alan Bryan and Ruth Gruhn is near completion. 
and results will be presented. A study of obsidian 
sources utilized by the prehistoric inhabitants has been 
carried out by Jeff Bailey, and Diane Cockle has 
completed a study of amateurs ' artifact collections 
from the upper levels of the cave to address the 
question of ethnic identification of the latest 
prehistoric phase. Poster panels will summarize the 
significant new information. 

Beck, Charlotte and GP.orge T. Jones 
1992 Late Pleistocene/Early Holocene Territorial 

Use in Eastern Nevada. Paper presented at the 
23rd Great Basin Anthropological Conference, 
Boise, Idaho. 
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ABSTRACT 

Prehistoric hunter-gatherer mobility and territorial use 
has been of interest to Great Basin archaeologists for 
some time. yet getting at these aspects of prehistory 
through the archaeological record has proven quite 
challenging. Through the identification of raw 
material source areas utilized by late Pleistocene/early 
Holocene populations in eastern Nevada we have been 
able to discern local and regional patterns of toolstone 
conveyance as well as shifLc; in these patterns over 
time. In this paper we discuss these "micro" and 
"macro" source use patterns and how these patterns 
relate 10 strategies of mobility and territorial use 
during the late Pleistocene/early Holocene. period in 
eastern Nevada. 

Cassidy, Julie K. 
1992 Explaining Lithic Assemblage Differences in 

the Medicine Lake Highlands. Siskiyou County. 
California. M.A. Thesis. Anthropology 
Department. California State University. Chico. 

ANNOTATION 

Two prehistoric sites (Giant Crater and Doe Peak) 
located in the Medicine Lake Highlands at similar 
distances to Grasshopper Flat obsidian source. 
exhibited differences in naked stone assemblages. 
Four prominent explanations as to variation were 
considered: (1) employment of different 
manufacturing technologies: (2) different functional 
purposes for the sites: (3) representation of two 
distinct ethnic groups: and (4) implementation of 
different mobility strategies. These explanations were 
substantiated with the exception of variation due to 
ethnic differences. given difficulties in assessing 
ethnic affiliation. 

In addition to considering the above explanations. 
Cassidy also suggested that temporal differences in 
site use might contribute to an understanding of 
assemblage differences. Thus. hydration analyses 
were conducted on 137 obsidian specimens. yielding 
comparable micron ranges (Giant Crater 0.7 to 5.0µm: 
Doe Peak. 1.2 to 5.7µm}. Chronometric dates were 
derived based upon a rate developed by Basgall and 
Hildebrandt ( 1989) for sites in the Sacramento River 
Canyon, adjusted for difference in mean annual air 
temperature. Cassidy, in comparing the two sites. 
concluded that time overlap was indicated by micron 



ranges. while temporal discreteness at these sites was 
indicated by micron means. 

Green, James P. 
1992 Obsidian Sourcing and Hydration Dating of 

Folsom Aged Artifacts from Owl Cave, Eastern 
Idaho. Paper presented al the 23rd Great Basin 
Anthropological Conference. Boise. Idaho. 

ABSTRACT 

Obsidian sourcing and hydration dating was 
undertaken in debitage. tools. and projectile points 
from the pre-8000 B.P. levels at Owl Cave. This 
study involved initiating a laboratory induced 
hydration study of source obsidians in the region. a 
means of controlling source specific hydration rates. 
In addition. source materials and artifacts were 
submitted -for quantitative trace element analysis so 
that artifacts could be fingerprinted to specific 
sources. As temperature is a critical variable in 
obsidian hydration. ground and air temperatures in the 
site locality were investigated. These studies 
provided information on the sources and age of the 
Folsom aged artifacts. procurement spheres. artifact 
displacement. and the possibility of multiple Folsom 
occupation. 

Hull, Kathleen L. 
1992 Obsidian Hydration Studies: Initial 

Interpretations of Chronology and Obsidian Use. 
Paper presented at the 23rd Great Basin 
Anthropological Conference. Boise. Idaho. 

ABSTRACT 

As part of data recovery on the Kem River Pipeline 
Project, obsidian hydration analysis was completed for 
samples from sites in California. Nevada, and Utah. 
These data reflect a broad temporal span and. 
reviewed in concert with x-ray fluorescence 
geochemical source results for select samples. are 
useful in exploring diachronic pauerns in obsidian 
use. particularly in the Utah portion of the pipeline 
route. The extensive sampling program undertaken in 
Utah has provided a foundation upon which to build 
a regional hydration database of use for relative 
temporal placement of site components and. too. for 
initial consideration of source-specific hydration rates. 
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Mazer, J.J., J.K. Bates, C.R. Bradley, and C.M. 
Stevenson 
1992 Water Diffusion in Tektites: An Example of 

the Use of Natural Analogues in Evaluating the 
Long-Term Reaction of Glass with Water. Journal 
of Nuclear Materials 190:277-284. 

ABSTRACT 

A natural analogue approach is used to relate water 
diffusion in natural rhyolitic glasses of great age to 
water diffusion in nuclear waste glasses. Tektites arc 
glasses of excelleJtt durability with approximately 74 
wt% Si02• They have a resistance to water diffusion 
similar to that for nuclear waste glasses where the 
diffusion coefficients are approximately 2X 10·2.i m2/s 
at 25°C. The results of a series of experiments with 
tektite glass in water vapor atmospheres between 150 
and 225°C for up to 400 days are presemed. Water 
diffusion was found 10 be the rate-determining process 
in all experiments. The reaction resulted in the 
formation of a birefringent hydration layer. that 
increased in thckness up to 4.8µm as a function of the 
square root of time. The temperature dependence of 
the reaction was quantified. allowing the experimental 
results to be extrapolated to repository-relevant 
conditions for nuclear waste glass. These calculations 
indicate that the water diffusion reaction process is 
slower than the reaction observed in nuclear waste 
glass experiments. 

Raymond, A nan W. 
1992 Obsidian Blades and Chert Bifaces: Two 

Lithic Technologies at Radtke Spring. Malhcar 
National Wildlife Refuge. Oregon. Paper prcscmcd 
at the 23rd Great Basin Anthropological 
Conference. Boise, Idaho. 

ABSTRACT 

Receding floodwaters in 1990 revealed a dense 
archaeological site (35-HA-2011) at Radtke Spring. 
Malheur National Wildlife Refuge, Oregon. Wave 
erosion has washed away fine sediments leaving 
artifacts from presumably multiple occupations and 
activities all on the same surface. The cultural 
material is dominated by local Mud Lake Chen. and 
several imported obsidians. The organization of the 
chert and obsidian technologies is very different. The 
flintknappers assayed and reduced Mud Lake Chen 
into bifaces. While obsidian was reduced by 



percussion into conical cores and blade llakes (Radtke 
Spring is the first reJX)rted case of core and blade 
technology in Lhe Great Basin). The two technologies 
are soluLions 10 toolsione availability. tool demand 
and use. and residential mobility. Limited evidence 
suggests that the two technologies are the product of 
different groups separated widely in time. 

Rhode, David 
1992 The World According to a Hydrating 

Obsidian Flake: Steps Toward Chronological 
Control of an Archaeological Landscape. Paper 
presented at the 23rd Great Basin AnthroJX)logical 
Conference. Boise, Idaho. 

ABSTRACT 

The success of the currently fashionable "landscape" 
or "distributional" archaeological perspective depends 
largely on how well we can accurately date the full 
range of archaeological phenomena in a region. and 
thereby periodize those phenomena into coherent 
occupational patterns. In the Yucca Mountain area. 
where much of the archaeology is comprised of 
surface lithic scatters of varying densities and 
distributions. obsidian hydration holds promise as an 
chronological technique applicable 10 much of the 
archaeological record. Because hydration is a 
tempera1ure-sens111ve process. and because 
temperature regimes vary considerably in different 
environmental settings throughout the region. 
correlation of hydration values of artifacts from 
different environmental temperature variation. such as 
the effects of elevation. landform aspect. substrate. 
and cover. This paper describes our efforts 10 map the 
environmental variability in temperature found in the 
Yucca Mountain region at various spatial scales. and 
to assess the chronological precision JX)Ssible in the 
region using the obsidian hydration technique. 

Schroth, Adella 
1992 Preliminary Results of Dating the Stahl Site 

and the Pinto Basin Site. Paper presented at the 
23rd Great Basin AnthroJX)logical Conference. 
Boise, Idaho. 

ABSTRACT 

This paper presents the preliminary results of 
archaeometric dating of the two type sites of the Pinto 
series of projectile points. Two sites from Pinto 
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Basin. Joshua Tree National Monument. Riverside. 
California are discussed. The reliability and validity 
of other archaeometric dates associated with Pinto 
JX)ints are also considered and the implications of the 
dates along with preliminary conclusions in regard 10 
previous assumptions are given. 

Swift, Mark 
1992 Lithic Resources of Hamey Basin. 

Southeastern Oregon. Paper presented at the 23rd 
Great Basin Anthropological Conference. Boise. 
Idaho. 

ABSTRACT 

Harney Basin is a land of rich and diverse lithic 
resources for stone tool manufacture. Hundreds of 
obsidian. basalt and CCS/MCS quarry sites have thus 
far been recorded on Forest Service and Bureau of 
Land Management lands within the basin. This paper 
summarizes the recorded quarry sites. looks at 
geologic information to suggest other potential 
obsidian source areas. and presenLc; and analyzes 
existing sourcing data within the Harney Basin. 

Woodall, Gregory R. 
1992 Black Glass and Kem Gas: Recent 

Investigations of Obsidian Sources in the Eastern 
Great Basin. Paper presented at the 23rd Great 
Basin Anthropological Conference. Boise. Idaho. 

ABSTRACT 

The volcanic regions of southeastern Nevada and the 
western half of Utah contain numerous source areas 
of k'Ilappable obsidian. Many of these source 
locations were sampled in conjunction with data 
recovery efforts during the Kem River gas pipeline 
project. While several of the source areas have been 
previously reported. this paper presents new 
infonnation on these known sources. In addition. 
several previously unreported sources. the potential 
for locating new source areas in the future. and the 
use of visual sourcing are discussed. Finally, 
implications of these new data for other research 
questions such as regional interaction and trade are 
presented. 

Yohe, Robert M. II 
1992 Lithic Resource Utilization at Rose Spring 



(CA-INY-372): Results of a Technological 
Analysis of Flaked Stone Artifacts and Debitage. 
Paper presented at the 23rd Great Basin 
Antttropological Conference. Boise. Idaho. 

ABSTRACT 

One of lhe objectives of the recent re-excavation of 
lhe Rose Spring site in eastern California was to 
evaluate the impact of the inrroduction of the bow and 
arrow on local obsidian exploitation. Part of 1he 
strategy of this study involved the collection and 
analysis of a large sample of lithic 
reduction/production waste that was produced over the 
6.000 year occupation of the site. A model of the 
anticipated change in the use of bifacial cores with 
lhe adoption of a new hunting technology requiring 
less lilhic material was posited then 1ested by using 
the data generated from the this study. 

TECH NOTES 

This section of the Newsletter is devo1ed 10 shari ng 
new techniques. innovative ideas. sources of 
equipment and supplies. and discussing new 
technologies. and providing guidance on obsidian 
studies techniques. Obsidian analysts are invited to 
submit information relating to these topics. 

VIDEO-CALIPERS IN OBSlDIAN 
HYDRATION ANALYSIS 

Video-calipers first became available 10 indusuy in 
1he early 1980s. In the IAOS News le It er # 1. Fall 
1989. the editor provided a brief introduction to one 
of these units. the CUE Micro 300. At Obsidian 
Hydration Analysis Service I have used a CUE 300 
for almost a year and have found it far superior to the 
filar micrometer. I feel that a brief review of a system 
would be useful to other labs thinking about 
upgrading their equipment 

Advantages of Video-Calipers 

1) There is no physical distance between the sample 
image and the measuring device, reducing 
possible optical/mechanical alignment problems. 
Additionally, with a video-caliper one bypasses a 
pervasive problem with filar micrometer 
eyepieces--that they tend to loosen themselves 
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within the microscope observation tube. allowing 
movement of the micrometer measurement lines 
over the sample image. 

2) The video-caliper system produces far less eye 
strain because the technician can take 
measurements using both eyes. as opposed to one 
eye with the filar micrometer. 

3} The video-caliper provides a larger field of view 
than the filar micrometer. thus requiring less 
sample manipulation and refocusing. 

4) Measurement· output can be directly transmitted 
from the video-caliper to a database. The Cue 
Micro models 200 and 300 provide an RS 232C 
serial port that can output the loci of individual 
measurements in ASCH for either immediate 
printing or incorpora1ion into an optional 
computer dalabase. 

5) The video-caliper provides calibra1ion presets for 
each objective lens. allowing calibraled 
magnification changes when investigating 1he 
sample. These calibration presets allow 
measurement with any objective. saving time and 
providing more accurate hydration band 
measurement and analysis. Often. a technician 
has to measure samples with somewhat 
ambiguous bands. To insure that what is being 
measured is indeed hydration. different 
magnifications help distinguish slight bevels or 
geo-chemical inclusions in samples. 

6) Because video-caliper systems use video 
monitors. numerous settings for color. sharpness. 
and contrast are available. 

7) By recording video signals from the caliper unit. 
the technician can document the loci of all 
measurements. thus providing a first step in 
hydration measurement replicability. Videotaped 
microscopy sessions can then be curated 1ogether 
with thin-sections. providing a pennanent record. 

8) The video-caliper facilitates instruction in 
hydration measurement by displaying the sample 
image to a video monitor. Technicians then can 
discuss their criteria for loci selection and optical 
adjustments before measurement. Students 
benefit from displayed images by seeing what a 
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beveled edge. a diffused band. and a band 
acceptable for measurement look like. 

9) Olympus Corporation [see below J sells an 
optional "joystick" that allows the manipulation of 
video-caliper measureme'nt lines. I have not 
found this option particularly useful. The 
advantage of this device is its placement near the 
microscope base. providing for slightly faster 
measurement. During measurement the technician 
regularly has to adjust the color and intensity of 
the measurement lines on the video-caliper unit. 
negating any advantage to having the "joystick" 
closer to the microscope base. 

Disadvantages of the Video-calipers 

1) The cost! Scientific Instruments Company has a 
number of packages that incorporate a video
caliper system into an existing microscopy 
system. These systems include a video camera. 
video monitor and the video-caliper unit. The 
prices for Olympus systems are $2890 for the 
Cue Micro 100: $3695 for the Cue Micro 200: 
and $4395 for the Cue Micro 300. To implement 
these systems a trinocular head attaches to the 
microscope base and a 2.5x lens magnifies the 
optical image to a charged coupling device in the 
video camera. 

2) Other vendors sell video-caliper products that are 
less costly. Boeckeler Instruments [available 
through Scientific Instruments Company] offers a 
complete measurement system for about $3495. 
The Boeckeler system is more complicated than 
the Olympus system because it uses video image 
masks. A mask is a video-generated 
measurement tool superimposed upon 
microscopically derived optical images. providing 
point-to-point measurement. This feature is not 
available on the Olympus models. 

The only disadvantage. other than cost. of video
caliper measurement systems in obsidian hydration 
measurement is the reduced quality of the displayed 
image. However. there are display and video camera 
options (particularly red. green. blue. and gray scale 
systems) available that mitigate reduced image 
quality . 

Video-calipers are powerful measurement tools. 
providing many advantages to obsidian hydration 
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laboratories. The ability to record microscopy 
sessions and to depict the loci of measurements taken 
along hydration bands will increase the repeatability 
of obsidian hydration determinations. Moreover. 
displaying sample images on video monitors will 
allow obsidian hydration technicians to discuss their 
criteria for locus selection and methods for 
measurement. increasing inter-observer reliability. 

For more information contact: 

Jeff Hamilton: Obsidian Hydration Analysis Service. 
5728 Calmor Av~nue. Suite 4. San Jose. California. 
U.S.A .. 95123: voice: (408) 578-9034. 

Olympus Corporation: 4 Nevada Drive. Lake Success. 
New York. U.S.A .• 11042-1179. 

Powell Vision Systems; Tom Cavallero. 808 Alamo 
Drive. Suite 323. Vacaville. California. U.S.A .. 
95688: voice: (707) 447-9454. 

Scientific Instrument Company: 1128 Evelyn Avenue. 
Sunnyvale California. U.S.A .• 94086: voice: (408) 
739-263 l. 

MEETINGS AND EVENTS 

Compiled by Dr. M. Ste ven Shackley, of the Phoebe 
Hearst Museum of Anthropology. /03 Kroeber Hall , 
University of California, Berkeley, CA 94720 USA ; 
(510) 642-3681 ; FAX 643-8557. BITNET: 
SHACKLEY @ UCBCMSA . Internet : 
shackley@cmsa.berkefey.edu 

February 

Feb. 8-11. Geologic Remote Sensing Meeting. 
Pasadena. CA. USA. Nancy Wallman. ERIM. Box 
134001. Ann Arbor. MI 48113 USA. 313-994-1200 
ext 3234: fax 313-994-5123. 

Feb. 11-16. American Association for the 
Advancement of Science. Annual Meeting. Boston. 
MA. USA. AAAS. 1333 H St. NW. Washington. DC 
20005. USA (202) 326- 6400. 



April 

Apr. 7-11. Society for California Archaeology 
Annu~ Meeting. Asilomar. CA. USA. Society for 
California Archaeology. Department of Anthropology. 
California State University. Fullerton. CA 92634: 714-
773-3977. The Annual IAOS Business Meeting will 
take place during Saturday (4/10) at noon during 
the SCA meeting. 

Apr. IO. IAOS Business Meeting. Asilomar. CA. 
USA. 

Apr. 11-17 Society for American Archaeology 58th 
Annual Meeting. St. Louis. MO. USA. Jay F. 
Custer. Department of Anthropology. University of 
Delaware. Newark. DE 19716 USA. 

October 

Oct. 25-28. Geological Society of America. Annual 
Meeting. Boston. MA. USA. Geological Society of 
America. 3300 Penrose Place. Boulder. CO 80301. 
USA. (303) 447-2020. 

1994 

Apr. 11-15. Materials Research Society. Spring 
Meeting. Symposium: Materials Issues in Art and 
Archaeology IV. San Francisco. CA. USA. 
Materials Research Society. 9800 McKnight Road. 
Pittsburgh. PA. USA: 412-367-3012. 

Jun. 5-11. Geochronology. Cosmochronology and 
Isotope Geology (ICOG-8). Berkeley, CA. USA. 
Gamiss Curtis, Institute of Human Origins
Geochronology Center. 2453 Ridge Road. Berkeley, 
CA 94709 USA: 510-845-4003: fax 510-845-9453. 

ABOUT THE IAOS 

The IAOS was established to: 

1) develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2) develop standards for recording and reporting 
obsidian hydration and sourcing results; 
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3) provide technical support in the fonn of training 
and workshops for those wanting to develop their 
expertise in the field. 

4) provide a central source of information regarding 
advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 

MEMBERSHIP 

The IAOS needs membership to ensure the success of 
the organization. To be included as a member and 
receive aJJ of the -benefits thereof. you may apply for 
membership in one of the following categories: 

Regular Member • . . . . . . . . . . . . . S20.00/year 
Institutional Member . . . . . . . . . . . SS0.00/year 
Life-Time Member . . . . . . . . . . . . . . . S200.00 

Regular members are individuals or institutions who 
are interested in obsidian studies. and wish to support 
the goals of the IAOS. Regular members will 
receive any general mailings: announcements of 
meetings. conferences. and symposia: newsletters: and 
papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals. facilit ies. 
and institutions who are active in obsidian studies and 
wish to participate in inter-laboratory comparisons and 
standardization. If an institution joins. all members of 
that institution are listed as IAOS members. although 
they will receive only one mailing per institution. 
Institutional members will receive assistance from. or 
be able to collaborate with. other institutional 
members. Institutional members are automatically on 
the Executive Board. and as such have greater 
influence on the goals and activities of the IAOS. 

*Membership fee may be reduced or waived in cases 
of financial hardship or difficulty in paying in foreign 
currency. Please complete the form and return 10 the 
Secretary with a short explanation regarding lack of 
payment. 

**Because membership fees are very low. the IAOS 
asks that all payment be made in US dollars in 
international money orders or checks payable on a 
bank with a US branch. If you do not do so. much of 
your dues is spent in currency exchange. 
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If you wish to join us. mail a check or money order 
to the IAOS: 

· Lisa Swilli11ger, Secretary-Treasurer 
Department of Anthropology 

California State University at Chico 
Chico, California 95929-0400 

(916) 898-6256 

CALL FOR ARTICLES, REVIEWS, 
SHORT REPORTS, ABSTRACTS, AND 

ANNOUNCEMENTS 

Submissions for articles. reviews. short reports. 
abstracts. or announcements for inclusion in the next 
newsletter should be received by March 15. 1993. 
We accept electronic media on IBM compatible 3.5" 
or 5.25" diskettes. in a variety of word processing 
fonnats including Wordperfect (4.2 or 5.x). Wordstar. 
and Microsoft Word or ASCil text formats. A hard 
copy should accompany diskettes. Articles or 
Reviews: Send 10 Lisa Swillinger (address above). 

Short Reports: If you are interested in briefly 
reporting on research findings (e.g. , one column in 
length), contact Mike Rondeau at CAL TRANS. Office 
of Environmental Analysis. 650 Howe Avenue. Suite 
400, Sacramento. California 92825; (916} 263-3375: 
FAX (916) 263-3384. 

Abstracts & Annotations: If you are interested in 
submitting an abstract or annotation. please contact 
Kim Tremaine at BioSystems Analysis. 1017 Front 
Street. Sacramemo. California 95814: (916) 557-4500: 
FAX (916) 557-4511. 

Meeting and Events: If you have any infonnation on 
upcoming conferences or other events. please keep 
Dr. Steven Shackley infonned. He can be reached at 
the Phoebe Hearst Museum of Anthropology.103 
Kroeber Hall. University of California. Berkeley. CA 
94720 USA: (510) 642-3681; FAX 643-8557: 
BllNET: SHACKLEY @ UCBCMSA. lmernet: 
shackley@cmsa.berkeley.edu 
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NEWS AND INFORMATION 

IAOS ANNUAL MEETING 

Our fifth annual meeting was held on Saturd:iy. April 
10th, at the beautiful Asilomar Conference Center. 
overlooking the Pacific Ocean outside Monterey. 
California, in conjunction with the 27th annual 
meeting of the Society for California Archaeology. 
Approximately 30 persons attended. To recap: 
membership is reported over the one-hundred mark (a 
20% increase from last year): membership is 
composed 92% USA. with others representing 
Australia. New Zealand. Israel. Mexico. and Russia: 
it was decided to operate on a quarterly membership 
renewal schedule: Craig Skinner volunteered to head 
up the membership drive committee: and the Treasury 
holds $2815.87. The executive commi11ec has 
initiated the fonnation of an Advisoiy Board 
(composed of senior obsidian researchers) to lend 
credibility 10 ourorganization and provide infom1a1 ion 
based on experience regarding future <.lirecrions. 
IAOS member. Roger Green of New Zealand. has 

agreed to be our first board member. Other 
personages held in high esteem are currently being 
invited 10 serve. Non-profit incorporation status will 
be investigated by Steve Shackley. in order to be a 
daughter organization of the SAA. Funher. he will 
pursue updating the organization·s by-laws. The topic 
of organizing a symposium on obsidian studies for the 
next SAA meetings in Anaheim. California (at which 
we plan 10 hold our next annual meeting) was raised. 
Paul Bouey 1en1a1ively accepted the responsibility of 
chairing this event. It was reported that Robin 
Torrence. now an archaeologist with the Australia 
Museum. has asked us 10 put 1oge1hcr a symposium 
in Australia. He can ammge for lodging. but not 
airfare. Lastly. the first IAOS Occasional Paper will 
soon be made available al no cost to all current 
members (Obsidian: An Interdisciplinary 
oibiiography. i1y Craig Skinner and Kim Tremaine). 
Plans for additional Occasional Papers were 
discussed. 

NEW OFFICERS 

Officers were elected by mail ballot a few weeks after 
the Annual Meeting. Steve Shackley. previously 
President Elect. became President. Kim Tremaine 
was elected our new Vice President. and Viviana 
Ines Bellifemine will serve as Sccrelary/freasurer. 
Craig Skinner. outgoing President. and Lisa 
Swi\Jinger. outgoing Secrctary(frcasurer will assist in 
the transition . Both plan 10 remain active members. 

GREETINGS FROM THE EX-PRESIDENT 
Craig Skinner 

The I.A.OS Annual Meeting has come and gone. the 
peaceful 1ransition of power has taken place. and I'd 
like to welcome Steve Shackley as the new President. 
I'd also like 10 offer my congratulations to the new 
President-elect. Kim Tremaine. and Secretary
Treasurer. Vi viana Ines Bellifemine. 



---

My thanks to everyone who contributed his/her time 
and writing to the 1992-1993 newsletters: Viviana 
Bellifemine. Jeff Hamilton. Clement Meighan. Charles 
Miksicek. Mike Rondeau. Steve Shackley and 
everyone who returned the obsidian hydration and 
characterization laboratory survey forms. We 
couldn't have done it without you. My special !hanks 
to Newsletter editor/producer Kim Tremaine and Rob 
Jackson who spent many hours pulling together the 
Newsletter and to Lisa Swillinger for taking care of 
financial details and for getting everything printed up 
and safely out in the mail. 

We didn't get everything done last year that we had 
originally mapped out - no IAOS I-shirts. postcards. 
and calendars - but things didn't go too badly. The 
Obsidian Dates JV publication special welll well. 
suggesting that this is a concept that would be worth 
repeating in the f u1ure. The latest itera1ion of the on
disk IAOS Obsidian Bibliography (version 1.5) is 
finished and about to go in the mail for lhose of you 
who request a copy. This one is a major upgrade 
with over 1.000 new references. so do11·1 miss ii. I 
think that we have final ly found just abou1 all the 
references that anyone will ever need. The paper 
version of the bibliography is in the final production 
stages a.1d will be going out in the m:;U :o all current 
IAOS members within the next few months. 

A personal tesrimonialfor the bibliography: As I was 
making the last of many sweeps through the IAOS 
Bibliography for the endless typos. misspellings. and 
omissions that had crept in. I was called upon 10 

produce a very rapid turnaround repon on Califomia 
obsidian sources and procuremen1 pattems. Saved by 
the Bibliography! By loading the basic bibliography 
text file into one Word.Perfect window and the repori 
document into the other window. I could search the 
bibliography for key text strings (e.g .. Casa Diahlo. 
Medicine Lake. Trans-Sierran. etc.) and then cut and 
paste the references inlo the report. Very handy. 

We're now geared up to add images to Ncwsleuer 
articles and announcemems. Thanks to the mir:icle of 
the HP ScanJet. we're now able to easily incorporate 
high-resolution scans of photographs. line drawings. 
and other images into the Newsletter. New au1hors -
send us your photographs along wi1h your research 
articles and reports. 
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This na1urally brings me to the topic of Newsleuer 
materials. 1 know that many of you out there are 
si uing on informa1ion 1ha1 1he rest of us would like 10 

know about. We would like to hear about your 
obsidian-rclaled research projects (completed or not). 
thesis or dissertation research progress. obsidian 
source de1ails and descriptions. and reviews of 
specific 1opics that are of inierest to you. Other 
sugges1ed topics might include: a) The role of 
obsidian research in the new Clinlon Administration: 
b) Extraterrestrial sources of natural glass: c) What 
to do when the sample size (e.g .. budget) is too small; 
d) Where 10 find easy research money so that the 
sample size can be large enough: e) Rapid 
inexpensive approaches 10 non-destructive hydration 
rim measurements; f) Hand care tips and obsidian 
hydration slide preparation: g) Where to find surplus 
XRF spec1rome1ers for under S 1000: h) High-paying 
job opportuni1ies in obsidian-related research: and i) 
How to find a doc1oral commi1tee that likes you just 
the way you are. 

Thanks. It's been fun. See you next year at 1he 
Annual Meeting in Anaheim. California. Craig 

INCOMING PRESiDENTS MESSAGE 
S1e1·e Shackle,· 

While lAOS is only t1 half a decade old. the 
organiza1ion has made great steps forward mainly due 
to the able guidance of previous executive 
commit1ees. interested members. and the dedicated 
few who have been pushing IAOS through its 
infancy. We all owe a debt of gratitude to the 
previous executive commillee: Craig Skinner. 
president Lisa Swillinger. Secretary/freasurer: and 
Kim Tremaine the Newslcuer Edi1or. Rob Jackson. 
who piloted the newslc11cr in the early transition 
years. deserves heallhful 1hanks for the very hard 
work edi1ing can be. 

I will endeavor 10 carry ou1 my job as president 10 the 
best of my abilities. and con1inue the upward ascent 
of the organization. To thal end. we are working on 
a number of projects that will help insure the health 
of 1he organization. My work with the Society for 
Archaeological Sciences (SAS) suggests 1hat a small 
socie1y can benefi1 grea1ly from non-profit 
inco11)0ration . Any funds received as gifts are tax 
sheltered. grants can he enabled through endowed 
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trusts, and we can become a daughter organization of 
the Society for American Archaeology (for free). and 
gain access to workshop space and representation at 
Annual Meetings. This is a relatively easy and 
inexpensive natural step in the evolution of the 
organization. I think we can attract even more 
members through SAA's annual meeting next year. 
In concert with this, will be a revision of the by-laws 
begun by Craig Skinner. This will include the non
profit status declaration. 

The IAOS Advisory Committee. an idea begun by the 
last president. is underway. Roger Green (University 
of Auckland) has agreed to be our first member. Dr. 
Green has been involved with obsidian studies in 
Oceania since the 1960s, and continues to actively 
pursue obsidian research toward the solution of 
archaeological problems. 

Finally , as mentioned earlier. we will be holding our 
annual meeting with the Society for American 
Archaeology in Anaheim. California next spring. 
This promises to greatly increase our visibilily on an 
international scale. and coninue to demons1m1e 1he 
importance of archaeological science to the discipline 
of archaeology. 

I would like to thank everyone in advance for their 
support and I would like to see a good turn out al the 
annual meeting. Please feel free to contact me or the 
other members of the Executive Commillee if you 
have any ideas or concepls you think important to 
consider. M. Steven Shackley 

POLYNESIAN BASALT ARTIFACT 
PROVENANCE WORKSHOP 

The identification of imported artifacts has played a 
prominent role in facilitating discussions of social 
interaction throughout world prehislory. Wilh lhe 
widespread occurrence of pottery and obsidian in the 
western Pacific, archaeologists have proposed various 
models of settlement. identified the origin of 
colonizing groups, and documented subsequent social 
interaction that affected island prehistories. 
Unfortunately for Polynesian archaeologists. pottery 
and obsidian are not present in sufficient quantities 
for distributional studies. Consequently. recent 
research has focussed on the geochemical analysis of 
basalt artifacts. An interdisciplinary workshop. 
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organized by Marshall Weisler (Department of 
Anthropology. University of California at Berkeley) 
and John Sinlon (Department of Geology and 
Geophysics. University of Hawaii) was held on 16 
January to explore and discuss the application of x
ray lluorescence techniques to Polynesian provenance 
studies. In addi1ion to data sharing. suggestions were 
made for increasing inter-laboratory comparability. 
minimal s1:rndards for data repo11ing. and the need for 
acquiring additional sow·ce samples. Inquires can be 
directed to Marshall Weisler (Anthropology 
Department, University of California at Berkeley, CA 
94720: fax 510 643-8557). 

ARTICLE 

Description of Paul's Fire Cache (35LIN542) 
A 8iface Cache from the Western Slopes of the 

Cascades, Oregon 

by A1111 Benneff Rogers 
Willame/le National Forest 

On June 7, 1992. 1he Sweet Home Ranger District of 
ihc Wil!;.i;iicil<.! National Forest had an escape 
rnntrolled burn resulling in fire spreading to a 
recently h;:irves1ed and planted unit. During fire 
suppression ;:ictivities. 1he Fire Management Officer, 
standing in an area disturbed du1ing logging as part of 
a skid tr..iil, looked down and collected eighl large 
obsidian bifaces. The next day he reported !his to 1he 
Sweet Home Ranger District staff and cultural 
resource personnel. These bi faces were all percussion 
tlaked and could have served as preforms or cores. 
The sile was visited that day and numerous whole and 
fragmentary bifaces were recovered from the area. 
The fire . still actively burning. caused vegetation to 
burs! into names around the archaeologist and cultural 
resource technician. Bifaces were often too hot to 
pick up with bare hands. The area was marked so 
!hat fire lighters would avoid it and plans were made 
to return when fire suppression activities were 
comple1ed. Upon return. the datum used for the 
surface collection was re-established and controlled 
excavations began. 

Units were established as bifaces appeared. This trail 
of bi faces led directly into a cut bank formed when a 
skid trail adjacent the site was constructed. 



Excavations into the cut bank revealed 14 bifaces in 
situ within an earthen filled pit approximately 70 cm 
below the surface. AU identifiable pit fill was 
collected. This pit fill is viewed as secondary fill 
associated with the placement of the bifaces. Two 
liters of this fill was submitted for flotation analysis. 
The botanical array was 99% Pinacea branches. bark 
and melted resin. of which 47% is conifir bark. 26% 
Abies (true fir) or Tsuga (hemlock). 13% pitch or 
resin. 7% Pinus sp. charcoal. 7% conifer twig tissue 
with a trace of fem stem tissue (Stenholm. 1992). 

A sample of charcoal (less than 2 grams) from the pit 
fill was submitted for radiocarbon dating by 
accelerator mass spectrometry. The resulling date 
4.075 ± 55 years BP (reference number AA-9773). 
This charcoal is not believed 10 be cullur:il in origin. 
but represents a wildfire incidence and was deposited 
into the pit along with the bifaces. There is no 
evidence that the pit was once a fire hearth as there 
was no evidence of burned soil. 

A total of 33 whole bifaces were recovered along 
with numerous fragments (Figure l ). All 
bifaces show arris grinding on the edges and some 
arris on the surface flake scar margins. A sample of 
ten bifaces were initially selected 011 the basis of 
provenience for hydration and charac1eriza1ion. Nine 
of the bifaces were from unburned subsurface 
contexts adjacent to or in the pit feature and 1he rcnth 
was selected from the bumed disturbed arc:i. 
Hydration measurements were consistently reported as 
2.3 or 2.4 microns± 0.1 microns. The burned biface 
displayed a diffused hydration band of 2.3 microns. 
One of the bifaces was cut so that the remnant ventral 
surface was included and it yielded a mcasurcmcm of 
2.4 microns. All the bifaces were correlated wilh 
Obsidian Cliffs. approximately 30 air miles from the 
site (Jack.son et al .• 1992) 

Technological ana lysis. further obsidian 
characterization and hydration. and the relationship of 
this site to the local prehistory are underway. 
Obsidian Cliffs is the dominant source for ob ' idi:m on 
the Sweet Home Ranger District. A review of 
artifacts collected on the Sweet Home Ranger District 
by Forest Service personnel indicate fr.igments of 
such bifaces have been collected off of previously 
recorded sites. Debitage analysis from the dara 
recovery excavations at nearby 35LIN336 suggests 
that 1ools were manufactured off bifaces similar 10 
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1hose recovered in this cache (Fagan ct al .. 1992). 
This biface cache contributes significantly to the 
understanding of procurement and use of obsidian on 
the Sweet Horne Ranger District. 
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Figure 1. A typical obsidian biface from the Paul's F°IJ'e Cache 



ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Compiled by Kim Tremaine of Bi0Sys1ems Analysis, 
l!lc .. 1017 Fronr Street, Sacramenro. Ca/ifomia 95814 
USA; (916) 557-4500; FAX (916) 557-4511. 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged-in" to contract or 
research archaeology of a certain region to hear of 
and gain access to reports. In addition. the 
proliferation and number of journals. and the 
interdisciplinary nature of obsidian and glass studies 
make it difficult to keep abreast of all relevant. 
current literature. The IAOS Newsletter will alert 
readers to some of this information by reproducing 
abstracts and summarizing literature that may be of 
particular interest to IAOS members. 

Blackman, James M. 
1992 Obsidian Exchange Patterns in the Middle 

East: A Reevaluation. Paper presented 28th 
International Symposium on Archaeometry. M:u'Cl1 
23-27, Los Angeles, California. 

ABSTRACT 
Instrumental neutron activation analysis of over 200 
obsidian artifacts. from archaeological sites in the 
Middle East dating to the 8th through the 5th 
miJlennium B.C.. requires a complete reevaluation of 
the obsidian exchange patterns proposed for these 
regions (Renfrew and Dixon. 1977). Obsidian data 
from late Chalcolithic levels at Aphrodisias in wcstem 
Turkey show a procurement pattern that focuses on 
the Aegean source at Melos rather than on the Central 
Anatolian source at Acigol as previous proposed. In 
northeastern Syrian sites of Aceramic Neolithic 
through 'Ubaid age. a procurement pattern utilizing 
the as yet unlocated lg obsidian source persists well 
beyond the 5200 B.C. date given for a shift in source 
utilization to the 3a source north of Lake Yan. 
Distribution patterns for the lg source. previously 
proposed to be southwest of lake Van. indicate a 
more likely location is on the northern tributaries of 
Euphrates River northwest of Van. Further. these 
same distribution patterns suggest that I g obsidian 
and the Nemrut Dag obsidian were established in 
different exchange systems from as early as the 
Aceramic Neolithic. This paper will present the data 
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upon which these conclusions are based and discuss 
the cultural implications of this reevaluation. 

William Dreyer 
1992 Sourcing in the Presence of Uncertainty: The 

Use of First Order Predicate Logic and Certainty 
Factors in the Analysis of Geochemical Sources 
for Obsidian Artifacts. Paper presented 28th 
International Symposium on Archaeometry, March 
23-27. Los Angeles. California. 

ABSTRACT 
This paper examines the use of first order predicate 
logic and certainty factor.; in the evaluation of trace 
element data derived from X-ray fluorescence analysis 
of obsidian ~u·tifacts. Problems in the use of bayesian 
probability :rnd multivariate statistical techniques for 
classification problems are brielly discussed and an 
ahern:itive approach is proposed in the form of a 
rule-based expert system computer program. 

Elam, .J. Mich:1cl, M.D. Glascock, and H. Neff 
1992 Source Identification and Hydration Dating of 

Obsidi:.in Artifacts from the Valley of Oaxaca. 
Mexico. Paper presented 28th International 
Symposium on Archaeometry. March 23-27. Los 
Angeles. Californi:i. 

ABSTRACT 
This paper will prese nt the results of an investigation 
of the procurement and distribution of obsidian at 
sites in the Valley of Oaxaca. Mexico. Oaxaca is one 
of the primary centers of early Mesoamerican 
civilization. yet it is notable for its lack of locally 
available obsidian resources. Consequently, obsidian 
procurement in Oaxaca required the development and 
maintenance of long distance exchange networks. 

A sample of 400 obsid ian a11ifacts was obtained from 
archaeological sites in the Valley of Oaxaca and 
immediately adj:icent regions. including the ancient 
Z:ipotec capital of Mome Alban. These were 
chemically analyzed by neutron activation analysis 
(NAA) to determine the source and were dated via the 
obsidian hydration technique. Data derived from 
these methods were used to identify and describe 
diachronic shifts in obsidian procurement during the 
Tenninal Formative. Classic and Postclassic periods. 



The significant features of this repor1 include: l) a 
comprehensive description of the diachronic panern of 
obsidian procurement by the ancient Oaxacans: 2) an 
evaluation of the roles played by Teotihuadn and 
Monte Alban in Classic period obsidian exchange 
networks in Oaxaca; and 3) a brief critique of current 
explanatory models of obsidian exchange in ancient 
Oaxaca. 

Ericson, Jonathon E., and Michael D. Gia cock 
1992 Chemical Characterization of Obsidian Flows 

and Domes of the Coso Volcanic Field. China 
Lake. California. Paper presented 28th 
lntemationaJ Symposium on Archaeomc1ry. March 
23-27. Los Angeles. California. 

ABSTRACT 
Instrumental neutron activation and multivariate 
analysis have been conducted on Coso obsidian from 
15 sample locations in eastern California. We have 
found that there are five distinctive geochemical 
fingerprints that can be used to distinguish obsidians 
from this extensively used volcanic source area. 

The procedures used for sample prepamtion. 
irradiation and counting. and s1a1is1ical analysis will 
be presented. In addition. an interpretation of 1he 
results as applied to sourcing obsidian ar1ifac1s and 
the importance for obsidian hydration dating will he 
discussed. 

Freeman. Stewart P.H.T. 
1992 A Novel Method for Dating Archaeological 

Lit.hie Surfaces by Measuring the Diff uscd 
Atmospheric Nitrogen Depth Profile by Secondary 
Ion Mass Spectrometry. Paper pre cnted al the 
28th international Symposium on Archaeometry 
Conference. March 23-27. Los Angeles. California. 

ABSTRACT 
We introduce and present the first results of a novel 
dating technique for detennining the age of 
archaeological lithic surfaces. 

Following the formation of a fresh surface. for 
example, by chipping. nitrogen and the other 
atmospheric gases st.art to diffuse through 1he new 
face. The modem profile of the nitrogen 
concentration as a function of depth from 1he surface 
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should contain potenti.illy useful information on the 
history of the surface. 

Secondary ion mass spectrometry (SrMS) is a 
powerful technique for determining elemental 
distributions in a wide range of sample matrices. It 
has proven itself capable of making the appropriate 
measurements for our requirements: an important 
application has been analyzing dopant concentrations 
in silicon. and similar. in the semiconductor industry. 

We have investigated the potential of dating surfaces 
by depth profiling nitrogen by SIMS. We present the 
first profiles in archaeological obsidian from the 
Olmec Great Mound. Mexico. 

Giauque, Robert D., Frank Asaro, Fred Stross, 
and Thomas Hester 
1992 High Precision Nondestructive X-ray 

Fluorescence Measurements of Obsidian Artifacts 
for Proven.ince Determination. Paper presented 
28th International Symposium on Archaeometry, 
March 23-27. Los Angeles. California. 

ABSTRACT 
A new high precision non-destructive X-ray 
fluorescence (XRF) method has been developed for 
the measurement of trace and major element 
concentrations in obsidian archaeological artifacts. 
The method is applicable to both thick and very thin 
artifacts with .i variety of shapes. Essentially no 
sample preparation is necessary and just one 
1000-sccond X-ray measurement is needed for each 
sample. 

In three chemical groups of New World obsidian. the 
con cntr:11ions of the six most precisely measured 
clements (Fe. Rb. Sr. Ba. Zr and Y) had standard 
deviations that averaged 2.3%. The first five elements 
had reliable published values measured by neutron 
activation analysis or XRF and these differed on the 
average by only 2.0% from the present work. The 
concentrations of ten other clements were measured 
(K. Ca. Ti. Mn. Ga. As. Nb. Pb. Th and Zn). and 
their standard deviations averaged 7%. There was no 
discernible difference in standard deviations between 
source samples with freshly-cleaved surfaces and 
artifacts with untreated sunaces (for elements above 
Fe in atomic number). 



The relationship between certainty of provenance 
assignment. number of elements studied. and precision 
of measurement was investigated, and it was found 
that high precision measurements on a few elements 
were more important than poor prec1s1on 
measurements on many. As a test of the potential 
usefulness of the methodology after comparable 
source measurements have been made. the literature 
data on 14 Guatemalan sources were studied. The 
data suggested that measurements with 1he precision 
of the new XRF methodology should be usually able 
to ascertain provenience of obsidian from different 
sources with a very high level of confidence 
(99.99999%). The study indicated the methodology is 
not yet as useful as NAA in distinguishing 
provenance when sources exhibit random variability 
in composition. 

M.D. Glascock 
1992 Recent Advances in the Investigation of New 

World Obsidian. Paper presented 28th 
International Symposium on Archaeometry. March 
23-27. Los Angeles. California. 

ABSTRACT 
In certain regions of the Western Hemisphere (the 
Andes region. California and Mesoamerica) the 
volcanic glass obsidian was an important resource of 
the pre-Columbian peoples. used in the production of 
sharp-edged tools and. less frequently. the fabrication 
of jewelry and works of art. Because the raw 
material had limited availability. obsidian was an 
important item of commerce that archaeologists have 
frequently investigated to study prehistoric exchange 
networks. Two characteristics of obsidian make it an 
ideal artifact for archaeological investigation: (l) 
Between-source compositional variations are usually 
greater than within-source variations. and (2) the 
surface of obsidian slowly absorbs water (hydrates) 
with lime. Thus. the techniques of chemical 
compositional analysis and hydration rind 
mea urement offer two complementary functions 
(sourcing and dating) that are valuable to 
archaeological study. 

Recent investigations of obsidian sources in the 
Western Hemisphere have revealed that compositional 
variations in some sources are large enough that 
questions concerning micro-provenancing may be 
answerable. However. these same variations raise 
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questions about the ability to date artifacts from these 
sources. As a result, chemical uniformity of a source 
cannot be assumed a priori but must be investigated 
by the analysis of a number of samples collected at 
different locations around the source. It may be that 
chemical data on more elements and more 
sophisticated statistical analyses using Mahalanobis 
distances can answer these questions. This paper will 
examine these and other questions concerning New 
World obsidian in greater detail. 

Hamusek McGann, Blossom 
1993 Whal X Equals: The Archaeological and 

Geological Distribution of "Source X" Tuscan 
Obsidian in Northern California. M.A. Thesis. 
Department of Anthropology. California State 
University. Chico. 

ABSTRACT 
A fundamental problem in hunter-gatherer 
archaeology consists of establishing the relationship 
between material remains recovered in the present and 
the nexus of human behaviors and societal 
relationships lo which these remnants of the past may 
be attributed. With this perspective in mind, the 
present study has as its principal objective the 
gathering of relevant data regarding the 
archaeological, geographical. petrological and 
geochemical variability of artifact-quality glass 
derived from the Tuscan obsidian source located in 
northern California. 

Eight previously unidentified artifact-quality glass 
sources were found within the Tuscan Fonnation as 
a result of this investigation. These sources were 
found to be relatively well dispersed over the 
landscape. making them available lo early hunter
ga1hcrers in diverse environments. Moreover, 
significant geochemical differences were established 
between several of the main source groups. indicating 
that in addition to the original Tuscan obsidian 
sources identified by Richard Hughes ( 1983). there 
arc at least 1wo new chemical source groups 
identifiable by obsidian characterization analyses. 

The data obtained as a result of the geochemical 
analyses were then used to add to the understanding 
of lhe changing lifeways in prehistoric northeastern 
California. relying upon the central concept of 
"mobilily strategies". 



The results of this analysis lend support to the view 
that as the northern Sacramento Valley and 
surrounding areas became more heavily populated 
during the late prehistoric period, the mobility of the 
aboriginal inhabitants became more restricted. These 
local population increases most likely resulted in 
competition and conflicts for available land and 

. resources, thus possibly necessitating the use of more 
lcoally available toolstone such as the Tuscan 
obsidians. 

Jackson, Thomas L., and Joachim Hampel 
1992 Size Effects in the Energy-Dispersive X-ray 

Fluorescence (EDXRF) Analysis of 
Archaeological Obsidian Artifacts. Paper 
presented 28th International Symposium on 
Archaeometry, March 23-27. Los Angeles. 
California. 

ABSTRACT 
Analysis of archaeological obsidian samples often 
requires that such samples remain intact. Size of 
archaeological specimens often cannot be controlled 
and researchers must attempt accurate analysis of 
samples of less than "optimal size." Although certain 
dimensional constraints (e.g .. thickness) are known for 
prepared samples (e.g., pressed powder and fused 
pellets), the potential effects of sample dimensions for 
unprepared artifact obsidian are less well understood. 
Minimal dimensions for accurate analysis of 
archaeological specimens was determined 
experimentally in the EDXRF laboratories at 
BioSystems Analysis and at UC Berkeley. Obsidian 
from the Glass Mountain source in northern Califomia 
was cut into square pieces with dimensions ranging 
from 30 microns to 5 millimeters thick. and from 1 to 
30 millimeters on a side. Analytical results are 
compared with the reported trace-element 
concentration values for the USGS RGM-1 rock 
standard from the same source. The results 
demonstrate that thickness and area of the sample 
affect analytical results differently and that extended 
duration of analysis (live time) does not necessarily 
improve resulls for smaller pieces. Minimal sample 

dimensions for accurate results appear to be on the 
order of 3 millimeters thick by JO millimeters on a 
side, with inconsistent and largely unpredictable 
results obtained from pieces of smaller dimensions. 
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Mauz, Kathy E. 
1993 Lifeway Reconstruction through Trace 

Element Analysis and Lithic Sourcing of Siliceous 
Artifacts. Snow Mesa. San Juan Mountains, 
Colorado. B.A Thesis. Geology Department. The 
Colorado College. Colorado Springs. 80903. 

ABSTRACT 
The archaeological survey of Snow Mesa in the San 
Juan Mountains of Colorado was conducted as an 
effort toward the reconstruction of liJeways enjoyed 
by peoples who once visited its high, rolling terrain. 
The evidence that remains occurs in the form of stone 
tools: interpretation of these in terms of 
morphological a1tribu1es and chemical composition 
has enabled postulation of temporal relationships at 
the site as welJ as tracing of the geographical origins 
of the people who left them there. Projectile point 
styles identified at the site indicate thousands of years 
of imermittem use and cultural influence from 
potentially every cardinal direction: other implements 
are suggestive of camping activity and thus of perhaps 
season-long occupation. Chert, quartzite, and 
obsidian pieces were sampled and subjected to trace 
element analysis; comparison of the results has 
revealed use of both native (to Snow Mesa) and 
foreign cherts. al least two to three quartzite sources, 
and at least four ob.,idian deposits, one of which is 
localed in the Jemez Mountains of New Mexico. 

Peoples following the annual migrations of gan1e 
animals were guided to the mountain pastures by the 
Rio Grande River and its tributaries; during the 
summer months. they camped and hunted in the San 
Juans and other mountains where temperatures were 
cooler, resources diverse. and sources of water 
reliable. The nomadic. hunting and gathering lifestyle 
supponed the human population in the region through 
often dr.istic climatic cycles and demographic shifts; 
the Snow Mesa artifacts may reflect these sorts of 
changes. too. 

Zoomorphic figure and 
miscelJaoemlS design 
eleme.ots from a 
pictograph found on an 
obsidian boulder in 
Oregon. More about 
Oregon obsidian roc:.k art 
in the next issue! 



Peterson, J., D. Mitchell, and M.S. Shackley 
1992 Obsidian X-ray Fluorescence Data from 

Pueblo Grande, Arizona: Modeling Social and 
Economic Patterns of Lithic Procurement. Paper 
presented 28th International Symposium on 
Archaeometry, March 23-27, Los Angeles, 
California. 

ABSTRACT 
A large set of X-ray fluorescence data from a 
Hohokam site in the Salt River Valley offers a unique 
opportunity to chart the organization of obsidian 
procurement. During its 500 year span of occupation, 
Pueblo Grande grew to be a large and complex site 
exhibiting considerable variability within both 
residential and burial contexts. A sampling program 
devised to maximize coverage of spatial, temporal, 
and reduction stage information resulted in the 
submission of 225 pieces of obsidian for testing. 
Laboratory investigations were performed at UC 
Berkeley's Department of Geology and Geophysics 
using an energy dispersive X-ray fluorescence 
spectrometer (Spectrace 440). X-ray intensity data 
was generated for seven trace elements that provide 
diagnostic indications of inter-source variability. 

Once the XRF results were in hand. diversity 
measures were used as exploratory tools to examine 
changes in the obsidian assemblage over time and 
space. The results of the analysis suggest that. at an 
intrasite scale, many discrete residential and burial 
contexts are associated with a limited subset of 
obsidian source proveniences. These associations are 
used in conjunction with other site information to map 
the spatial analogs for some level of group affiliation. 
A regional perspective, incorporating past obsidian 
characterization projects, provides the opportunity to 
monitor variability in procurement strategies against 
a broader spatial backdrop. While regional settlement 
area and ceramic catchment zones were apparently 
shrinking during the Late Classic period (ca. A.D. 
1400), the geographic extent and distribution of the 
obsidian sources being utilized at Pueblo Grande 
appears to remain constant. In light of the Pueblo 
Grande XRF results, the role of obsidian 
characterization data has been expanded to address 
both intrasite issues of social group definition and a 
reevaluation of current models for changing pro
curement and production networks through time. 
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Roper Wickstrom, C. Kristina 
1993 A Study of High Altitude Obsidian 

Distribution in the Southern Sierra Nevada, 
California. M.A. Thesis, Department of 
Anthropology, Sonoma State University, Rohnert 
Park. California. 

ABSTRACT 
The purpose of this study is to examine the 
distribution of major obsidian source types within 
Sequoia and Kings Canyon National Parks. The 
boundaries of two obsidian source types-- Casa 
Diablo and Coso-- are examined relative to the 
presence of Fish Springs glass. 

Twelve areas within the Parks, ranging in elevation 
from approximately 6000 to 12.000 feet above sear 
level, were inspected for prehistoric archaeological 
deposits. Four hundred and twenty-nine specimens of 
archaeological obsidian from prehistoric deposits 
within the 12 surveyed areas were collected and 
submitted for goechemcial source analysis and 
obsidian hydration rim measurement. 

Survey within the project area has yielded a 
surprisingly rich inventory of archaeological deposits. 
Casa Diablo obsidian is dominant in the northern 
study area. while Coso materials dominate the 
southern area assemblages. Fish Springs glass is the 
major source material identified in the central study 
area. 

Analytical results indicate a long period of prehistoric 
use of the high altitude crest zone. A noticeably high 
percentage of Fish Springs obsidian materials occurs 
in a region previously thought to be outside of the 
proposed range of distribution of this glass. Greater 
consideration must be given to alpine environments in 
studies of aboriginal settlement patterns. 

Gerwulf Schneider 
1992 Analysis of Eastern Anatolian Obsidian Using 

X-ray Fluorescence. Paper presented 28th 
International Symposium on Archaeometry, March 
23-27, Los Angeles, California. 

ABSTRACT 
Analyses of obsidian artefacts from Uruk/Warka in 
southern Iraq and from two sites in northeastern Syria 



were compared with geological samples from Bingol 
and Nemrut Dag in eastern Anatolia. In samples of 
100 mg. eighteen elements were detennined. Because 
of their very homogeneous distribution, the major 
elements Si. Al. Fe. Na and K are useful and 
sufficient to define compositional groups. The series 
of minor elements include Ti. Mn. Mg. Ca. Zn and 
the geochemically most relevant elements Rb, Sr. Y. 
Zr. Y. Nb, Ba and Ce. These elements detenninable 
by XRF, which to a large part are less easy to 
detennine by neutron activation. can be used to 
correlate the resulting groups with those of the 
important work of Renfrew and coworkers. Results 
of interlaboratory comparisons are presented. 

Shackley, M. Steven, and Joachim Hampel 
1992 Surface Effects in the Energy-Dispersive 

X-ray Fluorescence (EDXRF) Analysis of 
Archaeological Obsidian. Paper presented 28th 
International Symposium on Archaeomelry. March 
23-27, Los Angeles, California. 

ABSTRACT 
For a number of years conjecture concerning the 
effects of the variability in surface configuration of 
obsidian artifacts on analytical results has become 
somewhat mythical in archaeomelry. This problem is 
significant since the accurate analysis of whole flaked 
obsidian artifacts that must remain undamaged from 
sample preparation and analysis is frequently 
necessary. A series of experiments in the EDXRF lab 
at Berkeley was devised to test the potential effects of 
surface configuration on results. Standard flat core 
samples 33 mm in diameter were produced from 
nodules recovered from two northern California 
archaeological obsidian sources. Bodie Hills and Napa 
Glass Mountain. One side of each was polished to a 
high gloss and the other flaked with a copper wire 
pressure flaking tool to reproduce a flake-scarred 
surf ace typical of archaeological samples. 
Additionally. both the polished sides and the flaked 
sides were twice rotated 90° and reanalyzed. The 
results demonstrate that there are no significant 
differences between the polished and flaked sides on 
the same core sample, indicating that the range of 
surface effects commonly found on archaeological 
samples is not sufficient in and of itself to cause spu
rious source assignment. 
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Stevenson, C., J.J. Mazer, E.Knaus, and J.K. Bates 
1992 Heterogeneity of Water Content in Obsidians 

from the Coso Volcanic Field: Implications for 
Obsidian Hydration Dating. Paper presented at 
28th lntemational Symposium on Archaeome1ry, 
March 23-27. Los Angeles, California. 

ABSTRACT 
Obsidian hydration dating is a chronometric technique 
that converts the thickness of a weathering layer to an 
absolute age by establishing the rate of rim formation. 
The hydration of obsidian is a process of inward 
diffusion of molecular water that proceeds with the 
square root of time. Establishing the rate of water 
penetration under conditions of elevated temperature 
is difficult. However. recent investigations have 
shown that the intrinsic water con1ent (H20+) of the 
obsidian is strongly correlated with the penetration 
rate of molecular water. Therefore. the hydration 
rates for known obsidian sources may be detennined 
if the assumption of glass chemical homogeneity is 
met. 

During the last decade archaeologists have proposed 
over a dozen hydration rates for obsidians obtained 
from the Coso. CA. volcanic field. an important and 
widely used prehistoric obsidian source. One possible 
explanation for the connicting solutions is that 
obsidian deposits are highly variable in H20+. thereby 
resulting in many separate hydration rates. To 
evaluate this proposition. a total of 147 samples from 
seventeen primary obsidian nows (West Cactus Peak, 
Joshua Ridge) and secondary deposits were measured 
for H20+ using infrared spectroscopy. 

Water content values ranged from 0.31 to 2.34 wt% 
H20+. In general. the secondary deposits contained 
higher water values than the primary flows. thereby 
suggesting more rapid cooling and less devolitization 
of the magma. Secondary deposits also produced the 
lowest water values. Primary nows possessed a 
narrower range of water values (0.48 to 0.88 wt% 
H20+). yet contained a within flow variation of 
approximately +\-20%. These results indicated that a 
wide range of hydration rates would be predicted for 
glasses from the Caso volcanic field. It is suggested 
that H20+ determinations be conducted on each 
archaeological sample prior to hydration dating. 



Weaver, Richard 
l 993 Development and Assessment of Empirically 

Derived Hydration Rates for the Truman-Queen 
Obsidian Sourve. California and Nevada. M.A. 
thesis, Department of Anthropology. California 
State University. Sacramento. 

ABSTRACT 

The detennination of empirically derived. source
specific. hydration rates has been an issue of 
geological and archaeological interest for over a 
quarter century. A variety of approaches have been 
pursued in various effons to attain this goal. To date, 
however, only those which have relied on statistical 
correlations between cultural-temporal periods and 
hydration values from temporally sensitive anifacts 
have proven to be of much practical utility. The 
current "state-of-the-art" refinements in this approach 
were pioneered by Hall (1983. l984) during his 
development of a now widely accepted rate for the 
Casa Diablo source. 

Using projectile points from existing collections. 
Hall's (l983. l984) approach was followed in an 
effon to detennine a useful hydration rate for the 
Truman-Queen obsidian source. Assessment of the 
sixteen potential Truman-Queen rates developed in the 
course of this study resulted in a determination that 
none yields reasonably accurate absolute age 
conversions throughout the known range of cultural
chronological continuum. 

The ancillary studies completed in support of the 
primary objective, however, yielded more fruitful 
results. First. the Truman-Queen projectile points 
assembled for this study exhibit inter-regional 
morphological variability beyond that which can be 
accommodated by Thomas· (1981) classificatory 
cntena. Consequently, as Thomas (1981:37) has 
cautioned (a caveat which has largely gone 
unheeded), it is quantitatively apparent that his point 
key can not necessarily be straightforwardly applied 
to portions of the western Great Basin beyond the 
Monitor Valley. Nevada, region. Suggestions as to 
the adjustments necessary for Thomas' criteria 10 
applicable to the Truman Meadows are offered herein. 
Secondly, the Truman hydration data provide 
corroboration for Flenniken and Wilke's (1989) 
observation that Little Lake Split Stem and Elko 
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series projectile points can not be temporally 
segregated on the basis of hydration values. This 
does not. however, necessarily confirm their corollary 
assertion that this reality is due to the fact that the 
former are simply reworked versions of the latter. 
Lastly. obsidian sourcing indicated substantially more 
variability in the macroscopic characteristics of 
Truman-Queen obsidian than suggested by Bettinger, 
Delacorte. and Jackson (1984). This. in concert with 
the fact that several other area sources yield material 
which is visually indistinguishable from classic 
Truman-Queen glass. raises major ramifications for 
future visual sourcing efforts in the Inyo-Mono 
region. 

Wilson, Glen B. 
1993 The Archaeological Collection from CA-ALA-

329. The Ryan Mound. Alameda County. 
California. Coyote Press Archives of California 
Prehistory No. 39. 

ANNOTATION 
Obsidian dates obtained from the Ryan Mound (CA
ALA-329), locmed on the southeast shore of San 
Francisco Bay. were recently compared with 
radiocarbon dates and temporally diagnostic bead 
types. Hydration measurements were taken by the 
aurhor and Thomas Origer on 305 specimens visually 
ascribed to local obsidian sources. The author 
derermined that the majority of specimens were from 
the Napa Glass Mountain source. Eleven percent 
were from an unfamiliar source 6% were found to be 
from the Annadel source. while less than I% were 
at1ribu1ed to Bor.ix Lake and Mt. Konocti sources. 
All measurements were converted to Napa values 
using Tremaine's (1989) comparison constants. and 
applied to Origer's Napa hydration rate. Radiocarbon 
dates and olivella bead types associated with burials 
containing obsidian were found to support the 
hydration dates. 

Burial# Radiocarbon date Ave. hyd. date 

48 250 ± 50 221 
143 1220 ± 90 1773 
227 650 ± 50 884 
239 700 ± 55 497 



OBSIDIAN CHARACTERIZATION 
LABORATORY SURVEY RESULTS 

by Craig E. Skinner 
/NFOTEC Research, Inc., Eugene, Oregon 

Introduction 

In response to a lack of overall information about the 
scope and availability of obsidian characterization 
laboratories, a detailed obsidian laboratory 
questionnaire was distributed in 1992 to known a_nd 
suspected obsidian characterization laboratones 
worldwide. This article presents a summary of the 
responses to that survey. The complete text of the 
questionnaire can be found in the appendix at the end 
of the article while the detailed responses to the 
survey are made available elsewhere. My objective 
in surveying the laboratories was to provide the 
archaeological (and geological) community with an 
initial baseline compilation of obsidian 
characterization facilities. It is my hope that this 
information will make it a little easier for 
archaeologists and analysts to get on with both the 
business and science of high-quality obsidian 
characterization studies. 

The Characterization Laboratories 

A total of twelve obsidian characterization 
laboratories located in four countries responded to the 
questionnaire. Five of the nine U.S . faci lities were 
located in California; the other four were situated in 
Oregon, Missouri, Utah, and Wisconsin. The 
remaining three labs are located in Australia. Italy. 
and British Columbia. Canada. 

All of the responding facilities used geochemical 
methods of characterization with x-ray fluorescence 
spectrometry as the most popular technique. All of 
the responding laboratories, with the exception of the 
Laboratory for Archaeological Chemistry. University 
of Wisconsin (see below), are available for 
commercial characterization work at the present time. 
Most labs used graphical methods (scallerplots and 
ternary diagrams) as an aid in correlating artifacts and 
obsidian sources. In addition, several also used 
statistical techniques such as discriminant analysis and 
cluster analysis to supplement the visual methods. 
Seven labs used nondestructive means of analysis: the 
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remammg ones required powdered samples for 
analysis. One of the laboratories that returned the 
survey, the University of Oregon Center for 
Volcanology Atomic Absorption Laboratory, does not 
routinely analyze obsidian and does not attempt to 
assign geologic sources to analyzed artifacts (see 
below for more details). The remaining 
characterization laboratories all attempt to indicate 
geologic sources of artifacts, although the geographic 
coverage of potentially identifiable sources varies 
considembly from facility to facility. A summary of 
the responses received by the different 
characterization labs is presented in Table 1. 

The Laboratory for Archaeological Chemistry 
(Department of Anthropology, University of 
Wisconsin, Madison, Wisconsin 53706) is currently 
enoaoed in characterization research with ICP 0 0 

spectroscopy. The laboratory is not available for 
outside characterization at this time and, for that 
reason. laboratory capabilities are not summarized in 
Table 1. T.D. Price (Internet: tdprice@ 
mace. wisc.edu) and J .H. Burton (Internet: 
jhburton@macc.wisc.edu) report that they plan to 
explore novel chemical methods of characterization. 

Oregon State University Radiation Center (Oregon 
Stare Unil ·ersiry, Radiation Center AJOO, Corvallis, 
OR 97331 ). One additional facility , the Oregon State 
University Radiation Center, Corvallis, Oregon 
(fNAA). did not respond due to the untimely death of 
Bob Walker. the INAA Project Manager at this 
facility. Geochemical data resulting from neutron 
activation analyses of western and central Oregon 
obsidian sources are available for comparison with 
characterized artifacts by contacting the author. 
Details about neutron activation analytical services 
and information about research grants may be 
requested from Art Johnson. Director, Oregon State 
University Radiation Center (503-737-2341). 

Center for Vo!canology, University of Oregon. The 
Atomic Absorption Lab associated with the Center 
does not normally analyze obsidian artifacts and will 
not attempt to identify the geologic source of 
analyzed artifacts. rve used AAS data from this 
laboratory. however, to characterize a limited sample 
of western Oregon obsidian artifacts and sources and 
will be glad to provide any interested party with my 
small database of comparative geochemical data. 



Geographic Coverage 

As I mentioned previously, the geographic regions to 
which laboratories are able to successfully or 
confidently assign geologic sources to characterized 
obsidian artifacts varies considerably. For this reason, 
the choice of laboratory will often be largely dictated 
by the available obsidian source universe 
characterized by that laboratory. Because of the 
importance of geographic coverage to most obsidian 
studies, I've reproduced verbatim the responses to the 
survey question: For what geographic area(s) can 
you reliably identify the geologic sources of 
chemically-characteri=ed artifacts? 

A&G Analyses: Mesoamerica (Mexico, Guatemala), 
Utah, New Mexico, Arizona. Nevada. Idaho. 
Wyoming. 

ANSTO: Pacific islands and rim; others if geologic 
sources are provided. 

Archaeometry laborato1y, Uni versity of Missouri: 
Central Mexico and Guatemala where about 99% of 
artifacts are being sourced successfully. We are 
collecting source information in other regions (South 
America. Southwestern U.S .. California). 

BioSystems Analysis: North Coast Ranges, 
northeastern California; East Side/Great Basin though 
our resources are limited for central and eastern 
Nevada; Western Oregon; Western and N. Central 
New Mexico; Mesoarnerica: S.E. Oregon/Jdaho is a 
definite black hole. 

Center for Volcanology: No response; comparative 
AAS data are available from the author for several 
western Oregon sources. 

CNR-ITABC: Italy, Greece, and, to some extent. 
Turkey. 

EDXRF lab, Berkeley: Greater Southwest (Arizona, 
New Mexico, Chihuahua, Sonora, and southeastern 
California; some Baja. California). 

Geochemical Laboratory: Western North America. 

Lawrence Berkeley laboratory: We have studied 
sites in the United States, Mexico. Guaiemala, Belize, 
Honduras, El Salvador, Nicaragua. Costa Rica, 
Ecuador, Peru. Our assignments are reliable. If we 
cannot match compositions, we do not make source 
assignments. 

SFU-XRF Laboratory: Entire Pacific Northwest from 
northern California to Alaska and from 
B.C./Washington to Montana. 

University of California, Davis: California. 
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Interlaboratory Comparison 

In answer to one of the survey questions, ten of the 
twelve responding laboratories (A&G Analyses, 
ANSTO, the Berkeley EDXRF Lab, University of 
Missouri, BioSystems Analysis, Geochemical 
Research, Lawrence Berkeley Laboratory, SFU XRF 
Laboratory, CNR-ITABC. and the University of 
California at Davis) indicated that they would be 
interested in participating in an interlaboratory 
comparison of obsidian standard samples. The results 
of an interlaboratory comparison of geochemical data 
offer the possibility for improved comparability and 
calibration of data among different laboratories and 
may considerably extend the range of usable 
geochemical source data that is available to 
participants. The interlaboratory comparison is now 
in the planning stage and further developments will be 
announced in a future IAOS Newsletter. 

Availability of Detailed Information 

The characterization laboratory questionnaires that 
were returned contain considerably more information 
than is the presented in this article (see Appendix 1 
for a complete list of the questions). For reasons of 
space. it was not possible to include the entire text of 
the questionnaire responses in the IAOS Newsleuer. 
For anyone who requires more details, the complete 
text of the responses is available as an archived, self
extracting IBM-PC text file (OBSLABS.EXE) and as 
a paper printout. To obtain a paper copy, send a 
SASE with your request. For a disk copy of the 
complete responses. please send me a stamped, self
addressed disk mailer and a blank formatted disk 
( 1414 NW Polk, Corvallis, OR 97330, USA). For 
those of you with Internet access. the file has been 
posted in two Anonymous FTP sites - SAS-DEPOT 
(grv .dsir.govt.nz). the Society for Archaeological 
Sciences· collection of file repository, and csn.org, the 
Computer-Assisted Geological Society file location. 

An Invitation to Obsidian Characterization 
Laboratories 

The lAOS extends an invitation to all obsidian 
characterization (and hydration) laboratories to send 
us a laboratory profile for publication in the /AOS 
Newsletter. A one to three-page description of lab 
facilities and services. personnel, geographic 
coverage, research interests, and accomplishments is 



Table 1: Summary of the Results of the Obsidian Characterization Laboratory Questionnaire (page 1 of 2). 

Laboratory 

A&G Analyses 
100 CRWH 
Brigham Young University 
Provo, UT 84602 USA 

ANSTO 
Lucas Heights Research Laboratories 
Private Mail Bag I 
Mcnai , N.S.W. 2234 Australia 

Archaeometry Laboratory 
Missouri University Research Reactor 
223 Research Reactor 
University of Missouri 
Columbia, Ml 65211 USA 

BioSystems Analysis, Inc. 
303 Portrero, Suite 29-203 
Suite 29-203 
San!Jl Cruz, CA 95060 USA 

Center for Volcanology 
Atomic Absorpt.ion Laboratory 
University of Oregon 
Eugene, OR 97403 USA 

EDXRF Lal,oratory 
P.A Hearst Museum of Anlh.ropology 
University of Califomja 
Berkeley, CA 94720 

Geochemical Rese.arch 
9991 River Mist Wey 
Rancho Cordova, CA 95670 USA 

CNR - ITABC 
C.P. 10 Monterotondos 
Rome, Italy 00016 

Lawrence Berkeley Laboratory 
Building 70-193A, I Cyclotron Road 
Berkeley, CA 94720 USA 

SFU-XRF Laboratory 
Department of Chemistry 
Simon Fraser University 
Burnaby, British Columbia 
Canada V5A 1S6 

Uoi"Versity of California, Davis 
418 University Avenue 
Davis, CA 95616 USA 

Contoct(s) 

Fred W. Nelson 
(80 l )378-6879 
(80 l )378-5977 [Fn:11;) 

Mike Hotchkiss 
G .M. Bailey 
02 717 3148 
02 717 9265 [Fax) 

Michael D. Glascock 
{314)882-5270 
(314)882-6360 [Fax) 

K. Roper Wicksu-om 
Tom Jackson 
(408)459-9100 
(503)459-4191 [Fax] 

Christine McBimcy 
(503 )485-4569 

Tim Teague 
M .S. Shackley 
{510)642-3681 
(510)643-8557 [Fax1 

Richard E. Hughes 
(916)364-1074 
(916)364-1442 [Fax] 

Method 

XRF 

PIXE 
PIGME 

INAA 

XRF 

AAS 

XRF 

XRF 

Vincenzo M. Francaviglill XRF 
xx39-6-9005274 

Robert D. Giaque 
Fred Stross 
(510)486-5658/5433 

John D'Auria 
(604)291-4607/4873 
(604)291-3765 [Fax] 

Paul Boucy 
Peter Schiffman 
(916)758-6315 

XRF 

XRF 

XRF 

Destructive? 

Yes 

No 

Yes 

No 

Yes 

No 

No 

Yes 

No 

No 

No 

Cost 

$30 

AS65 

$20-
150 

SIS+ 
setup 
($50) 

$20-
$40 

$20 

$25-
$30 

Comments 

Analytical uncertainties avail.able on request. 

15% discount for more lhan 50 samples . Minimum of 25. Or.her 
archaeological projects include analyses of pottery and ochre. 
Internet: mah@atom.lhrl.oz.au 

Also provides obsidi.an hydrnlion measurements and neulron and 
neutron activation analys1S of pottery, chert, basalt, and other 
materials . BITNET: GLASCOCK@MURRV AX. 

Also offers obsidian hydration analysis and XRF analysis of non-obsidian 
materials (andesite, basalt, pumice, etc.). Setup fee reduced to $25 
if sample data are sent on disk. 

13 major elements· $30; 9 trace elements· $20; $40 • both. Add $4 
for prep, if not powdered. Comparative obsidian data available at 
present only for western Oregon. Non-obsidian rocks also a.nalyzed 
20 sample minimum. 

$50 minimum charge. Also offers XRF nnalysi.~ of volcanic glasses, 
rhyolite, basal!, ccrnmics, secondary siliceous sediments. Nomin.11.I 
price reduction for student research projects . Internet: 
shaekley@cmsa.berkeley .edu . 

Very extensive source database for Western North America. 

Low Also offers XRF analysis of pumices and basults . 
(inquire) 

$90-
SlOO 

$30-
$40 

See publications for a list of sources . Minimum 20 samples; disc-0unt 
negotiable on 100 + per year. Capable of analyzing very small samples. 

S40/samplc for < 20 samples; S35 for 21-40; S30 for 40 +. Compared 
with 109 glass sources. Internet : dauria@sfu.ca 

S 17.50 Also operates in association with UCLA Obsidian Hydration Laboratory. 
Samples smaller than 1.5 cm diameter and 2 mm thickness can often 
be characterized with tra.ee clement ratios . 



Table 1 (continued): Obsidian Characterization Laboratory Summary (page 2 of 2). 

EkmtnJs Minimwn Source Geographic 
LaboraJory Used +/-? Siu Ust? A~a 

A&G Analyses Rb ,Sr. Y,Zr,Nb,Mn.Fe, Yes 0.5 gm Yes Mcsoamerica 
Brigham Young University Ti ,Ba,Na West U.S . 

ANSTO F.Na,AI.Si ,K,Ca,Mn, Yes S mm Yes Pacific Islands 
Lucas Heights Research Labs Fc,Rb,Sr,Y.Zr,Nb New Zealand 

Archaeometry Laboratory Ba,Cc,Eu,Fe,Hf,La,Mn, Yes 50 mg Yes Mexico 
University of Missouri Nd,Rb,Sc,Sm,Sr,Th,Zr + Guatemala 

BioSystems Analysis, hre. Rb.Sr. Y ,Zr ,Nb.Fe.Mn, Yes 7 mm diamet.er Pos- Parts of West 
Santa Cruz, CA Zn,Pb 1·2 mm thick sible U.S ./Mcsoamcr. 

Center for Volcaoology Ba,Co,Cr,Cu,Li,Ni No 2 gm No Not 
Atomic Absorption Laboratory Rb,Sr,Zn + majors Applicable 

EOXRF Laboralory Rb,Sr,Y ,Zr,Nb,Ba,Ti, Yes IO mm diameter Yes Southwest U.S. 
P.A. Hearst Museum of Anth. Fc,Ni,Zn, 3 mm thick Northern Mexico 

Geochemical L.aboralory Rb,Sr, Y ,Zr ,Nb, Ti ,Mn, Yes 10 mm diameter No Western North 
Rancho Cordova, CA Fe,Ba 2-3 mm thick America 

CNR-ITABC Rb.Sy. Y,Zr,Ti,Mn,Fe, Yes >l gm Yes Italy, Greece, 
Rome, Italy Ba + many others Parts of Turkey 

Lawrence Berkeley Laboraiory Rb,Sr,Y.Zr.Nb,Ti ,Mn. Yes 50 mg Yes Western U.S. 
Berkeley, CA Fe.Ba.Th Mexico, Central 

& S. America 

SFU-XRF Laboratory Rb.Sr, Y,Zr,Nb,Mn,Fe, Yes . 75 cm diameter Yes Pacific NW 
Burnaby, 8 .C. Ba,Zn,Cu,Cr . 75 mm thick B.C., N. Calif . 

University of California Rb,Sr,Zr,Fe.Mn,Ba No 1.5 cm diameter No California 
Davis, CA 1-2 mm U1ick 

Payment Final 
Method Report 

Check Letter 

Bank draft in Letter 
AS 

Check 
P.O. 

Report 

Check Letter 
Cash 

Check Data table 
Cash 

Corporate check 
P.O. 

Report 

Inquire Letter 
Data tables 

Bank order Data tables 

Advance Letter 

Check, M.O. , Letter 
P.O. 

Check Letter 
Cash 

. . 

Data 
Fonn 

P,D 

P.D 

P,D 

p 

p 

P,D 

p 

P,D 

P,D 

P,D 

p 

Tum-
around 

1 mo. 

2 wks. 

2-3 mo. 

1 mo. 

2 wks. 

2 wks. 

Varies; 
Inquire 

Inquire 

About 
2 wks . 

About 
I wk. 

2-4 wks. 

Method: Analytical method used . AAS = atomic absorption spectrophotometry; INAA = instrumental neutron activation analysis; PlXE/PRJXE: proton-induced x-ray emission; XRF = x-ray 
fluorescence. 

Destructive?: Is the analytical method destructive (powdered sample)? 
Cost: Cost per sample for characterization. 
Comments: Other services and pricing details; if available, Internet or BITNET e-mail addresses are listed. 
Elements Used: Major and/or trace clements routinely used lO characterize the samples. 
+/-?: Are analytical uncertainties reported with the analytical results? 
Minimum Size: Minimum sample size required for accurate results (sample weight or diameter). 
Source List?: Is a list of obsidian sources used for comparison available? 
G«,graphlc Area: Geographic area for which confident source assignments can be made. 
Payment Method: Method of payment - M.O. = Money Order; P.O. = Purchase Order 
Final Report: Type of final report . 
Data Form: Ponnat in which data are dislribut.cd. P = Paper table; D = Disk (IBM PC compatible, usually .WKS); must be requested by most labs . 
Turnarou_nd: Average tuma,round time. 



suggested. Photographs are welcome. Please direct 
any submissions to Kim Tremaine. IAOS Newsletter 
Editor. 

Concluding Remarks 

Different laboratories serve different analytical needs 
and have different analytical requirements for 
samples. Any single lab can reliably identify 
geologic sow-ces of artifacts only in specific 
geographic areas for which its characterized sample 
universe is relatively complete. In addi1ion. some 
laboratories may be seasonally unavailable or may be 
currently engaged in demanding projects that preclude 
the immediate processing of new samples. For these 
reasons. I strongly recommend that you always 
contact the laboratory that you plan to use prior to 
submitting samples. This is particularly true when 
sample turnaround time is an important concern or if 
large quantities of artifacts are involved. The 
obsidian characterization facilities will appreciate the 
warning and the chance to educate users about 
specific sample requirements; the archaeologist (or 
geologist) end-user will be assured that his/her 
samples will yield optimal analytical results. 

Acknowledgements 

I would like to thank everyone who responded to the 
none-too-short laboratory survey questionnaire. To 
Bob. thanks for all those INAA data - may your 
numbers always be good and your uncertainties small. 

APPENDIX 
Obsidian Characterization Laboratory 

Sun·ey Questions 

A. General Information 

1. Name of Laboratory 
2. Laboratory Director/Principal Contact(s) 
3. Address 
4. Phone/Fax number(s) 
5. Internet/BITNET/CompuServe: 
6. Type of Laboratory (University. Commercial. Other 

- if your facilities are not available for outside 
characterization services. please indicate 1his here) 

7. Geochemical Method of Obsidian Characterization? 
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Yes No 
(if no, please skip the geochemical information 
section and describe the method on a separate 
auached sheet) 

B. Obsidian Geochemical Characteri-zation 
Laboratory Information 

1. Geochemica characterization method used: X-ray 
fluorescence (XRF). instrumental neutron activation 
analysis (INAA). atomic absorption spectrophoto
metry (AAS). electron probe microanalysis 
(EPMA), etc. 

2. What major and/or trace elements are routinely 
used to characterize the obsidian? 

3. What additional major and trace elements can you 
determine? Hit ? 

4. What are your detection limits for commonly 
detennined elements? 

5. Are analytical uncertainties included with data? 
6. Destructive or non-destructive analysis? 
7. Any special sample preparation considerations 

before sample submission? Minimum sample size? 
Samples to avoid? 

8. Are you interested in participating in a 
geochemical interlaboratory comparison of obsidian 
standard samples? Any suggestions about what 
you might like from this? 

C. Obsidian Source Identilication 

I. Do you attempt to identify the geologic source of 
the characterized artifact? 

Yes _ No _ If yes. would you please 
complete the remainder of this section. 

2. What type of source-anifact correlation methods do 
you use? Visual (scatterplots, ternary plots, etc.)? 
Statistical (cluster analysis. etc.)? Other? 

3. For what geographic area(s) can you reliably 
identify the geologic sources of chemically
characterized artifacts? 

4. Do you have a listing available of the obsidian 
sources that you use for source-artifact 
comparisons? 

D. Other 

1. What types of other obsidian-related analytical 

.. 



'. 

.. 

services do you offer. if any (thin section 
preparation, analysis of non-obsidian materials, 
obsidian hydration measurements, etc.)? 

2. What is your average tum-around time for obsidian 
characterization services? 

3. How much do you charge per sample? Minimum 
number? Price breaks for large orders? 

4. What methods of payment will you accept? 
5. What is your final report? Letter report? Data 

tables? Other. 
6. Are obsidian analytical results distributed on paper 

and/or disk? If on disk, IBM PC-compatible or 
otherwise? 

MEETINGS AND EVENTS 

June 14-16. Lithic Analysis Conference. Tulsa, 
Oklahoma. George Odell, Department of 
Anthropology, University of Tulsa. Tulsa, OK 74104. 
USA; tel 918-631-3082. Theme: The Articulation of 
Archaeological Theory and Lithic Analysis. 

July 28-Aug. 5. 13th Congress, International Union 
of Anthropological and Ethnological Sciences.I 
Mexico, D.F., Mexico. Linda Manzanilla, Instituto de 
lnvestigaciones Antropologicas. Universidad Nacional 
Autonoma de Mexico, Ciudad Universitaria, 
Coyoacan D.F. 04510, Mexico; tel 52-5-548-78-28; 
fax 52-5-554-04-67, 548-36-67; BITNET LMANZA 
@UNAMVMI. Theme: Cultural and biological 
dimensions of global change. 

August 8-20. Assembly of International Association 
of Geomagnetism and Aeronomy. Buenos Aires, 
Argentina. Comite Organizador, IAGA Assembly, 
Casilla de Correo 106, Sucursal 28, 1428 Buenos 
Aires, Argentina. 

September 19-24. 6th Nordic Conference on the 
Application of Scientific Methods in Archaeology. 
Esbjerg, Denmark. Vagn Mejdahl. The Nordic 
Laboratory for Luminescence Dating. Riso National 
Laboratory, DK-4000 Roskilde, Denmark. 

October 25-28. Geological Society of America, 
Annual Meeting. Boston, MA, USA. Vanessa 
George, Geological Society of America, Box 9140, 
Boulder, CO 80301, USA; tel 303-447-2020. 
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November 17-21. American Anthropological 
Association Annual Meeting. Washington, D.C. 
AAA, 1703 New Hampshire Avenue NW, 
Washington, DC 20009, USA; tel 202-232-8800. 

1994 

February 18-23. American Association for the 
Advancement of Science, Annual Meeting. San 
Francisco, California, USA. AAAS. 1333 H Street 
NW. Washington. DC 20005, USA; tel 202-326-6400. 

April 11-15. Materials Research Society, Spring 
Meeting. Symposium: Materials Issues in Art and 
Archaeology IV. San Francisco, CA, USA. 
Materials Research Society, 9800 McKnight Road, 
Pittsburgh, PA, USA; tel 412-367-3012. 

April 18-24. 59th Annual Meeting, Society for 
American Archaeology. Anaheim, California USA. 
SAA. 1511 K Street NW. Washington, DC, USA; tel 
202-223-9774. 

June 5-11. Geochronology, Cosmochronology and 
Isotope Geology (ICOG-8). Berkeley, CA, USA. 
Garniss Curtis, Institute of Human Origins
Geochronology Center, 2453 Ridge Road. Berkeley, 
CA 94709 USA; iel 510-845-4003; fax 510-845-9453. 

ABOUT THE IAOS 

The IAOS was established to: 

I) develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2) develop standards for recording and reporting 
obsidian hydration and sourcing results; 

3) provide technical support in the form of training 
and workshops for those wanting to develop their 
expertise in the field. 

4) provide a central source of information regarding 
advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 



MEMBERSHIP 

The IAOS needs membership to ensure the success of 
the organization. To be included as a member and 
receive all of the benefits thereof. you may apply for 
membership in one of the following categories: 

Regular Member . . . . . . . . . . . . . . $20.00/year 
Institutional Member . . . . . . . . . . . $50.00/year 
Life-Time Member ...•.. ....... .. $200.00 

Regular members are individuals or institutions who 
are interested in obsidian studies, and wish to support 
the goals of the IAOS. Regular members will 
receive any general mailings: announcements of 
meetings. conferences. and symposia; newsletters: and 
papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals. facilities. 
and institutions who are active in obsidian studies and 
wish to participate in inter-laboratory comparisons and 
standardization. If an institution joins. all members of 
that institution are listed as IAOS members. although 
they will receive only one mailing per institution. 
Ins1i1utionaJ members will receive assis1ance from, or 
be able to collaborate with. other institutional 
members. Institutional members are automatically on 
the Executive Board, and as such have greater 
influence on the goals and ac1ivities of the IAOS. 

*Membership fee may be reduced or waived in cases 
of financial hardship or difficulty in paying in foreign 
currency. Please complete the form and return 10 the 
Secretary with a short explanation regarding lack of 
payment. 

**Because membership fees are very low. the IAOS 
asks that all payment be made in US dollars in 
international money orders or checks payable on a 
bank with a US branch. If you do not do so, much of 
your dues is spent in currency exchange. 

If you wish to join us. mail a check or money order 
to the IAOS: 

Viviana Ines Bellifemi.ne , Secretary-Treasurer 
Department of Anthropology 

San Jose State University 
San Jose, California 95192-0JJ3 
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NEW MEMBERS LIST 

Sophia Antipolis. Ccntra National de la Recherche 
Scientifique. France 

Sandra Barnes. lnfotcc Research. Eugene, Oregon 

Scott Byram. University of Oregon, Eugene 

Jeffrey S. Couch, University of California, Riverside 

Thomas Churchill, Coastal Magnetic Search & Survey. 
Oregon 

Patricia Dunning, San Jose State University, California 

John Fagan, Archaeological Investigations NW. Oregon 

Debra Garwood. Eugene, Oregon 

Lisa Hanson. United States Forest Service, Arizona 

Gannan Harbottle, Brookhaven National Laboratory, 
New York 

Elizabeth Lake, San Jose State University. California 

Donald Laylander. California Department of 
Tr:insporation 

David Makar. Sonoma State University, California 

Kathy Mauz. Golden, Colorado 

Alan R. Schroedl. R-111 Associates. Inc., Utah 

Roben Stone. lnfotec Research. Washington 

Tod VanPool. Eastern New Mexico University 

Damon White, San Jose, California 

Carol Winkler, Willnmene National Forest, Oregon 

Donald Zencl, Deschutes National Forest, Oregon 

CALL FOR ARTICLES AND INFORMATION 

Submissions for articles. short reports. abstracts, or 
announcements for inclusion in the next newsletter 
should be received by August 15, 1993. We accept 
electronic media on IBM compatible 3.5" or 5.25" 
diskettes. in a variety of word processing formats 

.. 

.. 
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including Wordperfect (5.x). Wordstar. and Microsoft 
Word or ASCII text fonnats. A hard copy should 
accompany diskettes. Send to Kim Tremaine, c/o 
BioSystems Analysis, 1017 Front Street. Sacramento, 
California. 95814: (916) 557-4506. 

Short Reports: If you are interested in briefly 
reporting on research findings (e.g., one column in 
length), contact Mike Rondeau at CAL TRANS. Office 
of Environmental Analysis. 650 Howe Avenue, Suite 
400, Sacramento, California 92825; (916) 920-7458; 
FAX (916) 920-7149. 

IAOS OFFICERS. 1993-1994 

President: Steven M.Shackley 
President-Elect: Kim J. Tremaine 

Secretary-Treasurer: Viviana Ines Bellifemine 
Newsletter Editor: Kim J. Tremaine 
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Cut-Out 

Yes. I'd like to renew my membership. A checlc or money order for the annual membership fee is enclosed (see below). 

Yes, I'd like to beanie a member of the IAOS now. A checlc or money order for the annual membership fee is enclosed 
(see below). Please rush my first issue ofthe IAOS Newsletter and a copy of the on·disk IBM PC-compatible IAOS 
Obsidian Bibliography. Please check disk format needed: _514 360K __ 31f, 740K 

Still not coavinc.ed, but want to know more? 
Please send me a complimentary issue of the latest IAOS Newsletter. 
Please send me a copy of the on-disk IAOS Obsidian Bibliography and a complimentary copy of the IAOS Newsletter. My 
check or money order for Sl0.00 (refundable if I join the IAOS this calendar year) is enclosed. 

Name-------------- --------------------------Ti& ________________________________________ _ 

Street Admas 

a~----------------------------- ----------Country _____________________________________ _ 

Affiliatioo ----------------------- --------------Work Phone ___________________________________ _ 
HamePholle(optiooal) _______________________________ _ 
loternet/BrINErr ____________________________________ _ 
Other E.·Mail Addres,es ________________________________ _ 

My check is enclosed for the following amount (please check one): 
.$20.00 Regular Membership 
SS0.00 Institutional Membe.rship 
$200.00 Lifetime Membership 

Plea3e retmn this cut-out to: International Association for Obsidian Studies , Ms. Viviana Ines Bellifemine, Secretary-Treasurer , 
Department of Anthropology , San Jose State University , San Jose. California 95192·0113 

H2Ye a friend or colleague 'I/ho might be interested in the IAOS? Write their name and addre35 oo the opposite side of this cut-out 
and "We'll forward a de3C:ripti..-e brochure to them 

\' 

.. 
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International Association for Obsidian Studies 
Bulletin 

Number 10 Summer 1993 

Business Address: Department of Anthropology, San Jose Stale University, San Jose, California 95121-0113 

Assembled and edited by KJ. Tremaine 
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NEWS AND INFORMATION 

JOURNAL ANNOUNCEMENT: 
THE RESUSCITATION OF 

LITHIC TECHNOLOGY 

Manuscripts covering the full range of flaked stone 
studies (e.g., obsidian hydration/sourcing, residue, 
technology, theory, typology, use wear, etc.) are now 
being accepted. Requests for infonnation or infonnal 
data exchange are also to be included along with 
announcements of upcoming conferences, knap-ins, 
and other lithic events. Manuscripts, announcements, 
etc. should be sent to: George H. Odell, Department 
of Anthropology, University of Tulsa, Tulsa OK 
74104-3189. Telephone (918) 631-3082: FAX (918) 
631-2540. 

lithic Technology is scheduled to appear biannually 
beginning with 1993. Subscriptions ($17.00 per year) 
should be sent to the above address. A number of 
back issues are also still available. 
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THE NORTHWESTERN MEXICAN 
OBSIDIAN PROJECT 

Steven Shackley (University of California, Berkeley) 
just received funding to pursue continued research on 
the archaeological obsidian sources in northern 
Chihuahua, Sonora, and Baja California. This 
preliminary project is funded by the Stahl Endowment 
Fund administered by the Archaeological Research 
Facility at UC Berkeley. Artifact quality obsidian 
sources in northern Mexico are essentially unknown, 
and some of these potential sources are probably 
present in archaeological contexts north of the border 
as indicated by consistent "unknown" assignments in 
southern Arizona and New Mexico sites. 

This preliminary project will consist of two major 
phases. First, archaeological obsidian from sites in 
the three Mexican states, including Casas Grandes, 
Chihuahua will be analyzed to begin to generate 
probable source groups. Much of this material is in 
the collection at the Hearst Museum at UCB. 

Next, known source standard material from the three 
states will be analyzed. Justin Hyland, a graduate 
student at UCB is currently in Baja California Sur , in 
part, working on a large source Tres Virgenes that 
will provide important data. Eric Ritter, Paul Bouey, 
and Tom Jackson have also provided source and 
archaeological data from the region. Hopefully, if the 
project shows some potential for identifying sources, 
additional funding will be sought. Anyone having 
any information on the region, please contact: 

M. Steven Shackley, Phoebe Hearst Museum of 
Anthropology, 103 Kroeber Hall, University of 
California, Berkeley, CA 94720; (510) 642-3681; 
shackley@cmsa.berkeley.edu. 
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OBSIDIAN DOMES AND 
OREGON ROCK ART CHRONOLOGIES 

by Craig Skinner, lnforec. Oregon 

The pictograph to the right, (Figure 1). is one 
component of a rock art complex located near Devils 
Lake at the southeast foot of the South Sister Volcano 
in lhe Oregon High Cascades. This group of 
pictographs is found on boulders of obsidian that are 
located at the southernmost member of a 6 km-long 
alignment of Holocene rhyodacitic obsidian domes. 
These pictographs are unique in Oregon because they 
are found on geologically-recent volcanic rocks. The 
eruption of tephra that immediately preceded the 
exbusion of the obsidian domes has been well dated 
at about 2,000 '"C years (Scott, 1987). The unique 
association of radiocarbon dates and obsidian 
eruptions make these pictographs the most well-dated 
of any in Oregon. First described by Luther S. 
Cressman in 1937, and later by Loring and Loring 
( 1983), the rock art at this site has been successfully 
restored after suffering serious spray paint damage by 
vandals. The now unmarked site is localed only a 
few meters from a major Cascades highway. The line 
drawing of the pictograph was extracted from an 
obscure cultural resource overview conducted for the 
Deschutes National Forest (Dudley et al., 1979:452). 

Re.ferences 
Cressman. Luther S. 
1937 Perro glyphs of Oregon. University of Oregon 

Monographs, Studies in Anthropology No. 1: 
Eugene, Oregon, 79 pp. 

Dudley, James: Rick Bryant, and David Eisler. 
1979 Cultural Resources Overview: Deschutes 

National Forest. Pro-Lysts: Eugene, Oregon, 
575 pp. 

Loring, J. Malcolm and Louise Loring. 
1982 Pictographs and Perroglyphs of the Oregon 

Country, Part I: Columbia River and 
Northern Oregon. University of California 
Institute of Archaeology Monograph 21: Los 
Angeles. California, 252 pp. 

Scott, William E. 
1987 Holocene Rhyodacite Eruptions on the Flanks 

of South Sister Volcano, Oregon, in The 
Emplacement of Si/icic Domes and Lava 
Flows, ed. by J.H. Fink. Geological Society 
of America Special Paper 212, pp. 35-53. 
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Figure I. Zoomorphic figure and miscellaneow design elements 
from a pictograph found on an obsidian boulder. 

HEBREW UNIVERSITY OF 
JERUSALEM: 

OBSIDIAN CHARACTERIZATION 
LABORATORY PROFILE 

ln our last bulletin, we invited obsidian 
characterization laboratories who didn't participate in 
our survey, or who were inadvertently left out. to 
send us a profile of services and capabilities (This 
goes for hydration laboratories as well). 

Responding, the Archaeometry Unit at the Institute of 
Archaeology, Hebrew University of Jerusalem has 
been kind enough to send us information on their 
activities. Their lab conducts obsidian 
characterizations using INAA and the following major 
and/or trace elements: Na, Fe, K, As, Ba, Ca, Ce, Co, 
Cr, Cs, Eu, Hf. La, Lu, Nd, Ni, Rb, Sb, Sc, Sm, Ta, 
Tb, Th, U, and Yb. Sourcing areas which they 
reliably identify include Anatolia, and to some extent, 
east Turkey. 

Besides obsidian, lhey characterize pottery, basalt. and 
Oint. Analyses are generally carried out in 
conjunction with collaborative research, not as a 
commercial enterprise. For more information, 
contact: Joseph Yellin, tel 9972-2-882405; fax 972-2-
825548; Bitnet TAUYJ@ HUJIVMl. 

.. 
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ARTICLE 

OBSIDIAN HYDRATION DA TING OF 
SITE 6-58: 

A SOUTHERN COAST AL CA VE 
EASTERISLAND,CHILE 

by Christopher M. Stevenson 
Diffusion Laboratory, Columbus Ohio 43214 

In 1989, archaeological test excavations were 
conducted at Site 6-58, a small cave located along the 
southern coast of Easter Island in the vicinity of the 
region known as Vaihu. Approximately 6 m wide 
and 12 m deep, the cave was situated approximately 
15 m above the water line. At the entrance a low 
rubble mound of basalt stones separated the cave 
interior from a small exterior apron which contained 
minor amounts of obsidian flakes and historic debris. 

The excavation of other caves around the margin of 
Easter Island were conducted by William Ayres in the 
early 1970s (Ayres 1975). Assemblages from the 
caves indicated that they were primarily occupied bv 
persons engaged in fishing and the collecting ~f 
shoreline resources (eg. urchin, sea slugs, shells). 
Radiocarbon assays on a variety of samples indicated 
that caves appeared not to have been occupied prior 
to the beginning of the 14th Century. Only after this 
date did these damp localities begin to dry as a result 
of increasing island aridity brought on by vegetation 
clearance. 

Test units placed within the cultural deposits revealed 
two clear occupations. The lowest level consisted of 
a 10 cm soil strata containing very high densities of 
marine and terrestrial (eg. chicken, rate) remains. 
This deposit was sealed by a clear white clay floor 
upon which rested an occupation strata with lesser 
amounts of cultural material. Approximately 60 cm 
of historic alluvium had sealed the prehistoric 
deposits. 

Our analysis of the material assemblages, stratigraphy, 
and architecture revealed that the first use of the cave 
had been for fishing, and the manufacture of fishing
related tools such as fishhooks. The second use of 
the cave began with the construction of a white clay 
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floor. A wall was also constructed to conceal the 
opening of the cave which was accessed by a small 
tunnel entrance. This cave fonn is referred to as an 
kionga or refuge cave which were reported to have 
been constructed during the period of endemic 
chiefdom warfare during the late 1600s (Metraux 
1945). 

Obsidian hydration dating was conducted at Site 6-58 
to test the proposed age estimates based upon earlier 
research and the ethnohistoric literature. An obsidian 
hydration rate at 160°C and the activation energy 
(86500 J/mol) was developed for the major obsidian 
source (Mt. Orito) under conditions of 100% relative 
humidity. With these constants, the high temperature 
hydration rate was extrapolated to known ambient 
conditions at the archaeological sites. 

In I 988. soil temperature and relative humidity cells 
were planted within Site 6-58. A single pair was 
buried at a depth of 10 cm approximately 6 meters 
from the cave opening. At this location no sunlight 
fell upon the cell location. At the end of one year the 
cells were removed and an effective hydration 
temperature of 19.8°C and a relative humidity of 
100% were detennined (Stevenson et al. 1993). This 
res~lted in a hydration rate of 6.29 um2/1000 years 
which was used to conve.rt the hydration rim widths 
into absolute ages. 

A suite of 25 obsidian flakes was selected from the 
assemblage contained within Test Unit F since the 
stratigraphy above and below the white clay floor was 
well defined in this excavation. Samples from Level 
8 located below the floor produced the earliest dates 
which ranged between 1352 AD and 1620 AD, a span 
of approximately 300 years (Table 1). From contexts 
located above the floor samples were taken from 
Levels 5, 6, and 7. These dates ranged between 1656 
AD and 1830 AD. The dates from the upper levels 
are significantly alter than the dates from Level 8 and 
exhibit a time span of 174 years. Unfortunately, the 
samples from the latest levels did not decrease in age 
as the surface of the deposits were approached. The 
apparent uniformity in age suggests that the upper 
levels of the cave have been mixed. 

The obsidian hydration results confirmed the age 
expectations based upon earlier archaeological 
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Table 1. Obsidian Hydration Dates for Site 6-58 

Lab No. Provenience Width (um} S.D. Date S.D. 

92-618 T.U.F.L.8 1.94 0.06 1352 63 

92-619 T.U.F.L.8 1.57 0.05 1558 52 

92-620 T.U.F.L.8 1.44 0.05 1620 47 

92-621 T.U.F,L.8 1.69 0.04 1495 55 

92-622 T.U.F,L.8 1.86 0.05 1400 61 

92-623 T.U.F.L.8 --·-- ---- -·--- .. 

92-624 T.U.F.L.7 1.26 0.05 1697 42 

92-625 T.U.F,L.7 1.23 0.05 1709 41 

92-626 T.U.F.L.7 1.04 0.06 1778 35 

92-627 T.U.F.L.7 1.07 0.05 1768 37 

92-628 T.U.F.L.7 0.87 0.05 1830 29 

92-629 T.U.F.L.7 1.36 0.05 1656 45 

92-630 T.U.F,L.6 0.96 0.05 1803 32 

92-631 T.U.F.L.6 1.03 0.05 1781 34 

92-632 T.U.F,L.6 1.16 0.06 1736 39 

92-633 T.U.F,L.6 0.96 0.07 1803 32 

92-634 T.U.F,L.6 0.96 0.05 1803 32 

92-635 T.U.FL.6 0.96 0.05 1803 32 

92-636 T.U.F,L.5 --- ·--·- ---- -
92-637 T.U.F,L.5 1.13 0.05 1747 37 

92-638 T.U.F.L.5 0.87 0.04 1803 29 

92-639 T.U.F,L.5 0.97 0.05 1800 32 

92-640 T.U.F,L.5 1.00 0.05 1791 33 

92-641 T.U.F,L.5 1.01 0.06 1788 34 

• Rim measurement standard deviations represent precision errors. Accuracy of the measurement system is estimated 
to be 0.1 um. 
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research and ethnohistoric infonnation. The results 
also attest to the ability of laboratory hydration rates 
to produce accurate chronometric dates when the 
environmental conditions of the site have been 
monitored. 
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SHORT REPORTS 

Compiled by Mike Rondeau, Caltrans, Environmental 
Division, 650 Howe Avenue, Suite 400, Sacramento, 
California 95825 USA; (916) 263-3375; FAX (916) 
263-3384 

Short Reports offers a brief, but broad based 
archaeological context in which to report obsidian 
research and related infonnation. Reviews of recent 
studies, research in progress, older findings, regional, 
site , and artifact specific summaries, as well as other 
reports, announcements, etc. of pertinent interest are 
encouraged. To submit contributions to Short Reports 
or for an outline of recommended archaeological/ 
obsidian information for the Short Reports format 
contact Mike Rondeau. 
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ECUADORIAN OBSIDIAN STUDIES: 
REGIONAL SUMMARY 

A Review of Ecuadorian Obsidian Studies was 
delivered by William J. Mayer-Oaks, Texas Tech 
University, at the 21st (1993) Annual Midwest 
Conference on Andean and Amazonian Archaeology 
and Ethnohistory at Washington University in .st. 
Louis. The paper traced the use and development of 
obsidian studies in Ecuadorian archaeology. The 
current status of obsidian research was reviewed and 
future directions were discussed. 

Ecuadorian glass studies are closely tied with the 
development of North American studies and 
consequently exhibit a number of developmental 
parallels. Hydration band width analysis of 
Ecuadorian obsidians began in 1960. The paper 
charts attempts to apply hydration rates to derive 
obsidian dates. The kinds of temporal placements 
that were subsequently suggested by this early 
research were noted. 

The recognition that chemically different glasses had 
potentially different rates of hydration led to the 
chemical characterization of obsidians by both neutron 
activation analysis and x-ray fluorescence. Some 
work has been aimed at developing comparable 
sourcing results between different laboratories. The 
geological search for source locations and limited 
work towards the development of source specific 
hydration rates has also been attempted. 

Two major source areas were found in Ecuador: the 
Mullumica/Sigsiparnba escarpments and the Tabion 
Grade surface deposits. The fonner is an eight 
kilometer long flow exhibiting increased chemical 
variation across its length with the lesser Sigsipamba 
flow presenting its own distinct chemical profile. The 
Tabion Grande source area was found to be a single, 
cohesive chemical unit 

Recommendations for future efforts includes more 
work on source specific rates, definition of the 
prehistoric distribution and use of various glasses, and 
the establishment of an organized system of obsidian 
research for investigators within and adjacent to 
Ecuador, a mapping of the geographic extent of 
geologically redeposited obsidian sources, and the 
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correlation of obsidian studies with technological 
lithic analysis. 

SOUTHERN ARIZONA OBSIDIAN STUDIES: 
SURVEY RES UL TS 

An archaeological survey in southern Arizona was 
conducted for the U.S. Army Corps of Engineers in 
the spring of 1989 by Statistical Research of Tucson, 
Arizona The survey covered approximately 10,500 
acres. Ninety-three prehistoric and 13 historic sites 
were recorded. Most of the projectile points 
recovered were assignable to the Formative Period, 
being Hohokam or Patyan. One hundred and fifty-six 
obsidian specimens, 5.5% of all recovered lithics, 
were collected. 

Thirty-nine pieces from 29 sites were submitted for 
sourcing studies. These specimens included 15 
unmodified nodules, one biface. one uniface scraper, 
and on non-cortical flake. Twenty pieces were found 
to be from the Savceda Mountains source, 17 were 
Los Vidrios. and two remained unidentified. Savceda 
Mountains obsidian is locally available in the project 
area which is southeast of Gila Bend. Los Viclrios 
glass comes from northern Sonora, approximately 100 
kilometers to the southwest The chemical 
characterization was conducted by Paul Bouey. 

Further information on the project and its results are 
detailed in: Intermontane Settlement Trends in the 
Eastern Papagueria: Cultural Resources Sample 
Survey in the Northern Barry M. Goldwater Range. 
Maricopa County, Arizona Statistical Research 
Technical Series No. 37. by J.A. Homburg, J.H. 
Altschul, and R. Vanderpol 

EARLY OBSIDIAN USE 
ON THE SONOMA COAST, CALIFORNIA 

Archaeological excavations at the Duncans Point Cave 
site (CA-Son-348/H) were conducted by the 
California State Department of Parks and Recreation 
during October and November of 1989 under the 
direction of Rea Schwaderer. Excavation of a single 
unit in the cave portion of the site revealed five major 
components and at least 8000 years of occupation. 
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The site is located on the Sonoma County coast about 
half way between Bodega Bay and the mouth of the 
Russian River. It sits 25 meters above sea level. A 
complex stratigraphy including shell refuse heaps and 
ash lenses was exposed. Seven radiocarbon dates 
involving both shell and charcoal samples ranged 
from 3210±100 BP to 8210±110 BP. These dates 
largely indicated intact stratigraphy although 
subsequent obsidian studies suggested otherwise. 

Obsidian was recovered throughout the deposit 
(n=I01). Of these tools and debitage, 89 were 
submitted for hydration and source analysis. Forty
seven were found to be Annadel glass and 41 Napa 
Valley. There was also one each of Franz Valley and 
Borax Lake. The Napa Valley obsidian band widths 
ranged from 1.3 to 7.lµm. The Annadel specimens 
had a range of 1.3 to 5.2µm. 

It has been concluded that the Duncans Point Cave 
site provides "the first conclusive evidence for early 
Holocene obsidian trade to the coastal region north of 
the San Francisco Bay" (Schwaderer 1992:69). 
Hydration band analysis and visual sourcing was 
conducted by Tom Origer and the XRF sourcing was 
done by Richard Hughes. 

Further discussions of site findings by Rea 
Schwaderer are available: Archaeological Test 
Excavation a the Duncans Point Cave, CA-Son-348/H, 
in Essays on the Prehistory of Maritime California, 
pp. 55-71., edited by Terry L. Jones. Center for 
Archaeological Research at Davis, No. 10. 

RIBBON FLAKED OBSIDIAN BIFACES, 
DOS PALOS BURIALS GROUND, 

MERCED COUNTY, CALIFORNIA: 
A STUDY IN PROGRESS 

From March through May of 1992. Archaeological 
Services, Inc. conducted a burial recovery project at 
CA-Mer-323 in southern Merced County near the 
Fresno County line. The remains of approximately 70 
individuals were recovered. This dispersed burial 
ground is located on the west side of San Luis Creek 
at an elevation of 100 feet in the San Joaquin Valley. 
Five radiocarbon dates were acquired, ranging from 
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1680±70 BP (AMS on human bone) to 2230±60 BP 
(elk antler artifact). 

Seven projectile points and fragments exhibited 
parallel oblique pressure flaking characteristic of the 
Sierra Concave Base type. Six of these were made of 
Casa Diablo obsidian ranging from 3.4 to 5.8 
microns. Nearly all showed evidence of rejuvenation. 
A seventh point. less clearly typed, was found to be 
from the Coso source, measuring 6.0 microns. Only 
one point had a clear burial association. 

Obsidian debitage from the site was indicative of 
biface edge rejuvenation. Other recovered toolstone 
types included cherts, basalt, andesite, quartz. 
quartzites, and other metamorphics. The report is 
being prepared by John Dougherty. Field work was 
completed under the direction of Jim Carter. 
Hydration studies were undertaken by Tom Origer 
and the source analysis by Richard Hughes. 

ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Compiled by Kim Tremaine of BioSystems A11alysis, 
Inc., 1017 Front Street, Sacramento, California 95814 
USA; (916) 557-4500; FAX (916) 557-4511 . 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged-in" to contract or 
research archaeology of a certain region to hear of 
and gain access to reports. In addition, the 
proliferation and number of journals, and the 
interdisciplinary nature of obsidian and glass studies 
make it difficult to keep abreast of all relevant, 
current literature. The IAOS Bulletin will alert 
readers to some of this infonnation by reproducing 
abstracts and summarizing literature that may be of 
particular interest to IAOS members. 
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Abbott, Lawrence 
1993 The Production, Use, and Distribution of 

Metavolcanic Raw Material from the Slate 
Belt: An Example from Central North 
Carolina. Paper presented at the 58th Annual 
Meeting, Society for American Archaeology, 
St. Louis, Missouri. 

Abstract 
The Slate Belt is a group of fine-grained metavolcanic 
and sedimentary rocks of Precambrian to Paleozoic 
age outcropping mainly from Virginia to Georgia. 
This area was utilized during prehistory as a source of 
lithic raw material. Due to its geological complexity, 
little research has been directed toward the 
identification of raw material types at individual lithic 
sources or the distribution of these materials from 
their respective sources. This paper presents results 
of research regarding the documentation and 
distribution of source-specific raw materials from a 
Slate Belt quarry in central North Carolina, using an 
expedient, easily replicated methodology involving 
macroscopic variables. 

Allison, Eric 
1993 Anderson Flat Projectile Point Types and 

Chronology. Paper presented at 27th Annual 
Meeting, Society for California Archaeology, 
Asilomar, California. 

Abstract 
Over 200 temporally diagnostic projectile points were 
recovered at Anderson Flat, the majority (+95%) 
made of obsidian, and most sampled for obsidian 
hydration. An additional +350 points were available 
in collections from other sites within a fifteen mile 
radius, including the Borax Lake, Houx, Creager, and 
Mostin sites. This progress report describes an 
examination of spatio/temporal patterning in 
morphological types, materials (inter and intra-source 
variability), and archaeological assemblages. 
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Barrett, Thomas and Robert Santley 
1993 Formative Period Obsidian Utilization in the 

Tuxtlas Mountains, Veracruz. Mexico. Paper 
presented at 58th Annual Meeting, Society for 
American Archaeology, St. Louis, Missouri. 

Abstract 
Recent surveys in the Tuxtlas Mts. or Mexico have 
recovered a large sample or obsidian from 180 
archaeological sites. This paper reports on changes in 
source utilization, assemblage composition. and 
technology from these samples during the Formative 
Period. Extant data indicate major changes in 
reduction technology, with simple blades and flakes 
comprising most or the assemblage from Early and 
Middle Formative times and prismatic blades 
constituting the bulk or all materials from all later 
time periods. which along with other shifts in 
utilitarian technology suggest changes in the types or 
foold resource consumed. 

Basgall, Mark E., and Hall, M.C 
1993 Observations on Temporal and Morphological 

Variation in Pinto Point Forms From the 
Southwestern Great Basin. Paper present at 
27th Annual Meeting, Society for California 
Archaeology, Asilomar, California 

Abstract 
The sample of Pinto series projectile points from Fort 
Irwin now totals at least 300 specimens from 29 
individual sites. Examining variation in the 
morphological and temporal parameters or these 
artifacts, this paper looks first at trends in stem size 
and shape as these relate to data for similar types 
(Elko and Silver Lake series) in the region, and then 
reviews chronological data that bear on the absolute 
temporal position or indented-base points (and 
relationships with antecedent stemmed forms). The 
lauer include recently acquired radiocarbon assays, 
obsidian hydration profiles, and general pauems or 
artifact dispersion. 
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Houey, Paul D. 
1993 Chronometrics at CA-SAC-43. Paper 

presented at 27th Annual Meeting. Society for 
California Archaeology, Asilomar. California_ 

Abstract 
Chronological determinations at CA-SAC-43 are 
based on radiocarbon dates, obsidian hydration, shell 
beads and ornaments, and several miscellaneous 
artifact forms. The emphasis of this work is on 14c 
and hydration, the data from which temporal 
parameters are established for the chronometrically 
dependent artifact types. Results indicate that the site 
contains substantial Late- and Middle-period deposits. 
Although these data are generally consistent with 
previous interpretations of CA-SAC-43, information 
suggests that use of some artifacts as time-markers 
might be inappropriate and that the designation of this 
site as a type locus (i.e., Brazil Facies of the 
Cosumnes District) is endowing the assemblage with 
too great a significance. Patterning also indicates that 
temporal relationships in lower Sacramento Valley 
prehistory are not as secure as most scholars have 
assumed and that those parameters must be 
re-evaluated in more thorough and contemporary 
contexts. 

Carpenter, Maureen 
1993 Maya Elite Use of Obsidian at Caracol. 

Paper presented at 58th Annual Meeting, 
Society for American Archaeology, St Louis, 
Missouri. 

Abstract 
During the 1992 season, several tombs of differing 
economic status were excavated. The resulting data 
shows an extensive use of prismatic blades and an 
exceptional assortment or eccentrics and exotics. 
These burials provide an excellent illustration of the 
variable access to wealth and resources. The obsidian 
mortuary goods are making a clear statement of 
conspicuous consumption, revealing through such 
'waste of wealth', the socioeconomic 'wealth of 
waste'. 
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Clark, Dona 
1993 Archaeology of the Batza Tena Obsidian 

Source, Alaska Paper presented at 58th 
Annual Meeting, Society for American 
Archaeology, St. Louis, Missouri. 

Abstract 
A major obsidian source is located adjacent to the 
Koyukuk River, NW Alaska, in an area known to 
local Athabaskans as Batza Tena (Obsidian Trail). At 
numerous flaking stations, found within a few km of 
the geologic source, obsidian was reduced to biface 
roughouts and made into other tools. Several sites 
have yielded assemblages representing a broader 
range of activitiy than lithic reduction and may be 
regarded as camp sites. The tentative sequence, based 
primarily on typological comparisons, includes an 
apparent fluted-point Paleoinidian occupation. 

Cook, John and Michael Kunz 
1993 Balza Tena Obsidian: Its Identification and 

Distribution. Paper presented at 58th Annual 
Meeting, Society for American Archaeology, 
St. Louis, Missouri. 

Abstract 
Previous studies have shown that obsidian from this 
source has the widest distribution and was the most 
frequently used of the many kinds of obsidian found 
at archaeological sites in Alaska. Using Instrumental 
Neutron Activation Analysis (INAA), X-ray 
fluorescence (XRF), and microprobe analysis (EDS), 
more than 900 samples of obsidian have been 
analyzed for elemental composition. More than 100 
of these are from the main Batza Tena source in west 
central Alaska The statistical results of these 
analyses will be compared and the distinguishing 
signatures of the obsidians, particularly that of the 
Batza Tena material, will be identified. 

Ford, Anabel 
1993 Organization of Domestic Activities in !he 

Maya Area: the Initial Results of Intensive 
Excavations in the Belize River Area Paper 
presented at 58th Annual Meetin~, S~iety f?r 
American Archaeology, St. Lows, Missouri. 
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Abstract 
Intensive excavations of small and large residential 
units in the valley, foothills, and uplands of the Belize 
River area reveal the nature and variety in domestic 
occupations of the ancient Maya Distinctions in 
construction, activities , and wealth were evident 
particularly by land form zones, but also by size. 
Only half of the excavated units exhibited indications 
of permanent occupation. Manufacturing 
specialization was focused at foothill units, producing 
household items of local cherts, and upland elite units, 
involved with obsidian blade production. This paper 
offers a picture of domestic activities of the ancient 
Maya and offers explanations of the patterns. 

Freter, AnnCorinne 
1992 Chronological Research at Copan: Methods 

and Implications. Ancient Mesoamerica 
3:117-133. 

Abstract 
As a consequence of long-term archaeological 
research at Copan, 1,425 archaeological sites 
containing 4,507 structures have been located and 
mapped over an area of 135 km2• As part of the PAC 
II research, 200 archaeological sites representing a 
15% stratified random sample of all valley sites were 
test excavated from 1983-1989. From these 
excavations, 2,150 obsidian hydration dates were 
processed, representing the largest number of 
chronometric dates there appears to be an excellent fit 
with various other available chronological techniques 
for all time phases except the ending date of the 
important Coner ceramic phase, which now appears to 
have extended to A.D. 1250. This more detailed 
Copan chronology suggests that the political collapse 
of the Main Group and immediate vicinity was quite 
sudden, taking place c. A.D. 800-830. Beyond that, 
however, the chronometric data provide evidence that 
some of the secondary elite, or lineage heads, and 
large numbers of rural commoners continued to reside 
within the valley in reduced courtyard groups or small 
rural hamlets for about 400 years following the 
decentralization of the Copan polity. 
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Freund, Joanna and Thomas M. Origer 
1993 A Research Design for Interpreting Obsidian 

Source and Hydration Data from Sites on the 
Santa Rosa Plain, Sonoma County, California. 
Paper presented at 27th Annual Meeting, 
Society for California Archaeology, Asilomar, 
California. 

Abstract 
The Santa Rosa plain is an area rich in known 
archaeological deposits that have been investigated to 
one degree or another. This paper explores the 
potential for applying temporal, geographic, 
ethnographic, and environmental considerations to 
existing assemblages and sub-assemblages of artifacts, 
area studies, and excavation reports with the ultimate 
goal of "synthesizing" these information sets in order 
to generate a more cohesive understanding of the 
area's prehistory. Obsidian source and hydration 
analysis will constitute the primary data base, while 
the potential contribution of other areas of study (i.e., 
paleoenvironmental reconstruction. faunal and midden 
constituent analysis, etc.) will be considered as well. 

Gates, Gerald R. 
1993 CA-MOD-1976: A Second Look at a "Battle 

Site" on the Modoc National Forest Paper 
presented at 27th Annual Meeting. Society for 
California Archaeology, Asilomar, California. 

Abstract 
A unique site on the Devil's Garden Lava Plateau, in 
Modoc County. contains a large rock circle (over 26 
m in diameter) with four associated loci of broken 
and whole projectile points. Over 200 projectile 
points are represented in the collection, so far, 
primarily either Gunther Barbed/Guntheroid or Rose 
Spring series. Based on a preliminary analysis of the 
projectile points, their distribution and breakage 
patterns, it would appear that one possible explanation 
is that this phenomena represents a late prehistoric 
"battle" site, possibly the location mentioned in the 
literature of a battle between an alliance of Pit River 
and Modoc against the Northern Paiute. Obsidian 
sourcing and hydration data will be used to altempt to 
confirm or deny this interpretation. The site area lies 
within a "border" zone [between the two tribes]. 

10 

SUMMER 1993 

Hester, Thomas 
1993 Obsidian in Texas: Geologic Sources and 

Archaeological Interpretation. Paper 
presented at 58th Annual Meeting, Society for 
American Archaeology, St. Louis. Missouri. 

Abstract 
For two decades, trace element analysis has been 
conducted of obsidian artifacts from archaeological 
sites in Texas. No geological outcrops of artifact
quality obsidian occur within the state, XRF and NAA 
analyses of Texas specimens indicate that they are 
derived from sources in Mexico, New Mexico, 
Wyoming and Idaho. Artifacts range in age from 
Paleoindian to Late Prehistoric. While Paleoindian 
and Archaic obsidian comes from varied sources (as 
far away as central Mexico), distinct patterns of 
obsidian distribution are seen in Late Prehistoric 
times. Particularly significant is the presence of 
Malad (Idaho) obsidian linked to Great Plains trade 
networks. 

Jackson, Tom and Joachim Hampel 
1993 Size Effects in the Energy-Dispersive X-Ray 

Fluorescence (EDXRF) Analysis of 
Archaeological Obsidian Artifacts. Paper 
presented at 27th Annual Meeting, Society for 
California Archaeology, Asilomar, California. 

Abstract 
Archaeologists often require the non-destructive 
analysis of obsidian artifacts to determine the original 
geological source of artifact raw material. Artifacts 
occur in a wide range of sizes and it is necessary to 
understand what minimum size requirements are 
appropriate to non-destructive XRF analysis. 
Experimental analysis of obsidian samples of varying 
thickness and diameter leads to the conclusion that 
reliable and accurate trace element concentration 
values (expressed as parts per-million} can be 
obtained for artifacts as small as 3 mm thick and 10 
mm in diameter. Analysis for live-time counting 
periods from 100 to 500 seconds suggests that 
accurate results can be obtained at relatively low 
counting times (100 seconds) if an artifact is of 
sufficient dimensions. Analysis of smaller samples 
yields inaccurate concentration values regardless of 
counting time, however, relative proportions of 
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trace-element concentrations appear to be relatively 
accurately represented in the data. These proportional 
data may be useful in assigning some artifacts to 
source. 

Analyses were conducted at the University of 
California at Berkeley using a United Scientific 
Spectrace 440 energy dispersive X-ray Fluorescence 
system. The system is equipped with a Si(Li) 
detector with a resolution of 142 eV FHWM@ 5.9 
keV in an area 30 mm2• A Rh transmission target 
X-ray tube was operated at 30 kV, .40mA (pulsed) 
with a .04mm Rh Filter. Samples analyzed are from 
the Glass Mountain source in northern California and 
are from near the locality of the USGS RGM-1 
rhyolite (obsidian) standard. This facilitates 
comparison of trace element concentration values for 
the experiment with reported standard values (ppm): 
Rb = 149, Sr= 108, Y = 25, Zr= 219 (Tatlock, D. 
B., F. J. Flanagan, H. Barston, S. Berman, and A. L. 
Sutton (1976) - Rhyo/ite, RGM-1 , from Glass 
Mountain, California. USGS Professional Paper 840) 

McDonald, Alison Meg 
1992 Indian Hill Rockshelter and Aboriginal 

Cultural Adaptation in Anza-Borrego Desert 
State Park. Southeastern California. PhD 
Dissertation, Department of Anthropology. 
University of California, Riverside. 

Partial Abstract/Annotation 
Indian Hill Rockshelter (SDi-2537) is the only site in 
the Colorado Desert that is known to contain a deep, 
culturally stratified deposit. Much of the culture 
history for the area has been based on analyses of 
materials recovered during previous investigations. 
The material culture remains from this site are 
extensive, and the combined analysis of excavation 
collections permit a characterization of the last 5,000 
years of regional prehistory. Studies include analyses 
of site function and seasonality, local chronology, 
basic formed artifact sequence characterizations, and 
lithic reduction systems. These analyses, in the 
context of regional ethnography and ethnohistory. help 
elucidate the relationship of the Anza-Borrego Desert 
to other resource procurement areas in the 
surrounding desert areas. Use of the site appears to 
have steadily increased over the last 4,000 years. 
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Obsidian source determinations by Paul Bouey on 239 
pieces indicate that 91 % of the sample came from 
Obsidian Butte, located al the south end of the present 
Salton Sea. Inyo County, east central California. 
Interestingly, 7.5% was found to derive from the San 
Felipe source in Baja California Three specimens 
were attributed 10 unknown sources, and one 
specimen was found to come from the Coso source. 

As pointed out by McDonald, six rates of hydration 
have been proposed for Obsidian Butte obsidian. She 
took this opportunity to evaluate these rates, as Indian 
Hill offered an abundance of obsidian associatied with 
organic material sufficient for obtaining Cl4 dates. 
Further, the study was viewed as potentially useful for 
evaluating the influence of differing effective 
temperatures on rates of hydration as the site provided 
obsidian specimens found in three microclimates 
(inside the shelter, outside below surface, and outside 
surface). Analyses were conducted independently by 
both Jill Onken and Thomas Origer on 64 specimens 
from the Obsidian Bulle source. Measurements were 
found to range from <1 to 10 microns. No distinct 
bimodal or multimodal distribution of the data is 
evident, but higher values tend to occur below the 15-
18-in. level and there is a leak of hydration rind 
values between about 4-7 microns. 

Linear, exponential. and polynomial regressions of the 
hydration data explain only 10-36% of the variation 
in the data, indicating no apparent statistical trends. 
Of the hydration models previously proposed, Koerper 
et al. (1986) appears to provide the best fit to these 
data, as a hydration rind of IO microns gives an 
estimated date of about 5.000 years B.P., a date that 
appears to correlate well with initial use of the 
rockshelter. However, Mc Donald cautions that this 
correspondence does not necessarily indicate that 
Koerper et al. 's proposed rate formula reflects the true 
hydration mechanism or correct rate of hydration. 

McGuire, Kelly 
1993 CA-FRE-61: A Mid-Holocene MiUingstone 

Manifestation in the Kings River Area of the 
San Joaquin Valley. Paper presented at 27th 
Annual Meeting, Society for California 
Archaeology, Asilomar. California 
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McGuire cont. 
Abstract 

Recent excavations at CA-FRE-61 revealed a lower 
stratigraphic component containing a substantial 
number of handstones, millingsto.nes, and other 
processing equipment, as well as a dislurbed burial. 
Radiocarbon assays (including a 5,900 B.P. date 
obtained from the burial) and temperature-corrected, 
source specific obsidian hydration rim measurements, 
date the component to approximately 3,000 to 6,000 
B.P. The component is evaluated with respect to 
other mid-Holocene manifestations reported from 
valley, foothill and Sierran contexts, as well as 
extra-regional assemblages falling under the general 
rubric of the Millingstone Horizon. A preliminary 
outline of regional mid-Holocene assemblage 
variability and settlement structure is developed. 

Moholy-Nagy, Hattula 
1993 Debitage Disposal and Artifact Production at 

Ti.kal, Guatemala. Paper presented at 58th 
Annual Meeting, Society for American 
Archaeology, St. Louis, Missouri. 

Abstract 
ln urban settings the world over, the disposal of 
durable waste is a universal problem with diverse 
solutions. The spatial constraints operating at large 
sites in the Lowland Maya area favored the landfilling 
of trash in architectural fill and other kinds of 
deposits. Even though virtually all refuse is found in 
secondary context, the manner in which Tikal's 
population disposed of different classes of durable 
waste provides important insights into the production 
of artifacts of chert, obsidian, shell, and bone. 

Mundy, W.Josepb 
1993 Elevation-related Variables and Obsidian 

Hydration: A Diffusion Cell Study in 
Yosemite. Paper presented at 27th Annual 
Meeting, Society for California Archaeology, 
Asilomar, California. 

Abstract 
Utilizing 250 diffusion cells, annual mean effective 
hydration temperature, and soil relative humidity are 
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examined by depth throughout the elevation of 
Yosemite National Park. Data from 35 archaeological 
sites bracketed between 600 and 3,292 m (1,970 and 
10,800 ft) elevation are contrasted to surface weather 
data and compared for micro-climatic variation. 
Obsidian hydration and radiocarbon data from park 
studies are examined by elevation provenience 
towards a goal of establishing an elevation correction 
for hydration values. 

Neff, Hector, Mark Glascock, and David Walters 
1993 North American Obsidian Studies at the 

Missouri University Research Reactor. Paper 
presented at 58th Annual Meeting, Society for 
American Archaeology, St. Louis, Missouri. 

Abstract 
The Archaeometry Laboratory at the Missouri 
University Research Reactor (MURR) is amassing a 
database of North American obsidian source analyses 
to complement the existing Mesoamerican databank. 
As in Mesoamerica, many artifacts can be sourced 
with elements detennined by an abbreviated, low-cost 
NAA procedure. Complete analysis, which yields 27 
elements, differentiates the chemically similar sources. 
Source detennination is routinely coupled with 
hydration rim measurement at MURR. 

Ridings, Rosanna 
1993 Variation of Effective Temperature in 

Obsidian Hydration Dating. Paper presented 
at 58th Annual Meeting, Society for American 
Archaeology, St. Louis, Missouri. 

Abstract 
Implicit in the calculation of obsidian hydration dates 
is the premise that effective hydration temperature 
(EHT) is constant in space and time, since only one 
effective hydration temperature- and thus one rate of 
hydration- is used for each artifact dated. To evaluate 
the validity of the premise, a comparative study has 
been conducted at Pot Creek Pueblo in north-central 
New Mexico. Several potential sources of variation 
in effective hydration temperature have been included 
in this study: differing activation energies of the 
materials involved, changes in effective hydration 
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temperatures with depth, and changes in air 
temperature over long periods of time. 

Root, Matthew and Douglas Harro 
1993 Anasazi Aggregation and Stone Tool 

Production on the Pajarito Plateau. Paper 
presented at 58th Annual Meeting, Society for 
American Archaeology, St. Louis, Missouri. 

Abstract 
We test a model of the aggregation of the Pajarito 
Plateau Anasazi from hamlets into villages using data 
on stone artifacts gathered during four years of 
excavation within Bandelier National Monument. The 
model proposes that increases in population led to 
wild resource depletion, agricultural intensification, 
and subsequent aggregation. An increase in regional 
exchange should also accompany aggregation. 
Evidence for an increase in the production of obsidian 
tools for exchange during the Classic period, and 
decreases in the proportions of hunting tools and 
increases in the proportions of agricultural implements 
through time lend some support to the model of 
Anasazi aggregation. 

Shackley, M. Steven 
1993 Gamma Rays, X-Rays, Stone Tools and the 

Sourcing Myth: Are We Missing the Point. 
Paper presented at 58th Annual Meeting, 
Society for American Archaeology, St. Louis. 

Abstract 
For nearly 30 years the scientific analysis of 
archaeological lithic material, particularly obsidian, 
has contributed much to our understanding of 
procurement, exchange, group interaction, and 
technology. The instrumental capabilities of these 
studies including energy dispersive x-ray fluorescence 
(EDXRF), and neutron activation (NAA) have 
increased tremendously, but in most regions of the 
world archaeologists have been slow to integrate these 
advances in the designs for research. Much of this is 
a failure of archaeometry to communicate these 
advances to archaeology in a meaningful way. A few 
recent examples serve to illustrate the problem and a 
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number of probable solutions are offered for both the 
archaeometrist and the archaeologist. 

Victor, Katharine and Timothy Baugh 
1993 Obsidian from New Mexico Pueblos: 

Implications for Protohistoric Plains-Pueblo 
Interaction. Paper presented at 58th Annual 
Meeting, Society for American Archaeology, 
St. Louis, Missouri. 

Abstract 
While interaction between the Pueblos and the Plains 
during the Protohistoric period is well documented, 
less is known regarding the relationships between 
specific sites of the two regions. Through ICP 
analysis of obsidian from several Pueblo sites and 
Jemez sources our study seeks to elucidate patterns of 
obsidian acquisition in two regions. 

Waechter, Sharon A. 
1993 Early-period Adaptations on the San 

Francisco/San Pablo Bay Estuary. Paper 
pre~ent~ at 27th Annual Meeting, Society for 
Cahfom1a Archaeology, Asilomar, California. 

Abstract 
Excavations at CA-CC0-474/H near the east shore of 
San Pablo Bay have provided evidence of a very early 
occupation, predating most of the large shellmounds 
on the Bay by 2,000 years or more. Obsidian 
hydration measurements of 2.6-7.6 microns (Napa 
Valley), and comparisons of faunal remains with other 
bay shore sites, suggest habitation beginning in the 
Paleo-Indian or Early Archaic and continuing into the 
Emergent period. It is hypothesized that the period of 
heaviest use at the site began at, or just after, the 
formation of the tidal marshes around the 
newly-formed estuary (circa 6.0-6.3 microns, Napa 
Valley), and that it may have served as a temporary 
bay shore encampment for groups from the interior . 
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Weisler, Marshall 
1993 Inter-Island Exchange and the Settlement of 

Tropical Polynesia Paper presented at 58th 
Annual Meeting, Society for American 
Archaeology, St. Louis, Missouri. 

Abstract 
Long-distance exchange was an important strategy 
employed by Polynesian colonists for maintaining 
small founding groups at distant archipelagoes. While 
the frequency and duration of inter-island social 
interaction influenced island prehistories, documenting 
the presence of exotic lithic materials-items necessary 
to identify prehistoric communication between 
Polynesian archaeological societies- has been difficult 
without the widespread occurrence of pottery. Using 
a non-destructive x-ray fluorescence technique, this 
paper examines the distribution and frequency of fine 
grained basalt artifacts from three archaeological sires 
in central and eastern Polynesia. The settlement of 
tropical Polynesia is discussed in light of this new 
evidence. 

Widmer, Randolf 
1993 Obsidian Use-Wear Patterns and Craft 

Activities at the Classic Maya Site of Copan. 
Paper presented at 58th Annual Meeting, 
Society for American Archaeology, SL Louis, 
Missouri .. 

Abstract 
Low power microscopic examination of over 2600 
obsidian blades from 103 final phase proveniences 
from the Late Classic site of 9N-8, Patio H, Copan, 
reveal multiple and varied use-wear patterns on the 
blade edges. This patio contains lapidary and 
costume workshops. Analysis reveals the obsidian 
blade industry was involved in craft activities. These 
findings concur with other lines of evidence that 
suggest that most of the craft workshops also 
functioned as domiciles. 
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Yohe, Robert M. 
1992 A Reevaluation of Western Great Basin 

Cultural Chronology and Evidence for the 
Timing of the Introduction of the Bow and 
Arrow to Eastern California Based on New 
Excavations at the Rose Spring Site (CA
INY-372). Ph.D. Dissertation, Department of 
Anthropology, University of California, 
Riverside. 

Abstract 
In light of a number of important anthropological 
questions that have recently arisen with respect to 
chronology, projectile point temporal sensitivity, and 
the timing of the introduction of the bow and arrow 
to eastern California, a re-excavation of the Rose 
Spring site (CA-INY-372) was organized and 
undertaken with a research design focusing on these 
problems. The Rose Spring site has played an 
important role in the past development of western 
Great Basin culture history since it is one of the few 
deeply stratified open sites with an artifact-rich 
archaeological deposit located within this region. The 
main objectives of this study were: (1) to test the 
verity of the original chronology for the region based 
on the original work at Rose Spring; (2) to reevaluate 
the use of projectile points as temporal indicators for 
the southwestern Great Basin; (3) to test the 
applicability of obsidian hydration as a dating method 
in the region; (4) to detennine when the bow and 
arrow were introduced to eastern California; and (5) 
to evaluate the impact, if any, of the introduction of 
the bow and arrow on use of local obsidian. 

The re-analysis of flaked stone artifacts collected 
during the 1951-1961 excavations at Rose Spring was 
included with the study of the latest excavated 
material. The findings of this project support the 
original chronology for the region proposed in the 
earlier site study, as well as the general temporal 
sensitivity of most accepted Great Basin projectile 
point types. However, some problems are indicated 
with the use of obsidian hydration as a consistently 
reliable time-placement dating method. Additionally, 
the introduction of the bow and arrow, which appears 
to have occurred at approximately 1,500 B.P. at this 
site, may have contributed to a reduction in the size 
of bifacial cores after 500 B.P. 
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MEETINGS AND EVENTS 

July 3-4. Symposium on Archaeological Dating. 
International House, University of Melbourne, 
Australia. Archaeological and Anthropological 
Society of Victoria, contact James Evans. Tel (03) 
499-4343; Fax (03) 347-6684. P.O. Box 328C, 
Melbourne, Vic. 3001, Australia. 

August 13-15. 66th Anniversary Pecos Conference 
at Casa Malpais National Historic Landmark Sile, 
Springerville, East-Central Arizona. Contact: John 
Hohmann, Ph.D. (602) 234-1124; Fax 241-1561 or 
Brian W. Kenny (602) 506-4608; Fax 506-4882. 

September 19-24. 6th Nordic Conference on the 
Application of Scientific Methods in Archaeology. 
Esbjerg, Denmark. Vagn Mejdahl, The Nordic 
Laboratory for Luminescence Dating, Riso National 
Laboratory, DK-4000 Roskilde, Denmark. 

October 21 -24. Anasazi Symposium. San Juan 
College, Farmington, New Mexico. Contact 
Meredith Matthews or Linda Wheelbarger, Cultural 
Resources Management Program, San Juan College, 
4601 College Boulevard, Farmington, NM 87401-
4699 or Wolky Toll, Office of Archaeological 
Studies, Museum of New Mexico, P.O. Box 2087, 
Santa Fe, NM 87504-2087. 

October 25-28. Geological Society of America, 
Annual Meeting. Boston, MA, USA. Vanessa 
George, Geological Society of America, Box 9140, 
Boulder, CO 80301, USA; tel 303-447-2020. 

November 17-21. American Anthropological 
Association Annual Meeting. Washington, D.C. 
AAA, 1703 New Hampshire Avenue NW, 
Washington, DC 20009, USA; tel 202-232-8800. 

1994 

February 18-23. American Association for the 
Advancement of Science, Annual Meeting. San 
Francisco, California, USA. AAAS, 1333 H Street 
NW, Washington, DC 20005, USA; tel 202-326-6400. 
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April 11-15. Materials Research Society, Spring 
Meeting. Symposium: Materials Issues in Art and 
Archaeology IV. San Francisco, CA, USA. 
Materials Research Society, 9800 McKnight Road, 
Pittsburgh, PA, USA; Lei 412-367-3012. 

April 18-24. 59th Annual Meeting, Society for 
American Archaeology. Anaheim, California USA. 
SAA, 1511 K Street NW, Washington, DC, USA; tel 
202-223-9774. 

June 5-11. Geochronology, Cosmochronology and 
Isotope Geology (ICOG-8). Berkeley, CA, USA. 
Garniss Curtis, Institute of Human Origins
Geochronology Center, 2453 Ridge Road, Berkeley, 
CA 94700 USA; tel 510-845-4003; fax 510-845-9453. 

November. International Symposium "The 
Pleistocene/Holocene Boundary and Human 
Occupations in South America, Mendoza, Argentina. 
Organized by the Facullad de Filosofia y Letras, 
Universidad Nacional de Cuyo. Contact: Marcelo 
Zarate, Centro de Geologia de Costas y del 
Cuarternario - UNMP, Casilla de Correo 722 -
Correo Central, 7600 Mar del Plata, Argentina. 

1995 

April 2-7. Archaeological Chemistry. Symposium to 
be held at the American Chemical Society National 
Meeting, Anaheim, California. Major Areas of 
Interest Bone Dating, Artifact Dating, Archaeology of 
Genetic Material, and Peopling of the New World. 
Contact: Mary Virginia Oma, College of New 
Rochelle, New Rochelle, NY 10805 USA; tel 914-
654-5302; fax 914-654-5387. 

ABOUT THE IAOS 

The IAOS was established to: 

1) develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2) develop standards for recording and reporting 
obsidian hydration and sourcing results; 
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3) provide technical support in the form of training 
and workshops for those wanting to develop their 
expertise in the field. 

4) provide a central source of information regarding 
advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 

Membership 

The IAOS needs membership to ensure the success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply for 
membership in one of the following categories: 

• Regular Member . . . . . . . . . . . . . • S20.00/year 
• Institutional Member . . . . . . . . . . . $50.00/ycar 
• Life-Time Member . •. .... •. . .••.. $200.00 

Regular members are individuals or institutions who 
are interested in obsidian studies, and wish to support 
the goals of the IAOS. Regular members will 
receive any general mailings; announcements of 
meetings, conferences, and symposia; bulletins; and 
papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals, facilities, 
and institutions who are active in obsidian studies and 
wish to participate in inter-laboratory comparisons and 
standardiz.ation. If an institution joins, all members of 
that institution are listed as IAOS members although 
they will receive only one mailing per institution. 
Institutional members will receive assistance from, or 
be able to collaborate with, other institutional 
members. Institutional members are automatically on 
the Executive Board, and as such have greater 
influence on the goals and activities of the IAOS. 

*Membership fee may be reduced or waived in cases 
of fmancial hardship or difficulty in paying in foreign 
currency. Please complete the form and return to the 
Secretary with a short explanation regarding lack of 
payment. 

**Because membership fees are very low. the IAOS 
asks that all payment be made in US dollars in 
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international money orders or checks payable on a 
bank with a US branch. If you do not do so, much of 
your dues are spent in currency exchange. 

If you wish to join us, mail a check or money order 
to the IAOS: 

Viviana Be/lifemine, Secretary-Treaswer 
Department of Anthropology 

One Washington Square 
San Jose Stare University 

San Jose , California 95121-0113 
(408) 629-7454 

CALL FOR ARTICLES 
AND INFORMATION 

Submissions for articles, short reports, abstracts, or 
announcements for inclusion in the next bulletin 
should be received by January 1, 1994. We accept 
electronic media on IBM compatible 3.5" or 5.25" 
diskettes, in a variety of word processing formats 
including Wordperfect (5.x), Wordstar, and Microsoft 
Word or ASCII text formats. A hard copy should 
accompany diskettes. Send to Kim Tremaine, c/o 
BioSystems Analysis, 1017 Front Street, Sacramento, 
California, 95814; (916) 557-4506. 

Short Reports: If you are interested in briefly 
reporting on research findings (e.g., one column in 
length), contact Mike Rondeau at Caltrans, Office of 
Environmental Analysis, 650 Howe Avenue, Suite 
400, Sacramento, California 95825; (916) 263-3375; 
FAX (916) 263-3384. 

IAOS OFFICERS, 1992-1993 

Preside/II: Steven M.Shackley 
President-Elect: Kim J. Tremaine 

Secretary-Treasurer: Viviana Ines Bellifemine 
Bulletin Editor: Kim J. Tremaine 

I• 
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NEW MEMBERS LIST: 

Susan Bupp. Tetra Tech. Inc .• San Bernardino. CA 

William J. Mayer-Oakes. Texas Tech University. TX 

Marie-Claire Cauvin. France 

Robin Torrence. Division of Anthropology. Aus1ralian 
Museum 

Robert K. Smither. Argonne National Laboratoiy 

Department of Anthropology. Unive rsity of Aukland. 
New Zealand 
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· · · · · · • · · • · · · • · · · · · · • • · · · · · · · • · • · • · · · • · • · Cut·Out • • • • · · • • · · • • • · · · • • • • • · · · · · • • • · · · • · · • • • · • • · 

Yes, I'd like to renew my membership. A check or money order for the annual membership fee is enclosed (see below). 

Ye.,, I"d like to become a member of the IAOS now. A check or money order for the annual membership fee is enclosed 

(see below). Please rush my first issue ofthe IAOS Buil.ETIN and a copy of the on-disk IBM PC-compatible IAOS 
Obsidian Bibliography. Please check disk format needed: 51A 360K 3 1h 740K 

Still not convinced, but want to know more? 
Please send me a complimentary issue of the latest lAOS Bull.ET!N. 

Please send me a copy of the on-disk IAOS Obsidian Bibliography and a complimentary copy of the lAOS Bull.ETIN. 
My check or money order for $10.00 (refundable if I join the IAOS this calendar year) is enclosed. 

Name--------------- - -------------------------
TI~------------ -----------------------------Street Address ______________________________________ _ 

Gty-----------------------------------------Countiy ______________________________________ _ 

Affiliation _____________________ _ ______________ ~ 
Work Phcme ___________ __________________________ _ 
HomePhcme(optional) _________ ______ ________________ ~ 
lnteroet/Brl"NET ____________________________________ _ 

Other E-Mail Addres,es ------ -----------------------------

My check is enclosed for the following amount (please check one): 
_ $20.00 Regular Member $50.00 lnstitutional Member $200.00 Lifetime Member 

Please return this cut-out to: International Association for Obsidian Studies + Ms. Viviana Ines Bellifemine, Secretary-Treasurer + 
Department of Anthropology + San Jose State University t San Jose, California 95192·0113 
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NEWS AND INFORMATION 

IAOS ANNUAL MEETlNG 
ANNOUNCEMENT 

This yc::ar the IAOS annual meeting will be held in 
conjunction with the SAA Annual Meetings, on 
Wednesday, April 20, at the Disneyland Hotel in 
Anaheim, California. The business meeting will 
run between 1:00 pm and 2:30 pm. Afterwards the 
lAOS will be sponsoring a workshop and discussion 
on field and lab standards in obsidian geochemistry 
described below. 

FIELD AND LABORATORY STANDARDS 
IN OBSIDIAN GEOCHEMISTRY: 

SAA WORKSHOP SPONSORED BY IAOS 

Geochemical analyses of obsidian and volcanic 
glass in archaeology has become very much a part 
of archaeological theory and method in many parts 
of the world. While the technology of chemical 
analysis has improved markedly (INAA, XRF, 
PIXE-PIGME), and the data generated has 

proliferated, there has been virtually no attempt to 
coordinate reporting standards. In this workshop, a 
number of researchers active in the field of 
obsidian geochemistry and interested parties from 
SAA and IAOS will discuss these problems and 
prospects for the decades to come, formulating 
provisional reporting standards for the collection 
and analysis of obsidian source standards and 
artifacts. The basic list of topics to be discussed 
will include: the petrology of silicic glasses; field 
methods in the collection of source standards; 
instrumental techniques; elements of interest; data 
presentation; and inter-laboratory cooperation and 
data sharing. Interested parties are invited to 
participate. Resul ts will be published in the IAOS 
Bulletin and possibly other venues. 

ESTABLISHMENT OF ADVISORY BOARD 

The IAOS is plc::ased to report on the establishment 
of an Advisory Board , composed of Ors. Clement 
Meighan, Irving Friedman, and Roger Green, 
senior members of the obsidian studies 
"community". Recognizing their substantial and 
important contributions to the international study of 
obsidian, the IAOS sought to formalize their 
participation in the association. These honored 
members have agreed to serve in an advisory 
capacity on various aspects of the association, and 
will receive executive board status at annual 
meetings as well as lifetime membership. 

LAOS ON-DlSK OBSIDIAN BIBLIOGRAPHY 
INTERNET AVAILA BILITY 

The on-disk version of the IAOS Obsidian 
Bibliography (currently 1.55) has been posted in a 
number of Internet-accessible locations. If you 
have access to the Internet system and are located 
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at a site with FTP (file transfer protocol) 
capabilities, you can download a copy of the latest 
bibliography (OBSfDIAN. ZlP) from several 
Internet Anonymous FTP sites. These sites 
indude: oak.oakland.edu (SimTel Software 
Repository. primary mirror site (/pub/msdos 
/hypertext)); and grv.dsir.govt.nz (Society for 
Archaeological Sciences File Depot (/SAS)). 

The bibliography is also available at SimTel 
secondary mirror sites wuarchive. wustl.edu. 
archive.orst.edu, ftp. uu.net, ftp. funet. fi, 
src.doc.ic.ac.uk, ftp.switch. ch, archie.au, 
NCTUCCCA.edu.tw, ftp.technion.ac.il, by Gopher 
from Gopher.Oakland.Edu, or by e-mail through 
the BITNET/EARN file servers. Other 
Anonymous FTP sites holding the bibliography can 
be located using the Archie database of Anonymous 
FTP files developed at McGill University. To 
interactively access Archie, telnet to an Archie 
server and enter Archie at the login prompt to log 
on to the system. Type help for additional 
information and quit to leave. Archie servers 
include: archie.ans.net, archie.rutgers.edu, 
archie. sura. net , arc hie. uni. edu. archie. mcgill.ca , 
arcnie. funet. fi , archie.au, and archie.doc. ic.ac. uk. 

OBSIDIAN EXHIBIT: 
PHOEBE HEARST l\•lUSEUM 

UNIVERSITY OF CALIFORNIA, BERKELEY 

Entitled Liule Black Rocks i11 the Desert: 
Prehistoric Obsidian in 1he American Southwest ... 
this exhibit summarizes nearly a decade of research 
by Steven Shackley, the museum archaeologist. It 
explores the geological origin, techniques of 
chemical analysis, as well as prehistoric uses of 
obsidian through an examination of archaeological 
sources in Arizona, New Mexico, Chihuahua, 
Sonora, and Baja California. Exhibited case studies 
include (1) the newly discovered large Valle del 
Azufre obsidian source in central Baja California 
that appears to be the most intensively utilized 
source in the Southwest, (2) the Classic Period 
Hohokam obsidian project that is changing our 
concept of Hohokam exchange; and (3) the 
reconstruction of territories and ranges in the very 
earliest periods in the Southwest. Technological 
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aspects of obsidian in the Southwest are also 
explored. One portion of the exhibit is devoted to 
unique obsidian objects from the Hearst Museum 
collection, many that have never been on display. 
The exhibit will be on view in the lobby from 
March 14 through the first of September 1994. 

SHORT REPORTS & REVIEWS 

Compiled by Mike Rondeau, Caltra,is, 
£11 viron111e11tal Division, 650 Howe Avenue, Suite 
400, Sacramento, California 95825 USA; (916) 
263-3375; FAX (916) 263-3384 

Short Reports provides an archaeological context in 
which to report obsidian research and related 
information. Reviews of recent studies, research in 
progress, older findings, regional, site, and artifact 
specific summaries, as well as other reports, 
announcements, etc. of pertinent interest are 
encouraged. To submit contributions to Short 
Reoorts or for an outline of recommended 

' archaeological/obsidian information for the Short 
Reports format contact Mike Rondeau. 

SIBERIAN OBSIDIAN IN ALASKA: 
SOURCING STUDIES IN PROGRESS 

The presence of obsidian sourced to Siberia has 
been found on St. Lawrence Island and the Seward 
Peninsula of Alaska. These findings are the result 
of a state wide obsidian study undertaken by the 
Bureau of Land Management. This study has 
identified at least 20 different sources for obsidian 
used prehistorically in Alaska. The sources of this 
glass include Siberia and the Yukon. Approximately 
800 samples from across the state have been 
subjected to neutron activation analysis during this 
study. XRF and microprobe chemical 
characterizations have also been undertaken to 
compare the utility and accuracy of the three 
methods. The use of different elements as 
diagnostic criteria was found to be one of many 
difficulties in comparing methods. 
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Included in this study is Bati.a Tena, the major 
obsidian source of Alaska, which has been found to 
include at least six or seven different known 
locations and involves subgroups with minor 
chemical variations. Another substantial obsidian 
source is located in the Okmok Caldera on Umnak 
Island in the Aleutians. 

Hydration studies have thus far been limited . The 
findings indicate that the cool environment has 
retarded hydration band development in Alaska. 
The mean band width is in the two micron range 
with the largest reliable widths being in the five 
micron range. 

The neutron activation studies were undertaken by 
Jinuny Griffin and Larry Haskins. Tom Jackson 
did the XRF work. Obsidian hydration studies 
were conducted by Chris Stevenson. Thanks are 
expressed to John Cook of the BLM, Fairbanks for 
his willingness to run the risks of a telephone 
interview. 

REVIEW OF SPECIAL JCGBA ISSUE: 
OUSIDIAN DATA CONSPICUOUSLY ABSENT 

An excellent volume of the Journal of California 
and Great Basin Amhrupology has been produced 
(1991 JCGBA 13:3) entitled Case Studies in Lithic 
Technologv of Western North America. There is 
much to recommend this issue. However, the 
correlation and use of technological lithic data as 
with data generated by obsidian studies, is not 
always well correlated with other archaeological 
information. In this volume there are some fine 
examples to the contrary. Even so, the linkage of 
technological and obsidian data sets can offer a 
range of potential research opportunities that are 
seldom tapped. 

The articles noted below are used only to show 
ways in which technological and obsidian data 
might be usefully linked. It is recognized that 
project limitations and the focus of these articles 
may have limited the reporting of obsidian studies. 
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EARLY HOLOCENE ARROW POINTS 
IN OREGON? 

Boulders to Bi faces: Initial Reduction of Obsidian 
at Newherry Crater, Oreeon by Terry Ozbun 
(JCGBA 1991 : 147-159). Ozbun reports on a very 
interesting set of studies on three archaeological 
sites in the Newberry Crater local ity. Two of these 
sites are mentioned below. The first is an obsidian 
quarry and workshop site from the Big Obsidian 
Flow dating to ca. 1350 B.P. Large biface cores 
of this glass are attributed to manufacture late in 
prehistory. It would have been of interest to know, 
with this reference to dating and technology, the 
range of obsidian hydration band widths. 
Correlations with such obsidian data might prove 
useful elsewhere in the region of Newberry Crater 
obsidian use. [Inside conunent from Craig 
Skinner . . . INFOTEC Research is currently 
conducting the geochemical & hydration studies.] 

Likewise, such data from a second site in the 
caldera, located on the southern shore of Paulina 
Lake, could also have regional 'implications. 
Radiocarbon dates placed two components at ca. 
7000 and 8000 B.P. The claim for the manufacture 
of arrow points at these early dates may be 
questioned. Dart point manufacture at this site was 
mentioned later in the article. No projectile point 
illustrations were provided . It would have been of 
value, given the known source of the obsidian and 
the dating, to know what point types were 
recovered and what range of hydration band widths 
these types displayed . 

VARIABILITY IN OBSIDIAN BIFACE 
MANUFACTURING 

Unifacial Bifaces: More Than One Way to Thin a 
Biface by Elii.abeth Skinner and Peter Ainsworth 
(JCGBA 1991:160-171). This article reports on an 
excellent technological analysis of an alternative 
biface manufacturing technique used in the Casa 
Diablo obsidian source area. This manufacturing 
technique proceeded through early biface thinning 
stages producing only a unifacial artifact. A cache 
of seven of these artifacts were reported to have 
hydration widths ranging from 3.1 to 3.8 microns. 
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The authors observe that this was a common 
flaking technique at the four sites studied. 
However. the dating of these sites is rnported as 
Middle and Late Archaic. No clear temporal 
definitions were provided. Knowing the temporal 
placement of this flaking technique, and how it 
correlated with the more than 800 hydration band 
rc:adings and half a dozen radiocarbon assays 
accumulated by the original study (Goldberg et al. 
1990) would have been of additional value. A 
review of those interesting obsidian studies 
(Goldberg et al. 1990) will be in a future Short 
Reports. 

In this otherwise outstanding analysis, the use of 
the term "transverse" 10 describe parallel pressure 
flakes seems out of place. As flakes, many of 
these cannot be shown to have transversed the 
artifact. If a strict use of this term for geometric 
description is accepted, not only would the flakes 
have had to run from one edge to the other. but 
they would have had to cross the artifact 
perp,mdicular to the long axis. In the region where 
these were found, such flakes crossed the long axis 
of the bi faces at a diagonal. However, the author 
of this column is also not without terminological 
guilt, having referred in print to parallel pressure 
flakes as California flakes because of their outlines! 

(no! to seal.:) 

Unifacial reduction of dorsal surface 
(early through middle biface thinning stage) 

Reproduced from Goldberg et. al. 1990:236 
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OBSIDIAN FLUTED POINTS IN AU.SKA? 

Obsidian fluted points have been reported from 
Alaska (Clark and Clark 1975). They were made 
from a minor subgroup in the Batza Tena source 
locality. All of these points were made of obsidian 
with a single exception of basalt. The specimens 
were not recovered from one site, but from a 
number of localities ranging in elevation from 300 
to 500 feet. These localities were mainly found on 
a short ridge over looking the tlat bottomed 
Koyukuk River Valley (elevation 250 feet). To the 
southwest of this main locality were uplands that 
provided the obsidian. At least three other fluted 
point locations were reported in the vicinity (Clark 
and Clark 1975:31). 

The typical fluting technique for these specimens 
appeared to be somewhat divergent from those 
conunon in the southern part of North America. 
The Alaskan technique appears to have consisted of 
three thinning flutes. Two lateral th inning flutes 
preceded the main medial flute. One specimen 
showed fluting on only a single face. Evidence of 
non-fluted points of the same morphology were also 
reported. Given the date of this publication, the 
lack of hydration band width data was to be 
expected. For more details on these finds see the 
Report of Donald W. Clark and A. McFa<lyen 
Clark: Fluted Points from The Batza Tena 
Obsidian Source of the Koyukuk River Re!?ion, 
Alaska, Anthropological Papers of the University of 
Alaska 17(2):31-38, University of Alaska Press, 
Fairbanks. Illustrations and photographs of the 
points are provided. 

References Cited During Review: 

Goldberg, S.K., E.J. Skinner, and J. F. Burton 
1990 Archaeological Excavations at Sites 

CA-Mno-574, -577, -578, and -833: 
Stoneworking in Mono County, 
California. California Department of 
Transportation, Sacramento. 
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ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Compiled by Kim Tremai11e of BioSysrems A11alysis, 
Inc., JOI 7 Fro11t Street, Sac:rame11to, Calijomia 
95814 USA; (916) 557-4500; FAX (916) 557-4511. 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged-in" to contract or 
research archaeology of a certain region to hear of 
and gain access to reports. In addition, the 
proliferation and number of journals, and the 
interdisciplinary nature of obsidian and glass 
studies make it difficult to keep abreast of all 
relevant, current literature. The IAOS Bull~tin will 
alert readers to some of this information by 
reproducing abstracts· and summarizing literature 
that may be of particular interest to IAOS 
members. 

Basgall, Mark E. 
1993 Chronological Sequences in the Southern 

North Coast Ranges, California. In, There 
Grows a Green Tree: Papers in honor of David 
A. Fredrickson. Center for Archaeological 
Research at Davis, Publication No. 11:167-195. 

A1111otatio11 
Prefaced by the fact that chronological sequences in 
many parts of California are still understood in 
broad outline only and that archaeologists should 
not feel complacent with antiquated frameworks, 
the author evaluates early spatio-temporal 
assumptions founded for the North Coast Ranges of 
California. Chronometric data from the Warm 
Springs locality in north-central Sonoma County, 
comprised of nearly 50 radiocarbon determinations, 
1200 obsidian hydration measurements, and 900 
time sensitive artifact forms for 64 sites, provide an 
unprecedented opportunity for conducting a 
thorough assessment. 

Mount Konocti and Napa Valley obsidians are 
found to represent the two most prominent glass 
types in the project area, with Borax Lake and 
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Annadel playing minor roles. Three major 
occupational phases are identified at the Warm 
Springs locality: the Skaggs Phase (ca.5000-2500 
B.P.) characterized by Mendocino and Willits 
series projectile points and hydration measurements 
of at least 3.4 (Mount Konocti obsidian), 3.6 (Napa 
Valley), and 4.1 (Borax La.Ice) microns; the Dry 
Creek Phase (ca. 2500-900 B.P.) marked by 
Excelsior series points, some holdover of Willits 
forms, and obsidian hydration values of 2.5-3.3/3.5 
(Mount Konocti and Napa Valley) and 3.0-4.0 
(Borax Lake) microns; and finally, the Smith Phase 
(ca. 900-100 B.P.) represented by Rattlesnake 
series projectile points, perhaps a smattering of 
small Excelsior types, and hydration measurements 
helow 2.5 (Mount Konocti and Napa Valley) or 2.9 
(Borax Lake) microns in magnitude. 

Basgall concludes that these data are in essential 
agreement with the temporal estimates offered by 
Fredrickson (1973, 1974, 1984), not withstanding 
the limited, widely scattered information available 
to him at the time. 

Gratuze, B., J.N. Barrandon, and K. Al Isa 
1993 Non-Destructive Analysis of Obsidian 

Artefacts Using Nuclear Techniques: 
lnwstigation of Provenance of Near Eastern 
Artefacts. Archaeometry 35(1): 11-21. 

A1111vrario11 
A non-destructive analytical method using both 
instrumental neutron activation and proton-induced 
gamma ray emission techniques was developed to 
study the provenance of obsidian artefacts from 
Turkey, Syria, and Iraq. Twenty-one geologic 
sources from 12 compositional groups in four 
regions (Taurus, Lake Van, Armenia, and 
Cappadocia) were examined. 

One-hundred thirty four samples from twenty-nine 
sites dating from 8300 to 1300 B.C. were analyzed. 
The most ancient site represents the transition 
between hunting/gathering and agriculture at the 
beginning of the Neolithic. Material from the latest 
site was recovered in an urban context of the 
Bronze Age. Obsidian objects at all sites involved 
were relatively unique in relation to the rest of the 
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artefacts recovered, having been imported long 
distances. The authors conclude that obsidian came 
exclusively from Cappadocia until about 7800 B.C. 
With new contacts between the middle Euphrates 
and eastern Anatolia, obsidian found in contexts 
post 7800 B.C. were determined to originate from 
the regions of Bing61 and Nemrut Dag as well as 
Cappadocia. 

Hoard, R.J., J.R. Bozell, S.R. Hoen, M.D. 
Glascock, H. Neff, and J.M. Elam 
1993 Source Determination of White River Group 

Silicates from Two Archaeological Sites in the 
Great Plains. American Antiquity 58(4):698-
710. 

Abstract 
High-quality cryptocrystalline sil icates from the 
Oligocene-age White River Group of the central 
Great Plains (WRGS) were widely used 
prehistorically for chipped-stone tools. There are 
three known source areas for WRGS: Flattop Butte 
in northeastern Colorado, Table Mountain in east
central Wyoming, and the White River Badlands of 
South Dakota. Specimens from these sources are 
often visually indistinguishable, making it difficult 
to specify the source of WRGS from nonquarry 
archaeological sites. Using a quantitative method
neutron-activation analysis- these sources were 
differentiated. The sources of WRGS in two 
Central Plains archaeological sites also were 
determined using this technique. The results show 
chat the technique has important implications for 
studies of prehistoric mobility and for the 
refinement of cultural-historical affiliation. 

Hughes, Richard E., and William B. Lees 
199 l Provenance Analysis of Obsidian from 
Two Late Prehistoric Sites in Kansas. 
Transactions of the Kansas Academy of Science 
94(1-2):38-45. 

Abstract 
Six obsidian artifacts from two protohistoric 
archaeological sites in Kansas were subjected to 
non-destructive energy dispersive x-ray 
fluorescence analysis to determine the parent 
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obsidian source used in their manufacture. Results 
indicate that all six specimens were derived from 
two obsidian sources located in the Jemez volcanic 
field of northern New Mexico. 

Jones, Terry L., and John F. Hayes 
1993 Problems and Prospects in Sonoma County 

Archaeology. In, There Grows a Green Tree: 
Papers in honor of David A. Fredrickson. 
Center for Archaeological Research at Davis, 
Publication No. 11: 197-216. 

A1111utation 
Alternatives to California's North Coast Ranges 
cultural classification system, first developed by 
Fredrickson ([973), are explored in this paper. In 
so doing, a cultural history for the Santa Rosa 
locality is summarized by temporal phase. 
Diagnostic time markers and hydration ranges for 
both Napa and Annadel obsidians are tied to these 
phases. 

Analyses suggest that over the last 1000 years 
increased territoriality and hostile intrusions 
occurred in an area known to be populated by 
speakers of many languages at the time of 
European contact. The authors assert that ethnic 
identities were being maintained at site SON-120 
during the Late Period via differential exchange 
nt:tworks and acct!ss to territory. Pomoan-speaking 
peoples are said to have used the site for task
specific purposes repn~sented by a component 
dominated by Annadel obsidian. In contrast, 
Wappo-speaking peoples are said to have used the 
site for residential purposes represented by a 
component showing a high proportion of Napa 
obsidian. 

Parker, John 
1993 Ethnographic and Prehistoric Settlement 

Systems in the Clear Lake Basin. In, There 
Grows a Green Tree: Papers in honor of David 
A. Fredrickson. California Archaeological 
Research at Davis, Publication No. 11 :303-322. 

A1111otatio11 
The primary period of habitation or use is identified 
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for 100 sites in the Clear Lake Basin of northern 
California. A relative chronology is established on 
the basis of hydration analyses on l, 119 samples, 
representing a minimum of 5 samples per site 
(composed of 75 % debitage and 25 % various 
tools). Fluctuations of settlement during different 
"micron time periods" are highlighted and 
hypotheses developed which might account for 
these observed differences. 

Micron readings (Borax Lake obsidian) indicate that 
the earliest habitation occurred in the southeast 
portion of the Basin between 8 and 10 microns, 
with sites being sparsely distributed. By 7-8 
microns, the entire shoreline appears to have been 
in use. with sites regularly spaced, suggestive of 
the existence of culturally defined boundaries. 
During the 6-7 micron period, regional use appc:ars 
to have expanded into the upland areas, perhaps 
signalling the beginning of a seasonal habitation aml 
resource collection strategy. Use of the lakeshore 
and highlands is observed to continue into the 
historic period. 

Randle, K., L.H. Barfield, and B. Bagolini 
1993 Recent Italian Obsidian Analyses. Journal of 

Archaeological Science 20(5):503-509. 

Absrracr 
The analyses of several obsidian flakes from three 
northern Italian Sites are described, using the 
technique of Instrumental Neutron Activation 
Analyses. Nineteen trace elements were 
determined in all. The obsidians were allocated to 
known source groups in the Mediterranean and 
Central Europe using a simple dispersion plot based 
on La/Sc and Cs/Sc ratios. The attribution of one 
sample to a Carpathian source is discussed, and the 
implications for contacts with Central Europe in the 
Early Neolithic. Evidence is presented that 
obsidian was being traded as early as the Early 
Neolithic and as late as the Chalcolithic. 
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Roper Wickstrom, C. Kristina 
1993 Spatial and Temporal Characteristics of High 

Altitude Site Patterning in the Southern Sierra 
Nevada. In, There Grows a Green Tree: 
Papers in honor of David A. Fredrickson. 
California Archaeological Research at Davis, 
Publication No. 11 :285-30 l. 

A111101atio11 

Thirty-nine sites ranging from 10,000 to 12,000 
feet in elevation were identified during three 
seasons of survey in Sequoia and Kings Canyon 
National Parks in 1986-1988. In subalpine and 
alpine settings characterized by glacial tams, 
broken granite ridges and benches, talus slopes, and 
wet sedge meadows, these Sierran crest sites 
provided an opportunity to examine high altitude 
land use. The author distinguishes two settlement 
modes paralleling those of the White Mountains 
(western California) and Alta Toquima (central 
Nevada); an earlier extensive logistiliBI use of high 
altitude localities for hunting of bighorn sheep, 
followed by a markedly later, intensive residential 
use of selected environments of the region. 

Geochemical studies on 230 samples from 24 of the 
39 sites, reveal obsidians from a variety of sources 
in order of dominance: Fish Springs, Casa Diablo, 
Coso, Queens, Mono Glass Mountain, and 
Fletcher. Hydration rim values derived from some 
of these samples point to early beginnings for 
aboriginal exploitation. arguably corresponding with 
or soon following the inception of occupation in 
adjacent regions such as the Owens Valley. 

The Kem River drainage (in the southern area of 
the Parks) joined by the Triple and Great Western 
Divides (in Kings Canyon National Park) , appears 
as a boundary separating the regular use of alpine 
environments by east-side populations using Fish 
Springs obsidian from the sporadic exploitation by 
populations coming from the lower foothills of the 
west Sierra Nevada. Large amounts of Fish 
Springs obsidian are observed west of the Kem 
River at ca. 3. 7 microns. This westward expansion 
in distribution is tentatively suggested to mark the 
intrusion of Numic (Western Mono) peoples onto 
western slopes of the Sierra Nevada. 
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Stevenson, C.M., I. Friedman, and J. Miles 
1993 The Importance of Soil Temperature and 

Relative Humidity in Obsidian Dating, with Case 
Examples from Easter Island. In, Easter Island 
Studies: Contributions to the History of Rapanui 
in Memory of William T. Mulloy, ed. by S.R. 
Fischer. Oxbow Monograph 32. 

A1111otatio11 
The importance of accounting for temperature and 
rH in obsidian dating was examined using newly 
acquired environmental data from Easter Island. 
Monitoring cells exposed for a year-long period 
were employed to distinguish four different ambient 
conditions on the island (caves, open-site areas, 
subsurface areas, and surface contexts). Hydration 
rates for obsidian specimens from the Mt. Orito 
source were calculated, based on an experimentally 
derived constant. Temperature and rH adjustments 
were then made relying on (1) a generally accepted 
understanding of temperature dependence 
(Arrhenius equation), and (2) preliminary findings 
regarding the relationship between rH and rates of 
hydration (founded on high-temperature vapor 
experiments). Adjustments for site and depth
specific temperatures and rH values yielded rates 
from 6.24 to 8.63 µm2/ 1000 years- which the 
authors point out can result in substantial 
differences in age determination. 

To asses the effectiveness of their adjustments in 
rate, two age determinations (accounting for 
temperature and rH) were compared to radiocarbon 
assays and found to closely correspond (impress
ively so). The authors conclude not only that 
temperature and rH significantly affect rates of 
hydration, but that it is possible to account for 
these parameters. They suggest that whenever 
obsidian dating is employed to determine the 
occupational history of a site, differences in 
temperature and rH should be measured for specific 
surface features and depths of deposit. For 
regional studies, larger-scale strategies should be 
devised in order to provide useful contextual data. 
They recognize that either level of investigation 
requires the researcher to commit a significant 
amount of time and resources if the obsidian 
hydration dating method is to be used 
advantageously. 
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Stevenson, C.M., E. Knaus, J.J. Mazer, and 
J.K. Bates 
1993 Homogeneity of Water Content in Obsidian 

from the Coso Volcanic Field: Implications for 
Obsidian Hydration Dating . Geoarchaeology: 
An International Journal 8(5):371-384. 

Abstract· 
Users of the obsidian hydration dating method have 
routinely assumed that artifacts which originate 
from the same geological flow will be of the same 
chemical composition and thus hydrate at the same 
rate under equivalent conditions of temperature and 
relative humidity. Recent laboratory 
experimentation into the hydration process has 
shown that the intrinsic water content of the glass is 
the dominant factor in establishing the rate of 
hydration. Water content determinations on a large 
suite of samples from numerous prehistoric quarries 
within the Caso volcanic field, California, indicated 
that water content values, and thus hydration rate, 
varied significantly on a within flow basis. It is 
recommended that water determinations be made on 
individual artifacts prior to obsidian hydration 
dating. 

Tremaine, Kim J. 
1993 Temporal Ordering of Artifact Obsidians: 

Relative Dating Enhanced Through the Use of 
Accelerated Hydration Experiments. In, There 
Grows a Green Tree: Papers in honor of David 
A. Fredrickson. Center for Archaeological 
Research at Davis, Publication No. 11 :265-275. 

Annotation 
Advances by archaeometrists and glass scientists 
are reviewed in assessing the state-of-the-art for 
dating obsidian artifacts. Despite claims that 
obsidian chronometry has "come of age", it is 
evident that the complexity of the hydration process 
is still unfolding . The author cautions against 
premature application of rate constants to derive 
absolute age determinations. An alternative relative 
dating approach is offered in the interim to achieve 
temporal ordering. This approach permits 
comparisons between chemically distinct obsidians 
exhibiting differentially developed hydration rim 
depths. Cross-source temporal calibrations are 
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sought, based on constants derived from accelerated 
hydration experiments. 

Waechter, Sharon A., and Thomas M. Origer 
1993 A Discussion of Multiple Hydration Bands 

and Obsidian Scavenging at CA-COL-160, 
Mendocino National Forest. In. There Grows a 
Green Tree: Papers in honor of David A. 
Frndrickson. California Archaeological 
Research at Davis, Publication No. 11 :277-284. 

A1111otatio11 
The authors present some provocative hydration 
results from site CA-COL-160 . Thirty percent of 
the measurement from 95 specimens revealed 
multiple band widths (exhibiting differences in 
thickness of greater than 0.4 microns) interpreted 
as resulting from scavenging or reuse. The high 
representation of this type of activity is questioned. 
Three explanations are considered: ( 1) that a 
sampling error occurred; (2) that recycling of older 
obsidian was a common activity throughout 
California, just not yet well documented; and (3) 
that the high frequency of recycling at CA-COL-
160 is unique, reflecting divergent behavior of site 
occupants. Although all three explanations are 
viewed as plausible, the authors aren't satisfied 
with any of them in totality and offer suggestions 
for resolving the enigma. 

TECHNOTE 

This section of the Newsletter is devoted to sharing 
new techniques, innovative ideas, sources of 
equipment and supplies, and discussing new 
technologies for guiding obsidian studies. Obsidian 
analysts are invited to submit information relating 
to these topics. 
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BREMSSTRAlll,UNG RA TIO TECHNIQUE 
APPLIED TO THE NON-DESTRUCTIVE 

ENERGY-DISPERSIVE X-RAY 
FLUORESCENCE ANALYSIS OF OBSIDIAN 

M. Kathleen Davis 
BioSystems Analysis, Inc. 

Santa Cruz, California 

Archaeologists often use analyte/scatter ratios in non
destructive x-ray fluorescence to minimize errors in 
element concentration associated with small, thin, and 
irregular samples (Bouey 1991 ; Jackson and Hampel 
1992; Shackley and Hampel 1992). Element 
concentrations for such artifacts can deviate widely 
from those obtained on larger specimens with 
relatively flat surfaces. While reference to the 
Compton scatter peak is preferred, selected areas of 
the high energy bremsstrahlung region may be used 
when the Compton peak is absent. This procedure is 
often required in analysis for barium. Since infinite 
thickness for barium in an obsidian matrix is close to 
3 cm at 50 kV, some form of correction is required 
for all but the thickest artifacts. The following 
experiment is designed to quantify the limits of the 
bremsstrahlung ratio technique as it is applied to 
samples that are less than infinitely thick. 

Two different barium/bremsstrahlung ratios were 
employed to calculate barium concentration in 
samples of obsidian from the Glass Mountain source 
in northeastern California. Barium/RI is a ratio of the 
barium k-alpha peak to the bremsstrahlung region 
between 25.0 and 30.98 keV and Barium/R2 is a 
ratio to the bremsstrahlung region between 38.56 and 
40.92 keV (Figure 1). Samples are 25 mm in 
diameter, polished on both sides, and range from 30 
microns to 5 mm thick. All samples were prepared 
from a single core of Glass Mountain obsidian. Two 
or more of the 1 to 5 mm samples were stacked on 
top of one another to approximate samples thicker 
than 5 mm. 

Trace-element analysis was conducted at BioSystems 
Analysis on a Spectrace 5000 energy-dispersive x-ray 
fluorescence system equipped with a 50 kV power 
supply and a rhodium x-ray tube. The x-ray tube was 
operated at 50 kV and .25mA with a .63 mm copper 
filter in the x-ray path. Samples were scanned for 
300 seconds livetime in an air path. Ppm values are 
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calculated as ratios to the bremsstrahlung regions 
using linear least squares calibrations derived from 
the analysis of eight USGS and GSJ rock standards 
(Figures 2 & 3). The Glass Mountain source is near 
the location of rhyolite used in USGS rock standard 
RGM-1 , and th.is standard is included in the analysis 
fo r comparison. The reported concentration of barium 
in RGM-1 is 807 ppm (Govindaraju 1989). 

Results indicate that the barium/RI ratio generates 
accurate ~arium values for specimens as thin as l 
nun (Table I). Excluding values for specimens 
thinner than l mm. the mean barium value calculated 
using barium/RI is 808.6 ppm with a sigma of 15 
ppm (RSD = 1. 8 % ). Barium/R2 is less cffoctive as 
a thickness correction, though it does generate the 
better calibration line; sigma of the barium/R2 line is 
9.6 ppm versus 20.9 ppm for the barium/RI line 
(Figures 2 & 3). The mean barium value calculated 
using barium/ R2 (samples thinner than I mm 
excluded) is 736.8 ppm with a sigma of 37 ppm 
(RSD = 5 % ). This experiment does not consider 
effocts related to small sample diameter or irregular 
surface configuration, and results for such sptlcimens 
may vary from those presented here. It should be 
noted that the intensity of the bremsstrahlung region 
reflects sample mass only and does not correct for 
matrix effects. 

Table 1. Barium conc•ntrenon• tin ppm) calculated for GI••• Mounr•n obsidian 

SAMPLE 8ARIUM/R1 BARIUM/R2 

30 pm 716 .2 : 33.3 753.8 .: 27.7 

200 pm 746.7 .: 25.3 837.9.: 18. 1 

0.5mm 756.3 : 22.6 821.3 .: 13.2 

1 mm 793.8 : 22.0 830.3 .: 11.8 

2mm 796.4 ,: 21.6 814.9 % 11.1 

3mm 809 .9: 21.5 795.2 : 10.7 

4mm 800.9 ,: 21.4 772.7 ,: 10.8 

5mm 815.2,: 21 .4 770.8 : 10.5 

6mm 840.7 :: 21.4 758 .7 :: 10.4 

7mm 824.4 .: 21.4 753 .9 : 10.4 

8mm 786.9 :: 21 .4 718.0 : 10.4 

9mm 807 .8 : 21 .4 727 ,4 : 10.4 

10 nvn 806. 1 : 21.3 728.9 : 10.4 

11mm 813 .2 : 21.3 731 .8 .:: 10.4 

RGM-1 778.3 : 21.6 811.0:11.2 

Etrort represent counting and titting error uncertainty and do not rertect the true 
precision of the measurement. 
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MEETINGS AND EVENTS 

1994 

February 2-4. Fifth Australian Archaeometry 
Conference. Armidale, New South Wales. Nick 
Cook, Department of Archaeology and 
Palaeoanthropology, The University of New England, 
Armidale, NSW 2351, Australia; tel 067-73-2860; 
fax 067-73-2526; e-mail ncook@metz.une.edu.au. 

February 18-23. American Association for the 
Advancement of Science, Annual Meeting. San 
Francisco, California. USA. AAAS, 1333 H Street 
NW, Washington, DC 20005, USA; tel 202-326-
6400. 

February 27-March 4. The Pittsburgh Conference 
& Exposition on Analytical Chemistry and Applied 
Spcetroscopy. Chicago. Alma Johnson, Program 
Secretary, 300 Penn Center Boulevard, Suite 332, 
Pittsburgh, PA 15235-5503, USA; tel 412-825-3220. 
Symposium topics include: elemental mass 
spectrometry; advances in fluorescence; surface mass 
spectrometry. 

April 11-15. Materials Research Society. Spring 
Meeting. San Francisco, CA, USA. Materials 
Research Society, 9800 McKnight Road, Pittsburgh, 
PA, USA; tel 412-367-3012. 

April 20-24. 59th Annual Meeting, Society for 
American Archaeology. Disneyland Hotel, Anaheim, 
California USA. SAA, 1511 K Street NW, 
Washington, DC, USA; tel 202-223-9774. 

May 4-6. The 27th Annual Meeting of the Canadian 
Archaeological Association. Hilton International, 
Edmonton, Alberta. Contact Jack Ives, Provincial 
Museum of Alberta, 12845 - 102 Avenue, Edmonton, 
Alberta, Canada T5NOM6. Td 403-453-9149; fax 
403-454-6629. 

May 9-14. Arcbaeometry 94: 29th International 
Symposium on Arcbaeometry. Dr. Ay Melek Ozer, 
Middle East Technical University, Department of 
Physics, 06531, Ankara, Turkey; fax 90-4-210-12-8 l. 
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May 16-20. Materials Issues in Art and Archaeology 
IV, Cancun. James R. Druzik, The Getty 
Conservation Institute, 4503 Glencoe Avenue, Marina 
del Rey, CA 90292, USA; tel 310-822-2299; fax 
310-821-9409. 

June 5-11. Geochronology, Cosmocbronology and 
Isotope Geology (ICOG-8). Berkeley, CA, USA. 
Gamiss Curtis, Institute of Human Origins
Geochronology Center, 2453 Ridge Road, Berkeley, 
CA 94709 USA; tel 510-845-4003; fax 510-845-
9453. 

October 14-16. Scienee and Archaeology: A Multi
Disciplinary Approach to Studying the Past; 
sponsored by the SAS. Cambridge. Robert H. 
Tykot, Archaeometry Laboratories, Harvard 
University, Cambridge, MA 02138, USA; tel 617-
496-8991; fax 617-495-8925; e-mail 
Tykot@HUSC4. Harvard. Edu. 

November. lntemational Symposium "The 
Pleistocene/ Holocene Boundary and Human 
Occupations in South America, Mendoza, Argentina . . 
Organized by the Facultad de Filosofia y Letras, 
Universidad Nacional de Cuyo. Contact: Marcelo 
Zarate, Centro de Geologia de Costas y del 
Cuarternario - UNMP, Casilla de Correo 722 -
Correo Central, 7600 Mar de! Plata, Argentina. 

December 4-11. Third World Archaeology 
Congress. New Delhi, Shri M.C. Joshi, Director 
General, Archaeological Survey of India, Janpath, 
New Delhi 110011, India; tel 991-11-3014821; fax 
9 l-11-3109821. 

1995 

April 2-7. Archaeological Chemistry. Symposium 
to be held at the American Chemical Society National 
Meeting, Anaheim, California. Major Areas of 
Interest: Bone Dating, Artifact Dating, Archaeology 
of Genetic Material, and Peopling of the New World. 
Contact: Mary Virginia Oma, College of New 
Rochelle, New Rochelle, NY 10805 USA; tel 914-
654-5302; fax 914-654-5387. 
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ABOUT THE IAOS 

The IAOS was eStablished to: 

I) develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2) develop standards for reeording and reporting 
obsidian hydration and sourcing results; 

3) provide technical support in the form of training 
and workshops for those wanting to develop their 
expertise in the field. 

4) provide a central source of information regarding 
advances in obsidian studies and the analytic 
~apabilitieS of various laboratories and institutions. 

Membership 

The IAOS needs membership to ensure the success of 
the organization . To be included as a member and 
receive all of the benefi ts thereof, you may apply for 
membership in one of the following categories: 

• Regular Member . . . 
• institutional Member 
• Life-Time Member . 

$20.00/year 
$50.00/year 

... $200.00 

Regular members are individuals or institutions who 
are interested in obsidian studies, and wish to support 
the goals of the IAOS. Regular members will 
receive any general mailings; announcements of 
meetings, conferences, and symposia; bulletins; and 
papers distributed by the lAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals, facilities, 
and institutions who are active in obsidian studies and 
wish to participate in inter-laboratory comparisons 
and standardization. If an institution joins, all 
members of that institution are listed as IAOS 
members, although they will reeeive only one mailing 
per institution. Institutional members will receive 
assistance from, or be able to collaborate with, other 
institutional members. Institutional members are 
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automatically on the Executive Board, and as such 
have greater influence on the goals and activities of 
the IAOS . 

*Membership fee may be reduced or waived in cases 
of financial hardship or difficulty in paying in foreign 
currency. Please complete the form and return to the 
Seeretary with a short explanation regarding lack of 
payment. 

**Beeause membership fees are very low, the IAOS 
asks that all payment be made in US dollars in 
international money orders or checks payable on a 
bank with a US branch. If you do not do so, much 
of your dues is spent in currency exchange. 

If you wish to join us, mail a check or money order 
to the lAOS: 

Viviana Ines Bellifemine, Secretary-Treasurer 
Departmem of Amhropology 

One Washington Square 
San Jose State University 

San Jose, California 95121-0113 
(408) 629-7454 

NEW MEI\-IBERS LIST: 

StanJ.:y Ambros.:, University lllinois at Urbana. 
Champaigne. lllinois 

Peter Brennan. Department of Geography. University 
of Melbourne. Australia 

Bob Bryson, INFOTEC Rc:search. Oregon, USA 

Michael Dugas. Chico. California, USA 

Dawn Gre.:nwald. SWCA Environmental 
Consultants. Arizona. USA 

Dan Healan. Tulane University. New Orleans. 
Louisiana, USA 

Evagelia Karimali, Athcns, Greecc 

Vasilis Kilikoglou, Archacometry Laboratory. NCSR 
Demokritos, Greece 

Tadoshi Midoshima. Archaeological Center of 
Kanagawa Prefecture. Japan 
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CALL FOR ARTICLES 
AND INFORMATION 

Submissions for articllls, short rtlports, abstracts, or 
announcements for inclusion in the next newsletter 
should be reeeived by May 20, 1994. We accept 
electronic media on IBM compatible 3.5'' or 5.25" 
diskettes, in a variety of word processing formats 
including Wordperfeet (5.n), Wordstar, and 
Microsoft Word or ASCII text formats. A hard copy 
should accompany diskette.s. Send to Kim Tremaine, 
c/o Biosystems Analysis, !017 Front Street , 
Sacramento, California, 95814; (916) 557-4506. 

Short Reports: lf you are interested in briefly 
reporting on rt:Search findings (e.g., one column in 
length), contact Mike Rondeau at Caltrans, Office of 
Environmental Analysis, 650 Howe Avenue, Suite 
400, Sacramento, California 95825; (916) 263-3375; 
FAX (916) 263-3384. 

IAOS OFFICERS, 1993-1994 

President: Steven M.Shackley 
Presidem-Elect: Kim J. Tremaine 

Secretary-Treasurer: Viviana Ines Bellifemine 
Newsletter Editor: Kim J. Tremaine 
Advisory Board: Clement Meighan 

Roger Green 
Irving Friedman 
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NEWS AND INFORMATION 

THE IAOS ANNUAL l\<ffiETING REPORT 

The IAOS held it's sixth annual meeting April 20th 
at the Disneyland Hotel in Anaheim, California, in 
conjunction with the Society of American 
Archaeology meetings. There were a lot of new 
faceS this year, with about 25 attendees. Less than 
half were from California. Members and non
members from diverse comers of the world were 
present, including Alaska, the Marshall Islands, 
New Zealand, Ecuador, and Greece. 

Viviana Ines Bell ifemine, Secretary-Treasurer , 
reported IAOS moneys totaling $2501.89. The last 
count of members was 99, with 15 international, 
and 84 from the U.S. (6 lifetime members). She 
plans to make available an updated membership 
directory with the next Bulletin. 

Kim Tremaine, President-Elect and Bulletin Editor, 
reported plenty of news but not enough help. 
Blossom Hamusl!k, recent graduate at California 
State University, Chico, volunteered to assist wi th 
• Abstracts and Annota tions". Note: Mike Rondl!au 
has, and continues to cheerfully contribute with his 
"Short Reports and Reviews"; both he and Craig 
Skinner have been there for last minute read
throughs to catch the glaring errors and typos 
before going to print. 

Steve Shackley reported old business (IAOS 
Obsidian Biol iography available on uisk and hard 
copy; IAOS fl yers available in Spanish; and our 
SAA affili ation) . Ki m reported on new business. 
She proposed the term for Secretary-Treasurer be 
l!Xtl!nded from one to two years. All voted in 
favor. Revisions to the Bylaws, a project taken on 
by Steve, is still in progress. It will soon be 
completed. Proposals regarding next years meeting 
location were suggested. Most were in favor of the 
SAAs again in Minneapolis. 

Interest in a workshop, similar to this year 's 
sourcing standardization, was voiced, either 
emphasizing hydration measurement or 
applications, evaluations, and interpretations of 
hydration/source data. 

NEW OFFICERS 

Election results were announced at the Sixth Annual 
IAOS meeting. Kim Tremaine, previously serving 
as President Elect, became President. Michael 
Glascock was elected our new President Elect. 
Vivivana Ines Belli femine was unanimously 
reelected for another term as Secretaryrrreasurer, -
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WORKSHOP ON FIELD & LAB METHODS 
IN OBSIDIAN GEOCHEI\IJSTRY 

This workshop, organized by Steve Shackley, was 
held after the IAOS Annual Meeting. About 25 
folks attended. The goal was to generate a dialog 
on fidd and lab methods and standards in 
archaeological obsidian source studies. Discussion 
induded: fidd sampling (how much is enough, and 
when enough is enough); elemental determinations 
(incompatibles, major compounds etc.); discussions 
regarding XRF, PIXE/PIGME, NAA, and Electron 
microprobe; data presentation (multivariate 
statistical analysis vs. graphic displays); and 
encouragement to publish often. Details of the 
discussions will be reported in a future issue of the 
Bulletin. 

WORLDWIDE OBSIDlAN CATALOG 

A collaborative effort to produce a worldwide 
obsidian catalog has been initiated by Michael 
Glascock. He and Roger Bird have pooled their 
data so far (on obsidians from the New World and 
South Pacific Region), with additional contributions 
by Craig Skinner. 

The plan is to create an informational database that 
will be made available to all interested obsidian 
researchers through the IAOS. At some time in the 
near future, a listing of the known sources will be 
published in the Bulletin. Any information you can 
provide on obsidian sources would be greatly 
appreciated. Categories for a master database give 
guidelines on descriptive and compositional data 
wanted (see yellow sheet attached). Please send all 
contributions to: 

Michael Glascock 
223 Research Reactor 
University of Missouri 
Columbia, MO 65211 

(314) 882-5270 
fax (314) 882-6360 
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OUTGOING PRESIDENT'S NOTE 

M. Steven Shackley 

Usually this is the place where the outgoing 
president summarizes the gains made in the last 
year and offers praise for the executive committee 
and various other committee members. But I must 
say, that while the executive committee actually 
,mke this all work, the real thanks should go to the 
members. It has been very gratifying to witness 
the growth of this organization and the diversity of 
countries now represented . It has truly become 
international, a trend we hope will continue. 

The publication of the IAOS bibliography in hard 
copy format by Craig Skinner and Kim Tremaine 
was a high point of the 1993-1994 year. While the 
hard copy is essentially identical to the electronic 
copy in its bibliographic entries, the accompanying 
photographs and illustrations are worth the price of 
membership many times over. Craig and Kim 
went well beyond the call on this one. 

During this year, we instituted the IAOS Advisory 
Council , germinated by Craig Skinner. This 
council is composed of IAOS Lifetime Members 
who have been involved in obsidian studies for a 
number of years. The current members include 
Dr. Irv Friedman (USGS, Denver), Dr. Roger 
Green (University of Auckland, emeritus), and Dr. 
Clement Meighan (UCLA, emeritus). We thank all 
for their support of IAOS and obsidian studies 
through the years. 

At the IAOS Annual Meeting this year, we 
organized the first Workshop 011 Field and 
Laboratory Standards it, Obsidian Geochemistry. 
This was a very succ.essful workshop that brought 
together many of us involved in obsidian 
geochemistry. The summation of our discussions 
will be reported in a future issue of the Bulletin. 
There are plans for a similar workshop on 
hydration studies next year. 

Again, I want to thank the members and 
particularly Kim Tremaine for the exceptional 

,. 
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Bulletin editing, and Viviana Ines Bellifemine for 
such great support during my tenure. The IAOS 
will continue to grow and mature in the coming 
years. I'm glad to be a part of it. 

fNYO NATIONAL FOREST PLAN TO 
TEST THE EFFECTS OF FTRE ON OBSIDIAN 

The Inyo National Forest, California, is planning to 
conduct research designed to test the effects of fire 
on obsidian hydration readings. This will be done 
by emplacing three different size classes of obsidian 
flakes on the surface, at 5 cm, 10 cm, and 15 cm 
depth, in two areas chosen for controlled bums. 
Several plots spatially distributed to cover a range 
of fire conditions will be retrieved and new 
measurements taken. 

The test will take place at the Indian Summit 
Research Natural Area in the Jeffrey Pine Forest of 
southern Mono County and at Monache Meadow in 
the southern Sierra Nevada. These two areas have 
very different vegetative and edaphic conditions. 

A less controlled test will be done on obsidian from 
a site near Mammoth Lakes where logging slash 
was accidentally piled on a quarry locus and 
burned. Hydration reading from debitage 
recovered before the bum will be compared with 
readings from burned debitage. For more 
infonnation, please contact Wally Woolfenden 
(619) 647-3031, Jan Cutts (619) 873-2481, or 
Linda Reynolds (619)873-2423. 
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ARTICLE 

PRELIMINARY RESULTS ON AN 
ASSESSMENT OF THE EFFECTS OF FIRE 

ON OBSIDIAN SPECfl\{ENS FROM 
CA-SON-458, SALT POINT ST ATE PARK 

SONOMA COUNTY, CAUFORNIA 

by Thomas M. Origer and Jessica Anderson 
Santa Rosa Junior College, California 

Introduction 

fn November of 1993, a wildfire broke out along 
the Sonoma County coast in Salt Point State Park, 
which is located 70 miles north of San Francisco. 
The fire, resulting from an out-of-control campfire, 
burned rapidly across the landscape for several 
hours. Within the fire's path were dozens of 
recorded archaeological sites, some newly identified 
after the incineration of dense forest vegetation. 
Obsidian items had evidently undergone extreme 
heat, exhibiting a peculiar sheen. An investigation 
of the effects of fire on obsidian hydration 
development was undertaken by archaeologists from 
the Santa Rosa Junior College following this event. 
Preliminary results are presented below. 

Study Procedures 

Previous investigations had been conducted at site 
CA-SON-458, during which obsidian had been 
collected (Bramlette and Fredrickson 1990; 
Dowdall n.d.). Because this study was dependent 
upon comparative data from pre-fire contexts, this 
site became the focused of our studies. 

Less then three months after the fire, an intensive 
systematic surface search for obsidian was 
conducted. One-hundred-seventeen specimens were 
collected. Subsequently, in April 1994, five small 
subsurface collection units were excavated in areas 
of evident surface concentration. These units were 
excavated in five centimeter increments. Maximum 
unit depths reached 20 centimeters. Recovered 
specimens appeared to remain undisturbed since the 
fire. No signs of fauna! turbation were observed. 
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Thirty-sc:vc:n specimens from post-fire conlc!xts, and 
t\venty three from pre-fire contexts, were analyzed 
by the: senior author using standard analytical 
techniques employed at the Obsidian Hydration 
Laboratory, Sonoma State University. Hydration 
data are assembled and shown in Table 1. 

T~ble I. CA-SOS..!58 Obsulian H)·draoon OaQ from Pre- a.nd i'ost-Firc Contexts 

Eveot ln, es1ig3tion Prow-enjencr ~umber Percent 
Samples ~le:asurable 

Prc-rirc 19S7 Survc~ surface 3 100 

1~91 EJ.c:ivauon 0-10 cm :?O I 100 

Post-fire 199J Survey surface 21 14 

199.S E.lc:ivation surface I 0 

0-5 cm I 100 

5- 10 cm 4 100 

10-15 cm 8 100 

15-:?0 cm 2 100 

Comments 

The total number of specimens included in this 
study is few, however, some important trends are 
suggested. It was found that the percent of samples 
yielding measurable hydration bands from pre-fire 
surface and near surface contexts was 100%. fn 
contrast, < 15 % of the samples collected from 
post-fire surface contexts exhibited measurable 
hydration bands. All items from near surface and 
subsurface proveniences, however, were apparently 
unaffected, bearing measurable bands. A thin 
mantle of soil was evidently sufficient to protect 
specimens from damaging effects. 

The 1993 Salt Point State Park fire clearly affected 
hydration on surface specimens. A build up of 
substantial fuel loads as a result of modem fire 
suppression practices probably contributed to high 
fire temperatures. In contrast, there is evidence to 
suggest that prehistoric occupants of the region may 
have managed the land somewhat differently by 
periodically burning to improve resources 
availability (Lewis 1973). Prehistoric fires, then, 
possibly burning with reduced fuel loads, may have 
had less affect on obsidian. 
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Despite potential fuel load increases instigated by 
modem land management practices, it was 
hc!artening to note that specimens below the ground 
surface were not adversely affected. Even a thin 
veneer of soil appeared to protect buried 
specimens. If these data are replicated in other 
studies in other areas, then perhaps they can 
encourage the consideration of more careful ways 
that bums can be conducted so that artifact obsidian 
is protected and preserved for future analyses. 

References 

Braml.:ttc. A. and D. Fr.:drickson 
1990 A Cultural Rcsoun:cs Study for a Bum Mnnagcmcnt Plan 

at Salt Point State Park, Sonoma County, California . Report 
on file at the Northwest Information Center, Sonoma SUie 
University, Rohnert Park, California. 

Dowdall. K. 
n.d. l'llastas Th.:sis in progr.:ss. D.:pnrtmcnl of Anthropolllgy. 

Sonoma State Univ.:rsity. Rohncrt Park . Califomin. 

L.:wis, H. 
1973 Patterns of lndinn Burning in California: Ecology and 

Ethnohistory. Ball.:na Pr.:ss Anthropologi.:al Pap.:rs 1. 
l\.•knlo Park, California. 

SHORT REPORTS & REVIEWS 

Compiled by Mike Ro,ufeau, Caltraris, 
Environmemal Division, 650 Howe Avenue, Suite 
400, Sacramento, California 95825 USA; (916) 
263-3375; FAX (916) 263-3384 

Short Reports & Reviews provides an 
archaeological context in which to report obsidian 
research and related infonnation. Reviews of 
recent studies, research in progress, older findings, 
regional, site, and artifact specific summaries, as 

well as other reports, announcements, etc. of 
pertinent interest are encouraged. To submit 
contributions to Short Reports or for an outline of 
recommended archaeological/obsidian information 
for the Short Reports format contact Mike 
Rondeau. 
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OBSIDIAN SOURCE STUDIES IN 
NORTHERN ITALY 

The article "Recent Italian Obsidian Analyses" by 
K. Randle, L. H. Barfield, and B. Bagolini in the 
Journal of Archaeological Science (1993, 
20:503-509) provides a brief mention of previous 
obsidian studies in northern Italy along with their 
methods of applying Neutron Activation Analysis. 
Several research problems are mentioned. One is 
the problem of "precise dating of samples (often 
from multiperiod sites)" although no mention of the 
potential utility of hydration band width analysis is 
made. The article mainly addresses the research 
problem of when the earliest and latest 
manifestations of obsidian occurred in the region. 

It is suggested that importation of obsidian into 
northern Italy began by the start of the Neolithic. 
Early Neolithic obsidian use in the region was 
supported by radiocar.bon dates of 6329 + 60 BP 
(4370 be) (5339-5230 Cal BC) from Fondo 
Cappuccini and 6120+60 (4170 be) (5211 -4958 Cal 
BC) from Sammardenchia. One example 
presented as evidence for the use of obsidian into 
the Chalcolithic was debitage from the manufacture 
of arrow points. 

The possibility of Early Bronze Age use of obsidian 
in the area was also noted. That some late obsidian 
use may have resulted from locally scavenged 
material recycled from earlier periods is suggested 
as an outside possibility. The potentials of 
hydration band width and technological studies, 
especially if used in concert to develop further 
information on this question, were not considered. 

The presence of imported Carpathian obsidian was 
identified during both the earliest and latest periods 
of obsidian use. For the former this was suggested 
to support other archaeological interpretations of 
contacts with Central Europe during the Early 
Neolithic. Other obsidian is noted to be from the 
Lipari islands to the west. 

5 

SUM:\IER 1994 

Cl-fEl\UCAL CHARACTERIZATION OF 
OBSIDIAN CLIFFS, OREGON 

This trace element study was reported in the article 
"Trace Element Geochemistry of Volcanic Glass 
from the Obsidian Cliffs Flow, Three Sisters 
Wilderness, Oregon" by Richard Hughes (1993) in 
Northwest Science 67(3): 199-206. A brief review 
of the status and potentials of prehistoric obsidian 
studies in Oregon is offered. Discussion of the 
field reconnaissance, collection, and methods of 
laboratory analysis are provided. 

Ten specimens each, from eight localities in the 
Obsidian Cliffs source area were analyzed. The 
results of testing eleven minor, trace, and rare 
earth elements are included. A statistical 
evaluation found that the eight localities "contain 
obsidian of remarkably uniform geochemical 
composition". 

Conditions that must be met to define minor, trace 
and/or rare earth elements to serve as general 
diagnostics in the segregation of obsidian sources 
are set forth . Intrasource variability was found to 
be low, while comparative intersource variability 
was notable. Evaluation of specific examples 
follow. One example is the use of Sr to distinguish 
five glass sources in the Cascade Range, including 
Big Obsidian Flow, Newberry Volcano, McKay 
Butte, South Sister, and Obsidian Cliffs. An 
example of where the Sr content to too low to be 
useful is also discussed. 

GREAT BLADES CACHE: 
OBSIDlAN BIFACES ON PARADE 

John Rick and Thomas Jackson ( 1992) report on a 
thoughtful study of an obsidian bi face cache in "A 
funny thing happened on the way from the 
quarry ... Analysis of the Great Blades Cache of 
Northern California in Stone Tool Procurement, 
Production, and Distribution in California 
Prehistory", edited by Jeanne Arnold (Perspective 
in California Archaeology 2:5-65). 
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The site, CA-Gle-138, the Great Blades Cache, was 
comprised of 69 whole and fragmentary bi faces of 
Boralt Lake glass. The site was discovered by Les 
White in 1972 and eltcavation was directed by Don 
Miller, U.S. Forest Service. The site is located at 
an elevation of 5060 ft (1560 m) in Mendocino 
National Forest. This isolated cache was eltposed 
by the combination of a road cut and erosion. 
Sourcing of all specimens was accomplished by 
Tom Jackson using x-ray fluorescence. Ten 
specimens were cut and read by Tom Origer for 
hydration band width analysis. Five yielded an 
average band width of 3.5 microns and five 3.6 
microns. 

This study documents the importance of 
micromapping of such features. Careful 
consideration of initial assumptions, appropriate 
uses in analysis of morphological, technological, 
and numerical description. Data abounds. 
Statistic-speak is available for those who know the 
language. An anthrostory of what may have 
happened, that can tempt the reader to spin an 
alternative prehistoric yam, is also provided. 

The article is a bifacephile's delight. At times it is 
a mind walk. The concluding advice of Rick and 
Jackson for other investigators faced with the 
analysis of similar caches, "Stay calm, think 
carefully, and get help (1992:59)" might also be 
offered to any biface-phobes that consider reading 
this report. A wide array of photographs, charts, 
maps, graphs, diagrams, tables, and illustrations 
are provided. 

STONEWORKING IN MONO COUNTY: 
THE CASE OF THE CASA DIABLO 

HYDRATION DA TA 

In 1988, data recovery was conducted on four 
archaeological sites in the general Casa Diablo 
source locality by INFOTEC Research, Inc. for the 
California Department of Transportation along U.S. 
Highway 395 in Mono County, California. The 
sites are found in a Jeffrey pine forest at an 
elevation of ca. 2300 m (7600 ft) in the Long 
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Valley Caldera, Inyo National Forest. The ages of 
these sites vary, involving periods beginning as 
early as 6400 8.P. to as late as 200 8 .P. A total 
of 253,271 pieces of debitage, 172 bi faces, 77 
cores, 47 retouched pieces, and 39 projectile points 
were recovered. Nearly all of the flaked stone was 
Casa Diablo glass. 

Nine hundred obsidian hydration measurements 
were taken on 871 specimens. A thoughtful 
sampling strategy was used to produce thr~ 
different Casa Diablo artifact samples for hy<lration 
studies. Sample one (n=200) involved a random 
sample of 50 obsidian specimens from each of the 
four sites to look at reduction intensity through 
time. 

The second sample (n = 333) included 35 projectile 
points and 298 tools and cores. Temporal changes 
in technology and artifact styles as well as deposit 
integrity were the initial focus of this study. Both 
multiple and specifically placed cuts on some 
specimens were required. 

The third sample removed approximately 12 
specimens from each level of a selected unit at both 
CA-Mno-574 and CA-Mno-578. This sample was 
chosen to generate data regarding stratigraphic 
integrity and occupational components. 

The results of these studies are carefully considered 
for each sample at each site, and for the aggregate 
of hydration band width results for each site. 
Temporal interpretations are the primary focus of 
these evaluations. There is some limited discussion 
of actual hydration band width findings although 
most of the findings are reported after having been 
converted to calendric dates using Hall's ( 1984) 
power function rate. There are some presentations 
of hydration band width data in tables and charts 
while other portions are presented in calendric 
fashion. The raw hydration data is provided in 
Appendix H. 

Given the substantial proportions of the hydration 
study, a discussion focused first on the raw 
hydration data could have provided a more clear 

-· 
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picturn of the actual results of each sample (e.g., 
patterns of dispersion and central tendency). A 
general evaluation of the band width data, 
unfiltered by summariwd calendric assignments, 
might have provided a more firm basis for 
calendric discussions . However, the report and the 
undertaking that it represents are impressive and 
massive amounts of raw data are present. 

The technological lithic studies also produced a 
wealth of data and are supported by numerous 
graphs and excellent artifact illustrations. The 
appendix on estimating flake counts from weights 
offers interesting findings and conclusions worthy 
of further discussion, if not debate. 

The excavations were directed by Jeff Burton. 
Richard Hughes undertook x-ray fluorescence 
analyses and the hydration band width stud ies were 
done by Tom Origer. The flaked stone studies 
were accomplished by Elizabeth Skinner and Peter 
Ainsworth. "Archaoological Excavations at Sites 
CA-Mno-574, -557, -578, and -833: Stoneworking 
in Mono County, California" by Susan Goldberg, 
Elizabeth Skinner, and Jefferey Burton ( 1990) is 
currently available via the Publications Distribution 
Unit of Caltrans, Sacramento. 

References: 

Hall, M. C. 
1984 Obsidian, Paleoeconomy, and Volcanism in the Eastern 

Sierra Ncvada. Paper prescnted at the 19th Biennial Meeting 

of the Great Basin Anthropological Conference, Boise. 
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Ground and drilled obsidian ear spool from Veracruz, Mexico 
Prod~ced from Sierra de Pachuca obsidian, Hildago Mexico 
On display al the Phoebe Hearst Museum of Anthropology 
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ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Compiled by Blossom Hamusek of Archaeological 
Research Program, Department of A11thropology, 
California State University, Chico,Califomia, 
95929-0400, USA; (916) 898-4360. 

... wirh co11tributio11s by Michael Glascock, who 
recently attended the 29th l11tematio11al Symposium 
011 Archaeomerry i11 Ankara, Turkey. 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged-in" to contract or 
research archaeology of a certain region to hear of 
and gain access to reports. In addition, the prolif
eration and number of journals, and the inter- . 
disciplinary nature of obsidian and glass studies 
make it difficult to keep abreast of all relevant, 
current literature. The IAbS Bulletin will alert 
readers to some of this information by reproducing 
abstracts and summarizing literature that may be of 
particular interest to IAOS members. 

Acquafredda, P., S. Lorenzoni and E. Zanetlin 
1994 SEM-EDS:Non Destructive Method to 

Discriminate Obsidian Archaeological Artefacts. 
Paper presented at the 29th International 
Symposium on Archaeometry, May 9-14 Ankara, 
Turkey . 

Absrract 

Our research program deals with the possibility of 
recognizing the source area of obsidian artefacts 
through non-destructive chemical analyses. 
The source areas of the Mediterranean obsidians 
are Mt. Arci, Lipari, Palmarola, Antiporas, Milos, 
Giali. The present work considers obsidians 
outcropping at Milos, Lipari , Palmarola and 
archaeological artefacts from the first two islands. 

At Milos, obsidians outcrop in four different 
geological positions. From bottom upwards, i) 
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Middle-Upper Pliocene basal pyroclastites, ii) 
Lower Pleistocene pyroclastites, iii) Lower 
Pleistocene lava domes, iv) younger 
conglomerates. 

At Lipari, obsidians lake part of the Post
Pleistocene Mt. Pilato dome. At Palmarola, 
obsidians outcrop in a lava dome at Mt. 
Tramontana. Samples of the three islands were 
analyzed by XRF; several of them were also 
analyzed by SEM-EDS. Moreover, some samples 
of obsidian artefacts and refused archaeological 
material were analyzed by SEM-EDS on original 
surfaces. 

Both XRF and SEM-EDS analyses represent a 
powerful technique in order to discriminate the 
prownance of obsidians. XRF technique allows to 
distinguish the three different populations, 
particularly on the basis of the contents of Na.iO, 
KzO, CaO, Rb, Sr, Nb, La, Ce. SEM-EDS 
analyses points out evident differences as regards 
major elements, particularly in CaO and alkali 
contents. 

First investigations performed by SEM-EDS on 
original (i.e. not worked) surfaces of refused 
archaeological material and artefacts collected at 
Lipari and Milos give interesting results as regards 
the discrimination of the two source areas. We 
conclude also that SEM-EDS analysis, a non
destructive technique, represents an important tool 
to indivituate the provenance of obsidian 
archaeological artefacts. 

Anderson, J., T. Origer, and B. Parkman 
1994 A Preliminary Study of Fire Effects on the 

Northern Sonoma County Coastal Archaeological 
Resources at Salt Point State Park. Paper 
presented at the Annual Meeting of the Society 
for California Archaeology, Ventura. 

Abstract 

On November 27, 1993, a wildfire burned a 
portion of Salt Point State Park, located on the 
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Northern Sonoma Coast. This paper will discuss 
the preliminary findings of a planned five yt!llr 
study of the effects of fire on archaeological 
resources. This will include the effects of fire on 
site consti tuents, such as shell and obsidian, and the 
effects on site exposure. The removal of vegetation 
has resulted in high site exposure. New sites have 
been found in recent survey work and during the 
fighting of the fire. Also, the boundaries of 
previously recorded sites have become more 
distinct. This study has been able to tum this 
destructive event into a beneficial and informative 
occurrence. (Note: results reported in this Bulletin) 

Anderson, Patricia C. 
1994 Methods of Study of the Use-Traces on 

Obsidian "Cayonu Tools" and Finishing of Stone 
and Plaster Objects in the Pre;Pottery Neolithic 
B. Paper presented at the 29th International 
Symposium on Archaeometry, May 9-14 Ankara, 
Turkey. 

Abstract 

Our paper will address functional analyses of a 
class of distinctive obsidian tools common in 
certain PPNB sites in the Eastern Taurus, along the 
Middle Euphrates, and in the Sinjar, referred to as 
"Cayonu" tools (or "baked blades"), and thought by 
most archaeologists to be sickles. The tools have 
visible, marked linear abrasion traces on a single 
flat face, which is sometimes adjacent to an edge 
with abrupt retouch forming a dentate outline. 
Numerous experiments were carried out with 
modem copies of these tools in an attempt to 
reproduce the use-wear traces of the "Cayonu 
tools". 

We present data from microwear analysis of 
"Cayonu tools" from Cafer Hoyuk and Cayonu in 
Anatolia, and from Magz.alia in the Sinjar (Iraq). as 
well as for experimentally-used tools. Our 
observations, using a reflected-light microscope and 
the SEM, show some variation in micromorphology 
of the striae comprising this use-abrasion, as well 
as in the elemental composition found (using 
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EDAX) for residue material seen in the troughs of 
the use-striae. The special abrasion traces were 
reproduced experimentally only by working objects 
of soft lithic materials similar to those found in the 
same levels as the Cayonu tools (grooved marble 
bracelets, limestone, marble and plaster bowls, 
engraved limestone slabs and polished axes). SEM 
and EDAX analysis of fragments of the latter 
prehistoric stone objects were compared to residues 
on the ancient tools. At this time, the experimental 
study clearly shows that presence of the 
characterist ic Cayonu tools in these sites does not 
represent harvesting, but rather on-site artisanal 
activity consisting of decorating and finishing 
various characteristic stone objects. 

Bigazzi, G., Z. Yegingil, T. Ercan, l\f. Oddone, 
and M. Ozdogan 
1994 Pisa-Adana Joint Project on Provenance 

Studies of Prehistoric Obsidian Artifacts: First 
Results from Eastern Anatolia. Paper presented 
at the 29th International Symposium on 
Archaeometry, May 9-14 Ankara, Turkey. 

Abstract 

Many obsidian occurrences were recognized in 
several volcanic fields in Anatolia. These obsidians 
- potential sources of prehistoric artifacts are not 
yet sufficiently studied. The knowledge of their 
characteristics (in particular, their chronology) is 
still inadequate, therefore correlation of obsidian 
artifacts with natural sources is an arduous task in 
that region. 

The Pisa-Adana joint project was planned to 
contribute to fill up this gap. Previously three 
volcanic fields located in Central and Northern 
Anatolia were studied by neutron activation analysis 
(NAA) and by fission-track (FT) dating. Both 
these provenance identification techniques were also 
applied to artifacts from Neolithic sites in Istanbul 
area. 

More recently this interdisciplinary study was 
applied to several potential source areas in Eastern 
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Anatolia (Bingo!, Mus, Nemrut Dagi, Suphan Dagi, 
Meydan Dagi, Erzurum, Pasinler, Sarikamis, Kars) 
and to 50 artifacts from the Cayonu Neol ithic site 
(near Ergani, Diyarbakir, SE Anatolia). 

The results of this research can be summarized as 
fo llows: 

NAA - Most potential source areas are fully 
discriminated by cluster analysis applied to trace 
element composition. An imperfect discriminat ion 
was obtained for some occurrences. 

FT dating - Young ages ( - 0.02 - - 0.6 Ma) were 
measured on obsidians from Lake Van area 
(Nemrut, Suphan, Meydan). Pliocene ages were 
obtained on the remaining volcanic fields (expect 
Erzurum, age - 6.9 Ma). FT parameters (age, track 
densities, track annealing rate) do not fully 
discriminate some occurrences in few cases only. 

Artifacts - Both NAA and FT dating correlate most 
Cayonu artifacts with Bingo! obsidians. Few 
artifacts recall other alternative sources. However, 
source identifications based on very few samples 
have to be considered with caution, especially 
because our geological sample-set do not represent 
all the potential sources of the region. 

Blackman, M. James 
1994 Out of Anatolia: Changing Patterns of 

Obsidian Exchange from the 8th to 5th 
Millennium BC. Paper presented at the 29th 
International Symposium on Archaeometry, May 
9-14 Ankara, Turkey. 

Abstract 

In central and eastern Anatolia and Trans Caucasia, 
five general regions have been identified as having 
been exploited for their obsidian occurrences in 
antiquity. The central Anatolian sources, located 
southeast of Lake Tuz, were exploited by peoples 
of western and south central Turkey and the 
Levant. For archaeological sites located in the arc 
that includes the Tarsus and Zagros Mountains and 
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the adjacent lowlands, the major sources in the 
obsidian exchange were the Lake Van region, the 
recently identified Upper Euphrates obsidian 
sources located in the Bingo! area, and the 
Kars/Caucasian sources. Chemical 
characterization, by INAA, of obsidian from 
Aceramic Neolithic sites in the Khabur River 
drainage of northeastern Syria and in the Batman 
area of southeastern Turkey demonstrate quite 
different procurement patterns for the two areas. 
In the Khabur reliance is exclusively on the Bingo! 
sources, while in the Batman area a mixed Bingol
Van pattern prevails, the pattern in the Khabur, by 
the Halaf Period (6th millennium), had altered only 
slightly to include a small amount of Vanic obsidian 
from Nemrut Dag and the as yet unlocated 3a and 
3d sources of Renfrew. However, by the "Ubaid" 
period (5th millennium), the domination of the 
Euphrates sources in this region has been replaced 
entirely by Vanic obsidian. To the east in the 
Zagros Mountains of Iran, the mixed pattern of 
Vanic and Bingo! sources, displayed in the Batman 
area, prevails in sites on the western slopes, 
however in the valleys on the eastern slopes on the 
Zagros the pattern includes a mix of Vanic and 
Caucasian obsidian. This paper will discuss the 
obsidian source identification and the implications 
of the shifts in obsidian procurement both spatially 
and temporally. 

Bouey, P. 
1994 After Bennyhoff: The Future of Central 

Cali fomia Prehistory. Paper presented at the 
Annual Meeting of the Society for California 
Archaeology, Ventura. 

Abstract 

Archaeologists in central California have long 
depended on James Bennyhoff as an information 
source, and although he was virtually indispensable, 
his responses to inquiries were not always without 
biases. The CA-SAC-43 project offered the 
opportunity to work closely with Bennyhoff, and 
provided greater insight into his perspective of the 
prehistoric record. Data from this study-
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radiocarbon, shell beads, obsidian hydration, 
projectile points, burials, and site structure--all 
indicate considerably more variation in prehistoric 
reconstructions than those proposed originally by 
Bennyhoff. While the basic structure of his 
cultural-historical scheme appears sound, all dating 
methods possess intrinsic deviations that ultimately 
lead to the rejection of the short-term cultural
historical intervals presented in Bennyhoff and 
Hughes (1987). Central California archaeologists 
must re-evaluate this entire system, enlisting 
Bennyhoffs notes where appropriate, but more 
significantly, scrutinizing data and collections from 
a more objective vantage. 

Bulur, E., A.M. Ozer, Wieser, and H. Y. 
Goksu 
1994 Electron Spin Resonance and 

Thermoluminescence Studies of Tooth Enamels 
and Obsidians from Asikli Hoyuk (Turkey). 
Paper presented at the 29th International 
Symposium on Archaeometry, May 9-14 Ankara, 
Turkey. 

Abstract 

Teeth and obsidians collected from various 
Archaeological levels of Asikli Hoyuk (Aksaray
Turkey) were studied by Electron Spin Resonance 
(ESR) and thermoluminescence (TL) spectroscopy 
respectively. 

Teeth from various animals were studied by ESR 
for age determination. The typical axially 
symmetric signal (g .l =2.0018) of hydroxyapatite 
crystal from the tooth enamel was used to obtain 
the artificial dose response curves and hence the 
Accumulated Dose (AD) using the additive dose 
method. Besides the dating study the ESR signals 
and growth curves of different animals were 
compared in many respects. 

Obsidians collected at the site from burned levels 
are investigated by TL for dating. Unburned 
obsidians from the site as well as from two main 
sources near to the site namely, Nenezi Dag and 
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Kayirli were investigated for source identification. 
To estimate the external annual dose a portable 
gamma counter was used and also some TL 
dosimeters buried to associated levels of the site. 
The internal doses were obtained via thick sample 
alpha counting. 

Cauvin, M.-C., and C. Chataigner 
1994 Proposals for the Correlation of Geochemical 

Groups of Obsidian from the Near East. Paper 
presented at the 29th International Symposium on 
Archaeometry, May 9-14 Ankara, Turkey. 

Abstract 

Obsidian recovered from Neolithic archaeological 
sites in the Near East has been subjected to new 
analyses (Optical Emission Spectrometry, 
Inductively Coupled Plasma-Atomic Emission 
Spectrometry, Neutron Activation Analysis, Proton
Induced Gamma-Ray Emission, X-Ray 
Fluorescence). This information has been entered 
into a computerized data bank, which combines the 
Neolithic archaeological sites from the Near East as 
well as the deposits. A chart has been established 
to show a synthesis of the groups defined by the 
various laboratories (Berkeley, Bradford, 
Cambridge, Heidelberg, Jerusalem, Michigan, 
Orleans, Rome, Strasbourg). 

In the course of the comparison of the results, a 
certain number of difficulties have emerged, related 
to variability in the experimental conditions within 
a laboratory for a given method, as well as between 
one laboratory and another, and between one 
method and another. A reference sample was 
circulated among three laboratories using different 
methods in order to correlate their results. Despi te 
the variability, we found there were homogenous 
groups as well as a good comparability between 
laboratories. 

To resolve certain problems related to the 
differentiation of obsidian flows from different 
locations but with similar geochemical composition, 
more refined methods are currently being tested 
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(Lithium/Boron, and dating by fission tracks or 
Kl Ar). This study is being undertaken within the 
structure of the obsidian group of PACT (European 
Study Group on Physical Chemical Biological and 
Mathematical Techniques Applied to Archaeology) . 

de Romanis, F., V. Francaviglia, G. 
Patennoster, and R. Rinzivillo 
1994 Origin and Technology of Obsidian Cups 

from Pompeii and Stabia. Paper presented at 
the 29th International Symposium on 
Archaeometry, May 9-14 Ankara, Turkey. 

Abstract 

A set of obsidian turned cups, handled and with 
finely inlaid Egyptian figures in gold, semi-precious 
stones, ivory and coral, has been found in the 
fifties at the Roman Stabia under lithified mud of 
the famous A.D. 79 Vesuvius eruption. Another 
obsidian turned and inlaid cup, Stabian artefacts are 
still in store in the same museum. 

All these items have been non-destructively 
analysed "in situ" by means of a portable ELD
XRF spectrometer and a fragment of one of them 
in Rome, using a WLD-XRF spectrometer. Both 
analyses reveal that all the artefacts were made of 
calc-alkaline obsidian. This rules out any 
Pantellerian, Tibestian, East Anatolian, Yemeni and 
to some extent, Ethiopian o rigin. 

A peculiarity of this obsidian is a K10 content 
higher than that of NaiO. Unfortunately, this is 
typical of the other Italian obsidians (Lipari, 
Sardinia and Palmarola), and also of Carpathian 
and some Ethiopian volcanic glasses. 

From the technological point of view, these cups 
are a marvel. Cups and handles form a single 
piece. This implies that turning of these artefacts 
was stopped at some point as the handles were 
finished by hand. Moreover, the fact that handles 
are identical in shape to those of some Pompeian 
silver cups on display in the same museum ind•Jces 
us to suspect that this obsidian pottery was locally 
made. 
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Unfortunately, until now, any sure identification of 
the raw material used has failed . This exercise is 
far from being academic, because a precise 
provenancing of the original raw material could 
help in identifying the manufacturing place of such 
beautiful artefacts. 

Ercan, Tuncay, and Fuat Saroglu 
1994 Features of Obsidian Beds Formed by the 

Activity of the Volcanoes in Anatolia since 25 
Million Years B.P. Paper presented at the 29th 
International Symposium on Archaeometry, May 
9-14 Ankara, Turkey. 

Abstract 

Obsidian is amorphous volcanic glass generally 
black, sometimes gray, brown, red and green in 
color characterized with glassy appearance, and 
conchoidal fracture. It is formed by the sudden 
cooling of the molten, generally acidic magma with 
high water content. Obsidian is found in vicinity of 
the volcanoes, as lenses in lava or pyroclastics 
rocks together with the other volcanic products. It 
has been used for making arrowheads, other sharp 
implements, jewelry and art objects in historical 
times. Obsidian, therefore, has significance in 
archaeological point of view. 

Many volcanic eruption centers have been active in 
the last 25 million years (Lower Miocene
Holocene), now considered as inactive, and have 
formed rich beds of obsidian in different times and 
phases, especially in Hasandagi and Kizilcahamam 
regions (Central Anatolia) and around Nemrut, 
Bingo!, Suphan, Agri Mountains (Eastern 
Anatolia). These volcanoes have different chemical 
and physical features. Radiometric datings by 
different methods have yielded in 25 million years-
0500 years for these obsidians. 

This proceeding aims to give information on the 
position of the obsidians in volcanic stratigraphy, 
their chemical and physical features, ages and also 
the relation between the historical towns around and 
the obsidians that formed since 25 million B.P. 
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Glascock, 1\1.D., H. NelT, and M. Giesso 
1994 New Perspectives on Obsidian Procurement 

in the Titicaca Basin, Bolivia. Paper presented 
at the 29th International Symposium on 
Archaeometry, May 9-14 Ankara, Turkey. 

Abstract 

The city of Tiwanaku located near the shores of 
Lake Titicaca, about 3850 meters above sea level, 
has astonished travelers and explorers who 
contemplated the remains of the magnificent 
temples and pyramids built there during the period 
from 300 to 1000 A.O. As the Tiwanaku state 
collapsed several centuries prior to the Spanish 
conquest, and there are no written records, the 
nature of its influence over the political, economic, 
and religious aspects of contemporaneous soci~ties 
in the south-central Andes is yet unclear. 
However, there is evidence that the Tiiwanaku state 
may have exerted substantial influence over the 
procurement and distribution of stone tools made 
from obsidian, basalt, and chert. Previous research 
indicates that obsidian was brought there in the 
form of small nodules and worked to produce small 
flakes and projectile points. To further advance the 
study of obsidian, a sample of nearly 100 artifacts 
was analyzed by neutron activation analysis at the 
Missouri University Research Reactor. Ten 
obsidian sources were represented in the Tiwanaku 
heartland materials indicating that the Tiwanaku 
peoples had a more complex long distance 
exchange network than had been previously 
supposed. This study establishes a database for 
future obsidian studies in the south-central Andes 
enabling a better understanding of Tiwanaku's 
network of raw material procurement, tool 
production, and distribution. 

Hamusek, B. 
1994 The Tuscan Obsidian Source of Northern 

California: Archaeological Implications and 
Geochemical Variability. Paper presented at the 
Annual Meeting of the Society for California 
Archaeology, Ventura. 
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Haumsek continued .. . Absrract 

Prior to this study there had been no formal attempt 
to identify the full geographical extent and geo
chemical variability of the Tuscan obsidian source 
contained within the Tuscan Formation. Field 
investigations conducted by the author identified 
eight new glass sources within this northern 
California geological formation. Obsidian 
characterization of samples revealed significant 
geochemical differences between several of the 
locales, indicating that in addition to the known 
sources (Hughes 1983), there are two new 
identifiable geochemical groups. Archaeological 
implications of these source groups will be 
discussed in regards to the lithic procurement 
patterns of the prehistoric inhabitants who inhabited 
north-central California. 

Keller, J., R. Djerbashian, E. Pernicka, S. 
Karapetian, V; Nasedkin 
1994 Armenian Obsidian Occurrences as Sources 

for the Neolithic Trade: Volcanological Setting 
and Chemical Characteristics. Paper presented 
at the 29th International Symposium on 
Archaeometry, May 9-14 Ankara, Turkey. 

Abstract 

Obsidian has been widely used in Prehistoric 
civilizations of the Mediterranean and the Near 
East. A large number of natural occurrences are 
known from Anatolia, and chemical 
characterization is well advanced. Less well 
explored and characterized are obsidian sources in 
the Caucasus and Transcaucasus, especially in 
Armenia, and their contribution to the Neolithic 
trade, though clearly important, still lacks 
satisfactory constraints. 

A survey for obsidian occurrences in Armenia and 
surrounding areas as possible sources for 
prehistoric use has been carried out. We describe 
the geological context of 12 distinct volcanic 
complexes with obsidian flows including Artenia, 
Atis, Gutansar, Spitaksar, Gechasar, Bazenk, 
Satanacar,Sevkar and Choraphor in the Armenian 

• 
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Republik, Kaksan in the Northern Caucasus, 
Paravan (Kojun Dag) in Georgia and Kecheldag in 
Azerbeidzan. 

Chemical characterization defines at least 15 
chemically distinct groups as some volcanic 
complexes, e.g., Arteni, have produced chemically 
different obsidian flows. Distinction of individual 
obsidian sources is based on chemical analysis of 
major and minor elements by XRF analysis, and a 
detailed trace element study by neutron activation 
analysis. It is shown that unambiguous chemical 
correlations are possible through detailed element
by-element comparison. It is shown, however, that 
major distinctions are already possible with 
significant two-element plots. 

IGlikoglou, V., Y. Bassiakos, K. Souvatzis and 
A.P. Grimanis 
1994 Carpathian Obsidian in Macedonia, Greece. 

Paper presented at the 29th International 
Symposium on Archaeometry, May 9-14 Ankara, 
Turkey. 

Absrract 

The three main Carpathian sources of 
archaeological obsidian have provided material to a 
wide geographical area, in the centre of Europe. 
The most southern site where obsidian bas been 
found and attributed, after trace element analysis, 
to the Carpathians is Veliki popovic-south of 
Belgrade. Another important source in the 
antiquity was the island of Melos, in the Aegean, 
which supplied with obsidian the greek mainland 
and the western Anatolia since the seventh 
millennium B.C. The most northern appearance of 
Melian obsidian is up to now the site of Sitagroi in 
Thrace, Greece. 

The area of the south Balkans is far from both 
sources and the obsidian findings are extremely 
rare. More specifically, in north Greece 
(Macedonia and Thrace) very few pieces of 
archaeological obsidian have been found in only 
three sites. One of these objects has been 
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attributed to Ciftlik and the rest to Metos. 
However, in the Neolithic site of Mandato, 60 km 
north from Thessaloniki, twelve obsidian blades 
were found recently and their provenance was 
investigated. Instrumental neutron activation 
analysis was applied for the determination of 
eighteen minor and trace elements. Additionally. 
geological samples from the Carpathians were 
analysed and added to the already existing in the 
literature reference groups. Furthermore, 
geological samples from all the Aegean sources 
were analysed. Comparison of the Mandato results 
to all reference groups shows a complete match to 
the eastern Carpathian sources, indicating 
trclOsportation of obsidian to Greece. This finding 
extends the know distribution of Carpathian 
obsidian, for another 500 km to the south, rl!aching 
the Aegean area. 

Laylnnder, D. 
1994 The Chronology of Lake Cahuilla's Final 

Stand. Paper presented at the Annual Meeting of 
the Society for California Archaeology, Ventura. 

Abstract 

Lake Cahuilla was a large freshwater lake in the 
Salton Basin of Imperial and Riverside Counties, 
formed by natural diversion of the lower Colorado 
River. New evidence from the Elmore Site (CA
IMP-6427) establishes the existence of a substantial 
stand for the lake in the seventeeth century A.D. 
Chronological evidence bearing on the problem 
comes from radiocarbon dates, obsidian hydration 
measurements, ceramic, early historical accounts, 
and hydrological modelling. 

Montague, S. 
1994 High Altitude Test Excavation in Yosemite 

National Park. Paper presented at the Annual 
Meeting of the Society for California 
Archaeology, Ventura. 

Abstract 
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Montague continued ... 

Nine prehistoric sites located between 9,280 and 
9,920 ft in elevation in the Dana Meadows area of 
Yosemite National Park were test excavated during 
the summer of 1992. Obsidian debit.age and tools 
generally comprise the sites; however, stationary 
milling features, subsurface hearths, and rock 
alignments were also documented. With the project 
focus on delineating the site chronologies, the 
primary analysis methods included obsidian 
hydration and x-ray fluorescence analysis of 
selected artifacts, and radiocarbon assays of carbon 
samples from cultural features. Subsistence issues 
were addressed through macrofloral, fauna! and 
organic residue analyses. This paper presents a 
general overview of the project and a summary of 
analysis results. 

Ozdogan, Mehmet 
1994 Source Determinations of Anatolian 

Obsidian: An Archaeological Overview. Paper 
presented at the 29th International Symposium on 
Archaeometry, May 9-14 Ankara, Turkey. 

Abstract 

Source determination of obsidian is among the most 
popular concerns of archaeometric studies. The 
possibility of determining provenience of raw 
materials that were used in making artifacts, have 
provided archaeologists the unique opportunity of 
detecting trade routes. Accordingly, since the first 
implementation of source determination methods of 
obsidian, archaeologists have immediately began 
drawing not only trade-route maps, but also began 
dividing up the Near East into segregated territories 
according to which obsidian source was us~. 
Employment of this method to regions where the 
fonnation of obsidian is either restricted to a small 
area or to a single volcanic activity, can bear 
reliable results; obsidian sources in the Aegean or 
Italian islands, as well as in the Carpathian basin, 
should be regarded as such areas. However in 
Anatolia, obsidian bearing zones cover hundreds of 
square kilometers, and moreover, multiple phases 

.. 
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of volcanism is involved. Besides major obsidian 
zones of Eastern and Central Anatolia, smaller 
sources are scattered throughout the country. The 
fact that some sources have completely finished as 
a result of intensive exploitation, and that some are 
buried under recent alleviation, further complicates 
the problem. 

Yet no attempt has been initiated to register an<l to 
document all existing sources, or to detect the 
exhausted ones by searching left over chipping 
areas. Almost all work on Anatolian obsidian is 
based on random and hasty collection of source 
material, either from a few reputed sources or from 
those that are easily accessible. In the few, 
restricted areas, where a more intensive and 
systematic search for sources have been conducted, 
it became evident that there are many more sources 
ihan predicted, and that a rather complex sequence 
of volcanic activity has to be taken into account. 

The paper will also stress on some fallacious 
archaeological inference based on source 
determinations of obsidian. 

Pernicka, E., J. Keller, G. Rapp, Jr., T. Ercan 
1994 Provenance of Late Neolithic and Early 

Bronze Age Obsidian Artefacts from the Troad. 
Paper presented at the 29th International 
Symposium on Archaeometry, May 9-14 Ankara, 
Turkey. 

Abstract 

Although, claims have occasionally been made that 
obsidian occurs in western Anatolia, no sources of 
workable obsidian have yet been found. 
Accordingly, obsidian artefacts are very rare in 
prehistoric contexts of this region. Renfrew et al. 
(1965) counted altogether 27 pieces from Troia and 
other sites. So far we have analyzed ten minute 
samples of obsidian finds from Hisarlik and from 
Besiktepe on the Troadic shoreline dating from 
Neolithic to Early Bronze Age 1. Eight of these 
can be associated with the Adhamas source on the 
Cycladic island of Melos. This is not too 
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surprising, because Metos is still the nearest 
obsidian source to Troia although it is some 400 
km away. In fact, the finds from Troia lie on the 
outermost fringe of the distribution of Melian 
obsidian which now compries practically all of the 
Aegean region. 

For two artefacts - one from Kisarlik and one from 
Besik-Sivritepe - all Aegean sources as well as the 
Carpathian ones (Williams Thorpe et al. 1984) 
could be definitely excluded. This finding sparked 
off a thorough geochemical survey of obsidian 
sources in Anatolia and Transcaucasia by NAA, 
many of which have already been analyzed by XRF 
(Keller and Seifried, 1992). At present some 40 
flows in this area can be distinguished 
geochemically. Several of these have been known 
and exploited from early prehistoric times on as 
indicated by matching artefacts from archaeological 
sites in their vicinity. The possibilities to 
differentiate between these sources and the evidence 
of their prehistoric use will be summarized and 
reviewed. 

While for the above mentioned artefact from 
Hisarlik no matching source has yet been found, 
the other (late Neolithic) artefact from Besik
Sivritepe has close parallels to sources in Armenia 
as well as in central Anatolia in the Ciftlik area. 
Both source areas comprise a number of individual 
but genetically related flows, which are 
geochemically distinguishable in most cases. Based 
on NAA results our sample from Besik-Sivritepe 
seem to resemble the source at Golludag-Bozkoy 
better than the well known "Ciftlik" source that 
mostly refers to a flow near Komurcu on the 
eastern side of the Golludag. However, it is not 
yet clear, if the Bozkoy source has been used in 
prehistoric times. In any case, this find for the 
first time indicates a link between northwest 
Anatolia and the eastern regions in a period when 
most other archaeological parallels point to the 
Balkans. 
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Schroth, A., M. Robinson and D. McDougall 
1994 Absolute and Relative Dating and Cultural 

Periods Represented at Sites in the Domenigoni 
Valley Project Area. Paper presented at the 
Annual Meeting of the Society for California 
Archaeology, Ventura. 

Absrract 

This paper presents preliminary results of the 
application of absolute and relative dating methods 
to assign temporal placement of site occupations in 
the DVR Project area. Archeometry, the most 
precise method, involves radiocarbon dating and 
obsidian hydration measurements. Geological 
methods include correlating stratigraphic units and 
soil profiles both within and between sites. Relative 
dating of cultural assemblages and artifacts, the 
least precise method, involves correlating cultural 
materials with similar material found at sites that 
has been dated through archaeometric methods. A 
time span of 9,000 years is postulated, and the 
assemblages are correlated with southern California 
periods. 

Schneider, Genvulf 
1994 Analysis of Obsidian from Sites in Central

Anatolia and Northern Syria by X-Ray 
Fluorescence. Paper presented at the 29th 
International Symposium on Archaeometry, May 
9-14 Ankara, Turkey. 

Abstract 

Analysis by WD-XRF is a well established method 
to determine the provenances of obsidian artefacts. 
Small samples of 100 mg are sufficient to analyse a 
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si:ries of 18 elements including the major elements 
as wdl as the geochemically most relevant trace 
elements Zn, Sr, Y, Rb, Nb, Zr, Ba and Ce, which 
allow a comparison with the data given in the basic 
papers by Renfrew and his coworkers. Analyses of 
a series of some 120 obsidian artefacts from 
eitcavated sites in Central-Anatolia (Asikli Hoyuk) 
and northern Syria (T di Kashkashuk, Tell 
Mashnaqa, Dj'ade el Mughara, Hallula, Tell 
Khazne) reveal only few compositional groups 
which can be attributed to geological source 
samples from Central or Eastern Anatolia. The 
importance of precision and accuracy and the 
necessity of data exchange will be discussed as 
prerequisites of building. 

Turetken, Naif 
1994 Obsidian Source Analyses in Anatolia. 

Paper presented at the 29th International 
Symposium on Archaeometry, May 9-14 Ankara, 
Turkey. 

Abstract 

Correlatir.g prehistoric tools with their natural 
sources has always been of great importance to the 
study of archaeology. It is now generally accepted 
that a neolithic specimen, for example, found far 
away from its provenance may safely be taken as 
an indication of trade activities between prehistoric 
groups, and this does not depend on whether the 
specimen is traded in the worked form or as raw 
material. 

Since the early sixties, various scientific and 
technical methods of measurements and data 
analyses have been utilized for source identification 
of obsidian and successful results have been 
obtained. Optical Emission Spectroscopy (OES), 
X-Ray Fluorescence (XRF), Neutron Activation 
Analysis (NAA), Fission Track Dating (FTD), and 
Proton Induced Gamma-Ray Emission (PIGRE) are 
some examples of the methods used for obsidian 
characterization. 
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There are dozens of obsidian sources known to be 
located in the three main areas of Anatolia: the 
Cappadocia, the west-north of central Anatolia, and 
the Lake Van with its environment. Furthermore, 
it is strongly probable that there are other sources 
of obsidian in Anatolia, though not known yet, that 
are of quality convenient for making tools. 
Obsidian artifacts are found in large numbers 
almost at every prehistorical site in Anatolia, and in 
relatively small numbers in the surrounding 
regions. This spread of obsidian throughout . 
Anatolia underlines the importance of the subJect to 
the Turkish Archaeologists and archaeometrists. 
This paper sets out to review the work done so far 
on the Anatolian obsidian, and to try to suggest 
new steps for further studies on the subject. 

Way, K.R. 
1994 Oak Ridge Glass At Antelope Valley 

Prehistoric Sites: Fused Shale in Archaeological 
Contexts. Paper presented at the Annual 
Meeting of the Society for California 
Archaeology, Ventura. 

Abstract 

Recent re-analyses have shown that "fused shale", 
or Oak Ridge glass, is present among lithic 
assemblages from several sites in the Antelope 
Valley, which is located in the western Mojave 
Desert region. Based on the presence of fused 
shale at CA-LAN-298 in the Fairmont Buttes, these 
re-analyses were conducted in order to determine 
its socio-economic significance, if any, as a lithic 
material to the prehistoric inhabitants of the 
Antelope Valley. This paper will present some 
preliminary determinations based on the data 
studied to date, as well as address several 
hypotheses concerning lithic distributions, 
frequencies, and their significance relating to the 
interaction sphere of Antelope Valley peoples. 

, . 
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MEETINGS AND EVENTS 

October 6-8. Biennial Great Basin Anthropological 
Conference. Elko, Nevada. Kevin T. Jones, Utah 
Division of State History, 300 Rio Grande, Salt 
Lake City, UT 84101; tel 801-533-3524 or 533-
3500; fax 801-533-3503. 

October 14-16. Science and Archaeology: A 
Multi-Disciplinary Approach to Studying the Past; 
sponsored by the SAS. Cambridge. Robert H. 
Tykot, Archaeometry Laboratories, Harvard 
University, Cambridge, MA 02138, USA; tel 617-
496-8991; fax 617-495-8925; e-mail 
Tykot@HUSC4. Harvard. Edu. 

October 23-27. Scientific Basis for Nuclear Waste 
Management. XVIII International Symposium. 
Featuring papers on glass leaching mechanisms, 
glass-environment interactions, natural analogues 
etc. Kyoto, Japan (All papers presented in English) 
Address all inquiries to Mrs. Helga Fuchs, c/o 
Professor R.C. Ewing, Dept. of Earth and 
Planetary Sciences, University of New Mexico, 
Albuquerque, NM, 87131-1116, USA; tel 505-266-
1105 or 277-4163; fax 505-277-0090. 

November. International Symposium "The 
Pleistocene/Holocene Boundary and Human 
Occupations in South America, Mendoza, 
Argentina.. Organized by the Facultad de Filosofia 
y Letras, Universidad Nacional de Cuyo. Contact: 
Marcelo Zarate, Centro de Geologia de Costas y 
del Cuarternario - UNMP, Casilla de Correo 722 -
Correo Central, 7600 Mar del Plata, Argentina. 

1995 

April 2-7. Archaeological Chemistry. Symposium 
to be held at the American Chemical Society 
National Meeting, Anaheim, California. Major 
areas of interest: Bone Dating, Artifact Dating, 
Archaeology of Genetic Material, and Peopling of 
the New World. Contact: Mary Virginia Oma, 
College of New Rochelle, New Rochelle, NY 
10805 USA; tel 914-654-5302; fax 914-654-5387. 
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ABOUT THE IAOS 

The IAOS was established to: 

I) devdop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2) develop standards for recording and reporting 
obsid ian hydration and sourcing results; 

3) provide technical support in the form of training 
and workshops for those wanting to develop their 
expertise in the field. 

4) provide a central source of information regarding 
advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 

Membership 

The IAOS needs membership to ensure the success 
of the organii.ation. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 

• Regular Member . . . . . . . . . . . $20.00/year 
• Institutional Member . . . . . . . . $50.00/year 
• Life-Time Member . . ... ... .... $200.00 

Regular members are individuals or institutions 
who are interested in obsidian studies, and wish to 
support the goals of the IAOS. Regular members 
will receive any general mailings; announcements 
of meetings, conferences, and symposia; bulletins; 
and papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals, 
facilities, and institutions who are active in obsidian 
studies and wish to participate in inter-laboratory 
comparisons and standardii.ation. If an institution 
joins, all members of that institution are listed as 
IAOS members, although they will receive only one 
mailing per institution. Institutional members will 
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receive assistance from, or be able to collaborate 
with, other institutional members. Institutional 
members are automatically on the Executive Board, 
and as such have greater influence on the goals and 
activities of the IAOS. ; 

*Membership fee may be reduced or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and 
return to the Secretary with a short explanation 
regarding lack of payment. 

**Because membership fees are very low, the 
lAOS asks that all payment be made in US dollars 
in international money orders or checks payable on 
a bank with a US branch. If you do not do so, 
much of your dues is spent in currency exchange. 

If you wish to join us, mail a check or money 
order to the IAOS: 

Viviana Ines Bellifemine, Secretary-Treasurer 
Departmelll of Anthropology 

One Washington Square 
San Jose State University 

.San Jose, California 95121-0113 
(408) 629-7454 

CALL FOR ARTICLES 
AND INFORMATION 

Submissions for articles, short reports, abstracts, or 
announcements for inclusion in the next newsletter 
should be received by October 15, 1994. We 
accept electronic media on IBM compatible 3 .5 • or 
5.25" diskettes, in a variety of word processing 
formats including Wordperfect (5.n), Wordstar, and 
Microsoft Word or ASCll text formats. A bard 
copy should accompany diskettes. Send to Kim 
Tremaine, c/o BioSystems Analysis, 1017 Front 
Street, Sacramento, California, 95814; (916) 557-
4506. 

Short Reports & Reviews: If you are interested in 
briefly reporting on research findings (e.g., one 

.. 
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column in length), contact Mike Rondeau at 
Caltrans, Office of Environmental Analysis, 650 
Howe Avenue, Suite 400, Sacramento, California 
95825; (916) 263-3375; FAX (916) 263-3384. 

IAOS OFFICERS, 1994-1995 

President: Kim J. Tremaine 
President-Elect: Michael Glascock 

Secretary-Treasurer: Viviana Ines Bellifemine 
Bulletin Editor: Kim J. Tremaine 

Advisory Board: Clement Meighan 
Roger Green 
Irving Friedman 
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NEW MEMBERS LIST: 

William Bloomer, Camino, California 

Mark Swift, Oregon 

Getty Center Library, Santa Monica, California 

Thomas Zeltwangcr, Gcnnany 

John Whittaker, GriMel College. Iowa 

Martin Gicsso. Illinois 

M .A . Goncsman. Torrance. California 

Tm-.:nce Fifield. Prince of Wales lsland. Ala, ka 

• · · • · · • · · · • • · · • • • • • · • · · · · • · • · · • · • • • • · · • • • Cut·Out • • · • • · • • · · · • • • • • · • • • • · • · · · · · · • • · • • • • • • · • • • 

Yes, I'd like to renew my membership. A check or money order for the annual membership fee is enclosed (see below). 

Yes. I'd like to become a member of the IAOS oow. A check or money order for the annual membership fee is enclosed 
(see below). Please rush my first issue ofthc IAOS BULLETIN and a copy of the on-disk IBM PC-compatible IAOS 
Obsidian Bibliography. Please check disk format needed: S 14 360K 31h 740K 

Still not convinced. but want to know more? 
Please send me a complimentary issue of the latest IAOS BULLETIN. 

Please send me a copy of the on-disk IAOS Obsidian Bibliography and a complimentary copy of the IAOS BULLETIN. 
My check or money order for SI0.00 (refundable if I join the IAOS this calendar year) is enclosed. 

Name-----------------------------------------
TI~-----------------------------------------StreetAddres.1 ______________________________________ ~ 
ufy __________________________________________ _ 
Country ________________________________________ ~ 

Afliliation ________________________________ ________ _ 

Work Phone--------------------------------------
Home Phone (optiooal) _________________________________ _ 
mtemet/Brn«rr __________________________________ ~ 
Other E.·Mail Addres.1e:s------------ --------------------

My check is enclosed for the following amount (please check one): 
_ S20.00 Regular Member SS0.00 Institutional Member $200.00 Lifetime Member 

Please return this rut-out to: International Association for Obsidian Studies • Ms. VNiana Ines Bellifemine. Secretary-Treasurer + 
Department of Anthropology + San Jose State University • San Jose, California 95192·0113 
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NEWS AND INFORMATION 

THE IAOS ANNUAL MEETING 

The IAOS will hold its 7th Annual Meeting on 
Friday, May 5, 1995, at 4 :30 pm at the Minneapolis 
Hilton and Towers in Minneapolis, Minnesota. This 
meeting will be held in conjunction with the 
upcoming 60th Annual Meeting of the Society for 
American Archaeology. 

The 90 minute meeting is being organized by Dr. 
Michael Glascock, who emphasized that a shon 
business meeting will be folJowed by a workshop and 
discussion regarding the compilation of a 

. comprehensive "Obsidian Descriptive Geochemical 
and Literature Database" . 

Glascock's plan is to create an informational 
database that can be made available to all interested 
obsidian researchers throughout the "world". 
Additional information concerning this worldwide 

Winter/Spring 1995 

obsidian catalog can be found in the previous IAOS 
newsletter (Summer 1994 - Newletter 12; Page 2). If 
you are interested in assisting with this database, or 
would like a copy of the final product. plan to auend 
the "IAOS Meeting and Workshop on Obsidian 
Descriptive Geochemical and Literature Database" 
on May 5, 1995. Details on the meeting's location 
will be found at the SAA Information Booth. 

SOCIETY FOR AMERICAN ARCHAEOLOGY 
SYMPOSIUM 

A number of papers relevant to obsidian hydration 
analysis will be presented on May 5, 1995 at the 
60th Annual Meeting of the Society for American 
Archaeology in Minnt>apnli!>. Mi.!lneso!2. T0'.ld L 
VanPool and Christine VanPool are the organizers 
of the symposium entitled "Understanding Obsidian 
Hydration Dating: Recent Methodological and. 
Experimental Advances". Participants include R. 
Reanier, F.J. Bove, H.Neff, A . Freter, R. Ridings, D. 
Rhode, C. Stevenson, P.J. Sheppard, and D.G. 
Sutton. The discussant will be P. Shelley. The goals 
of the symposium are two fold: I) to present recent 
research concerning the chemical and environmental 
factors influencing the rate of hydration rind 
formation, and 2) to present innovative 
methodological advances in applying obsidian 
hydration dating. 

SCIENCE AND ARCHAEOLOGY: TOWARDS 
AN INTERDISCIPLINARY PAST 

A conference entitle.cl "Science and Archaeology: 
Towards an Interdisciplinary Past" was recently held 
at Harvard University, Cambridge, Massachusetts on 
October 14-16, 1994. Approximately 110 people 
from 8 countries attended this conference which was 
organized by Ors. Robert H. Tykot and Geoffrey D. 
Purcell. Included among the various presentations 
were several papers related to obsidian studies. The 
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abstracts from those poster presentations are 
included below: 

Non-Destructive Sourcing of Old World Obsidians 
by P. Kayani, M. Pollard, and G. McDonnell 
(Department of Archaeological Sciences, University of 
Bradford, Bradford, BD71DP, United Kingdom) and S. 
Fleming (Museum Applied Science Cent.er for 
Archaeology, The University Museum, University of 
Pennsylvania. Philadelphia. PA 19104, USA) 

Following successful programs of obsidian research 
sourcing by INAA at the Department of 
Archaeological Sciences, a joint Bradford-MASCA 
program on methods of non-destructive analysis of 
artifacts was initiated. This paper presented the 
results of analysis of the large corpus of Old World 
obsidians held at the Department using SEM-EDAX, 
Backscattered Electron (BSE) petrography and PIXE 
analysis and compared to the INAA dataset. 

The Source of Corsica Obsidian: Provenience 
Analysis Based on Major Element Chemistry 
by Robert H. Tykot and Karen Hartshorn 
(Archaeometry Laboratories, Department of Anthropology, 
Harvard University, Cambridge, MA 02138, USA) 

The ccncciit .. -at:on:, of the bulk elements silicon, 
aluminum, iron, magnesium, calcium, sodium, 
potassium, and titanium are sufficient to 
discriminate all sources of obsidian in the 
Mediterranean. Geological specimens, as well as 
several hundred obsidian artifacts from neolithic 
sites in Corsica, have been analyzed by wavelength
dispersive spectrometry using the electron 
microprobe. Simple bivariate plots discriminate 
between tbe main sources of Melos, Lipari, 
Pantelleria, Palmarola, and Monte Arci (Sardinia), 
while multivariate step-wise discriminant analysis 
can confidently assign samples to individual flows 
from Monte Arci and Pantelleria. 

Toe analysis of 200 samples from 9 stratigraphic 
levels at Basi (Serra-di-Ferro) represents the largest 
study ever of obsidian exploitation at any one site in 
the western Mediterranean, and is singularly 
important for assessing chronological variation in 
obsidian exploitation. Our results contradict 
interpretations based on earlier studies of small 
numbers of Corsican samples, and indicate that 
obsidian from five Sardinian sources was utilized. 
Changing procurement mechanisms may account for 
differences between the Early and Late Neolithic 
periods. 
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IAOS OBSIDIAN BIBLIOGRAPHY 
HITS INTERNET HYPERSPACE ON 

THE WORLD WIDE WEB 

by Craig Skinner 

1414 NW Polle, Corvallis, Oregon 97330 
Internet: skinncr@csos.orst.edu 

For those of you lucky or persistent enough to have 
Internet access, I have some good news for you on 
the availability of obsidian-related resources. 
Jonathan Liree, co-developer of ArchNet, a World 
Wide Web site for archaeology on the Internet 
located at the University of Connecticut, bas recently 
volunteered to place the IAOS Obsidian 

Bibliography on the Web as a searchable online 
document The bibliographic reso1:1rces will be 
interactively available worldwide from any Internet 
location. ArcbNet also recently featured the IAOS 
and tbe availability of the IAOS Obsidian 
Bibliography at their site. 

RECENT DEVELOPMENT 
10/ Zc)/ 94 

A searchable database of references for 
obsidian studies is now available as a 
zip file (339k compressed zip file/ LIM 
rmcompressed} The Obsidian 
Bibliography by Craig Skinner 
(INFOTEC, Inc) and Kim Tremaine (UC. 
Davis) is a DOS based program which 
includes references in ASCII format 
and a built-in search engine. 
Originally published by the 
International Association for Obsidian 
Studies (IAOS) 10/ 93. A very useful_ 
resource for lithic analysis. Arch Net 
plans to convert this bibliography to a 
searchable on-line database in the near 
future. 

The Arch Net announcement includes a short 
description of the IAOS along with membership 
information. This Internet site is accessed several 
thousand times a day by users from at least 45 
countries and is an excellent Internee resource for 
archaeological information. 
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ArchNet access via WWW is: 
http://spirit.lib.uconn.edu/ ArchNet/ ArchN et.b llnl. 
My thanks to Mike Rondeau for initially making the 
ArchNet folks aware of the IAOS Bibliography. 

A Word on the World Wide Web 

The World Wide Web (YIWW) is one of the most 
active areas of development on the Internet and is 
currently experiencing a period of explosive growth. 
Started in only 1990, the WWW has grown from 
about 50 sites in January of 1993 to an estimated 
10,000 sites at the present time. 

WWW works through electronic documents that are 
connected by hypertext links. Although the 
hypertext links are written into the documents using 
a simple page description language (l-ITML), they 
are seen to a user only as underlined or otherwise 
emphasized words, phrases, or images. These 
documents are viewed by special browsers that range 
in complexity from text only to full graphical 
interfaces with mouse and multimedia support. By 
selecting the hypertext links, the user moves from 
one electronic page to another. The pages appear to 
be directly connected (like moving from one page to 
another in a book) but may actually be scattered at 
multiple Internet sites worldwide. WWW users 
begin at a home page, the first page at a site, and 
then follow the links to other pages or Internet sites. 
The amount of information now accessible on the 
Web is, even at this early date in its development. 
truly astounding. 

A detailed description of the WWW is beyond the 
scope of this brief article. If you're interested in 
learning more about the Web or about how to get 
access, I'd suggest that you take a look at the 
increasingly plentiful Internet book section in the 
computer section of almost any bookstore. 

The Future Is Here Now: Trust Me On This One 

I can guarantee that you11 be bearing much more 
about the WWW in the near future. As access to the 
Internet is opened up and graphical, easy-to-use 
browsers make their way to the surface, use of 
WWW resources will be greatly simplified. 
Multimedia Internet WWW browsers such as 
Mosaic, Cello, or NetScape, are Windows programs 
with point and click style ease of use. Combined 
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text, graphics, sound, and video will be at your 
fingertips provided you have a very fast modem or a 
direct link to the Internet (such as is available at 
most universities). 

It's admittedly bard to visualize the appeal of the 
WWW until you've seen it in action. As Jonathan 
Lizee so succinctly described it in a recent e-mail 
conversation: " ... it doesn't make sense to people 
until they SEE IT. Then it's like seeing fire for the 
first time." This is the closest thing that you're likely 
to see to the much-publicized lnf ormaJion 
Superhighway in the near future, too, and I 
recommend that you explore the Web at the first 
available opportunity. 

An IAOS WWW Site for the Future? 

I didn't want the IAOS to be left in the Internet dust 
and so plans are afoot to establish an IAOS WWW 
home page at Oregon State University. Although the 
development of an IAOS site is still in its very early 
stages, I do have a drdft home page up-and-running 
(see back cover). The home page will provide links 
to information about the IAOS and obsidian-related 
resources, articles and abstracts from the IAOS 
Bulletin, and announcements about arcnaeological 
projects. It will also provide connections to other 
Internet locations that may be of interest (e.g., 
archaeology Internet sites, GIS and mapping sites, 
geology sites, and so on). 

Development will take several months with a 
projected appearance on the Internet sometime in 
1995. An example of the WWW Site Outline is 
provided on an attached colored sheet for your 
perusal. If you have any ideas about what kind of 
resources you would like to have available, I'm open 
to any suggestions. In the meantime, happy net 
surfing. 

A note on the current provenience of the 
bibliography authors: Since we finished the 
bibliography in late 1993, both Kim and I have 
shifted affiliations. I am now busy at microcomputer 
and archaeology contract work (currently for the 
Center for the Study of the First Americans, Oregon 
State University) under the guise of Northwest 
Research. Kim has once again retreated to the 
university cloister and is working on her Ph.D. at the 
University of California, Davis. 
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SHORT REPORTS & REVIEWS 

Compiled by Mike Rondeau, Ca/trans, . 
Environmental Project, 650 Howe Avenue, Suite 
400, Sacramento, Cali[omi.a 95825 USA: (916) 263-
3375; FAX (916) 263-3384; email: 
mrondeau@trnu3.dot.gov.ca 

Short Reports & Reviews provides an archaeological 
context in which to report obsidian research and 
related information. Reviews of recent studies, 
research in progress, older findings, regional, site, 
and artifact specific summaries, as well as other 
reports, announcements, etc. of pertinent interest are 
encouraged. To submit conlributions to Short 
Reports or for an outline of recommended 
archaeological/obsidian information for the Short 
Reports format contact Mike Rondeau. 

WORK IN WESTERN GUATEMALA 

Research under the direction of Michael Love in 
three departments of the Pacific Coast region of 
Guatemala has located over 200 archaeological sites 
and led to the excavation of the small city of La 
Blanca which covers about two square kilometers. 
Both the Middle and Late Preclassic periods are 
represented. Toe temporal range covers ca. 900 to 
100 B.C. involving the Conchas, Caramelo, and 
Crucero Phases. 

Obsidian dominates the flaked stone with about five 
percent being chert and only a trace of basalt. Six 
sources for the obsidian have been identified. The 
three major glass types are El Chayal, Ixtepeque, 
and San Martin Jilotepeque. The three minor ones 
include Tajumulco and two as yet unlocated sources. 
The trace element analysis was conducted by Tom 
Jackson. 

Much of the obsidian occurs in the form of prismatic 
blades. In the Late Preclassic prismatic blade cores 
are also found. Manufacturing of flakes by direct. 
hard hammer percussion and bipolar percussion 
were also identified. Projectile points are rare and 
almost no evidence of biface manufacture has thus 
far been unearthed. 
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Funding for this research has been provided in part 
by Fullbright Fellowships and grants from the 
National Science Foundation and Heinz Charitable 
Trust. Funding for future work is being supported by 
a grant from the Wenner-Gren Foundation. A field 
school through Sonoma State University was 
undertaken in January of 1995 to excavate at the 
urban center of Ujuxte which covers over four square 
kilometers. Sourcing and hydration studies for this 
stage of the research are to be provided by Hector 
Neff and Mike Glascock. 

WYOMING, UTAH, NEVADA, AND 
CALIFORNIA - THE KERN RIVER PIPELINE 

PROJECT: SUMMARY REPORT 

Archaeological excavations by Dames & Moore, Inc. 
beginning in 1991 and concluding in 1993 involved 
over 160 sites during the data recovery phase for that 
natural gas pipeline projecc. 

The California segment of the project yielded 
obsidian from West Sugarloaf, Coso Volcanic Field, 
Government Mountain/Sitgreaves Peak, Bodie Hills, 
and several unknown sources. Many specimens 
exhibited diffuse hydration due to extreme 
weathering. Surviving hydration bands ranged from 
7.2 to 14.6 microns. Hydration, radiocarbon, cation
ratio, and diagnostic artifact data indicated site 
representing the temporal periods of Lake Mojave 
(12,000-7,000 B.P.), Pinto (7,0004,000 B.P.). 
Gypsum (4,000-1,500 B.P.), Saratoga Springs 
(1,500-750 B.P.) and the Protohistoric (post 750 
B.P.). XRF analyses we.re conducted by Richard 
Hughes hydration studies by Kathleen Hull. 

The Nevada segment crossed through southenunost 
Clark County. Wild Horse Canyon, Pumice Hole 
Mine and Coso obsidian were identified at the sites 
investigated in addition to volcanic glass from an 
unknown source. Hydration band widths ranged 
from 2.4 to 7 .5 microns. Chronological data were 
found to represent Gypsum (4,000-1500 B.P.), 
Saratoga Springs (1500-750 B.P.), and the 
Protohistoric (post 750 B.P.) periods. Steven 
Shackley undertook the source ascription studies. 
Tom Origer and Kathleen Hull conducted the 
hydration analysis. 

For Utah, two major obsidian source areas were 
transversed by the project A total of 160 obsidian 
specimens from 124 sites were subjected to obsidian 
characterization analysis by Richard Hughes. XRF 
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studies identified Wild Horse Canyon. Panaca 
Summit/Modena Area, Black Rock Area, Topaz 
Mountain, Kane Spring, Black Mountain, White 
Mountain, Brown's Bench, Malad, and a variety of 
unknown sources. Hydration measurements were 
attempted on 2417 specimens by Kathleen Hull. 

A total of 2266 specimens yielded measurable band 
widths, ranging from 0.9 to 11 microns. This 
information, combined with other temporal data 
suggest representation of Paleoindian (12,000-9,000 
B.P.), Early Archaic (8,500-5,500 B.P.), Middle 
Archaic (5,500-3,500 B.P.), Late Archaic (3,500-
2,000 B.P.), Formative (1,600-650 B.P.), and 
Paiute/Shoshoni (post 750 B.P.) periods. Tentative 
hydration rate formulas were developed for the Wild 
Horse Canyon/Black Rock Area and the Panaca 
Summit/Modena Area obsidian sources. Hydration 
data were used to discuss diachronic population 
patterns and their linkage to paleoenvironmental 
data from the study area. 

Studies of the Wyoming segment yielded obsidian 
from the Malad, Chesterfield, McNeely Ranch, and 
Obsidian Cliff sources. Hydration data were not 
available at the time of this reporting. Richard 
Hughes again conducted the XRF analyses, while 
Tom Origer completed the band width analysis. 

OBSIDIAN FLAKES AS FUNERARY ITEMS, 
ALAMEDA COUNTY, CALIFORNIA 

Archaeological excavations between March and July 
of 1994 were conducted by Holman and Associates 
under the direction of Randy Wiberg at several sites 
in the Western Livermore/Amadore Valley system. 
These sites, CA-Ala-483 and CA-Ala-555, at an 
elevation of ca. 330 ft. were located along the edge of 
extinct Willow Marsh at the toe of Pleasanton Ridge. 

Most of the archaeological materials and about 200 
burials were recovered from CA-Ala-555. A vast 
majority of the artifacts, including grounds tone and 
items manufactured from animal bone, were 
assigned to Phase I and early Phase II of the 
Augustine Pattern. Evidence of an earlier 
occupation, including traces of the Meganos Culture 
were also recovered. 

Napa Valley obsidian was recovered from both burial 
and midden contexts. During late Phase I, glass was 
brought to the site mainly as larger obsidian flakes. 
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Their size and hydration range suggest that they 
were gathered from existing debris at the 
quarry/workshop locality about 70 miles to the north. 

The obsidian was subjected to hydration studies for 
the purpose of addressing a series of research goals 
including (1) the temporal placement of the 
projectile points, the burials, obsidian use from both 
vertical and horizontal samples; (2) the timing of 
various flaking techniques including the manufact
ure of the larger flakes, their use as biface blanks. 
and as cores; and (3) testing for obsidian reuse. This 
latter research goal included the selection of ventral 
remnant flakes in a search for different hydration 
band widths between the remnant ventral surface of 
the original flake blank and the new flake's ventral 
face. Placement of the hydration cuts were based on 
a technological reading of the flakes scars. 

The majority of band width measured between 2.0 
and 0.9 microns. Double rims were found on a 
minority of the small serrated projectile points, other 
finished bifaces and preforms as well as ventral 
remnant flakes, and larger interior flakes. The 
thicker widths for those double band specimens 
ranged from 6.9 to 1.8 microns. The younger band 
widths on those same specimens ranged from 3.1 to 
0.9 microns. 

Numerous "large" obsidian flakes were found to have 
been laid on top of Burial 107 (at CA-Ala-555) 
during cremation. Many pieces shattered, but did 
not melt After refitting the broken pieces, a 
minimum number of l linterior and 56 cortical 
flakes were identified. Pieces that were not refitted 
included 48 interior and 54 cortical fragments. Band 
width measurements were taken on six specimens: 
3.5, 3.0, 1.9, 1.7, 1.3, and 1.1 microns. 

While larger obsidian flakes were included in some 
other burials, their numbers were limited. Obsidian 
bifaces and a range of other funerary items (e.g .• 
mortars, pestles, shell beads, bone whistles/tubes) 
were also recovered from the interments at CA-Ala-
555. The lithic technology was analyzed by Dave 
Bieling. The obsidian band width analysis was 
undertaken by Tom Origer and the XRF by Richard 
Hughes. 
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ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Compiled by Blossom Hamusek, Archaeological 
Research Program, Department of Anthropology, 
California State University, Chico, California, 
95929-0400, USA; (916) 898-4360. 

... wilh contributions by Michael Glascock 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged-in" to contract or 
research archaeology of a certain region to bear of 
and gain access to reports. In addition, the prolif
eration and number of journals, and the inter
disciplinary nature of obsidian and glass studies 
make it difficult to keep abreast of all relevant, 
current literature. The IAOS Bulletin will alert 
readers to some of this information by reproducing 
abstracts and summarizing literature that may be of 
particular interest to IAOS members. 

Ataman, Kathryn 
1994 Obsidian Source Utilization Patterns Along 

the Middle Humboldt. A paper presented at the 
24th Biennial Meetings of the Great Basin 
Anthropological Conference, Elko, Nevada. 

Abstract 
Obsidian source data from artifacts excavated in the 
Middle Humboldt region of north-central Nevada are 
examined in terms of temporal, technological, and 
spatial variation. Obsidian sources utilized by the 
prehistoric visitors to the Tosawibi Quarries, are 
confined north of the Humboldt River, while the 
hunters visiting Whirlwind Valley and the lower 
reaches of the Northern Shoshone Range used 
obsidian from a wider geographic area These 
differences may reflect temporal focus, differential 
ac.cess to the Quarries, and or functional variation in 
the use of this exotic in two raw material-rich 
locales. 

Ayers, Williams S. and Goles, Gordon G. 
1994 Geochemical Characterization of Lithic 

Materials in Micronesia. A paper presented at 
the 59th Annual Meetings of the Society 
American Archaeology, Anaheim, California. 
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Abstract 
A review of lithic material distributions from 
archaeological contexts in Micronesia shows 
significant evidence of long distance movement of 
stone raw materials and finished products. However, 
the lack of systematic geochemical characterization 
research limits detail regarding provenance; given 
the far reaching inter-island contacts known 
historically it should be possible to identify 
archaeological signatures in stone art.if acts, even in 
atolls, with further study. The restricted range of 
stone material as a component of the technology 
suggests that in some areas ceramics may provide a 
more useful indicator of trade links. Specific 
evidence from Pohnpei area is discussed. 

Baybam, Frank E., and Kathleen L. Hull 
1994 Population Reconstruction via Calibrated 

Obsidian Hydration Rim Frequencies: An 
Example from the Eastern Great Basin. A paper 
presented at the 24th Biennial Meetings of the 
Great Basin Anthropological Conference, Elko, 
Nevada. 

Abstract 
Many aspects of the archaeological record are 
directly and indirectly influenced by population size. 
Yet. methods of reliably estimating population 
density are few. Although obsidian hydration rim 
width frequencies have been used to derive proxy 
estimates of local or regional population use through 
time, variable hydration rates and impaired temporal 
resolution have combined to limit its utility. Issues 
related to reconstructing estimates of regional 
population densities with obsidian hydration are 
examined, and a procedure is outlined which allows 
for temporal calibration of source specific rim width 
frequencies. Employing obsidians from two 
independent sources collected in the context of a 
linear transect through southwestern Utah, we 
propose a regionally specific population 
reconstruction spanning the last 11,000 years. 

Bennett-Rogers, A., J. Fagan, and A. Farque 
1994 From Quarry to Cache - Obsidian Procurement 

in the Central Cascades of Oregon. A paper 
presented at the 59th Annual Meetings of the 
Society for American Archaeology, Anaheim, 
California. 



IAOS BULLETIN No. 13 

Abstract 
The discovery of a biface cache consisting of 
numerous whole and fragmentary pieces precipitated 
a srudy of obsidian procurement and ttansporL The 
cache recovered from the western slopes of the 
Cascade Mountains in the Santiam River drainage 
was sourced to Obsidian Cliffs. Individual 
comparable biface artifacts have been recovered from 
archaeological sites in the area. This paper will 
describe the cache site and a study of the quarry site 
in relationship to a known trail system. 

Cannon, Kenneth P. and Richard E. Hughes 
1994 Emerging Patterns of Obsidian Utilization in 

Yellowstone National Park. A paper presented 
at the 59th Annual Meetings of the Society 
for American Archaeology, Anaheim, California. 

Abstract 
Although obsidian characterization studies have 
been prosecuted in the Yellowstone vicinity for 
nearly three decades the results, based on relatively 
small samples, indicated that only local sources were 
used. Recent studies have increased the sample size 
and support a new view of past obsidian exploitation. 
Contrary to previous work, our studies identified 
utilization of at least seven chemically distinct 
geologic sources (some over 280 Jan from 
Yellowstone), the use of which varied in frequency 
over the past 10,000 years. We discuss the 
patterning in these obsidian data insofar as they bear 
on models of regional settlement and lithic resource 
utilization. 

Clark, Jeffrey and Elizabeth Wright 
1994 Interactions Within and Beyond the Samoan 

Archipelago: Evidence from Basalt and Volcanic 
Glass Geochemistry. A paper presented at the 
Annual Meetings of the Society for American 
Archaeology, Anaheim, California. 

Abstract 
The islands of Samoa are critically important for 
understanding the prehistory of the Central Pacific. 
It has long been known that pre-historic Samoans 
had long-term socioeconomic interactions with the 
inhabitants of Tonga and Fiji. Only recently, 
however, have studies of basalt and volcanic glass 
geochemistry begun to reveal the antiquity, nature, 
and extent of those interactions. This paper 
summarizes the prehistoric interactions within the 

7 

WINIER/SPRING 1995 

Samoan group and between Samoa and other 
archipelagoes, as revealed through geochemical 
studies. Special attention is given to the role of 
Tutuila. in American Samoa. as a source for basalt 
and volcanic glass. 

Doyle, David E. 
1994 Prcxluction and Exchange of Obsidian 

Artifacts from the Gatlin Site, Southern Arizona. 
A paper presented at the 59th Annual Meetings 
of the Society for American Archaeology, 
Anaheim, California 

Abstract 
Analysis of obsidian artifacts from the Gatlin Site 
(Arizona Z:2:1) using X-ray fluorescence (EDXRF) 
determined that most are from the nearby Sauceda 
source. While 15 percent of the total sample (n = 
75) is made of non-local obsidian, 27 percent of the 
projectile points are of non-local materials, 
suggesting trade in finished points. Mobilization of 
resources through exchange may be indicated. 

Glascock, M., R.L. Burger, and E. Salazar 
1994 South American Obsidian Studies at the 

Missouri University Research Reactor. A paper 
presented at the 59th Annual Meetings of the 
Society for American Archaeology, 
Anaheim, California. 

Abstract 
The Archaeometry Laboratory at the Missouri 
University Research Reactor is assembling a 
database of obsidian source analyses for South 
America. Obsidian from sources and archaeological 
sites in the countries of Bolivia, Colombia, Ecuador, 
Peru, and Chile has been studied by neutron 
activation analysis. The complete analysis, which 
yields 27 elements, differentiates chemically similar 
sources. Source determination of artifacts is 
assisting archaeologists in understanding the 
movement of obsidian throughout the Andean 
region. 

Glascock, M.D., H. Neff, K.S. Stryker, & T.N. 
Johnson 
1994 Sourcing Archaeological Obsidian by an 

Abbreviated NAA Procedure. Journal of 
Radioanalytical and Nuclear Chemistry, 
Articles 180:29-35. 
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Abstract 
An abbreviated NAA procedure has been developed 
to fmgerprint obsidian artifacts in the Mesoamerican 
regions. Despite the large number of available 
sources, an NAA procedure, which relies on 
producing short-lived isotopes, has been applied with 
a success rate greater than 90 percent. The 
abbreviated NAA procedure is rapid and cost 
competitive with the XRF technique more often 
applied in obsidian sourcing. Results from the 
analysis of over 1,200 obsidian artifacts from 
throughout Mesoamerica are presented. 

Glascock, M.D., H. Neff, J. Garcia-Barcena, and 
A. Pastrana 
1994 La Obsidiana "Meca" del Centro de Mexico 

Analysis Quimico Y Petrografico. Travuax et 
Recherches clans Jes Amerique do Centre 
(TRACE) 25:66-74. 

Abstract 
Reddish-brown or "meca" obsidian constitutes only a 
very small fraction of the obsidian found at most of 
the sources in central Mexico. Although artifacts 
made from meca obsidian are uncommon, they have 
been excavated in numerous archaeological sites. 
Five specimens of meca obsidian from sources 
located in central Mexico were analyzed by neutron 
activation analysis at the Missouri University 
Research Reactor lo determine how they might 
compare with the established chemical fingerprints 
for these sources. The most interesting observation 
from this project is that in spite of the great 
differences in color between the meca obsidian and 
the traditional colors for these sources, color did not 
greatly affect their chemical signatures. As a result. 
meca obsidian from central Mexico should be easily 
sourced by comparison with the chemical data 
currently available. 

Gutierrez, Marla de la Luz and Justin R. Hyland 
1994 Frrst Report on the Proyecto Arte Repestre 

Sierra de San Francisco, Baja California Sur, 
Mexico. A paper presented at the 59th Annual 
Meetings of the Society for American 
Archaeology, Anaheim, California. 

Abstract 
The Proyecto Arte Rupestre Sierra de San Francisco, 
Baja California Sur, Mexico, one of the twelve 
Proyectos &peciales now being earned out by the 
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Instituto Nacional de Antropologia e Historia 
represents the largest archaeological project ever 
undertaken in Baja California. The goals of this 
two-year project are (1) the archaeological 
investigation of the famous Sierra de San Francisco 
painted murals and (2) the development of 
conservation strategies for the mural sites. Project 
accomplishments to date are reported, including: 
first AMS dates for the murals, the discovery of a 
new obsidian source, and evidence for Clovis 
occupation of central Baja California. 

Hall, M.C. and Mark E. Basgall 
1994 Casa Diablo Obsidian in California and Great 

Basin Prehistory. Paper presented at the 24th 
Biennial Meetings of the Great Basin 
Anthropological Conference, Elko, Nevada 

Abstract 
Several decades of research have yielded various 
perspectives on use of obsidian from the Casa Diablo 
source in the eastern Sierra Nevada. Basic questions 
focus on the history of quarry production and 
technology, access to the toolstone locality, artifact 
discard at distant sites, regional subsistence
settlement patterns. and economic exchange. Newly 
compiled hydration measurement frequency curves 
for Casa Diablo artifacts from sites in the quarry 
area, and upper and lower western slopes of the 
central Sierra, are used to address these issues. 

Hockett, Bryan Scott 
1994 Caught in the Middle: Hydration 

Measurements of Pinto and Gatecli.ff Points and 
Implications for the Long/Short Chronology in 
Northeastern Nevada A paper presented at the 
24th Biennial Meetings of the Great Basin 
Anthropological Conference, Elko, Nevada 

Abstract 
The proposed long and short chronologies of certain 
Great Basin projectile point styles has been debated 
for some time. It has been proposed that the ~bort 
chronology is most applicable to the eastern Great 
Basin. Most of the northeastern Nevada lies between 
these two regions of the Basin. This paper discusses 
which chronological sequence may be most 
applicable to northeastern Nevada through an 
examination of morphological, spatial, and 
chronological proojectile points recently recovered 
from Ellco County. 
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Hughes, Richard E. and Craig E. Skinner 
1994 Variability in Obsidian Source Use in Central 

Oregon. A paper presented at the 59th Annual 
Meetings of the Society for American 
Archaeology, Anaheim, California. 

Abstract 
The geologic source for more than 6,500 obsidian 
artifacts from 84 archaeological sites in the PGT
PG&E Pipeline Expansion Project have been 
determined using x-ray fluorescence spectrometry. 
Although numerous artifact-quality glass sources 
exist within the potential procurement spheres of 
these sites, only a limited number of these obsidians 
were extensively exploited prehistorically. In this 
paper. we examine the spatial distribution of 
obsidian from major sources and provide a 
preliminary assessment of diachronic and synchronic 
variability in source use as monitored by time
sensitive artifact types and obsidian hydration rim 
measurements. 

Leach, Melinda 
1994 Tracking the Ancients: Obsidian Transport 

and Population Movements in the Northwestern 
Great Basin. A paper presented at the 24th 
Biennial Meetings of the Great Basin 
Anthropological Conference, Elko. Nevada 

Abstract 
Despite the availability of a rich obsidian source in 
the immediate proximity, northwestern Great Basin 
inhabitants of the Massacre Lake Basin exploited 
obsidian from other, often more distant source 
localities. No less than twelve obsidian sources are 
represented in collections from over 80 Massacre 
Lake Basin sites. Which sources were used, bow 
intensively they were exploited, should be expected 
to vary over time as population movements, 
demographic changes. shifts in territory size and 
location. and changes in the general pattern of 
prehistoric land use occurred. The utility of obsidian 
sourcing and hydration data for informing about 
behavior, including mobility and raw material 
transport. will be assessed with data from the 
Massacre Lake Basin. 

LeTourneau, Phillippe 
1994 Recent Investigations at the Antelope Wells 

Obsidian Source. Animas Mountains, New 
Mexico. A paper presented at the 59th Annual 
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Meetings of the Society for American 
Archaeology, Anaheim, California. 

Abstract 
Antelope Wells obsidian from the Animas 
Mountains of southern New Mexico saw heavy 
prehistoric use. While the location of the primary 
source area for this volcanic glass is generally 
known, knowledge of the source material's geologic, 
physical, and chemical characteristics is limited. 
This report summarizes recent field work that 
contributes new information regarding geologic 
occurrence, surface density, chemical composition, 
and physical characteristics of the obsidian. 

Olson, K. A., A. Ford, and M. Glascock 
1994 Regional Exchange and Local Distribution: 

The Management and Meaning of Maya Obsidian 
in the Belize River Area. A paper presented at the 
59th Annual Meetings of the Society for American 
Archaeology, Anaheim, California. 

Abstract 
Assumptions of centralized control over prestige 
goods are based on distributions of wealth and power 
inferred from settlement size and complexity. A 
good example is lhe Lowland Classic Maya obsidian 
trade. Throughout Mesoameric, obsidian can be 
traced to highland sources lhat reveal long-distance 
connections in the Lowlands, the obsidian industry 
has been traditionally associated with civic
ceremonial centers. Clearly, the late Classic Maya 
elite effectively organized procurement., production 
and distribution of obsidian, yet the nature of 
centralized production has remained elusive. Data 
from the Belize River area present an alternative 
picture of decentralized control by elite in the 
hinterlands. 

Pettigrew, Richard, and Craig Skinner 
1994 Obsidian Hydration Srudies in the Central 

Oregon Corridor: Results of the First Cut. A paper 
presented at the 59th Annual Meetings of the 
Society for American Archaeology, Anaheim, 
California. 

Abstract 
Over 6,500 obsidian artifacts from 84 central Oregon 
archaeological sites were chemically characterized 
and examined for obsidian hydration rims during the 
PGT-PG&E Pipeline Expansion Project Carbon for 
radiocarbon determinations is often lacking and 
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obsidian hydration data often provide the only 
available chronometric avenue. This initial 
examination primarily addresses four topics: (1) 
relative hydration rates of different sources (using 
Mazama tephra as a temporal control); (2) 
preliminary calculated rates for several sources; (3) 
effects of sample size on hydration results and their 
implications in developing sampling strategies, and 
(4) anomalous hydration measurements associated 
with the 1350-year old Big Obsidian Aow in 
Newberry Caldera. 

Rhode, David 
1994 Obsidian Studies at Yucca Mountain, Nevada: 

Sourcing and Regional Chronology Development. 
A paper presented at the 59th Annual Meetings of 
the Society for American Archaeology, Anaheim, 
California. 

Abstract 
Obsidian artifacts from Yucca Mountain, Nevada, 
are used to examine diachronic regional patterns of 
artifact transport and chronology of landscape use. 
Eight known obsidian sources are represented: most 
obsidian was obtained locally, but some came from 
sources several hundred km distant. Toe greatest 
diversity of sources is from F.arly and Middle 
Archaic contexts; Late Archaic artifacts are almost 
exclusively locally derived. Chronology of regional 
landscape use is developed using obsidian hydration. 
An important constraint is the temporal resolution 
attainable by this method. Measurement of variables 
relevant to hydration rate allows estimation of the 
temporal resolution possible. 

. Rolett, Barry, Erle Conte, and Erik Pearthree 
1994 Patterns and Processes of Prehistoric 

Marquesan Voyaging. A paper presented at the 
59th Annual Meetings of the Society for 
American Archaeology, Anaheim, California. 

Abstract 
Located near the limits of human dispersal into the 
Pacific Ocean, the Marquesas are among the most 
geographically isolated islands in the world. 
Polynesian navigators eminently skilled in long
distance voyaging settled the Marquesas ca. 2000 
B.P. but voyaging canoes and traditions had nearly 
vanished by Captain Cook's arrival in 1774. 
Prehistorians infer that voyaging spheres contacted 
through time but lack the archaeological evidence to 
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test this hypothesis. This study presents results for 
X-ray fluorescence analysis of litbic artifacts from 
recent excavations in the Marquesasa, providing the 
first empirical data documenting processes and 
patterns of prehistoric interisland exchange. 

Rondeau, Michael F. 
1993 When Is An Elko? A paper presented at the 

Second Tulsa Conference on Theory In Lithic 
Analysis, Tulsa, Olkahoma. 

Abstract 
Perennial disagreements in the assignment of 
specific artifacts to point types and of types to 
temporal placement were seen as symbolized by the 
Flenniken-Thomas debate on the temporal utility 
of Great Basin projectile point types. 

The study involved microscopic inspection of their 
technological attributes as well as obsidian source 
and hydration analyses. Toe technological 
inspection was concerned with reading the flake 
scars and related attributes to identify evidence for 
the influence of breakage and rejuvenation on the 
morphological stability of point forms. 

It was concluded that detailed analyses of additional 
point collections to determine bow forms actually 
changed would make the Flenniken-Thomas debate 
largely irrelevant. The influence of use breakage 
and rejuvenation on the gradual shift of projectile 
point mental templates and their resultant forms 
through time was hypothesized. 

Schafer, David 
1994 Above or Below Ground Research Designs? 

Examining the Obsidian Industry at Xaltocan. A 
paper presented at the 59th Annual Meetings of 
the Society for American Archaeology, Anaheim, 
California. 

Abstract 
Lithic data from extensive surface collections and 
stratigraphic test pits provide insights into some 
limitations and benefits of different data gathering 
methods. The obsidian industry of Xaltocan is 
examined for patterns and changes over time and 
through space. Llthic tool production and use are 
investigated and related to the larger economic and 
social changes that affected this community. 



IAOS BULLETIN No. 13 

Schroth, Adella, and Robert M. Yohe Il 
1994 Obsidian Use and Technological Change in 

Rose ValJey: Conclusions Based on the Analysis 
of Debitage from Two Sites. A paper presented at 
the 24th Biennial Meetings of the Great Basin 
Anthropological Conference, Elko, Nevada. 

Abstract 
A comprehensive obsidian debitage analysis of two 
important archaeological sites (Rose Spring and 
Stahl) in eastern California shows a significant 
change in lithic reduction strategies of locally 
obtained obsidians approximately 5,000 years ago. 
The technological analysis of the debitage used to 
define the two trajectories is summarized and the 
importance of the conclusions to our understanding 
of culture change through observed shifts in lithic 
technology is discussed. 

Sheppard, Peter, and Robin Parker 
1994 Llthic Raw Material Sourcing Studies in the 

Southern Cook Islands. A paper presented at the 
59th Annual Meetings of the Society for 
American Archaeology, Anaheim, California. 

Abstract 
Results of a program of research on the sourcing of 
litbic materials used to manufacture adzes in the 
Southern Cook Islands is presented. This includes 
the characterization of stone from Rarotonga, 
Aitutaki, Atiu, Ma'uke and Mitiaro by thin section 
petrography and wavelength dispersive XRF and the 
analysis of similar means of samples taken from the 
adze collection of the Cook Islands Museum in 
Rarotonga The implications of these analyses in 
respect of prehistoric inter-island voyaging is 
discussed. 

Stevemon, C.M., and T.L. Jackson 
1994 Estimation of Hydration Rates from Chemical 

Composition: A Case Example from Xaltocan, 
Mexico. A paper presented at the 59th Annual 
Meetings of the Society for American 
Archaeology, Anaheim, California. 

Abstract 
Recent research bas demonstrated a strong 
relationship between the rate of hydration and 
hydroxyl (OH-) concentration contained within the 
obsidian. The ability of this calibration to provide 
accurate calendar dates was evaluated with ten 
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radiocarbon dated contexts from the Postclassic site 
of Xaltocan. Infrared spectroscopic analysis was 
used to determine the OW concentration of obsidian 
blades identified through x-ray fluorescence analysis 
as originating from the Pachuca source. Results of 
the IR analysis documented a small but significant 
variation in OH- concentration. The chronometric 
obsidian dates from ten radiocarbon dated contexts 
showed good agreement with the c14 dates in five 
cases and supported the ability of current laboratory 
methods and calibrations to produce accurate 
calendar dates. 

Torres, John A. 
1994 The Juan Obsidian Quarry and Lithic 

Technology at Castle Mountains. A paper 
presented at the 24th Biennial Meetings of the 
Great Basin Anthropological Conference, Elko, 
Nevada. 

Abstract 
Many lithic reduction technologies were utilized 
throughout prehistory by the Mojave Desert people. 
Surviving in this arid environment provided many 
challenges for these resourceful people. Quarrying 
and raw material prospects were the primary means 
of lithic material acquisition of the many cherts, 
agates, and chalcedonies scattered throughout the 
Mojave Desert. In many parts of the Mojave Desert, 
there are patchy areas of obsidian clasts. The Juan 
Obsidian source is one such location. Juan Obsidian, 
like most of these obsidian clast sources, can only be 
reduced using the bipolar reduction technique. A 
technological analysis of the Juan Obsidian source 
can yield important information into the use of 
obsidian throughout the prehistory of the Mojave 
Desert 

VanPool, Todd, and Christine VanPool 
1994 Solution pH and Obsidian Hydration Dating: 

An Experimental Study. A paper presented at the 
59th Annual Meetings of the Society for 
American Archaeology, Anaheim, California. 

Abstract 
Obsidian hydration dating bas assumed an 
increasingly important role in the construction of 
archaeological chronologies. However, several 
significant questions remain concerning the nature 
of the hydration process and factors that influence 
the rate of hydration. This paper reports the results 
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of an experimental study of the effecto solution pH 
on obsidian hydration ra.tes. Specifically. obsidian 
from Glass Buttes, Oregon, bas been hydrated in 
solutions ranging from pH 1 to pH 11. The results of 
these experiments and their implications for the 
archaeological use of obsidian hydration dating are 
examined. 

- ·- ·- ·-·-·-·- ·- ·- ·- ·- ·- ·- ·-·-·-·-
Note: The following papers appeared in a special 
section of Ancienr Mesoamerica (Volume 4, 1993) 
reporting on "Recenl Research on Obsidian in 
Mesoamerica ". 

Charlton, Cynthia L. Otis 
1993 Obsidian as Jewelry: Lapidry Production in 

A:.aec Otumba, Mexico. Ancient Mesoamerica 
4:231-243. 

Abstract 
Research carried out during the last thre.e decades at 
the Late Postclassic city-state of Otumba, Mexico, 
bas identified a wide variety of craft-production 
specializations. Data derived from excavations and 
surface collections made at the workshop site of 
Otumba's specialities--lapidary jewelry production-
have revealed much of the process for production of 
such jewelry, including ear spools, lip plugs, and 
beads, along with some possible secondary 
products, such as sequins and disks, all primarily 
made from obsidian. Besides the lapidary products 
themselves, many of the tools employed in the 
production--made of obsidian, chert, and 
basalt--were found. The materials recovered 
enhance and expand upon the information available 
from colonial documentary sources, providing 
greater insight into this complicated and intriguing 
process. 

Darling, J. Andrew 
1993 Notes on Obsidian Sources of the Southern 

Siena Madre Occidental. Ancient Mesoamerica 
4:245-253. 

Abstract 
Recent fieldwork bas identified a previously 
unknown obsidian source area in southern 2.acatecas 
and northern Jalisco. Evidence of prehistoric use of 
surf ace gravel and nodule outcrops in the Huitzila· 
La Lobera source area includes raw-material 
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extraction and the production of cores, large blade 
blanks, rough bifaces, and other artifacts 
Unusual variability in color is characteristic of the 
sources and includes a banded variety described 
as "rainbow" obsidian. Characteristics of this source 
area are compared to the Llano Grande obsidian 
source area in Durango. Implications for 
understanding the distribution of obsidian from 
sources in the Sierra Madre Occidental to the 
cultures of the north Mesoamerican frontier are 
presented and discussed. 

Dreiss, M.L., D.O. Brown, T .R. Hester, M.D. 
Glascock, H. Neff, and K.S. Stryker 
1993 Expanding the Role of Trace-Element Studies: 

Obsidian Use in the Late and Terminal Classic 
Periods at the Lowland Maya Site of Colha, 
Belize. Ancient Mesoamerica 4:271-283. 

Abstract 
The results of trace-element analysis of 200 
prismatic blades from Golba, Belize, are reported. 
Questions concerning possible elite control and 
restriction of obsidian distribution, and the relative 
decline and increase of El Cbayal and lxtepeque 
sources in varying functional contexts within lower
and upper-status areas are the primary focus of this 
study. Contrary to expectations, a high percentage 
(51 %) of obsidian was assigned to the lxtepeque 
source 48% was assigned to E Cbayal, and only two 
samples (1 % ) were assigned to Rio Pixcaya. The use 
of obsidian from the lxtepeque source declines 
through time from Tepeu 2 through Tepeu 3 from 
72% to 43%, and Ixtepeque obsidian appears to have 
had a largely ceremonial use by the Terminal Classic 
period. It appears that as Ixtepeque obsidian became 
less available at the site, it fell more into the bands 
of the elite. This trend runs counter to our 
expectations that an apparent lack of elite control of 
Ixtepeque obsidian existed in the Postclassic. The 
Colba data suggest that a slightly different process 
may have governed the distribution of lxtepeque 
obsidian in the Late/ferminal Classic than during 
the Post-classic period. It is not clear, however, 
whether this trend extends to regional differences in 
control or is simply a local idiosyncratic 
phenomenon at Colba. 
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Freter, Ann Corrine 
1993 Obsidian-Hydration Dating: Its Past. Present, 

and Future Application in Mesoamerica. Ancient 
Mesoamerica 4:285-303. 

Abstract 
The reconstruction of time is a central concern all 
archaeologists must address in their research; few, 
however, are fully aware of the potential of all the 
dating methods at their disposal. For this reason, this 
paper summarizes the developmental history and 
current level of field application of obsidian
hydration dating. It (1) reviews how this dating 
technique was first discovered and applied, (2) 
details our current knowledge of the process of 
hydration and which variables affect its rate, (3) 
discusses the relative advantages and limitations of 
the three primary approaches employed to construct 
hydration chronologies, and (4) presents a protocol 
for its futute application in Mesoamerica. The 
synthesis of this body of hydration-dating research 
may help archaeologists more constructively decide 
bow and when to apply this unique and versatile 
dating technique to their specific research questions 
by providing the information and guidelines 
necessary for recovering pertinent field data. 

Trombold, C.D., J.F. Luhr, T. Hasenaka, and 
M.D. Glascock 
1993 Chemical Characteristics of Obsidian from 

Archaeological Sites in Western Mexico and the 
Tequila Source Area: Implications for Regional 
and Pan-regional Interaction within the Northern 
Mesoamerican Periphery. Ancient Mesoamerica 
4:255-270. 

Abstract 
A total of 51 obsidian samples from archaeological 
sites in western Mexico (La Quemada, Totoate, Las 
Ventanas, Laguna San Marcos) and from the Tequila 
source area were analyred chemically by direct
current plasma atomic emission spectroscopy (DCP) 
and instrumental neutron activation analysis (INAA) 
in an effort to identify the sources of the 
archaeological obsidian by step-wise discriminant 
analysis of the data Surprisingly, only 3 of the 39 
archaeological samples (2 from Laguna San Marcos 
and 1 from Las Volcan Tequila source Teucbitlan) 
could be correlated with an archaeological -
recognized obsidian. The largest, Group Y, was 
found to be derived from the La Lobera source 
located near the Jalisco-2.acatecas border. This 
source accounted for 12% of La Quemada obsidian 
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and a higher proportion for Las Ventaoas and 
Totoate. Source locations for the remaining three 
groups could not be determined from the existing 
chemical data base. These results indicate that a 
minimum of interaction took place between La 
Quemada and the Teucbitlan cultural tradition. It 
shows that one focus of La Quemada's trace 
endeavors was in the Rio Bolanos/TlaJtenango 
valleys. 

TECH NOTES 

This section of the Newsletter is devoted IO sharing 
new techniques, innovative ideas, source of 
equipment and supplies, and discussing new 
technologies. Obsidian analysts are invited to 
submit information relating to these topics. 

OBSIDIAN HYDRATION DATING AND 
DIGITISED COMPUTER IMAGING 

exerpts 1aken with pemussionfrom an ar1icle by 
W.R. Ambrose · 

C'Obsidia.n Hydration Dating" in Arc~ometry: Currrnt 
Aiutralasian Research, Occasional Papcr3 in Prchi5tay, No. 22, 
Edited by B.L Fankhauser a.nd J.R. Bini. Department c:I Prehi5tory, 
Rexarch School of Pacific S!Udi~ . The Au.raali111 National 
Uni'Ycrrity, Caubcrra, AwttaliL 1993) 

Over the last five years there bas been a host of 
papers addressed to various technical problems 
surrounding the optical microscope measurement of 
the hydration thickness as the crucial first step in 
determining an age for an obsidian artefact 
(Stevenson et al. 1987, 1989a: Scheetz and 
Stevenson 1988; Jac.kson 1990). Measurement 
problems are only part of the difficulty which 
include, among others, the chemistry, moisture 
content and thermal history of the site being dated, 
and the chemistry of the obsidian it.self as a 
determinant in the rate of hydration. In this paper I 
focus on the problem of hydration measurement 
This is an important step not only as the primary 
dimension for dating an obsidian artefact. but also 
for calculating the fundamental hydration rate 
constants of obsidians artificially hydrated at known 
time and temperature. 
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As Scheetz and Steve.nson (1988) have shown there 

is a theoretical resolution limit of0.21 µm attainable 
using monochromatic light and special oil 
immersion techniques. A ±0.21µm resolution limit 
can translate to a significant age error but this may 
be compounded by further cumulative errors in other 
phases of the measurement system. While the limits 
of optical resolution can be taken as ±0.2lµm, this is 
but another way of saying that this is the limiting 
dimension of the transitional zone between two 
optically differentiated materials. The mid-point of 
the transition zone could be arbitrarily taken as the 
physical boundary of the two materials being 
observed. This does not overcome the visual error 
because the ±0.21µm range is within the larger 
indiscernible range of the observer. A method that 
identifies the mid-point of the transition zone should 
increase the effective resolution limit in microscopic 
measurements and avoid observer error in 
demarcating the boundary. 

Instrumental HydratJon Measurement 

Innovations in computer imaging technology provide 
a means for overcoming some of the difficulties 
inherent in the visual measurement of hydration 
thickness. The basic difference with imaging 
technology for measurement is that visual judgment 
is avoided, the minimum unit of differentiation being 
the pixel, with light intensity being the means for 
displaying the image either as a grey scale value, or 
some defined spectral scale; by recording the 
microscope optical image as a computer based 
digitised image the minimum distance that can be 
represented is one pixel. The distance spanned by 
one pixel can be calibrated for any image by 
reference to standard micrometer devices. Figure I 
shows a digitised scan across five lines of a graticule 
micrometer, with an interval between lines of lOµm 
to give a 40µm distance. The vertical axis is an 
arbitrary gray scale. By counting the pixels over a 
known distance the distance per pixel value can be 
determined precisely; once the pixeVlength ratio is 
found it can be simply applied to any other digitised 
image that operates with the same optical 
configuration, to give a reproducible length 
measurement The software used in this study is 
provided by Jandel Video Analysis with their JAVA 
® (1990) system which is designed among other 
things for image measurement. 

One of the important advantages of digitised image 
measurement is the possibility of enhancing the 
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Figure 1 Digitised scan across a microscope 
~lage micrometer divided into 1 o µm 
111tervals. One pixel represents a dis
tance ol 0. 11 µ.m. 

image in various ways. In this report the contrast 
between hydrated and unhydrated areas of the 
obsidian was enhanced by a grey scale modification 
procedure. A second important advantage is the 
ability to integrate the grey scale values over a wide 
strip across the hydration zone, from the outer 
surface to the inner boundary within the obsidian, 
rather than a single line trace from points on the 
inner and outer boundaries. The effect of this strip 
integration procedure is to suppress minor 
differences in texture, surface planeness and 
hydration front to produce an integrated hydration 
profile over a longer section of the hydrated obsidian 
surface. Figure 2 shows the results of this procedure 
on an obsidian with a hydration thickness 
measurement of 4.6µm. Once the image is digitised. 
the profile scans across the hydration zone can be 
kept as a record of the measurement in a computer 
file. A video tape recorder grab of the primary 
image can also be stored as a backup image. 

0 70 

Figure 2 Digilisad scan across the hydration 
zone of obsidian sample ,906. The 
curve is the mun ol 20 scans across 
dillarant pans ol the obsidian hydra• 
lion zone. 
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Callbratlon 

Before pixel measurements can be expressed in µm 
values the equipment needs to be calibrated against a 
known miaoscopic length scale; the normal optical 
microscope stage micrometer is divided into parallel 
lines at .01 mm intervals but. being manufactured by 
photo-mechanical means, these graticules do have 
slight variations in line width and line interval. By 
recording inter-line distances over several intervals 
on the stage micrometers, a better degree of accuracy 
can be achieved. A stage micrometer of 1 mm 
divided into .Olmm (10 µm) intervals was used for 
the calibration. A series of 50 µm widths across the 
graticule were recorded to give twenty 50 µm 
readings. Toe mean pixel value is: (n=20) 456±6.6 
= .11±.002 µm per pixel. This calibration is only 
valid for the optical configuration of the Leitz 
instrument used for this study with its x 100 oil 
immersion objective, and the Olympus microscope 
stage micrometer. Toe advantage here is that the 
ultimate definition of the image could be within ± 
0.11 µm, against the primary optical image 
rewlution of ±0.21 µm, if the mid-point of the 
transition rone is taken as the arbitrary edge of the 
image. By avoiding the judgment of the observer in 
recording the measurement a further major 
improvement in reproducibility is-gained. This 
system applied to a set of obsidians from two known 
age radiocarbon dated sites closely confirms their 
relative age separation. 
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MEETINGS AND EVENTS 

1995 

April 2-7. Archaeological. Chemistry. Symposium 
to be held at the American Chemical Society 
National Meeting, Anaheim, California. Major 
areas of interest Bone Dating, Artifact Dating, 
Archaeology of Genetic Material, and Peopling of 
the New World. Contact: Mary Virginia Oma, 
College of New Rochelle, New Rochelle, NY 10805 
USA; tel 914-654-5302; fax 914-654-5387. 

Aprll 3-7. European Geophysical Society, 20th 
General Assembly. Hamburg, Germany. EGS Office, 
Postfach 49, Max-Planck-Str. 1, 37189 Katlenburg
Lindau, Germany; tel: 49-5556-1440; fax: 49-5556-
4709; e-mail: egs@linaxl.dnet.gwdg.de. 

April 3-7. Geological Society of South Africa 
Centennial Geocongress. Johannesburg. Congress 
Secretariat. Centennial Geocongress, PO Box 36815 
Menlo Park. 0102, South Africa; tel and fax: 27-12-
47-3398. 

April 9-11. Annual Meeting of the Society for 
California Archaeology. Eureka, California. Breck 
Parkman, California Department of Parks and 
Recreation, 20 East Spain Street. Sonoma, CA 
95476, USA; tel: 707-983-1519. 

Aprll 17-21. Materials Research Society, Spring 
Meeting. San Francisco, California, USA. Materials 
Research Society, 9800 McKnight Road, Pittsburgh, 
PA 15237, USA; tel:412-367-3003; fax:412-367-
4373. 

May 3-7. Society for American Archaeology. 
Minneapolis, MN. Contact SAA. 900 2nd St. NE 
#12, Washington, DC; tel: 202-789-8200; fax: 202-
789-0284. 

May 17-19. Geological Association ofCanada
Mineralogical Association of Canada Joint Annual 
Meeting. Victoria, British Columbia. Chris Barnes, 
General Chair, SEOS, University of Victoria, PO 
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Box 1700, Victoria, BC V8W2Y2, Canada; fax: 604-
721-6200. 

July 3-5. Archaeological Science Conference; held 
in cooperation with the Council for British 
Archaeology Archaeological Science Committee. 
Liverpool. The Science Conference Organisation, 
Department of Archaeology, 14 Abercromby Square, 
University of Liverpool, PO Box 147, Liverpool, L69 
3BX, UK. 

August 29-Sept. 2. ECAART 4- European 
Conference on Accelerators in Applied Research and 
Technology. Zurich. Martin Suter, Chairperson 
ECAART 4, ETH Honggerberg, Institute of Particle 
Physics, Building HPK, CH 8()()3, Zurich, 
Switzerland; tel: 41-1-633-2033; fax: 41-1-633-
1067; e-mail: suter@imp.phys.ethz.ch. 

November 6-9. Geological Society of America, 
Annual Meeting. New Orleans, Louisiana. Vanessa 
George, Geological Society of American, 3300 
Penrose Place, Boulder, CO 80301, USA; tel:303-
447-2020; fax: 303-447-1133. 

November 15-19. American Anthropological 
Association, Annual Meeting. Washington OC., 
USA. American Anthropological Association 4350 
North Fairfax Drive, Suite 240, Arlington, VA 
22203, USA; tel: 703-528-1902. 

1996 

May 20-24. International Symposium on 
Archaeometry. Urbana-Champaign, Illinois. Sarah 
Wisseman, AT AM Program, University of Illinois, 
116 Observatory, 901 S. Mathews, Urbana, Il 61801, 
USA; tel: 217-333-6629; fax: 217-244-0466; e-mail: 
wisarc@ux l .cso.uiuc.edu 

AVAILABLE PUBLICATIONS 

The Archaeological Research Facility at University 
of California, Berkeley would like to announce the 
high-quality photocopy reprint of Contribution No. 
45, Obsidian Studies of the GreaJ Basin, Edited by 
Richard E. Hughes, 231 pp., 1984. 

Contributors in this volume include: Hughes, 
Hampel, Nelson, Bettinger, Delacone, R. Jackson, 
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Trembour, Friedman, J.O. Davis, T. Jackson, Bouey, 
Basgall, Tuohy, Stross, and Meighan. 

This volume can be ordered for $14.00 from the 
Archaeological Research Facility, Department of 
Anthropology, University of California, Berkeley, 
CA 94720-3710; tel: 510-642-2212. 

Make check payable to Regents, University of 
California. Orders are sent fourth class book rate. 
Add $3.50 to publication price when ordering one 
item; $1.00 for each additional item. California 
residents add 8.25% sales tax. 

Foreign orders: Prepayment required in U.S. funds. 
Overseas orders are sent surface mail fourth class. 
For overseas airmail, please add $4 per publication. 

CALL FOR ARTICLES 
AND INFORMATION 

Submissions for articles, short reports, abstracts, or 
announcements for inclusion in the next newsletter 
should be received by June 15, 1995. We accept 
electronic media on IBM compatible 3.5" or 5.25" 

diskettes, in a variety of word processing formats 
including Wordperfecl (5 .n), Wordstar, and 
Microsoft Word, or ASCII text formats. A hard copy 
should accompany diskettes. Send to Blossom 
Hamusek, c/o Department of Anthropology, 
California State University, Chico, California, 
95929-0400; (916) 898-6256. 

Short Reports & Reviews: If you are interested in 
briefly reporting on research findings (e.g., 
onecolumn in length), contact Mike· Rondeau at 
Caltrans, Environmental Project, 650 Howe A venue, 
Suite 400, Sacramento, California 95825; (916) 263-
3375; FAX (916) 263-3384. 

ABOUT THE IAOS 

The IAOS was established to: 

1) develop standards for analytic procedures and 
ensure inter-laboratory comparability; 
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2) develop standards for recording and reporting 
obsidian hydration and sourcing results; 

3) provide technical support in !lie form of training 
and workshops for those wanting to develop their 
expertise in the field. 

4) provide a central source of information regarding 
advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 

Membership 
The IAOS needs membership to ensure the success 
of the organization. To be included a.,; a member 
and receive all of the benefits thereof. you may apply 
for membership in one of the following categories: 

· Regular Member $20.00/ycar 
. Institutional Member $50.(X)/ycar 
. Life-Time Member $200.00 

Regular members are individuals who are int.crested 
in obsidian studies, and wish to support the goals of 
the IAOS. Regular members will receive any 
general mailings; announcements of meetings. 
conferences, and symposia; bulle_tins; mid papers 
distributed by the IAOS during the year. Regular 
members arc entitled to attend and vote in Annual 
Meetings. 

Institutional members are those individuals, 
facilities , and institutions who are active in obsidian 
studies and wish to participate in inter-laboratory 
comparisons and standardization. If an institution 
joins, all members of that institution are listed a~ 
IAOS members, alt.hough they will receive only one 
mailing per institution. Institutional members will 
receive assistance from, or be able to collaborate 
with. other institutional members. Institutional 
members are automatically on the Executive Board, 
and as such have greater influence on tJ1c goals and 
activities of the IAOS. 

*Membership fees may be reduced or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and 
return to the Secretary with a short explanation 
regarding lack of payment. 

**Because membership fees are very low, the IAOS 
asks that all payments be made in US dollars in 
international money orders or che.cks payable on a 

. . 
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bank with a US branch. If you do not do so, much of 
your dues is spent in currency exchange. 

If you wish to join us, mail a check or money order 
to the IAOS: 

Viviana Irtes Bellijemine, Secretary-Treas11rer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-0113 
(408) 629-7454 

NEW MEJ\ffiERS LIST: 

Mark E. Basgall, U.C. Davis, California 

Kirk Halford, Bishop Resource Area. California 

Myles R. Muller. Directorate of I.he Environment, 
Fort Bliss 

Jim Pearson. UCLA, California 

Gerard Poupeau, Universite Joseph Fourier, 
France 

Tom Reust, Mariah Associates, Nevada 

Claus Siehe, Instituto de Geofisica, Mexico 

Ron Towner. Tucson, Arizona 

IAOS OFFICERS, 1994-1995 

President: Kim 1. Tremnine 
President-Elect: Michael Glascock 
Secretary-Treas11rer: Viviana Ines Bel/i/emin,• 
Bulletin Editor: Blossom J. Hamusek 
Advisory Board: Clement Meighan 

• 

Roger Green 
Irving Friedman 
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NEWS AND INFORMATION 

THE IAOS ANNUAL MEETING 

The seventh annual meeting of the IAOS 
was held at the Minneapolis Hilton and 
Towers in Minneapolis on Friday, May 5, 
1995, in conjunction with the 60th annual 
meeting of the Society for American 
Archaeology. Of 14 attenders present at 
the IAOS meeting, 10 were already 
members and the four remaining 
individuals expressed an interest in future 
membership. The lAOS member who 
came from the greatest distance was Dr. 
Yaroslav Kuzmin from the Pacific Institute 
of Geography in Vladivostok, Far Eastern 
Russia. 

1 

Fall 1995 

The meeting was called to order by the 
incoming President (Michael Glascock). 
He reported on the accomplishments of the 
IAOS, during the term of outgoing 
President Kim Tremaine (i.e., April 1994 
through April 1995), which included 
publication of three IAOS Bulletins, an 
increase in membership from 99 to 115, 
and an modest increase in the IAOS 
treasury balance from $2501.89 in April 
1994 to $2905.63 in May 1995. In 
summary, the current IAOS membership 
consists of 99 persons from the USA, two 
from Mexico, two from Russia, two from 
New Zealand, four from Australia, two 
from France, two from Greece, one from 
Israel, and one from Japan. 

Results from the recent election for 
President-elect were reported with Tom 
Jackson being elected. Jackson's one-year 
term as the IAOS President will begin in 
April 1996. 

The proposed changes to the IAOS By
laws which Steve Shackley and others 
worked on during the past year were read. 
It was announced that the complete By
laws, with changes noted, will be printed 
in the Fall 1995 IAOS Bulletin along with 
a ballot for member to vote their approval 
or rejection the proposed changes (see 
insert with this bulletin). All ballots must 
be received by the Secretary-Treasurer on 
or before December 1, 1995 in order to be 
counted. The ballot will also include a 
place to nominate candidates for the next 
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election of IAOS officers to take place 
early in 1996. The positions are the 
Secretary-Treasurer for a two-year term 
beginning in April 1996 and President
elect who later becomes IAOS President 
for one year beginning in April 1997. 

Glascock expressed his goal that three 
newsletters be published during the next 
year. Tentative plans are October 1995, 
January 19%, and April 1996. The 
newsletter editor (Blossom Hamusek) needs 
help from the membership in terms of both 
timely and quality contributions submitted 
on diskette (using WordPerfect or 
Microsoft Word) several weeks ahead of 
the printing date if we are to meet this goal 
(The next deadline for newsletter 
submission is December 15, 1995). 

Glascock mentioned the ongoing effort to 
create a descriptive data base (names, 
locations, archaeological significance, 
pertinent literature, etc.) on obsidian 
sources world wide. The eventual goal is 
to make the data base available to all IAOS 
members via diskette and/or Internet. 
Glascock is compiling information on 
sources in the western hemisphere; Roger 
Bird is compiling information on sources 
in the South Pacific and eastern Asia. 
Thus far, Glascock has received extensive 
information concerning approximately 200 
sources from both Fred Nelson and Craig 
Skinner. Help is needed in other regions. 
George Rapp (a visitor who expressed an 
interest in joining the IAOS) offered to 
compile information on sources in Turkey 
neighboring areas in the Near East. 
Robert Tykot offered to compile 
information on sources in both the 
Mediterranean and Europe. Potential 
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contributors are encouraged to provide 
their information to one of the above 
named individuals. 

The IAOS meeting concluded with a brief 
description of the Hitachi Model U-6000 
Microscopic Fourier-Transform 
Spectrophotometer by Christopher 
Stevenson who explained the potential of 
this instrument for non-destructive 
measurement of hydrated layers on the 
surface of obsidian. The Hitachi 
instrument includes an interference detector 
instead of a conventional grating module 
enabling rapid measurement of hydration 
rims with a reproducibility of 0.02 
microns. An article published in Hitachi 
Scientific Instrument News, volume 35, 
1992, No. 3 explains the application in 
greater detail. 

The next IAOS meeting will take place 
during the SAA meeting in New Orleans 
from April 10-14, 1996. 

GREETINGS FROM THE PRESIDENT 

The President's gavel has been transferred 
from Kim Tremaine to me (Michael 
Glascock), and I humbly follow in the 
foot-steps of my able predecessors (i.e., 
Chris Stevenson, Craig Skinner, Tom 
Origer, Steve Shackley, and Kim 
Tremaine). Each did an outstanding job in 
establishing the IAOS and helping it to 
grow into a truly international 
organization. On the other hand, our 
current membership of slightly more than 
100 is still predominantly US-based, and it 
is one of my goals to encourage more of 
our international colleagues to join the 
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IAOS. I regularly correspond/collaborate 
with a number of people in other countries 
(many of whom are not yet IAOS 
members) and l'm sure that many others 
of you are doing the same. I want to 
encourage you to mention the IAOS to 
your foreign colleagues, and I am hopeful 
that such recruitment efforts will bear 
fruit. If any members or non-members 
have something that they think the IAOS 
could do for them that we are not doing 
already, please feel free to write to me or 
one of the other officers. We will enjoy 
hearing from you. 

In this IAOS Bulletin you will find a 
listing of the lAOS By-laws with proposed 
changes. Steve Shackley and others 
worked on this for a couple of years, and 
it is now time to vote your approval or 
rejection regarding these changes. A ballot 
has been enclosed which must be returned 
to Viviana Bellifemine before December 1, 
1995. You are also invited to mention 
names of possible candidates for the Spring 
1996 Election on the same ballot. 

A final topic which I want to remind 
members concerns my efforts to create a 
descriptive database for obsidian sources 
world-wide. The world-wide sources 
database will offer members the ability to 
search listings of source names, source 
locations, names of persons who have 
access to source samples, archaeological 
significance of individual sources, and 
literature pertinent to each source. Once 
completed, the database will be made 
available via diskette or Internet. 

Thus far, I have accumulated information 
for -200 sources in the western hemisphere 
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which one of my students is busily 
entering into the database. There are 
many sources for which we still lack 
information and I would appreciate any 
assistance that members are able to offer to 
make this effort successful. You can 
expect to read more about this effort in the 
next IAOS Bulletin. 

IAOS WORLD WIDE WEB SITE 
UPDATE: Obsidian Studies on the 

Information Highway 

by Craig E. Skinner 

Biosystems Analysis, Inc. , Obsidian Studies 
laboratory Internet: skinncr@peak.org 
http: I lwww.peak. orgr skinncrlces4_0. html 

As promised in the last issue of the IAOS 
Bulletin, the IAOS World Wide Web site 
is now up and running, albeit in very 
rugged (sneak preview) form. The site 
went online in September at the URL 
(uniform resource locator) 
:http://www.peak.org/iaos/ 
obsidian. html. 

At this point, I'm leaking the site's 
existence only to IAOS Bulletin readers and 
Web surfers who happen to stumble onto 
the link from my home page. Once things 
are more complete at the site, I will 
announce its existence to the greater 
archaeological community and will add 
links from major archaeological Web sites 
such as the University of Missouri's 
ArchNet 
(http:! /spirit. lib. uconn.edu/ Arch Net/ 
Museums/ Archeom. html). 
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The IAOS Web site currently lives at 
peak.org in the basement of the Computer 
Science department on the campus of 
Oregon State University (Corvallis, 
Oregon). Peak has generously donated 
7MB of space on their Unix Web server 
for the IAOS to do with what we will. 

The general structure of the site looks like 
this: 

1. Home Page: 
The main starting point for 
the start. 

2. About the IAOS: 
A brief history and 
description, membership 
information, how to join, 
who's who, and so on. 

3. News, Projects, and Announcements: 
Annual Meeting 
infonnation, availability of 
the IAOS Obsidian 
Bibliography disk and book, 
hot new research projects, 
upcoming events, and so on. 

4. IAOS Bulletin: 
Back issues of the IAOS 
Bulletin converted to Web 
readable (HTML) fonnat. 

5. Obsidian-Related Resources: 
This is the core section and 
the one that will take the 
longest to complete, even in 
rudimentary fonn. Included 
here are (or will be) 
obsidian studies laboratory 
summaries, bibliographic 
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references, full-text articles, 
obsidian source lists and 
descriptions, obsidian studies 
databases, images, 
information files, and 
assorted other reference 
materials. 

6. Internet Resources: 
Links to any obsidian-related 
information that I've 
managed to locate elsewhere 
on the Internet. Also 
included here are pointers to 
Internet sites with an 
emphasis in the 
archaeological sciences and 
a number of other categories 
that may be of interest to 
archaeologists. 

The resources organized and referenced at 
the IAOS Web site are actually distributed 
on several different computers at several 
different physical locations. Because of 
the interconnectedness and wide reach of 
the Internet and the architecture of the 
World Wide Web, different Web pages 
and resources can be placed at any location 
on the Net. 

Thanks to this distributed resource 
capability, the IAOS Bulletin will live at 
Jeff Hamilton's Web site at 
http://www.ohas.com. Jeff has begun the 
somewhat thankless job of converting the 
past printed bulletins to their electronic 
HTML (hypertext markup language) 
counterparts. Other resources, including 
the !AOS Obsidian Bibliography, links to 
other obsidian-related Web locations, 
descriptions of obsidian sources in Oregon 
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and California, and a hypertext guide 
outlining the megascopic characteristics of 
obsidian can be found at the BioSystems' 
Obsidian Studies Laboratory Web site 
(http://www.peak.orgrskinncr/ 
ces4_0.html). Online versions of obsidian
related journal articles from the journal 
Current Research in the Pleistocene are 
also beginning to make their appearance at 
the Center for the Study of the First 
Americans new Web site (also now on the 
Web in sneak preview form at 
http://www.peak.org/csfa/csfa.html). 

For those of you in the rapidly growing 
group of well-connected archaeologists and 
other researchers with full World Wide 
Web access, I invite you to take a look 
around the new site from time to time. If 
you have any comments, suggestions, 
ideas, contributions, or notice any 
problems, be sure to let me know. For 
those of you who are not yet plugged into 
the Web, I recommend that you give it 
some serious thought. With the coming of 
the World Wide Web, the Internet has 
finally gotten almost easy to use. This is a 
valuable information resource whose time 
has clearly come. 

TECH NOTES 

This section of the Newsletter is devoted to 
sharing new techniques, innovative ideas, 
source of equipment and supplies, and 
discussing new technologies. Obsidian 
analysts are invited to submit information 
related to these topics. 
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OBSIDIAN SOURCING 
AND HYDRATION STUDIES 

AT MURR 

by lCJlica A. Ambros and Mic.bacl D. Glucocl: (Mlacuri Ufti..,riil)I ~ 
Reactor). Craia I!. SkiMU (BioSy,r.cma, Inc.), and Cbrilll;,pbcr M. St,:,,cn,on 
(An:bacolo&ical Scrw:ct Coo11.1ltan11) 

Many factors, including temperature, 
humidity, water content, and elemental 
composition are responsible for affecting 
the rate at which obsidian hydrates. The 
Archaeometry Laboratory at the Missouri 
University Research Reactor, working in 
conjunction with Chris Stevenson and 
Craig Skinner, is intent on studying and 
measuring these factors in order to create a 
database from which possible correlations 
between the different factors can be 
investigated. 

At MURR, we perform instrumental 
neutron activation analysis (INAA) on 
obsidian source material in order to get an 
idea of elemental composition. The 
sample undergoes two irradiations, one 
short (five seconds) and one long (70 
hours). The short irradiation is followed 
by one count and the long irradiation is 
followed by two counts. The sample size 
is usually 100-300 milligrams, however, 
samples as small as five milligrams are 
possible in many instances. Using routine 
INAA, we can determine the concentration 
for each of about 27 elements. Each 
source has a distinctive distribution of the 
elements and this distribution may be 
found to correlate with other factors. For 
example, many sources low in iron are 
also found to have a high intrinsic water 
content. 
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In our research program, we intend to 
build upon the initial work of Ambrose 
and Stevenson who identified the 
relationship between obsidian density and 
water content. Once the intrinsic water 
content is known, the hydration rate 
constants may be accurately estimated for 
the artifact in question. The intrinsic 
water content of obsidian is detennined 
from an infrared scan of a 1 mm thick 
section. An FTIR spectrometer is used to 
scan the waterbands located at 4500 cm·1 

and 5200 cm·1 (Fig. 1). A density 
detennination and induced hydration rate 
experiment will also be perfonned to 
examine the relationships between each of 
the variables. 
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Recently completed research has found 
strong relationships between density and 
water content (Fig. 2), and hydration rate 
and water content. Based upon a simple 
density measurement the water content, 
and thus the hydration rate , may be 
estimated. In this analysis, we intend to 
examine additional •water rich• samples 
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in order to strengthen this part of the 
caJibration curve. 
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The data will be further examined for the 
effects, if any, of elemental composition 
on these correlations. The calibrations as 
they currently stand produce high quaJity 
hydration rates that can be used for 
chronometric purposes. These new efforts 
will increase our ability to produce reliable 
chronological dates based upon the 
properties of each artifact under study. 

Related research goals include the thorough 
characterization of Oregon obsidian sources 
using INAA. We are working to compile 
an extensive database of 27 elements for 
each source. At this time, we have 
analyzed four sources: Glass Buttes, 
Chickahominy Reservoir, Horse Mountain, 
and Cougar Mountain. The results are 
interesting because we have detennined 
that Glass Buttes is composed of at least 
two, and possibly four, distinct chemical 
signatures (Fig. 3). 
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We also plan to compare existing x-ray 
fluorescence (XRF) data, generated by 
Craig Skinner, with the INAA data from 
MURR. This comparison should show us 
which sources are adequately characterized 
by XRF and which may require INAA to 
completely determine their intra-source 
differences. When the full database is 
complete, different combinations of 
elements will be investigated to determine 
possible abbreviated-INAA methods. By 
being able to measure only a few elements, 
artifact sourcing can be done more rapidly 
and at lower expense. 
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We are also interested in sourcing obsidian 
from other states in the northwest as they 
pertain to our research goals. At this time, 
we are seeking samples from Oregon, 
Utah, Nevada, Idaho, and Wyoming. If 
you or someone you know may be 
interested in my dissertation project, please 
don't hesitate to contact me (Jessica) or 
forward my name. We are always 
interested in obtaining more source 
material and any contributions would be 
greatly appreciated. If samples are sent, 
the sender will always be appraised of the 
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results. 

As a final note, we would like to 
emphasize that the work we are doing is 
applicable to many areas of science. The 
information that we are gathering may also 
be helpful to geochemists and geologists. 
The applications of elemental composition 
through INAA are perhaps not endless, but 
they can be used to explore magmatic and 
other tectonic processes as well as artifact 
distribution. 

ABSTRACTS AND ANNOTATIONS 
ON REPORTS AND PUBLICATIONS 

Ambrose, W.R. 

1994 Obsidian Hydration Dating of a 
Pleistocene Age Site From the Manus 
Islands, Papua New Guinea. Quaternary 
Geochronology 13: 137-142. 

Abstract 

Obsidian hydration dating relies on the 
precise measurement of the depth of 
hydration developed over time in the 
surface of obsidians, but the loss of surface 
by natural dissolution at some 
archaeological sites can result in erroneous 
age determinations. By focusing the 
hydration measurement on internal crack 
surfaces protected from external surface 
erosion, acceptable results have been 
achieved from a Pleistocene age site in 
Papua New Guinea. Measurement of the 
hydration profile in thin sections of the 
sampled obsidian by computer imaging 
results in an improved reading error for 
the hydration depth. By using the system 
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on archaeological obsidians from the 
Pamwak site, the relative age results are 
more consistent with the radiocarbon age 
detenninations than conventional obsidian 
hydration dating. 

Barrett, Thomas 

1995 Differential Specialization and Gulf 
Coast Obsidian Production: The View 
From the Tuxtlas Mountain Region. Paper 
presented at the 60th Annual Meeting of 
the Society for American Archaeologists, 
May 3-7, Minneapolis, Minnesota. 

Abstract 

The continuing controversy over the 
identification of Mesoamerican centers as 
speciaJized stone tool production loci is 
examined from a "consumer" zone on the 
South Gulf Coast. Obsidian anifacts from 
the Tu.xtlas region, Veracruz, Mexico, are 
examined to shed light on the production 
intensity and scale of a production
distribution system assumed to be 
dominated by Teotihuacan during the 
Middle Classic period. Debitage analyses 
utilizing sourcing studies, technological 
attributes, and categories of use wear, are 
contrasted within the Tuxtlas region to 
assess the differential regional 
procurement, production, and distribution 
of imported obsidian. The implications of 
the Classic obsidian industry are discussed. 

Barut, Sibel 

1995 Raw Material Use in the Later Stone 
Age at Lukenya Hill, Kenya. Paper 
presented at the 60th Annual Meeting of 
the Society for American Archaeologists, 
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May 3-7, Minneapolis, Minnesota. 

Abstract 

This paper examines strategies for the 
procurement and use of quanz, chert, and 
obsidian lithic raw materials at the early 
LSA sites of GvJm 10, 16, 19, 22, 46, 
and 62 from Lukenya Hill , Kenya. 
Implications for hunter-gatherer land and 
site use during the period are examined. 

Bove, Frederick J. and Hector Neff 

1995 Obsidian Hydration Dating in Pacific 
Coastal Southern Mesoamerica. Paper 
presented at the 60th Annual Meeting of 
the Society for American Archaeologists, 
May 3-7, Minneapolis, Minnesota. 

Abstract 

The post-Fonnative chronology of the 
Guatemalan Pacific coast is being 
reassessed in light of over 1000 obsidian 
hydration dates from the Cotzumalguapa 
and Manantial archaeological zones. Dates 
are calculated on the basis of artifact 
source assignments determined by neutron 
activation anaJysis and soil temperature 
estimates based on measurements at four 
different elevations. The large number of 
dates thus generated permits time to be 
viewed as continuous rather than 
segmented. The traditional, segmented 
chronology for the region implies a post
Formative occupation history marked by 
incredible population explosions and 
collapses, whereas obsidian dates from 
Classic period contexts indicate more 
gradual expansions and contractions. 
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Fredrickson, David A. 

1995 Obsidian Studies and Social 
Boundaries in Sonoma County: 
Implications for the Development of 
Sociopolitical Complexity in Central 
California. Paper presented at the 29th 
Annual Meeting of the Society for 
California Archaeology, April 5-9, Eureka, 
California. 

Abstract 

Because patterns of obsidian use by source 
have proved to correlate with known 
ethnographic boundaries, such patterns 
have been employed to assist in delineating 
boundaries at time depths for which no 
ethnographic data are available. 
Preliminary data, some of which are 
discussed here, are congruent with 
theoretical models that link the emergence 
of finn territorial boundaries with the 
development of sociopolitical complexity. 

Freter, AnnCorinne 

1995 Reconstructing Complex Site 
Stratigraphy: The Harris Matrix and 
Obsidian Hydration Dating. Paper 
presented at the 60th Annual Meeting of 
the Society for American Archaeologists, 
May 3-7, Minneapolis, Minnesota. 

Abstract 

Reconstructing site chronology is a 
complex process which involves the 
analysis of multiple lines of data. 
Obsidian hydration dating, when employed 
as either a relative or chronometric 
technique, has great potential as a 
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chronological tool particularly when 
combined with other data sources. This 
paper employs the use of the Harris matrix 
to map complex stratigraphic deposits in 
combination with obsidian hydration, 
radiocarbon, and archaeomagnetic dates, 
from excavations at Copan, Honduras, to 
demonstrate how obsidian hydration can 
constructively contribute to the 
reconstruction of complex site chronology. 

Freund, Joanna 

1995 A Prehistoric Perspective of the 
Laguna de Santa Rosa, Sonoma County, 
California: A Study in Obsidian Hydration 
Analysis. Paper presented at the 29th 
Annual Meeting of the Society for 
California Archaeology, April 5-9, Eureka, 
California. 

Abstract 

The Laguna de Santa Rosa is a wetland 
area that is believed to have occupied a 
relatively stable location within the Cotati 
Valley for the past 7000 yea.rs or more. 
European migration and subsequent 
development rough draining and 
channelization have, however, created a 
markedly different environment than 
existed even a century ago. This paper 
uses historical and archaeological evidence 
to provide a prehistoric perspective of both 
the natural and cultural environment. 
Obsidian hydration analysis is used as a 
tool for establishing temporal context. 
Among issues discussed are settlement 
pattern and changes in the shoreline over 
time. 
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Gilreath, A., and B. Blommer, T. Ozbun, 
J. Fagan, D. Wilson 

1995 Distribution and Use of Medicine 
Lake Highlands Obsidian. Paper presented 
at 29th Annual Meeting of Society for 
California Archaeology, April 5-9, Eureka, 
California. 

Abstract 

Medicine Lake Highlands obsidian is 
common in prehistoric sites in northern 
California and southern Oregon. X-ray 
fluorescence and hydration data from a 
variety of sites are used to plot the 
geographical and temporal distribution of 
this obsidian. Technological analyses of a 
sample of lithic assemblages from within 
this region suggest changes in the 
distribution of this glass are the 
consequence of cultural developments 
reflected in the organization of technology. 

Godfrey-Smith, D.I., and J. Kronfeld, A. 
Stroll, J.M. D'Auria 

1993 Obsidian Provenancing and Magmatic 
Fractionation in Central Oregon. 
Geoarchaeology: An International Journal 
8(5):385-394. 

Abstract 

In many instances, geologically distinct 
obsidian flows located within even a 
relatively small geographic area can be 
uniquely identified by their chemical 
composition. This happens to be true for 
several obsidian sources from central 
Oregon. Internally each obsidian locality 
is chemically homogeneous, but the 
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obsidian rocks from different collection 
sites exhibit chemical differences. Based 
on the geochemical variations and on Kl Ar 
dating of the end members of the chemical 
differentiation trend, these differences are 
related to the fractionation of a single Late 
Miocene magma chamber, dated at 6.5 
Ma. By understanding the underlying 
causes of the chemical differen_ces, 
constraints are disclosed that will govern 
the possible chemical variations of other, 
as yet unidentified but related obsidian 
flows. These can be useful for identifying 
the possible natural sources of obsidian 
artifacts which do not match known 
obsidian sources, and for suggesting 
possible geographic areas where these as 
yet undiscovered obsidian flows may be 
found. 

Hughes, Richard E. 

1995 Issues of Reliability, Validity, and 
Scale in Obsidian Sourcing Research. 
Paper presented at the 60th Annual 
Meeting of the Society for American 
Archaeologists, May 3-7, Minneapolis, 
Minnesota. 

Abstract 

Obsidian provenance analysis depends 
explicitly on the reliability and replicability 
of measurement units, but early concerns 
for these issues were largely implicit. It 
has become clear, however, that 
measurement units appropriate for one 
scale of analysis (a local area) may fail to 
provide valid measures when the scale and 
scope of research is expanded to a larger 
spatial universe (a region). This paper 
explores some aspects of the relationship 
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between reliability and validity at varying 
spatial scales, and considers how geologic 
and geochemical factors impinge on 
conclusions archaeologists draw from 
sourcing studies. 

Norris, Susan M. 

1995 New Methods in Obsidian Hydration 
Dating: Results from Yautepec, Morelos, 
Mexico. Paper presented at the 60th 
Annual Meeting of the Society for 
American Archaeologists, May 3-7, 
Minneapolis, Minnesota. 

Abstract 

Obsidian hydration dating has produced 
ambiguous data. We addressed this 
problem by hydrating glass in its ambient 
environment (vs. Inducing hydration in the 
lab). We buried source obsidian, 
archaeological obsidian, and standardized 
glass at the site of Yautepec for one year. 
The project goals were to 1) examine the 
effect of micro-environmental variation on 
hydration rates; 2) develop a hydration rate 
for obsidian in Yautepec considering 
factors besides temperature data; and 3) 
provide dates for archaeological obsidian. 
We measured the rims with a more 
precise, new technique called Hydrogen 
Profiling, performed on a Nuclear 
Accelerator. Results indicate that micro
environment may be a significant factor in 
the rate of hydration. 

Stevenson, C.M., and E. Knaus, J.J. 
Mazer, J.K. Bates 

1993 Homogeneity of Water Content in 
Obsidian from the Coso Volcanic Field: 
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Implications for Obsidian Hydration Dating 

Abstract 

Users of the obsidian hydration dating 
method have routinely assumed that 
artifacts which originate from the same 
geological flow will be of the same 
chemical composition and thus hydrate at 
the same rate under equivalent conditions 
of temperature and relative humidity. 
Recent laboratory experiments into the 
hydration process has shown that the 
intrinsic H20 content of the glass is the 
dominant factor in establishing the rate of 
hydration. H20 content determinations on 
a large suite of samples from numerous 
prehistoric quarries within the Coso 
Volcanic field, California, indicated that 
H20 content values, and thus hydration 
rates, varied significantly on a within flow 
basis. It is recommended that H20 
determinations be made on individual 
artifacts prior to obsidian hydration dating. 

Reanier, Richard E. 

1995 Obsidian Hydration Dating: The 
Alaskan Experience. Paper presented at 
the 60th Annual Meeting of the Society for 
American Archaeologists, May 3-7, 
Minneapolis, Minnesota. 

Abstract 

After more than three decades of 
experimentation, obsidian hydration dating 
remains a promising, but by no means, 
routine dating method for arctic 
archaeologists. The 1970s saw limited 
success in constructing radiocarbon
calibrated hydration rates. In the 1980s, 
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thennal cells were first used to measure 
EHT, and activation energies derived from 
induced hydration were used to develop 
hydration rates, but erratic results pointed 
to hydration rind measurement error and 
the influence of forest fire as causes. 
Recent research suggests that within-source 
activation energy variability, and the limits 
on rind measurement precision imposed by 
optical microscopy may limit the 
usefulness of hydration dates in arctic 
environments. 

Rhode, David 

1995 Thermal Variation and Obsidian 
Hydration Rates. Paper presented at the 
60th Annual Meeting of the Society for 
American Archaeologists, May 3-7, 
Minneapolis, Minnesota. 

Abstract 

Since the rate of obsidian hydration 
depends on temperature, and since the 
thermal environment experienced by 
artifacts varies considerably even over 
small spatial scales, it should be expected 
that hydration measurements from an 
artifact collection will also show significant 
variability. Differences in thermal regimes 
within a small area may easily result in 
differences in short term hydration rates on 
the order of 100 % . Whether these rate 
differences hold over longer periods 
depends on the stability of the small scale 
thermal regime. Simulation modeling and 
empirical measurements are used to assess 
long-term hydration rate variability at 
Yucca Mountain, southern Nevada. 
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Ridings, Rosanna 

1995 Modeling Subsurface Temperature 
and its Effect on Obsidian Hydration at Pot 
Creek Pueblo. Paper presented at the (>()th 

Annual Meeting of the Society for 
American Archaeologists, May 3-7, 
Minneapolis, Minnesota. 

Abstract 

A field study from Pot Creek Pueblo in 
northern New Mexico indicates that 
obsidian hydration dates may contain 
significant errors when hydration rate 
constants are extrapolated to depth-specific 
effective hydration temperatures (EHTs). 
This problem is most likely to occur when 
the amplitude of the annual surface 
temperature wave exceeds 2-3 °C. Based 
on the large number of tree-ring dates for 
Pot Creek Pueblo, artifact burial histories 
have been modeled to account for a 3°C 
change in EHT with depth. Only 57% of 
the hydration age estimates are within the 
expected range, suggesting that sources of 
error in obsidian hydration dating are still 
poorly constrained. 

Rondeau, Michael F. 

1995 Technology as Context for Obsidian 
Hydration Studies. Paper presented at the 
60th Annual Meeting of the Society for 
American Archaeologists, May 3-7, 
Minneapolis, Minnesota. 

Abstract 

Anomalous hydration band width readings 
have plagued interpretative endeavors and 
called into question the general utility of 
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obsidian hydration as a method of 
establishing relative chronologies. Recent 
techno-hydration studies indicate that 
certain kinds of anomalies can be 
explained. New interpretive benefits from 
combining technological and hydration 
analyses are recognized. It is argued that 
some unexplained results follow from a 
failure to establish context and, therefore, 
appropriate controls for sample selection. 

Salgado, Sylvia and Wilson Valerio 

1995 Lithic Industries of the Region of 
Granada, Pacific Nicaragua (A.D. 300-
1550). Paper presented at the 60th Annual 
Meeting of the Society for American 
Archaeologists, May 3-7, Minneapolis, 
Minnesota. 

Abstract 

This paper discusses the results of the 
analysis of ground and chipped-stone 
artifacts recovered in stratigraphic 
excavations of the Ayala site, Pacific 
Nicaragua. Most of the artifacts were 
made of local cherts and basalts, while 
obsidian artifacts were made of imported 
materials from sources located in 
Honduras, Guatemala, and Central 
Mexico. The analyzed assemblages 
suggest that some specialized activities 
were being carried out at the site, owing to 
the prevalence of certain classes of 
artifacts. Comparisons are established with 
contemporaneous lithic industries of other 
regions of Lower Central America, 
especially of Costa Rica and Panama. 
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Stevenson, Chris, Peter J. Sheppard, 
Douglas G. Sutton, and W. Ambrose 

1995 Advances in the Hydration Dating of 
New Zealand Obsidian. Paper presented at 
the 60th Annual Meeting of the Society for 
American Archaeologists, May 3-7, 
Minneapolis, Minnesota. 

Abstract 

Newly developed methods and calibrations 
for determining the age of flaked obsidian 
surfaces have been described and applied 
to New Zealand archaeological obsidians. 
Hydration bands were measured under high 
magnification (I OOOx) using a MOCHA 
computer imaging system to an accuracy of 
.2 microns. Hydration rates were then 
calculated on the basis of obsidian water 
content as estimated from artifact density 
while effective hydration temperatures 
were established from published 
temperatures derived from thermal cells. 
Hydration dates have been compared with 
radiocarbon dates from five archaeological 
sites in the North Island of New Zealand. 
The obsidian age determinations correlated 
well with the radiocarbon dates from the 
same context except for those recovered 
from sand dune sites. These results 
validate the ability of obsidian hydration 
dating procedures to provide accurate 
calendar year age estimates. 

Tykot, Robert H. and Karen Hartshorn 

1995 The Source of Corse Obsidian: 
Neolithic Exchange in the Western 
Mediterranean. Paper presented at the 
60th Annual Meeting of the Society for 
American Archaeologists, May 3-7 , 

r 
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Minneapolis, Minnesota. 

Abstract 

The provenance of several hundred 
obsidian artifacts from neolithic sites in 
Corsica has been determined by 
wavelength-dispersive spectrometry using 
the electron microprobe. The analysis of 
200 samples from nine stratigraphic levels 
at Basi (Serra-di-Ferro) represents the 
largest study ever of obsidian exploitation 
at any one site in the western 
Mediterranean, and is singularly important 
for assessing chronological variation in 
obsidian exploitation. Our results 
contradict interpretations based on earlier 
studies of small numbers of Corsican 
samples, and indicate that obsidian from 
five Sardinian sources are represented. 
Changing procurement mechanisms may 
account for differences between the Early 
and Late Neolithic periods. 

Woodward, Michelle R. 

1995 Provenience Studies of Surface 
Obsidian Anifacts from the Northern 
Ridge of Lake Atitlan, Guatemala. Paper 
presented at the 60th Annual Meeting of 
the Society for American Archaeologists, 
May 3-7, Minneapolis, Minnesota. 

Abstract 

Neutron Activation Analysis (NAA) has 
determined the chemical characteristics for 
one hundred obsidian artifacts collected 
from surface surveys along the northern 
shore of Lake Atitlan, Guatemala. Sixty
six samples collected and tested from three 
obsidian sources (El Chayal, Rio Pixcaya, 
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and lxtepeque) provide a comparative 
database for the anifacts. Results indicate 
the Rio Pixcaya as the source for the 
majority of the obsidian anifacts. The 
dominance of Rio Pixcaya obsidian 
discounts the possibility of a local source 
while supponing a complex trade network 
similar to those of the Maya lowlands. 

MEETINGS AND EVENTS 

November 6-9. Geological Society of 
America, Annual Meeting. New Orleans, 
Lousiana. Vanessa George, Geological 
Society of America, 3300 Penrose Place, 
Boulder, BO 80301, USA; tel : 303-447-
2020; fax: 303-447-1133. 

November 15-19. American 
Anthropological Association, Annual 
Meeting. Washington DC., USA. 
American Anthropological Association 
4350 North Fairfax Drive, Suite 240, 
Arlington, VA 22203, USA; tel: 703-528-
1902. 

1996 

May 20-24. International Symposium on 
Archaeometry. Urbana-Champaign, 
Illinois. Sarah Wisseman, ATAM 
Program, University of Illinois, 116 
Observatory, 901 S. Mathews, Urbana, IL, 
61801, USA; tel:217-333-6629; fax: 217-
244-0466; email: wisarc@ux 1. sco. uicu.edu 
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CALL FOR ARTICLES AND 
INFORMATION 

Submissions for articles, short reports, 
abstracts, or announcements for inclusion 
in the next newsletter should be received 
by December 15, 1995. We accept 
electronic media on IBM compatible 3.5" 
or 5.25" diskettes, in a variety of word 
processing formats including Wordperfect 
(5.1), Wordstar, and Microsoft Word, or 
ASCII text formats. A hard copy should 
accompany diskettes. Send to Blossom 
Hamusek, 2874 Camulos Way, Redding, 
California, 96002; (916) 221-7852. 

Short Reports & Reviews: If you are 
interested in briefly reporting on research 
findings (e.g. one column in length), 
contact Mike Rondeau at Caltrans, 
Environmental Project, 650 Howe A venue, 
Suite 400, Sacramento, California 95825; 
(916) 263-3375; FAX (916)263-3384. 

INTERNATIONAL SYMPOSIUM 
ON ARCHAEOMETRY: 

CALL FOR PAPERS 

The 30th International Symposium on 
Archaeometry will be held on the campus 
of the University of Illinois at Urbana
Champaign, Illinois, USA, May 20-24, 
1996. Symposium organizers are soliciting 
abstracts of papers to be received by 
November 15, 1995. 

Single sessions of oral presentations will be 
held each day from May 20 through May 
24. Poster presentations are an important 
part of the Symposium and will be 
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allocated special time slots. The following 
scientific sessions will be included: 

1. Biomaterials (bones, residues, etc.); 
2. Dating (organic and inorganic 
materials); 
3. Field archaeology (prospection and 
geoarchaeology); 
4. Technology/provenance of: a)metals, 
b )ceramics/ glass, c) stone/pigments/plaster. 

The Symposium schedule will include a 
full-day theme session, "Biological 
Remains and Organic Residues", featuring 
invited contributions as well as submitted 
papers. 

A Preliminary Program with details on 
registration, the scientific program, social 
events, hotels, travel and sightseeing 
options will be mailed in February 1996. 
Events being planned include: a reception 
and exhibit at the Krannert Art Museum, a 
reception and computer fair at the 
Beckman Institute for Advanced Science 
and Technology, a Symposium banquet 
and musical entertainment in the Illni 
Union Ballroom, a pre-conference tour of 
Chicago museums and conservation 
laboratories, and a post-conference tour of 
Cahokia, a center of prehistoric 
Mississippian culture. 

The organizers hope to provide limited 
financial aid to qualifying applicants in the 
following categories: 1. Archaeometry 
students from U.S. and abroad; 2. Non-
u .S. researchers who can prove financial 
hardship and who plan to submit 
significant research papers. Those 
interested in financial aid should request 
application forms from the registration 

r 
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address below by December 1, 1995. 

If you would like to be added to the 
mailing list for Archaeometry 96 
information, send you full name, address, 
fax and telephone numbers, and E-mail 
information to the registration address: C. 
Johnson, Conferences & Institutes, 302 E. 
John Street, Suite 202, Champaign, 
Illinois, 61820, USA; e-mail: 
johnsonc@uxl.cso.uicu.edu 

IAOS OFFICERS, 1995-1996 

President: Michael Glascock 
President-Elect: Tom Jackson 
Secretary-Treasurer: Viviana Ines 
Bel!if emi ne 
Newsletter Editor: Blossom Hamusek 
Advisory Board: Clement Meighan, Roger 
Green, Irving Freidman 

Fall 1995 

NEW MEMBERS LIST: 

E. S. Elster. UCLA. California 

Stephen A. Moen. Portland. Oregon 

George Rapp Jr .. Univ. of Minnesota. MN 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · Cut·Out • • • • • • • • • • • • • • · • • • • • • • • • • • • • • • • • • • - • • • • • • • 

Yes, rd like to renew rrI'/ membership. A check or money order for the annual membership fee is CDclosed (see below). 

Yes, I'd like to become a member of the IAOS now. A chedt or money order for the annual membership fee is e.nclosed 
(see below). Please rush 'IIrJ first issue ofthc IAos BuilETIN and a copy of the on·disk IBM PC-compatible IAOS 
Obsidian Bibliography. Please chedt disk format needed: _ 514 360K _ 311.z 740K 

Still cot col?Yinced, but want to know more? 
Please send me a complimentary issue of the latest IAOS BullETIN. 
Please send me a copy of the on-disk IAOS Obsidian Bibliography and a complimentary copy of the IA.OS Buu..ETIN. 
My check or money order for .$10.00 (refundable if I join the IAOS this calendar year) is enclosed. 

Name ______________________________ ____ _ 

n•------------------- ---------------~ Street Address ________ ________________ _______ ~ 

a~----------------------------------~ Countzy _________________________________ _ 
Affiliation ________________________________ ~ 
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Department of Anthropology + Sao Jose State University + Sao Jose, California 95192·0113 
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NEWS AND INFORMATION 

AUSTRALASIAN ARCHAEOMETRY: 
RBTROSPECfIVES FOR THE NEW 
MILLENNIUM: CALL FOR PAPERS 

The Sixth Australasian 
Archaeometry Conference will 
be held at the Australian 
Museum, Sydney from 10-13 
February 1997. As this will 
be the last official meeting 
on Australasian archaeometry 
this millennium, the 
Conference will present an 
overview of the current status 
of archaeometry, major 
achievements, recent advances, 
and applications. For this 
purpose, archaeometry is 
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defined in the broadest 
context and contributions are 
sought from as wide a field as 
possible. We expect that as 
at previous conferences, there 
will be a major session · 
devoted to obsidian studies 
including dating, charac
terization, use-wear and 
residues . 

At this early stage of 
planning, the organizing 
corrnnittee invites contri 
butions in the form of major 
reviews of techniques and 
applications as well as 
suggestions for paper and 
poster session on significant 
thematic issues that place 
importance on inter
disciplinary studies . 

Suggested themes to date 
include : 

1. Human colonization of 
Australasia and Oceania. 

2. Extinction : its causes and 
timing . 

3. Natural resources , 
production, trade and exchange 
in a worldwide perspective. 

Academic sessions will be held 
at The Australian Museum and 
there will be a one day visit 
to the AMS and other 
facilities at ANSTO including 
a BBQ and business meeting to 
consider the organization of 
the archaeometry community in 
Australasia, national 

11 



facilties, etc. As with 
previous conferences 
distinguished overseas 
visitors will present public 
lectures in association with 
the conference. 

To receive the Second circular 
and registration materials, 
please send your name and 
address to: 

Secretariat 
Sixth Australasian 
Archaeometry Conference 
AINSE 
PMB 1 
Menai NSW 2234 
Australia 

Send ideas for sessions, 
review papers, or paper 
abstracts to the Academic 
program chairmen: 
Dr. Claudio Tuniz, AINSE (as 
above); Tel (61-2-7173493); 
Fax (61-2-7179256); 
e-mail : 
tuniz@atom.ansto.gov.au 

or 

Dr. Richard Fullagar, Division 
of Anthropology, The 
Australian Museum, 6 College 
Street, Sydney South NSW 2000, 
Australia. Tel (61-2-
3206147); Fax (61-2-3206058); 
e-mail: 
richardf@amsg . austmus . oz.au 

IAOS NEWS AND INFORMATION 

The proposed changes to the 
IAOS By-laws which Steve 
Shackley and others worked on 
during the past year were 
approved in December 1995. The 
amendments to the By-laws 
received more than the two
thirds votes of votes casts 
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which were required of the 
mail ballot. For copies of 
the amended By-laws please 
cont act the Secretary
Treasurer. 

In other news, candidates for 
IAOS officers were selected by 
the membership for the offices 
of President Elect/Vice
President and Secretary
Treasurer . The nominations 
for President Elect are Robert 
Tycot, Harvard University and 
Dr. Jonathon Ericson of 
University of California, 
Irvine. For the position of 
Secretary-Treasurer, Jeff 
Hamilton of Redwood Valley, 
California, was nominated . 
Position statements for all 
three candidates will be sent 
by separate mail along with a 
voting ballot . 

The next IAOS meeting will 
take place during the SAA 
meeting in New Orleans from 
April 10-14, 1996. Results of 
the elections will be 
announced at this time. 

RECENT RESEARCH ON OBSIDIAN 
SOURCES IN THE SOUTHERN SIERRA 
MADRE OCCIDENTAL, MEXICO 

by J. Andrew Darling 

lruHWll o! Ant.hropology. Univenity o! Michigan. Ann Art>or. 
H1ch1gan 

In spite of recent advances in 
obsidian studies in the 
American Southwest and even 
more work on the sources of 
the Central Highlands and the 
Neovolcanic Chain of Mexico, 
almost nothing is known of the 
obsidian resources found in 
the intervening zone in the 
Sierra Madre Occidental . This 
immense Tertiary volcanic 



IAOS BULLETIN No. 15 

field or physiographic 
province extends more than 
1200 km from north to south 
encompassing a wide variety of 
potential deposits of volcanic 
glass yet to be identified and 
explored. In our recent 
investigations of obsidian 
extraction and distribution in 
the southern Sierra Madre 
Occidental and the western 
Neovolcanic chain, conducted 
as part of an archaeological, 
settlement pattern survey in 
the Tlaltenango Valley, 
Zacatecas, we have identified 
and chemically characterized 
at least five new obsidian 
sources as well as 10 to 15 
unknown compositional groups 
based on artifact data 
representing still unlocated 
obsidian deposits. 

Compositional analysis to date 
has included 130 samples from 
five volcanic glass sources 
and 93 obsidian artifacts from 
sites throughout the north
central Mesoamerican frontier 
in the sta t es of Durango, 
Zacatecas, and Jalisco . Known 
sources include Huitzila, La 
Lobera, and Nochistlan, 
located at the southern 
extreme of the Sierra Madre 
Occidental in Zacatecas and 
Jalisco, Llano Grande in the 
state of Durango to the north, 
and Ixtepete, which is a 
gravel source associated with 
the neovolcanic Sierra La 
Primavera found to the west of 
Guadalajara. An additional 61 
artifacts from southern 
Zacatecas are currently being 
analyzed and will complete the 
present study later this year. 
Compositional analysis using 
neutron activation is being 
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conducted at the laboratories 
of the Missouri University 
Research Reactor Center (MURR} 
under the direction of Michael 
Glascock and all results are 
integrated into the Missouri 
obsidian database. A 
comparative set of 100 
geologic samples from 
Huitzila, La Lobera, and Llano 
Grande were also studied at 
the University of Michigan, 
Ford Nuclear Reactor/Phoenix 
Memorial Laboratory for the 
purpose of interlaboratory 
comparison. 

Preliminary results of 
compositional analysis 
indicate a separation of 
Sierra Madre-related obsidian 
sources from those sources 
located in the Mexican 
neovolcanic province . 
Huitzila and La Lobera , 
located just north of the Rio 
Santiago, show greater 
similarities to neovolcanic 
sources including Ixtepete , as 
well as the La Joya and La 
Mora-Teuchitlan sources of 
Jalisco which have been 
described by Phil Weigand and 
Michael Glascock . Nochistlan 
and Llano Grande clearly 
associate with the Sierra 
Madre Occidental (Figure 1). 
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Compar~tive studies of 
archaeological artifacts have 
identified many source matches 
based on composition as well 
as an abundance of 
unidentified compositional 
groups. As shown in Figure 2 , 
there is a clear north-south 
division indicated by the two 
ellipses representing the 
combined samples for known 
sources found in the Sierra 
Madre Occidental and 
Neovolcanic provinces examined 
during this study. 

2---------- ---

I . 
u 

The distribution of most of 
the unknown groups shown 
suggests an association with 
the Sierra Madre Occidental 
formation. This is 
attributable to our artifact 
sample which comes from sites 
within or near the Sierra 
Madre province reflecting 
local exploitation of 
currently unidentified 
northern sources . 
Nevertheless, at least two 
unidentified groups may 
represent neovolcanic sources 
located in the south. 
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These results provide evidence 
for prehispanic, local 
obsidian extraction and 
utilization as well as long
distance distribution or 
exchange particularly from 
high quality neovolcanic 
sources to populations in the 
north. The variety of 
obsidian sources utilized and 
the paucity of data currently 
available to identify the 
many, as yet unidentified , 
compositional groups 
underlines the current need 
for continued obsidian 
research in North and West 
Mexico. This is especially 
true for the Sierra Madre 
Occidental about which very 
little is known and for which 
few sources have been 
recorded . 

llote : niis artic:le i• a SUIIINlry ot a paper by J . A. Darllng 
and H. D. Glascock present ed l a 1t •Ulllller at t he I l l Coloqu10 
Pedro Boa:h Gia;><!r&, aponaored by t he univer•1dad Aut 6noa-.a 
de H6x 1co . 
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TRACE ELEMENT CHARACTERISTICS 
OF CENTRAL ANATOLIAN OBSIDIAN 
FLOWS AND THEIR RBLEVENCE TO 

PRE-HISTORY 

by Joseph Yellin 

Inati tute oC Arcllaeology and Departfflltnt oC P1Jy1ica , Th• 
Hebrew Un1ve r11ty ot Jeruaalem. Ierael 

Th•• an: icle baa been repri nted v i th penniaaion oC author 
Crom r.he Iarae l Journal o C ChRlllis try, 35 :175-190. 

INTRODUCTION 

The occurrence of obsidian 
artifacts in prehistoric 
archaeological sites in 
Israel, and in the 
Mediteranean and the Near 
East , in general, is very 
important evidence bearing on 
the movements of people , and 
prehistoric trade patterns and 
exchange networks. The 
quantity of obsidian artifacts 
or flakes found in Israel is 
too small to suggest a brisk 
trade or major production 
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centers. Cores and flakes 
have been found suggesting 
that raw material may have 
been an object of trade and 
that there was some local 
industry. The total absence 
of obsidian sources in Israel 
makes obsidian artifact finds 
an especially important 
material for tracing the 
movements of people into this 
region. Netiv Hagdud is the 
earliest site in Israel (about 
8000 BCE) 1 from which obsidian 
has been available for 
analysis . For this material 
to be useful as a tracer of 
movements of people and trade 
or exchange it is necessary to 
relate the obsidian artifacts 
to their sources. For this, 
one must obtain the 
characteristics of obsidian 
specimens collected from all 
possible sources which could 
relate to the archaeological 
material. The best way to 
charcterize obsidian in terms 
of precision and accuracy is 
by its trace elements 
employing neutron activation 
analy sis. We point out, 
however, that there are other 
methods which are currently 
employ ed, e.g. , X-ray 
fluorescence, 2

•
3 plasma 

emission spectrometry , • fast 
neutron activation , 5 and 
fission-track dating (FT) . ' 
The nearest potential sources 
of obsidian artifacts 
recovered from sites within 
Israel that can be reached 
overland are in central 
Anatolia about 1000 km north 
of the southernmost site in 
Israel where obsidian 
artifacts have been found. 
These are the most logical 
sources to characterize first. 



.. 

IAOS BULLETIN No. 15 

Other sources are shown in 
Fig . 1 along with the central 
Anatolian sources.' 

Results of analysis of 188 
samples collected at a number 
of obsidian flows within 
central Anatolia (Fig. 2) are 
reported here. A considerable 
body of information has 
.already been obtained from 
archaeological obsidians from 
sites in Israel which relate 
to these sources . •· 12 

The obsidian specimens 
analyzed represent a random 
selection from a larger 
collection made by S . Payne 
with M. Charlesworth of the 
British School of Archaeology 
at Ankara and S. Ozkuzey and 
I. Uyfue of the Maden Tetkik 
ve Arama Enstitusu (Mineral 
Research and Exploration 
Institute of Turkey) , Ankara. 
The collection was made during 
a five-day field trip in the 
iller of Nigde and Nev9ehir i n 
November of 1973. The 
collection by no means 
represents a full sampling of 
obsidian in the area . The 
collection focused on 
localities where obsidian was 
known to occur and with the 
object of collecting as wide a 
range of samples as time 
permitted. There were some 
localities where obsidian was 
known to occur but which could 
not be sampled for lack of 
time. For example, Karakapu, 
recorded by Renfrew et al., 13 

was not sampled. It is also 
likely that obsidian will be 
found in other localities in 
the general sampling area . 
Samples were chipped from 
obsidian flow outcropa where 
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possible, and if no flow 
outcrop was found, samples 
were taken of pieces of 
obsidian included within tuff 
or ignirnbrites, or from 
surface scatters . In the 
latter case the samples are 
designated "loose" in the 
field notes. Generally, 4-6 
pieces of obsidian were 
collected in each locus; each 
piece from which samples were 
taken for analysis was given 
an identifying letter in 
addition to the field number. 
Transcribed field notes, 
together with maps and 
photographs, 14 have been 
deposited with the Maden 
Tetkik ve Arama Enstitusu, 
Ankara, and with the British 
Institute of Archaeology at 
Ankara. One copy of the field 
notes is with the author . 

Time did not permit a detailed 
examination of the geological 
occurrence of each sample. 
There has been substantial 
volcanic activity in central 
Anatolia at least since the 
Upper Miocene . 15 All the 
obsidian flows reported in 
this paper fall within the 
area mapped by Innocenti et 
al . 15 as "quaternary volcanics 
(lava domes, flows of cinder 
d 't f A. " l G"ll " DX epos1 so c1go_ , o __ u a~ , 
and Hasan Dag; central 
volcanoes of Erciyes Dag and 
Hasan Dag)" (Fig. 2). Some of 
these flows appear to be of 
relatively recent date: 
Innocenti et al . report a 
fission-track age 
determination of 15,000 to 
25,000 years, based on an 
obsidian sample from Acigol, 15 

and there are historical 
reports of volcanic activity 
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Dear Member, 

IAOS Business Address: 
Department or Anthropo1ogy 
San Jose State University 

San Jose, CA 95192-0113 
( 408) 629- 7 454 

February 2, 1996 

Enclosed you will find a pre-stamped (where possible) card with the nominees for the of
fices of President-Elect and Secretary-Treasurer for the International Association for Obsidian 
Studies. Please vote for only one person for each office. The cards must be received no later 
than the end of March, 1996. The results will be announced in at the Annual Meeting and in the 
next edition of the Newsletter. Your prompt attention to this matter is much appreciated. 

Also enclosed are brief summaries of the backgrounds of the nominees for the office of 
President .. Elect. The nominee for the office of Secretary-Treasurer is Jeffiey A Hamilton, of 
California This office now has a two year tenn. 

The result of the voting for the changes to the Association's bylaws is· that they were 
passed by the majority. 

This year's Annual meeting will be held in conjunction with the 61" Annual Meeting of the 
Society for American Archaeology Meetings, on Friday, April 12th, 1996, at 4:30 PM, at the · 
Marriot Hotel in New Orleans, Louisiana. Room assignment has not yet been finalized. We 
hope you are able to attend 

Also please remember that your 1996 membership fees are due by the end March 
If we can be of any further assistance in any matter, please do not hesitate to get in touch 

with me. 

Wannest regards 

v.~~~~ 
Viviana Ines Bellifemine 
Secretary-Treasurer, IAOS 



Robert H. Tykot, Ph.D. 

Dr. Robert H. 'Tykot received the MA and Ph.D. degrees in An
thropology from Harvard University. with concentrations in Old World 
Archaeology and Archaeological Science. His dissertation, ''Prehistoric 
Trade in the Western Mediterranean: The Sources and Distribution of 
Sardinian Obsidian." included a field survey and chemical characterization 
of the geological sources in Sardinia, and the analysis, source attribution. 
and interpretation of 2700 obsidian artifacts from Neolithic and Bronze 
Age sites in Italy, France. and North Africa. Dr. Tykot has managed the 
ArcaeometJy Laboratories at Harvard since 1990. and has worked exten
sively with stable isotope analysis of bone for dietary purposes, and of 
marble for source tracing, in addition to projects on metallurgy and ceram
ics. His most recent publications include: "Mediterranean Islands and 
Multiple Flows : The Sources and Exploitation of Sardinian Obsidian," in 
M.S. Shackley (ed.), Method and Theory in Archaeological Obsidian 
Studies, Advances in Archaeological and Museum Science Series (New 
York: Plenum. in press);"Stable Isotope Analysis of Bone Collagen and 
Apatite in the Reconstruction of Human Diet: A Case Study from Cuello, 
Belize" (R.H. Tykot, N.J. van der Merwe & N. Hammond), and 
"Archaeological Applications of ICP-Mass Spectrometry" (R.H. Tykot & 
S.M.M Young) both in M.V. Oma (ed.), Archaeological Chemistry V.· 
Organic Inorganic and Biochemical Ana{vsis (Washington, DC: American 
Chemical Society, Spring 19%); and "Radiocarbon Dating in Sardinia and 
Corsica," in R Skeates & R Whitehouse (eds.), Radiocarbon Dating and 
Italian Prehistory (London, 1994) 115-145. 

Jonathon E. Ericson, Ph.D. 

Jonathon E. Ericson, Ph.D. is currently Professor of Environ
mental Analysis and Design as well as Anthropology at the University of 
California. at Irvine, California. His background is in Exploration Geo
physics and Anthropology. Approximately half of his research has focused 
on obsidian to elucidate the chemical and physical mechanisms of obsidian 
hydration, to develop laboratory-induced hydration protocols, and to meas
ure hydration by linear accelerator nuclear reaction techniques. In addition, 
research has been conducted to characterize obsidian by trace element and 
multivariate statistical analysis with regards to prehistoric exchange, ~ . .:ct 
access, and quarrying activities as well as to explore for, and survey obsid
ian sources in the Western U.S. and Mexico. 

Current research continues on flow-specific trace element charac
terization of obsidian and the mechanisms of obsidian hydration. R~ch 
has been extended from obsidian to understand the hydration of tektites 
and crystalline quartz. 

"If elected president of IAOS, I will make every effort to identify a 
research agenda common to all researchers and survey the membership to 
identify a set of common (shared) research objectives. These will be for
warded to federal program offices, in Pacific Rim countries and Europe. 
Hopefully these efforts will stimulate new research support on obsidian and 
hydration dating." 
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in the area. More recent 
fission - track age 
determinations by Bigazzi et 
al . ' reveals two main age 
groups for central Anatolian 
obsidians : Acigol area 
obsidians and Gollu Dag area 
obsidians. Ercan et al. 16 

divide the former group into 
two stratigraphic subgroups: 
Bogazkoy obsidians which were 
formed before the caldera 
collapse and Taskesiktepe 
obsidians extruded after the 
caldera formation. The 
Bogazkoy obsidians have ages 
in the range of 150,000 to 
180,000 years, while the 
postcaldera obsidians have 
ages in the range 20,000 to 
80,000 years. Biggazi et al.' 
also point out that the age of 
obsidians on the east side of 
the Acigol caldera have an age 
of about 20,000 years. The 
Gollu Dag area obsidians have 
ages in the range l to 1.3 
million years. These 
observations by Bigazzi et 
al. ' are potentially of great 
importance in understanding 
some compositional variations 
detailed below. 

Earlier studies of this same 
problem concerning obsidian in 
the Near East have been 
carried out by Renfrew et 
al., 11

•
17 Wright and Gordus, 18 

and Wright . 19 Renfrew et al. 
employed optical spectrography 
as the analytical tool, 
whereas Wright and Gordus used 
neutron activation analysis. 
Both of these earlier studies 
were of much wider scope than 
the present one in terms of 
the coverage of sources, but 
the intensity of sampling 
within a source area was not 
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nearly so thorough. 

Analytical data reported in 
these earlier studies are poor 
by modern standards. For 
example, where we have overlap 
in the locations analyzed by 
us and by Wright and Gordus we 
find that the spread in the 
mean values of elemental 
abundances of obsidian groups 
is as much as an order of 
magnitude smaller than those 
reported .by Wright. When the 
observed compositional range 
from a source is more 
confined, it is much easier to 
distinguish one source from 
another and a match with an 
archaeological specimen is 
more meaningful. We find also 
that some elemental abundances 
measured by us are different 
from earlier work by as much 
as a factor of 2 . We measure 
a much larger array of 
elements than those reported 
in earlier works. It might be 
argued that this is 
unnecessary for determining 
obsidian provenience but, 
objectively, one cannot know 
which element to dispense with 
until all sources have been 
shown to be distinguishable on 
the basis of a more restricted 
list. Our samplings from each 
source are extensive and lay a 
firmer foundation for future 
obsidian provenience studies. 
For example, we find that 
distinctly different 
compositions can be found in a 
limited sampling area and if 
specimens of only one of these 
were taken as representative, 
errors in assigning 
provenience coul d result. 
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The system for neutron 
activation analysis used here 
is based on one previously 
described by Perlman and 
Asaro, 20 and by Yell in et al . 21 

The latter report compares 
results on paired samples 
analyzed in two different 
laboratories, and shows that 
the data are compatible within 
narrow limits. Since both 
laboratories use the same 
multielement standard for 
computing elemental abundance, 
the question of the 
reliability of the absolute 
values hinges upon how well 
the composition of the 
standard is known. This issue 
will not be discussed here 
other than to assert that the 
values in the present report 
for the respective elements 
cannot be seriously in error. 
Additional information about 
the standards employed and 
manner of analysis is given by 
Yell in. 22 Table 1 lists the 
isotopes on which the 
measurements are based, their 
half-lives, and garmna-rays 
measured. The analyses 
reported here were carried out 
over a long period of time and 
involved many neutron 
iradiations. There were no 
more than 20 samples in any 
given batch of obsidians. The 
study of Yell in et al. 21 

showed the system of analysis 
to be extremely stable and the 
measurements reproducible to 
within very narrow limits. 

RESULTS 

For economy of space, the 
analytical results are not 
presented for the individual 
.specimens which were analyzed, 

8 

Winter 1996 

but are grouped according to 
the headings for the data 
columns (Tables 2-6). It will 
be seen that in most of the 
sampling areas more than a 
single composition was 
encountered. For each element 
in one of these groups the 
number shown is the mean value 
(M) and the spread (S), the 
root-mean-square deviation 
among the samples. 

The spread, S, is a 
compounding of the dispersion 
introduced by the natural 
variations in the material and 
the dispersion from the error 
of measurement. In most cases 
the measuring errors are minor 
compared with the natural 
spreads; in others, the 
measuring error makes up the 
dominant factor. In all 
cases, it will be noted that 
the spreads are not very 
great. A discussion as to why 
the data from a single 
sampling area were divided 
into compositional groups 
appears in the description of 
the results. 

Not all of the elements which 
are routinely measured in some 
other materials, e.g., 
pottery, are shown in the 
tables. Elements which have 
been measured but are not 
shown have relatively large 
measuring errors which may 
mask real differences in 
composition. The missing 
elements are therefore of 
dubious values in defining the 
compositions. Errors of 
measurement vary greatly 
between elements, and in 
obsidians the levels of 
certain elements are such that 
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the percentage errors are 
quite large; therefore, the 
results do little to 
distinguish one obsidian flow 
from another. For example, 
the elements not shown for 
this reason in the case of the 
Gollu Dag source are K, Co, 
Ni, Ca, and Ti. 

In conjunction with Figs. 3-6, 
which show the sampling loci 
for the ara, there will be 
found designations such as 
14/11 around which a group of 
numbers cluster. The 
designation 14/11 refers to 
the day the samples were 
taken, in this case 14 
November, and the other 
numbers point out the exact 
places. 

A few words are in order about 
how the groups discussed below 
were arrived at. When the 
analyses , say from Gollu Dag, 
are laid out on paper it is 
evident by 11 eye-balling 11 that 
they form a tight group and 
this is confirmed by 
calculating the mean values 
and root-mean-square 
deviations. However, a few 
elements, e.g., Ba and Eu, 
have dispersions which are 
significantly larger than the 
dispersions exhibited by other 
elements. These larger 
dispersions cannot be 
accounted for by measuring 
errors. They either are real 
or indicate that we may have 
more than one group on our 
hands. In fact, inspection of 
the analyses shows that the 
dispersion in Ba and Eu (in 
the case of Gollu Dag) is not 
due to a broader distribution 
in composition but rather to 

9 

Winter 1996 

three narrow distributions. 
Keller and Seifried2 also 
discerned a distribution based 
on barium which they measured 
by X-ray fluorescence. When 
the samples are grouped 
according to Ba values, we 
obtain three groups that 
differ significantly only in 
the values of Ba and Eu. The 
dispersion in these elements 
is not in line with the 
dispersion of the other 
elements. These results were 
checked using univariate 
statistical procedures of SAS. 
When multivariate procedures 
were employed with all 
elements that are useful for 
characterizing the obsidian 
the division of the Gollu Dag 
composition into three 
subgroups was less certain. 
This is apparently due to the 
fact that the groups differ 
significantly in only a few 
out of many elements. 

GOLLU DAG SOURCE 

Gollu Dag is a large volcanoe 
mountain over 2150 m high. As 
seen in Fig. 2, the Gollu Dag 
flow is centered about 20 km 
west of Golcuk, a small town 
on the main road between 
Neve 9ehir and Nigde (bottom 
right corner), and about 40 km 
southwest of Nev9ehir. 
Obsidian flow outcrops were 
found at various places around 
Gollu Dag. The location of 
this flow conforms with that 
called Location 6 by Wright. 19 

Obsidians were collected on 
all sides of Gollu Dag, but 
some of the sampling loci were 
not represented among the 
specimens sent for analysis. 
These are loci 17-15 to 17-22 
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to the west. In all, 63 
samples have been analyzed to 
date. Some cormnents about the 
loci follow. 

Loci 17/11.12-18: To the 
north of the mountain, samples 
were collected in a valley 
running up towards Kabak Tepe, 
to the east of the village of 
Kayirli. Banded obsidian flows 
were found in the stream bed 
and on its east side; some of 
the flows were up to 50 cm 
thick and of good workable 
_quality. Loci 16/11.1-20: To 
the northeast of the mountain, 
samples were collected in 
several localities in and 
around the village of 
Konnurcu. Banded obsidian 
flows were found and also 
thicker perlitic flows with 
obsidian blocks; again some of 
the obsidian was of good 
workable quality. This is in 
the same general area as 
Wright's Locality 6; 19 the 
obsidian deposits ca. 2 km 
northeast of Kormuca described 
by Todd:? 3 (also ref 13) are 
probably those sampled as loci 
16/11.11-20. 

Loci 16/11.21-31: To the 
south of the mountain, samples 
were collected in a valley 
running up towards Boztepe. 
Banded obsidian flows were 
again found; some of the 
obsidian was of workable 
quality, but of small size, 
larger pieces tending either 
to be sperulitic or full of 
microfractures. This is the 
same general area as the 
source called 11 Sirca Deresi" 
by Todd- 3 (also ref 13). Todd23 

suggests that this may also 
have been the source of the 
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samples reported by Renfrew et 
al. 11 as coming from ca. 10 km 
south of ~iftlik, generally 
referred to as the ~iftlik 
source. 

Loci 17/11.19-22: Finally, 
to the west of the mountain, 
samples were collected in a 
valley leading north from the 
village of Bozkoy. Obsidian 
flow outcrops were found 
again, along with larger 
pieces of loose obsidian of 
workable size and quality. 

Most of the elements showed no 
perceptible difference between 
the three subgroups of Gollu 
Dag (abbreviated GLD) in Table 
2. The data were separated 
into three subgroups to show 
the substantial variation for 
the two elements Ba and Eu. 
For Ba it is seen that the 
differences between the mean 
values in the groups are 
several times as large as the 
spreads encountered in each of 
them (see also refs 2,24). 
Other elements, such as Cs, 
showed smaller, but 
nonetheless significant 
differences. The last colunm 
in Table 2 gives the values 
for all 63 samples taken as a 
group. 

Analyses of archaeological 
obsidians from sites in Israel 
show that of those that can be 
assigned to the Gollu Dag 
source, the majority match the 
composition of GLD-C. 

Although the division of 
obsidians from a source into 
compositional subgroups may 
have little archaeological 
significance, it might have 
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some importance for the 
geological history of an area, 
provided that this division 
would be correlated with other 
geological features. 
Unfortunately, we do not have 
the necessary ancillary 
information to permit such 
speculation. Nevertheless, we 
record the loci where 
obsidians comprising these 
groups were found: The large 
group GLD-C came largely from 
loci 16/11.1 to 16/11.20 which 
stretch northeasterly from 
Gollu Dag, but also includes 2 
pieces from 16/11.27 and 7 
from 16/11.29 to 16/11.31 
which lie to the south. Most 
of the specimens in GLD-A came 
from the southern sample area 
from 16/11.21 to 16/11.31, and 
especially from flows on the 
north side of the same valley, 
but two are from a loose 
sample from the northern area 
from locus 17/11.13, and 
another specimen came from the 
northeastern area, locus 
16/11.8. The 6 samples in GLD
B are from 16/11.21, 16/11.27, 
17/11.12, 17/11.14, and 
16/11.2. The three specimens 
16/11.21, 26 and 27 are from 
the southern area, the two 
specimens 17/11.12 and 14 are 
from the northern area, and 
the remaining specimen, 
16/11.2, is from a loose 
sample from the northeastern 
area. No specimens from the 
western area were included 
among the samples made 
available for analysis. 

Archaeological obsidian 
reported by Yellin and 
Garfinkel 9 suggest that there 
may be yet other subgroups of 
~he Gollu Dag source. The 
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fission-track work of Bigazzi 
et al. 6 clearly demonstrates 
that there were multiple 
obsidian-forming events in the 
Gollu Dag Acig61 areas. These 
events may be related to the 
subgroups observed at Gollu 
Dag. 

NENEZI DAG SOURCE 

This source, a smaller 
isolated volcanic peak, lies 
to the northwest of Gollu Dag 
about 23 km west of Derinkuy, 
which is situated on the 
Nev9ehir-Nigde road about 26 
km southwest of Nev9ehir (Fig. 
2). This source was previously 
reported. 24

'
25 The flow is just 

3 km east of Bekarlar. The 
obsidian occurrences are all 
on the west side of Nenezi Dag 
and sampling was carried out 
within a north-south band 
about 1.5 km in length (see 
Fig. 4). Flow outcrops were 
found in stream beds on the 
west side of the mountain, and 
rich surface scatters of 
obsidian of good quality and 
workable size were also 
sampled. The specimens 
analyzed are from loci 
17/11.1-11. 

From this collection 26 
samples were analyzed, 
including specimens from 
outcrops and some which were 
loose. Such compositional 
variations as were discerned 
did not correlate with the 
loci where found. The data 
are shown in Table 3, where 
this flow is abbreviated NNZD. 

A reasonable level of 
homogeneity in composition was 
found for this assemblage of 
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26 samples. The largest 
spread in values for any 
element was less than 5% after 
removing the dispersion 
introduced by the error of 
measurement. Nevertheless, in 
Table 3, the data are divided 
into 3 subgroups, a separation 
which gave even greater 
homogeneity for a few 
elements. The last column 
shows the mean values and 
spreads for all 26 samples 
taken as a group. 

A comparision of the Nenezi 
Dag composition with that for 
Gollu Dag shows that they are 
vastly different. 

HOTAMI$ DAG SOURCE 

Hotami9 Dag is a prominent 
volcanic mountain 12 km 
southwest of Nev9ehir (Fig. 
2). Flow outcrops were found 
at various places around the 
mountain. The collection area 
for this source is shown on 
Fig. 5 and it is seen to cover 
a wide expanse. Hotami 9 Dag 
lies just south of the 
Nev9ehir-Acigol road about 
midway between the two towns, 
and Bogazkoy rests on its 
flank. From the description 
of source materials yiven by 
Renfrew et al . , ' our 
collection area includes that 
which they call "Acigol
Topada". It also includes 
locations 2 and 3 described by 
Wright . 19 Some comments about 
the sampling loci follow. 

Loci 14/11.22-23: To the 
north, obsidian outcrops of 
moderate quality were found 
north of the road, at 
Kartalkayasis Tepe. This area 
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is the source called Acigol
Topada by Renfrew et al., 11 

and Wright's Localities 3 and 
3A. u Todd2 3 refers to it as 
"Kocatepe-Acigol"; this is 
potentially misleading, 
because the summit of Hotami$ 
Dag is called Kocadag Tepesi. 
The name Acigol has also been 
used for obsidian occurences 
just north of Guneydag, which 
belong to a different 
analytical group (KRUD: see 
next section, loci 15/11.22-
23) . 

Loci 14/11.1-6 and 15/11.1-
2: East of the mountain, 
further obsidian flow outcrops 
were found in a small valley 
above and to the south of the 
village of Bogazkoy. Some of 
the flows were thick, but the 
obsidian were sperulitic and 
full of microfractures. 

Loci 14/11.17-21: West of 
the mountain, more coarse 
spherulitic flows were found 
in valleys above the village 
of Karacaoren. Sources in 
this general area are 
described by Todd: 11 The most 
important source in this area 
is the north face of Hotami$ 
Dag; large quantities of 
obsidian are to be found in 
the streams near the villages 
of Karacaviran and Bogazhoy, 
and there is a general scatter 
all around the lower parts of 
the north face of the 
mountain" 13 (note that the 
statement that Hotami9 Dag is 
north of the main road is in 
error) . 

Loci 14/11.7-12, 13-16, and 
15/ 11.3-13: Further southeast, 
f l ows were found in various 
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localities around Tulce Tepe. 
Again, much of the obsidian 
was spherulitic and full of 
microfractures, but some was 
of better quality. These 
localities are in the same 
general area as Wright's 
Localities 1 and 2 . 19 

Most of the samples we 
attribute to this source were 
collected within a band lying 
along a northwest axis about 5 
km in length and over a band 
width of about 2 km. It will 
be noted in Fig. 5 that 
samples were also collected 
along an arc about 6 km from 
Hotami$ Dag to the west and 
south . The composition of 
materials from this arc was 
vastly different from that of 
Hotami 9 Dag and will be 
discussed Eeparately as the 
K6ru Dag source. The Hotami9 
Dag materials themse l ves 
divided into three distinct 
chemical groups, but these 
seem to be genetically 
related. Because of these 
complexities and others to be 
mentioned, the sampling loci 
will be discussed in some 
detail. The data concerning 
the Hotami$ Dag groups are 
shown in Table 4 and those 
from Koru Dag (also in Fig. 5) 
will be discussed in the next 
section. 

Sixty-one samples from the 
Fig. 5 collection clearly 
belong to the Hotami9 Dag flow 
or flows . The chemical group 
in Table 4 termed HTMS-A is 
made up of 18 samples: 16 from 
loci 14/11.1 to 14/11.6 which 
lie in a cluster on the 
northeast slope of Hotami9 
Da5. All of these were taken 
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from outcrops, and hence are 
in situ specimens. A single 
sample from 15/11.2 (about 1 
km east of south) was taken 
from a layer embedded in tuff, 
and another was a loose sample 
from 15/11.14 which is well
removed to the south (Loci 
14/11.1-6 and 15/11.2 are from 
the flow outcrop area just 
above and south of Bogazkoy.) 
It seems clear that the flow 
represented by HTMS-A 
composition is centered upon 
the northeast slope of Hotami 9 
Dag. 

The source for the 11 
specimens in HTMS-B centers on 
the low outcrops on the west 
side of the mountain, above 
Karacaoren. Seven of these 
were from flow outcrops at 
loci 14/11.17, 14/11.18, 
14/11.19, and 14 / 11.21, of 
which 14 /. 18 is described as 
large. Three specimens were 
loose samples in a stream bed 
at locus 14/11.11 on the 
opposite side of Hotami 9 Dag. 
How they arrived there is not 
clear since the many other 
samples on this side were not 
of HTMS-B composition. The 
last specimen in Hotami9 Dag-B 
was a loose sample from 
15/11.14 which lies some 
distance to the south and also 
provided one member of HTMS-A 
which is also far displaced 
from the outcrops of its 
group. 

The largest number of 
specimens analyzed from 
Hotami9 Dag (32) fell into 
group HTMD-C. Twenty-six of 
these fall within a circle of 
about 1.2 km in diameter, 3 km 
southeast of Hotami$ Dag, the 
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flow outcrop area around 
Tuluce Tepe, southeast of the 
mountain. The specimens are 
from loci 14/11.8 to 14/11.16 
and 15/11.3 to 15/11.13. 
Another outcrop about 5 km 
northwest of Hotami 9 Dag, at 
Kartalkayasi Tepe (loci 
14/11.22, 14.11.23), furnished 
5 other samples belonging to 
this group. The last piece 
was a loose sample taken far 
to the south at 15/11.14, the 
same locus in which trans
ported samples belonging to 
HTMS-A and B were found. 

An examination of the Hotami 9 
Dag data in Table 4 shows that 
they form 3 distinct subgroups 
which seen to be genetically 
related. If we take Fe as an 
example, it is seen that the 
mean values decrease 
progressively from HTMS-A. to 
HTMS-C, but that differences 
between successive groups are 
about 10 times the spread 
encountered in each group. 
This division into three 
groups is therefore real and 
not an arbitrary separation of 
a continuum of Fe values into 
three ranges. It will also be 
noted that such elements as 
La, Ba, Hf, and Co show the 
same trend as Fe, albeit with 
differing slopes. On the 
other hand, Ta, U, Th, and Cs 
have slopes of the opposite 
·sign. Still other elements 
show no significant 
differences between the 
groups. 

Such behavior suggests that 
the magmas responsible for 
these materials had some 
common origin. Without 
examining and analyzing other 
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rocks of the region it is not 
possible to arrive at a 
definite explanation. One 
possibility is that following 
the first e:ruption, a period 
of time ensued during which a 
mineral phase separated from 
the magma depleting it in 
certain elements and enhancing 
the reiative levels of these 
in which the separated phase 
was poor. A second eruption 
would then produce an obsidian 
of different composition, and 
a third e:ruption could then 
have produced another such 
phase separation in the magma. 
Dating of the obsidian at 
Hotami Dag may help clarify 
the differences in 
composition. 

The present study was 
undertaken to characterize 
obsidian sources in order to 
learn about obsidian trade in 
the ancient world. With this 
objective, questions of how 
three or more obsidian 
compositions arose are not of 
concern. What is important is 
than an obsidian artifact or 
flake found elsewhere came 
from this source it if matches 
any of the groups. The 
findings of three compositions 
from one place also emphasize 
the importance of a thorough 
sampling rather than relying 
upon just a few samples which 
may have been taken from one 
locus. In the latter case one 
might find that archaeological 
obsidians which actually came 
from this place do not match 
one's source material. 

Finally, mention should be 
made of the curious fact that 
not one piece of obsidian from 
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34 other specimens of this 
chemical composition from 
locus 15/11.1 on the eastern 
flank of Hotami9 Dag. These 
were described as small pieces 
of obsidian embedded in tuff 
and could conceivably have 
been transported as a "bomb" 
from Koru Dag. 

Of the 26 pieces analyzed, 23 
were placed in a chemical 
group shown in Table 5 under 
the heading KRUD. The data 
from the group HTMS-C are 
shown beside the KRUD group to 
illustrate the contrast. It 
is seen that not only are the 
levels of many elements 
greatly different between 
these groups but the patterns 
also show that these flows 
cannot be related. 

It will be noted from an 
examination of the values for 
the Koru Dag flow that it is 
considerably less uniform in 
composition than are the other 
groups, such as HTMS-A, B, and 
C. In contrast to the Hotami 9 
Dag material which could be 
divided into three distinct 
groups, the variations in the 
Koru Dag material were 
chaotic. That is, any 
grouping which would make one 
element more homogeneous did 
not J.lecessarily help another. 

This dispersion in composition 
was so great for three pieces 
that their data were not 
combined with the others which 
appear in the group of 23. 
For two of these, data are 
sho~m under the heading KRUD-a 
and KRUD-b. Note particularly 
the values for U, Th, Cs, and 
Hf; otherwise these pieces 
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analyzed much like the large 
group. The data for the third 
piece(not shown) were much 
like those for KRUD-a. The 
numbers shown for these odd 
pieces are set ·in parentheses 
to emphasize that the "error 
limits" have no relation to 
(S) for a group but represent 
the precisions of measurement 
for the individual pieces. We 
have no explanation for the 
exotic composition of KRUD-a 
and KRUD-b and are merely 
reporting an observation. 
These compositions probably 
have nothing to do with the 
Koru Dag source and may 
represent intrusions from 
another source or contaminated 
samples. 

<;ATKOY SOURCE 

The material from this 
collection area presented a 
puzzle for which it is 
necessary to note its position 
relative to Hotami 9 Dag and 
K6ru Dag. From Figs. 1 and 5, 
it is seen that Orta Kepizi, 
which lies within the 
collection loci, is situated 
15 km north of Hotami 9 Dag and 
19 km from Koru Dag. This is 
the same general area as 
Renfrew et al. 1 s source at 
Karinyarik Kepez, judging by 
their location of the source 
as "12 kilometers west
northwest of Nev9ehir. 111

' 

Loose obsidian was fairly 
conunonly encountered in stream 
beds southwest of ~atk6y, a 
village about 10 km northwest 
of Nev9ehir, and small pieces 
of obsidian were also found in 
ignimbrite cliffs along the 
streams. No flow outcrops 
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archaological sites in Israel, 
among the approximately 100 
specimens analyzed, came from 
Hotami$ Dag. This aspect of 
the obsidian trade pattern had 
already been noted by Renfrew 
et al. 11 who stated that this 
flow, which they call Acigol
Topoda, did not furnish 
material to the Levant 
although it was well 
represented in other regions. 

KORU DAG SOURCE 

In .the preceding section on 
the Hotami 9 Dag source, shown 
in Fig. 5, it was mentioned 
that an unrelated flow also 
appeared in the collection 
area of this map. This flow 
seems to center upon Koru Dag 
and obsidians of its 
composition lie on an arc to 
the west and south of Hotami9 
Dag at a distance of about 6 
km. K6ru Dag is an outlier of 
the Erdas Dag massif, about 20 
km southwest of Nev9ehir (Fig. 
5). Some comments about the 
sampling loci follow. 

Locus 15/ll.25: Southwest of 
Hotami9 Dag, massive flows 
were found on the northeast 
side of K6ru Dag (Fig. S); the 
obsidian was of moderate 
quality, with some small 
spherulites. This is in the 
same area as (and may in fact 
be the same as) Wright's 
locality 5. 19 

Loci 15/11.14-24 and 26: 
Loose samples of obsidian 
incorporated in tuffs were 
collected over a long arc 
streching north and east from 
Koru Dag. Some of this 
obsidian was of large size and 
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good workable quality, 
especially on the west side of 
Koru Dag {loci 15/11.18-21) 
and on a small hill just to 
the east of a lake near the 
main road, north of GuneyDag 
(Gol Dag) and about 4 km east 
of the small town of Acigol. 
This last locality is in the 
same general location as the 
source reported by Todd as 
11 Acig6l and GuneyDag 11

23 (also 
see ref 12 where GuneyDag is 
called Gol Dag),and Wright's 
Locality 4. 19 

The focal point for this 
chemical group whic we 
abbreviate KRUD seems to be on 
the north side of K6ru Dag at 
locus 15/11.25 which is 
described as a "massive 
outcrop". Below this at 
15/11.26 were abundant loose 
pieces. On the west side of 
Koru Dag is locus 15/11.20 
having large pieces embedded 
in tuff and loose pieces at 
15/11.18, 15/11.19, and 
15/11.21. To the south and 
west of Koru Dag, extending 
almost 4 km, were three 
sampling loci {15/11.17, 
15/11.16, and 15/11.15) from 
which samples were either 
loose or found in tuff. 
Somewhat west of Koru Dag and 
extending northward up to 4 km 
were three loci from which 
loose pieces were taken 
(15/11.24, 15/11.23, 
15/11.22). 

From the above-mentioned loci, 
23 samples were analyzed and 
it is not difficult to 
visualize the distribution 
pattern emanating from K6ru 
Dag. More difficult to 
visualize is the appearance of 
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were found. 

Fifteen samples were analyzed: 
3 from loci 13/11.1 and 
13/11.2, and 12 from loci 
13/11.3 to 13/11.6. The group 
which we tenn CTKY-A has the 
same composition as the group 
HTMS-C, and the group of 3 
(CTKY-B) matches the KRUD 
group. All of the elements 
have been listed in Table 6 so 
that one may see, element by 
element, how good these 
matches are. There can be no 
doubt that we are dealing with 
identical materials in each of 
these sets. 

The distances between which 
identical compositions are 
found are rather large for 
materials to be transported by 
erosion and, more importantly, 
the field notes indicate that 
some of the obsidians were 
taken from flow outcrops in 
which materials waere embedded 
in ignimbrite. In the absence 
of a more detailed geological 
examination of the area it is 
not profitable to speculate as 
to how this occurence came 
about. The data are recorded 
here mainly for those who may 
be concerned with the geology 
of this area and with the 
dispersions of obsidians in 
general. 

- DISCUSSION 

The data shown in this report 
represent obsidians collected 
in a restricted region within 
central Anatolia. Over a 
period of time, it is expected 
that this study will be 
supplemented by similar 
surveys of all other Anatolian 
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obsidian sources· from the 
general region of this 
collection and from sources of 
the Lake Van region and 
beyond. 

Notably missing from the 
region of central and 
southcentral Anatolia are the 
flows in the region of ~iftlik 
and others recorded by Renfrew 
et al . 1

' Although some data 
have been taken on obsidians 
from the Lake Van region, the 
specimens which came to us are 
too meager in number to 
provide an understanding 
comparable to that form 
sources recorded in this 
paper. Some discussion of 
these will be found in Yellin 
and Perlman where they were 
needed to explain the origins 
of archaeological obsidians 
found in Israel. 

The other objective of the 
present report is to lend some 
perspective to what can be 
encountered even within a 
limited area . An obvious 
conclusion is that one must 
collect source specimens in 
considerable numbers and that 
it is advisable to record the 
loci of meticulous sampling. 
The results also imply that 
there need be no ambiguities 
as to where archaeological 
obsidians came from if the 
analytical technique provides 
precise abundances for an 
array of elements representing 
much of the periodic table. 

There is no discussion in this 
report of how our results 
relate to those of other 
investigators who analyzed 
materials from sources which 
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are almost identical ~ith some 
covered here. There is some 
discussion of this issue in 
Yellin and Perlman2

• in 
conjunction with the 
attribution of the provenance 
of those archaeological 
obsidians which are conunon to 
the different studies. 
Correlation between results of 
different investigators is 
discussed by Blackman. 25 

Blackman also discusses 
correl ations with some of t he 
data reported here on the 
basis of unpublished data 
communicated to him by this 
author . A comprehensive 
report on archaeological 
obsidian from sites in Israel 
is in preparation and it is 
planned that it will also 
include all the individual 
source obsidian analyses as 
well as a more detai l ed 
description of the obsidian 
collection whose 
characterization by neutron 
activat i on was presented 
above . A prel iminary report 
dealing with both s ou r ce 
obsidian and obsidi an 
artifac t s was presented (JY) 
at the Obsidian Workshop held 
at the National Bureau of 
Standards, Gaithersburg, 
Maryland in 1978 
(unpublished). For the 
conference Yellin and 
Perlman2 4 prepared a paper 
which, unfortunately, was not 
published. Renewed interest 
in Middle Eastern obsidians 
{see refs ·3, 26-35 ) has 
prompted me to re-examine and 
complete this research . 
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Table I. Iso1opes, gamma-rays, half-lives, and standard corr 
position 

Isotope Gamma-ray Half-life S1andard Elemem 
(keV) (days) (ppm) 

As-76 559.30 1.10 30.80 As 
Ba-131 123.73 12.00 712.00 Ba 
Ba-131 496.30 12.00 712.00 Ba 
Ca-47 1297.00 4.54 2800.00 Ca 
Ce-141 145.43 32.50 80.30 Ce 
Co-58 810.50 71.30 279.00 Ni 
Co-60 1332.48 1921.00 14.06 Co 
Co-60 1173.23 1921.00 14.06 Co 
Cr-51 319.80 27.80 I 15.10 Cr 
Cs-134 795.80 748.25 8.31 Cs 
Cs-134 604.60 748.25 8.31 Cs 
Eu-152 121.79 4636.00 1.19 Eu 
Eu-152 1408.00 4635.50 1.29 Eu 
Fe-59 192.20 44.90 1.02 Fe 
Fe-59 J _92.00 44.90 1.02 Fe 
Fe-59 1099.20 44.90 1.02 Fe 
Hf-181 133.02 42.50 6.23 Hf 
Hf-181 482.00 42.50 6.23 Hf 
K-4- 1524.00 0.52 13500.00 K 
La-140 329.00 1.63 44.90 La 
La-140 486.70 1.68 44.90 L.1 
La-1'10 1596.00 1.68 44.90 LJ 
La-140 329.00 1.68 4-t90 LJ 
Lu-I Ti 208.36 6.i-l 0.43 Lu 
Na-24 1368.53 0.6:! 0.16 Na 
Na-24 1 i3 l.OO 0.6:! 0.26 Na 
Nd-147 91.06 11.06 32..40 Nd 
Np-239 106.14 2.35 4.82 u 
Pa-233 311.90 27.00 13.96 Th 
Rb-86 107i.00 18.66 70.00 Rb 
Sb-122 563.90 2.80 1.71 Sb 
Sb-124 1692.00 60.40 1.71 Sb 
Sc-46 889.60 83.90 20.55 Sc 
Sc-46 1120.60 83.90 20.55 Sc 
Sm-153 103.19 1.95 5.78 Sm 
Ta-18- 67.75 115.10 1.55 Ta 
Tb-160 298.50 72.JO 73.00 Tb 
Tb-160 1178.10 72.10 73.00 Tb 
To-160 86.79 72.10 0.73 Tb 
Yb-169 63.12 31.80 2.80 Yb 
Yb-175 396.30 4.21 2.80 Yb 
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Table 2. The composition of Gallo Dag obsidians 

GLD·A GLD-8 GLD-C GLD·ull 
M s SC%> M s S(%, M s SC%) M s SC%) 

Element ( I I samples) (6 samples) (46 samples) (63 samples) 

As 7.5 0.7 9.3 6.6 0.7 I0.6 6.9 0.9 13.0 6.9 0.8 11.6 
Ba 77 8 10 1 IO 13 12 160 10 6 143 35 25 
Ce 45.1 1.3 2.9 45.4 1.0 2.2 45.9 0.8 I. 7 45.8 I. I 2.4 
Cs 8.57 0.19 2.20 8.23 0.19 2.30 7.98 0.13 1.60 8.09 0.27 3.30 
Eu 0.124 0.008 6.4 0.139 0.011 7.9 0.160 0.010 6.20 0.152 0.018 I 1.8 
Fe(%) 0.599 0.017 2.8 0.614 0.017 2.8 0.611 0.010 1.6 0.610 0.021 3.4 
Hf 3.26 0.14 4.30 3.32 0.20 6.00 3.22 0.17 5.30 3.24 0.17 5.20 
La 21.9 0.8 3.6 22.7 0.8 3.5 22.8 0.6 2.6 22.7 0.7 3.1 
Lu 0.357 0.012 3.4 0.348 0.013 3.7 0.338 0.013 3.8 0.342 0.015 4.-t 
Na(%) 3.01 0.:!6 8.60 2.89 0.26 9.00 2.97 0.15 5.00 2.97 0.18 6.10 
Nd 13.8 0.6 4.4 14.2 1.0 7.0 14.4 0.8 5.4 14.3 0.8 5.6 
Rb 

..,., ... __ J 23 10 213 14 7 209 10 5 211 14 7 
Sb 0.94 0.07 7.40 0.86 0.07 8.10 0.89 0.09 10.10 0.88 0.08 9.10 
Sc 2.040 0.060 2.9 2.010 0.080 4.0 1.920 0.040 2.1 1.950 0.070 3.6 
Sm 2.82 0.07 2.50 2.82 0.04 1.40 2.75 0.06 2.20 2.77 0.06 2.20 
Ta 2.11 0.04 1.90 2.04 0.05 2.40 1.97 0.04 2.00 2.00 0.06 3.00 
Th 0.45 0.04 8.90 0.41 0.04 9.80 0.44 0.04 - 9.10 0.43 0.04 9.30 
Th 22.60 0.50 2.20 22.94 0.46 2.00 22.95 0.37 1.60 22.89 0.42 1.80 
u 8.25 0.23 2.80 8.20 0.17 48.00 7.77 0.22 2.80 7.89 0.29 3.70 
Yb ::!.46 0.05 2.00 2.43 0.04 1.60 2.32 0.08 ' 3.40 2.34 0.09 3.80 

Values are in parts per million unless expressed in percent. M = mean; S (spread)= rool-me:m-square deviation. and S(%) is S 
expressed in percent. 

Table 3. The composition of Nenezi Dag obsidians 

NNZD~A NNZD-B NNZD-C NNZD-all 
M s S(o/o) M s S(%) M s $(%) M s S(%) 

Element (9 samples) (9 samples) (8 samples) (26 samples) 

As 5.8 0.8 13.8 5.4 1.5 28.0 5.8 1.0 17.0 5.7 1.0 17.5 

Ba 556 16 2.9 555 18 3.2 558 !5 2.7 556 16 2.9 
Ca.(%) 0.96 0.12 12.5 l.01 0.08 7.9 0.98 0.06 6.1 0.98 0.09 9.2 

Ce 68.3 1.0 1.5 71.2 I. I 1.5 73.5 1.3 1.8 70.9 2.4 3.4 

Co 0.66 0.04 6.1 0.75 0.05 6.7 0.81 0.07 8.6 0.74 0.08 10.8 

Cs 6.95 0.10 1.4 6.90 0.10 1.4 7.00 0.10 1.4 6.95 0.10 1.4 

Eu 0.547 0.013 2.4 0.558 0.010 1.8 0.59 0.01 1.7 0.563 0.019 3.4 
Fe(%) 0.887 0.011 1.2 0.926 0.011 1.2 0.994 0.012 1.2 0.933 0.045 4.8 
Hf 4.22 0.07 1.7 4.20 0.09 2.1 4.25 0.07 1.6 4.22 0.07 1.7 

La 38.5 0.5 1.3 40.2 0.5 1.2 41.3 0.5 1.2 40.0 1.3 3.2 

Lu 0.353 0.012 3.4 0.363 0.010 2.8 0.351 0.014 4.0 0.354 0.012 3..4 
Na(%) 3.21 0.14 4.4 3.35 0.25 7.5 3.44 0.09 2.6 3.33 0.19 5.7 

Nd 19.8 0.7 3.5 20.3 0.7 3.4 21.1 1.0 4.7 0.9 0.9 4.4 

Rb 188 7 3.7 169 11 6.5 199 7 3.5 185 14 7.6 

Sb 0.75 0.07 9.3 0.74 0.06 8.1 0.74 0.12 16.0 0.74 0.08 10.8 
Sc I.SO 0.05 3.2 1.58 0.03 1.6 l.65 0.01 0.4 1.58 0.07 4.3 

Sm 3.09 0.05 1.6 3.18 0.02 0.6 3.23 0.02 0.6 3.13 0.05 1.6 

Ta 1.576 0.021 1.3 1.545 0.018 J.2 1.556 0.027 1.7 1.559 0.024 1.5 

Tb 0.41 0.04 9.8 0.42 0.03 7.1 0.42 0.03 7.1 0.42 0.03 7.1 

Th 27.55 0.43 1.6 28.66 0.23 0.8 30.25 0.16 0.5 28.78 1.15 4.0 

u 6.88 0.19 2.8 7.16 0.08 I.I 7.42 0.09 1.2 7.13 0.26 3.6 

Yb 2.31 0.06 2.6 2.31 0.09 3.9 2.39 0.05 2.1 2.33 0.07 3.0 

Values are in pans per million unless expressed in percent. M = mean; S (spread) = root-mean-square deviation. and S(%) is S 
exprec;.sed in percent. 
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Table 4. The composition of Hotami~ Dag obsidians 

HTMS-A HTMS-8 HTMS-C 

M s SC%) M s S(%) M s SC%) 

Element (18 samples) ( 11 samples) (32 samples) 

As 5.5 0.8 14.6 5.3 0.7 13.2 5.6 0.7 12.5 

Ba 450 19 4 385 16 4 318 20 6 

Ce 62.4 0.8 1.3 58.6 1.0 1.7 52.4 1.3 2.5 

Cs 7.23 1.20 1.2 8.05 0.13 1.6 8.55 0.21 2.5 

Eu 0.546 0.019 3.5 0.425 0.017 4.0 0.321 0.019 5.9 

Fe(%) 1.266 1.300 1.3 1.026 0.013 1.3 0.817 0.025 3.1 
Hf 5.39 1.50 1.5 4.78 0.09 1.9 4.15 0.10 2.4 

La 33.4 0.7 2.1 30.4 0.1 3.0 27.6 0.1 2.5 

Lu 0.437 4.800 4.8 0.439 0.018 4.1 0.420 0.017 4.0 

Na(%) 3.35 0.15 4.5 3.32 0.13 3.9 3.05 0.12 3.9 

Nd 19.8 0.9 4.6 18.7 0.7 3.7 16.8 0.8 4.8 
Rb 179 11 11 200 13 7 206 12 6 

Sc 1.55 5.20 5.2 1.42 0.07 4.9 1.24 0.06 4.8 
Sm 3.42 2.00 2.0 3.21 0.08 2.9 2.94 0.07 2.4 
Ta l.789 1.400 1.4 1.947 0.019 1.0 2.052 0.038 1.8 

Th 0.47 4.30 4.3 0.46 0.03 6.5 0.41 0.03 7.3 

Th 25.25 3.60 3.6 26.99 1.10 4.1 28.96 0.83 2.9 
u 6.46 2.50 2.5 6.99 0.22 3.2 7.63 0.21 2.8 

Yb 2.93 2.40 2.4 2.95 0.09 3.0 2.86 0.072.4 

Values are in pans per million unless expressed in percent. M = mean; S (spread) = root-mean-
square deviation. and S(%) is S expressed in percent. 

Table 5. The composition of Koru 0Jg obsidians 

HT~fS-A KRUD KRUD-a KRUD-h 
M s 5(%) M s 5(%) V e S(%) V e S('lr ) 

Element (32 samples) (23 samples) ( I sample) ( I s:imple) 

As 5.6 0.7 12.5 10.3 0.9 8.7 9.2 1.0 10.9 9.9 1.0 10.1 
Ba 318 20 6.3 0 13 0.00 9.00 0.00 16.00 
Cc 52.4 1.3 2.5 33.3 1.4 4.2 32.9 0.4 1.2 34.3 0.8 2.3 
Cs 8.55 0.21 25.0 14.09 0.6J 4.5 1.1.S6 0.19 1.30 14.80 0.34 0.01 
Eu 0.3:!l 0.019 S.9 0.033 0.01 I 3.3 0.018 0.006 33 0.0:!2 0.013 59 
Fe(%) 0.817 0.025 3.1 0.630 0.015 2.-l 0.621 0.006 1.0 0.617 0.010 1.6 
Hf .i.15 0.10 2.4 4.34 0.25 5.8 J.86 0.07 1.-tO 5.51 0.14 2.50 
La 27.6 0.i 2.5 12.6 1.2 9.5 12.6 0.3 2.4 10.7 0.4 3.7 
Lu 0.420 0.017 4.0 0.601 0.025 4.2 0.647 0.013 2.0 0.638 0.021 3.4 
~a(%) 3.05 0.12 3.9 3.15 0.19 6.0 3.30 0.12 3.60 3.07 0.05 1.60 
NLI 16.80 0.80 4.8 14.80 1.20 8.1 14.90 0.50 3.30 17.90 1.00 5.60 
Rb 206 I:! 5.8 292 17 5.8 278 9 3.2 313 25 8.0 
Sc 1.24 0.06 4.8 2.30 0.15 6.5 2.32 0.01 0.43 2.30 0.01 0.43 
Sm :!.94 0.07 2.4 3.61 0.12 3.3 3.76 0.01 0.30 3.81 0.02 0.52 
Ta 2.052 O.Q38 1.8 3.282 0.144 4.J 3.442 0.027 0.800 3.291 0.04-0 1.400 
Th 0.41 0.03 7.3 0.68 0.04 5.9 0.83 0.05 6.00 0.61 0.05 8.20 
Th 28.96 0.83 2.9 33.82 1.70 5.0 41.29 0.14 0.34 75.11 0.48 0.64 
u 7.63 0.21 2.8 10.86 0.50 4.6 12.41 0.10 0.80 16.15 0.19 l.:?O 
Yb 2.86 0.07 2.4 4.19 0.16 3.8 4.29 0.06 1.40 4.71 0.12'.2.60 

Values are in pans per million unless expressed in percent. M = mean: S (spread}= root-mean-square deviation. and S(%) is S 
expressed in percent. 
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Table 6. The composition of <;atkoy obsidian samples (CTKY) compared wich samples from Hotami~ Dag (HTMS) and Koru 
Dag CKRUD) 

CTKY-A HTMS-C CTKY-8 KRUD 
M s S(%) M s S(%) V e S(%) V e Sr'7r) 

Element ( 12 samples) (32 samples) (3 samples) (23 samples) 

As 5.8 0.8 13.8 5.6 0.7 12.5 9.8 1.9 19.4 10.3 0.9 8.7 
Ba 319 15 5 318 20 6 0 IO 0 0 13 0 

Ce 52.1 0.7 1.3 52.4 1.3 2.5 33.2 2.2 6.6 33.3 1.4 4.::! 

Cs 8.58 0.15 1.8 8.55 0.21 2.5 14.44 0.86 6.0 14.09 0.64 4.5 

Eu 0.326 0.027 8.3 0.321 0.019 5.9 0.033 0.008 24 0.033 0.011 33 

Fe(%) 0.804 0.010 I.:? 0.817 0.025 3.1 0.621 0.010 1.6 0.630 0.015 2.4 

Hf 4.13 0.16 3.9 4.15 0.10 2.4 4.38 0.2::! 5.0 4.34 0.25 5.8 

La 27.7 0.4 1.4 27.6 0.7 2.5 13.4 0.8 6.0 12.6 1.1 9.5 

Lu 0.425 0.019 4.5 0.420 0.017 4.0 0.613 0.025 4.1 0.601 0.025 4.2 

Na(%) 3.00 0.17 5.7 3.05 0.11 3.9 3.25 0.15 4.6 3.15 0.19 6.0 

Nd 16.6 0.8 4.8 16.8 0.8 4.8 15.2 0.9 5.9 14.8 1.2 8.1 

Rb 204 12 6 206 12 6 285 12 4 292 17 6 

Sc 1.26 0.07 5.6 1.24 0.06 4.8 2.26 0.04 1.8 2.30 0.15 6.5 

Sm 2.92 0.05 1.7 2.94 0.07 2.4 3.65 0.04 I. I 3.61 0.12 3.3 

Ta 2.062 0.039 1.9 2.052 0.038 1.8 3.334 0.199 6.0 3.282 0.144 4--t 

Tb 0.43 0.05 11.6 0.41 0.03 7.3 0.68 0.05 7.4 0.68 0.04 5.9 

Th 29.09 0.50 1.7 28.96 0.83 2.9 33.27 0.54 1.6 33.82 1.70 5.0 

u 7.58 0.10 1.3 7.63 0.21 2.8 11. 13 0.20 1.8 10.86 0.50 4.6 

Yb 2.84 0.07 2.5 2.86 0.07 2.-l 4.21 0.27 6.4 4.19 0.16 3.8 

Values are in parts per million unless expressed in percent. M ;: me:in: S (spre:id) = rom-mc:m-square de\'iation, and S(9'd is S 

expressed in percent. 



IAOS BULLETIN No. 15 

• 

1000 '• "' 
~-. "l 

Fig. I. Gc:ne~al map 01 obsidian sources. 

Winter 1996 

u 



IAOS BULLETIN No. 15 

0 

N 

+ 
5 

.e...i.,u~ 
N"1ot• ..__0,a, 

.SO.UY 

0 

'1¥nor 

10 ·a ... uurn,c. 

I(;,, 

0 
,!J 

Q 

0 

Winter 1996 

,G.,.uc•N t '"Z"1•1, .. ')~ 
·c.,JI ... 

I 
( ~ 

0 r 0 
o. ~ I A 0 .. 

) 
.r 

_. ( ,..~\( I 

I [\ . 
I l 

j/ ... \" .... 6 
•T,0c. 

OEF\ u <vru ,l 

\ 
\ 

' \ 

, •u,,o, ; 

~""i,;;.--.:.:..:'·~~J 
C.O..cu.c \ 

,t'UUNIOJ ' 

\ 
'· \ 

...... 

Fig. 2. The region of Anatolia from which obsidians were collected. 1
: 



IAOS BULLETIN No. 15 Winter 1996 

N 

t 
0 

Fig. 3. Map of Gollil Dag and vicinicy showing the locations from which obsidians were collected. 1
~ 



IAOS BULLETIN No. 15 

0 111:m 
. .,. ,,, , 

.-.-- · -- ....... -
>·· ,-... B(KARv.R 

• • ~ 1 • ... - • • 

,,·....... J . ' 
.. --~_./· -:.-:. 

' 

·---·-- ·· -----
0 • 

Winter 1996 

Fig. 4. Map of the Nenezi Dag obsidian 
source showing the locations from which 
obsidians were collected.1
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SHORT REPORTS AND REVIEWS 

Compiled by Mike Rondeau, 
Caltrans, Environmental 
Program, 1120 N St., P.O. Box 
942874 MS27, Sacramento, 
California 94274-0001 USA; 
(916) 653-0974; FAX (916) 653-
6126; Email: 
mrondeau@trmx3.dot.gov.ca 

NEVADA DEPARTMENT OF 
TRANSPORTATION (NDOT) SOURCING 
AND XRF TRACE ELEMENT ANALYSIS 
PROJECT: AVAILABLE PROGRESS 
REPORT 

The 1995 issuance by NDOT of 
Great Basin Tool-Stone Sources 
provides a wide array of 
information on obsidian and to 
a limited degree, on other 
toolstone sources in Nevada 
and the surrounding regions. 
Authored by Joe Moore, this 
report explains the trace 
element analysis project, 
provides a brief history of 
obsidian studies sponsored by 
NDOT, presents a wide range of 
trace element data in tabular 
form, and provides an listing 
of toolstone source 
localities. 

The trace element analysis 
project focused on a range of 
endeavors. These included: 
(1) sponsorship by NDOT of 
trace element studies of both 
artifacts and geochemical 
source samples; (2) hydration 
analysis of artifacts; (3) 
induced hydration experiments 
for specific obsidian 
geochemical source groups; (4} 
placement, maintenance, and 
recovery of instrumentation 
providing essential 
environmental information; (5) 
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locating and sampling of 
various obsidian source 
localities; as well as (6) 
serving as a clearing house 
for obsidian trace element 
data. 

Although the primary goal of 
this project included chemical 
characterization and 
on-the-ground location of 
source areas, publication of 
the characterization 
information as well as 
hydration analysis findings 
was also considered to be a 
major goal. Finally, and 
perhaps most ambitious, was 
the intent to identify, where 
possible, patterns in the 
archaeological record 
regarding toolstone use. 

The report concludes with an 
evaluation of the status of 
the project along with 
considerations for future 
research directions. Updates 
to this report are planned. 
This report is clearly the 
beginning of a basic reference 
work for information on 
obsidian sources in the region 
and beyond. For more 
information on this report 
contact Joe Moore, NDOT ENV 
CRS, 1263 S. Stewart St., 
Carson City, Nevada 89712 
(702) 687-5479. 



IAOS BULLETIN No. 15 

TECirnO-HYDRA.TION ANALYSIS 
REVEALS ARCHAIC PERIOD 
REWORKING OF CALIFORNIA 
OBSIDIAN: STUDY IN PROGRESS 

Limited archaeological 
excavations by Caltrans in 
1994 and 1995 at the Glory 
Hole site (CA-Cal-S461) in 
Calaveras County, California 
has afforded an opportunity to 
address a test hypothesis 
advanced by Skinner (1988). 
Skinner's hypothesis advanced 
the idea that a major source 
of obsidian utilized during 
the late prehistoric period on 
the western slopes of the 
Sierra Nevadas might have 
consisted of the scavenging 
and reuse of obsidian from 
older, hence, prior 
prehistoric occupations. 

This hypothesis was offered by 
Skinner in order to account 
for the identified reworking 
of Archaic dart points and 
other artifacts in late period 
prehistoric archaeological 
site assemblages. Analysis of 
the artifacts from these 
assemblages revealed that 
bipolar percussion and other 
techniques were used to 
manufacture usable tools. 
Further, it was recognized 
that such scavenging might 
also account for the late 
prehistoric decline of the 
trans-Sierran obsidian 
exchange which had been 
observed by other areal 
rP.searchers. The presentation 
of Skinner's hypothesis was 
accompanied by a set of 
methods by which obsidian 
hydration studies could be 
used to test the timing of 
that reuse. 

31 

Winter 1996 

A total of 100 specimens from 
the Glory Hole site collection 
were subjected to obsidian 
hydration rim analysis. Fifty 
of these specimens derived 
from the artifact assemblage 
which was recovered during an 
earlier excavation project 
that focused on the northern 
portions of the site area 
(Moratto et al. 1984). The 
remaining 50 specimens were 
selected from the current 
testing program which focused 
entirely on the easternmost 
portion of the site. · 

Cuts were made at preselected 
locations based on the 
technological attributes 
diagnostic of the flaking 
techniques that produced them. 
These specimens were visually 
identified as Bodie Hills 
(designated throughout 
remainder of article as BH) by 
this author and submitted to 
Tom Origer for hydration band 
width measurements. 

Of the 100 specimens submitted 
for analysis, 92 returned 
useful measurements. Of 
those, 71 specimens (77.2%) 
possessed hydration rim 
measurements of 3.5 microns BH 
or greater. Based on 
previous studies conducted by 
the author (Rondeau 1992), it 
was suspected that hydration 
rim measurements of 3.5 
microns or greater on 
artifacts recovered from this 
elevation level in the Sierra 
region can be dated no earlier 
than the Sierra Phase (1000 
B.C.-A.D. 500). This temporal 
placement is commensurate with 
the most cormnon projectile 
point assignment for these 
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site assemblages, that being 
the Elko Corner-notched type, 
as well as the predominance of 
the groundstone deriving from 
the milling slab/handstone 
technology. 

Reworking was indicated on ten 
specimens. Eight were 
diagnostic of reworked bifaces 
(4.0-8.8 microns BH). Four 
were reworked by radial break 
percussion, three by bipolar 
percussion, and one by an 
unidentified percussion 
technique. None showed a 
difference in hydration band 
width between the originally 
worked surface and the 
"younger" reworked surface. 
Likewise, two reworked flakes, 
one each by bipolar and radial 
break percussion, also 
possessed Archaic era band 
widths (5.7 and 6.6 microns 
BH). 

The 20 flakes identified as 
ventral flakes (e.g. retaining 
a renmant of the ventral 
surface of the original flake 
blank) all lacked double 
hydration bands that could 
have indicated the later 
working of an older flake 
blank. Likewise, neither the 
biface thinning pieces (n=37) 
nor the other bipolar 
specimens (n=l3}, the latter 
often associated with 
reworking, showed double 
hydration band widths. 

Only the 2.0 micron (BH) 
reading on the rejuvenated 
blade element of an Elko 
Comer-notched point suggested 
the possibility of later reuse 
of older obsidian. However, 
the practice of obsidian 
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·reworking for reuse, at least 
at CA-Cal-S461, appears to 
have been practiced prior to 
the late prehistoric. The 
total lack of double hydration 
band pieces in this collection 
indicates obsidian reworking 
during the Archaic period. 
Thus, direction for refinement 
of the Skinner hypothesis into 
a working model is indicated. 
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ABSTRACTS AND ANNOTATIONS ON 
REPORTS AND PUBLICATIONS 

* Please note the following 
corrections on IAOS Bulletin 
No. 14. The Society for 
American Archaeologists should 
have read Society for American 
Archaeology. 

Asaro, Frank, Ernesto Salazar, 
Helen V. Michel, Richard L. 
Burger, and Fred H. Stross. 

1994 Ecuadorian obsidian 
sources used for artifact 
production and methods for 
provenience assignments. Latin 
American Antiquity, 5: 
257-277. 

.Abstract 

A study by neutron activation 
analysis and X-ray 
flourescence measurements of 
116 Ecuadorian obsidian 
artifacts as well as primary 
and secondary source samples 
has shown that the material 
originated from two Andean 
sources in north-central 
Ecuador, a flow in the valley 
of Mullumica, and deposits 
found on Yanaurco Chico and 
the nearby Quiscatola crest. 
The Yanaurco-Quiscatola 
deposit complex, homogeneous 
within our ability to measure, 
is represented by 18 percent 
of the artifacts. The 
Mullu~ica source has variable, 
apparently linearly related 
element abundances that may 
have resulted from the 
incomplete mixing of two 
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magmas within a magma chamber. 
Seventy-eight percent of the 
samples studied are deduced to 
have originated from that 
source : Five artifacts from 
La Chimba cannot be assigned 
an origin, but four of them 
have the same provenience. To 
test the validity of the 
mixed-magma theory, we present 
equations to calculate the 
abundance of any measured 
element from that of iron. On 
the average, agreement within 
about 3 percent is obtained 
for artifacts. 

Bayman, J.M. 

1995 Rethinking 
"Redistribution" in the 
Archaeological Record: 
Obsidian Exchange at the 
Marana Platform Mound. Journal 
of Anthropological Research 
51:37-55. 

Abstract 

Economic concepts of 
redistribution and reciprocity 
(e.g., Service 1962; Sahlins 
1972; Earle 1977) often play 
important roles in models of 
exchange, even though 
prehistorians are poorly 
equipped to discriminate 
between these processes in the 
archaeological record. 
Spatial analyses and 
geochemical characterization 
(X-ray fluorescence) of 
obsidian from the Classic 
period (A.D. 1100-1300) 
Hohokam multi-site community 
of Marana in the American 
Southwest reveal patterns that 
do not match idealized 
archaeological expectations of 
redistribution. These data 
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support an interpretation of 
restricted obsidian 
consumption at communal 
ceremonial gatherings that 
centered on the platfonn 
mound. However, households in 
the platform mound settlement 
(the largest site in the 
community) had roughly 
equivalent amounts of 
obsidian, whereas households 
in settlements away from the 
mound had highly limited 
access. This unexpected 
pattern indicates that 
normative models of exchange 
are inadequate for 
characterizing prehistoric 
economy in prestate societies 
like the Hohokam. 

G. Bigazzi, M. Coltelli, 
N.J.C.Hadler, A.M. Orsorio 
Araya, M. Oddone, and E. 
Salazar. 

1992 Obsidian-bearing lava 
flows and pre-Columbian 
artifacts from the Ecuadorian 
Andes: First New Multi
disciplinary Data. Journal of 
South American Earth Sciences 
6(1/2) :21-32. 

Abstract 

All known outcrops of obsidian 
flows in the Cordillera Real 
(Ecuador) have been mapped and 
sampled to reconstruct their 
eruptive history using 
geological observations, age 
determinations, and trace 
element data. Our results bear 
also on the recognition of the 
sources of obsidian artifacts, 
used in Pre-Columbian tools, 
and on the reconstruction of 
ancient trading patterns in 
Ecuador. Three obsidian flow 
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groups were identified on the 
basis of flow structures and 
state of preservation. The 
groups are further defined by 
differences in radiometric 
age, fission-track 
measurements made at two 
laboratories (Pisa, Italy, and 
Campinas, Brazil), and 
different trace element 
patterns, determined by 
neutron activation analysis 
(Pavia, Italy). The oldest 
obsidian flows form the upper 
part of the Basal Volcanic 
Complex (BVC), the basement of 
Quaternary Ecuadorian 
stratovolcanoes. Their ages 
fix the upper limit of the BVC 
at 1.5Ma , in the central 
Cordillera Real. The two more 
recent episodes of obsidian 
rhyolitic volcanism are dated 
at 0-.85 Ma and slightly less 
than 0.2Ma, corresponding in 
age to the present volcanic 
arc. 

Burger, Richard L.,Frank 
Asaro, Helen V. Michel, Fred 
H. Stross, and Ernesto 
Salazar. 

1994 An Initial 
Consideration of Obsidian 
Procurement and Exchange in 
Prehispanic Ecuador. Latin 
American Antiquity 5:228-255. 

Abstract 

We have examined the role of 
long-distance trade in 
Prehispanic Ecuador using 
X-ray flourescence (XRF) and 
neutron-activation analysis 
(NAA) of obsidian artifacts 
from the archaeological 
sites of El Inga, Chobshi Cave 
and Site OGSE-46 on the Santa 
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Elena Peninsula. Results 
indicate that two geological 
sources east of Quito, 
Yanaurco-Quiscatola and 
Mullumica, were the 
principal source of raw 
obsidian at these sites. We 
situate our findings within a 
broader archaeological context 
through a review of the 
literature and a discussion of 
an earlier provenience study 
undertaken by us. We express 
concerns about recent attempts 
to apply ethnohistoric models 
to early periods of Ecuadorian 
prehistory, and argue that 
despite early exploitation of 
the principal obsidian 
sources, long-distance trade 
in obsidian was initiated at a 
relatively late date and 
remained at a surprisingly low 
level in southern Ecuador 
during most of prehistory. 

Darling, J. Andrew and Michael 
D. Glascock 

1995 Acquisition and 
Distribution of Obsidian in 
the North-Central Frontier of 
Mesoamerica. In III Coloquio 
Pedro Bosch Gimpera: Rutas De 
Intercambio en Mesoamerica, 
June 5-9, 1995, Universidad 
Autonoma de Mexico, Mexico 
City. 

Annotation 

Compositional analysis of 130 
obsidian samples from five 
volcanic sources and 93 
obsidian artifacts from sites 
throughout the north central 
frontier in Durango, Zacatecas 
and Jalisco are reported. All 
analyses were performed by NAA 
at the Missouri University 
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Research Reactor and were 
integrated into the Missouri 
databank for Mesoamerican 
obsidians. The study 
indicates that an unexpected 
diversity of obsidian sources 
were utilized at various times 
during the history and 
prehistory of the northern 
frontier. With the expansion 
and growth of Mesoamerican 
culture into what is today 
northern Mexico, diversity may 
have increased as the desire 
for certain kinds of obsidian 
objects such as fine blades 
exceeded the limitations of 
local technologies and 
available raw material. This 
may have lead, in turn, to the 
development of new routes or 
the elaboration of pre
existing routes of interaction 
and trade on both sides of the 
Sierra Madre Occidental. 

Darl ing, J . Andrew and Frances 
M. Hayashida 

1995 Compositional analysis 
of the Huitzila and La Lobera 
obsidian sources in the 
southern Sierra Madre 
Occidental, Mexico. Journal 
of Radioanalytical and Nuclear 
Chemistry, Articles 
192 (2) : 245-254. 

Abstract 

Results of neutron activation 
analysis of 100 obsidian 
specimens from the southern 
Sierra Madre Occidental are 
discussed. Two separate 
perkaline sources are 
identified, Huitzila and La 
Lobera , which are chemically 
and spatially distinct. 
Subsequent subdivision of each 

• I 
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source into spatial and 
compositional subgroups 
suggest separate flows or 
subsources. Identification of 
archaeological artifacts which 
match these sources 
compositionally suggests that 
Huitzila and La Lobera were 
important sources of high 
quality obsidian which was 
distributed widely in northern 
Mesoamerica. 

Friedman, Irving, Fred w. 
Trembour, Franklin L. Smith, 
and George I. Smith 

1994 Is Obsidian Hydration 
Dating Affected by Relative 
Humidity? Quaternary Research 
41:185-190. 

Abstract 

Experiments carried out under 
temperatures and relative 
humidities that approximate 
ambient conditions show that 
the rate of hydration of 
obsidian is a funciton cf the 
relative humidity, as well as 
of previously established 
variables of temperature and 
obsidian chemical composition. 
Measurements of the relative 
humidity of soil at 25 sites 
and at depths of between 0.01 
and 2 m below ground show that 
in most soil environments at 
depths below about 0.25 m, the 
relative humidity is constant 
at 100%. We have found that 
the thickness of the hydrated 
layer developed on obsidian 
outcrops exposed to the sun 
and to relative humidities of 
30-90% is similar to that 
formed on other portions of 
the outcrop that were shielded 
from the sun and expcsed to a 
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relative humidity of 
approximately 100%. Surface 
samples of obsidian exposed to 
so+ar heating should hydrate 
more rapidly than samples 
buried in the ground. 
However, the effect of the 
lower mean relative humidity 
experiences by surface samples 
tends to compensate for the 
elevated temperature, which 
may explain why obsidian 
hydration ages of surface 
samples usually approximate 
those derived from buried 
samples. 

Glascock, Michael D., Hector 
Neff, Katherine S. Stryker, 
and Taryn N. Johnson 

1994 Sourcing Archaeological 
Obsidian by an Abbreviated NAA 
Procedure. Journal of 
Radioanalytical and Nuclear 
Chemistry, Articles 180:29-35. 

Abstract 

An abbreviated NAA procedure 
has been developed to 
fingerprint obsidian artifacts 
in the Mesoamerican region. 
Despite the large number of 
available sources, an NAA 
procedure, which relies on 
producing short-lived 
isotopes, has been applied 
witha success rate greater 
than 90 percent. The 
abbreviated NAA procedure is 
rapid and cost competitive 
with the XRF technique more 
often applied to obsidian 
sourcing. "Results from the 
analysis of over 1,200 
obsidian artifacts from 
throughout Mesoamerica are 
presented. 
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Gomez, Basil, Mic~ael D. 
Glascock, M. James Blackman, 
and Ian A. Todd 
1995 Neutron activation 
analysis of obsidian from 
Kalavasos-Tenta. Journal of 
Field Archaeology 22:503-508. 

Abstract 

The small quantity of obsidian 
used by the Aceramic Neolithic 
occupants of Cyprus was 
imported since there is no 
source on the island. The 
chemical composition, 
determined by neutron 
activation analysis, of six 
samples of obsidian from 
Kalavasos-Tenta indicates that 
they were derived from the 
central Anatolian, Gollu Dag 
(Ciftlik: Group 2b), source. 
Thus, on the basis of chemical 
composition, obsidian from 
five Cypriot Aceramic 
Neolithic sites has the same 
provenance. Our data suggest 
that the fragments we analyzed 
were not derived from a single 
core and, because obsidian 
occurs throughout the Aceramic 
period of occupation of 
Kalavasos-Tenta, it appears 
unlikely that the 36 artifacts 
recovered from the site 
represent a one-time transfer 
of material. This suggests an 
enduring supply, and implies 
to us that the inhabitants of 
Kalavasos-Tenta were never 
completely estranged from the 
mainland. 

Hctll, Mark E. and Steven 
Shackley 

1994 An Energy Dispersive x
ray Fluorescence Study of Some 
Near Eastern Obsidians. Al-
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Rafidan XV:25-32. (Institute 
for Cultural Studies of 
Ancient Iraq, Kokushkan 
University, Tokyo). 

Annotation 

Twenty four obsidian artifacts 
from three sites in the Habur 
River basin in northeastern 
Syria and northern Iraq were 
characteri~ed by energy
dispersive XRF spectrometry. 
Twenty two of the artifacts 
came one of the four 
subsources at Nemrut Dag, 
Turkey. Due to the lack of 
XRF data on these subsources, 
the specific subsource could 
not be identified. One of the 
two remaining artifacts came 
from source Bat Bing61, 
Turkey and the other came from 
an unknown source. 

Harbottle, Garman, Hector Neff 
and Ronald L. Bishop 
1994 The Sources of Copan 
Valley Obsidian. In Ceramics 
and Artifacts from Excavations 
in the Copan Residential Zone, 
edited by Gordon R. Willey, 
Richard M. Leventhal, Arthur 
A. Demarest and William L. 
Fash, pp. 445-457, Cambridge. 

Annotation 

One hundred thirty-nine 
obsidian artifacts from the 
Copan Valley were subjected to 
neutron activation analysis at 
Brookhaven National 
Laboratory. As anticipated, 
the overwhelming majority (132 
specimens) of obsidian 
recovered in the Copan Valley 
comes from the closest source, 
Ixtepeque. The seven 
remaining specimens pertain to 

I.:: 
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the source at El Chayal. 
These data provide no evidence 
of a difference between the 
two localities in external 
obsidian exchange relations. 
Thus, we find no grounds for 
questioning the assumption 
that the minor quantities of 
El Chayal obsidian that 
reached the Copan Valley were 
distributed through the same 
channels responsible for 
distribution of the more 
conunon Ixtepeque obsidian. 

Mitchell, Douglas R., and M. 
Steven Shackley 

1995 Classic Period Hohokam 
Obsidian Studies in Southern 
Arizona. Journal of Field 
Archaeology 22(3) :291-304. 

Abstract 

During the last decade a 
number of obsidian studies 
have been conducted on 
Classic-period Hohokam 
artifacts from sites in 
southern Arizona. The 
geological and cultural 
settings of this region make 
it an ideal area for the study 
of raw material acquistion and 
distribution networks. The 
technique of X-ray 
fluorescence (XRF) spectometry 
has been used an inexpensive 
means to characterize sources 
and artifacts. This paper 
discusses the results of 
obsidian studies conducted on 
nine sites or site complexes 
within the Hohokam area. The 
dominant pattern of raw 
material procurement appears 
to be one of proximity, where 
the most connnonly found 
obsidian on the site was 
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usually obtained from the 
closest source. Procurement 
strategies indicate that 
obsidian procurement may have 
been secondary or parallel to 
the acquisition of other 
primary resources. 

Neff, Hector, Frederick J. 
Bove, Taryn N. Johnson, and 
Barbara Arroyo 

1993 Fechamiento a Traves de 
Hidratacion de Obsidiana en la 
Costa Sur de Guatemala. 
Apuntes Arqueol6gicos 2:55-79. 

Annotation 

Obsidian hydration dating has 
been in use in Pacific coastal 
Guatemala since Friedman and 
Smith reported rim readings 
from La Victoria over 30 years 
ago. Subsequent obsidian 
dating efforts in the region 
for the most part have adhered 
to the "empirical"approach 
advocated by Meighan. In 
recent applications of the 
technique to assemblages from 
the Pacific coastal department 
of Escuintla, we have coupled 
source determination via 
neutron activation analysis 
with hydration rim readings 
and have evaluated the 
readings from each source 
separately. We consider both 
•empirical" dates obtained by 
correlation with independent 
chronological evidence and 
dates by calculating source
specific hydration rates on 
the basis of induced hydration 
experiments and estimates of 
effective hydration 
temperature. 
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Shackley, M. Steven 

1995 Sources of 
Archaeological Obsidian in the 
Greater American Southwest: An 
Update and Quantatitive 
Analysis. American Antiquity 
60 (3) : 531-551. 

Abstract 

Obsidian studies in the 
greater American Southwest 
have come of age. No longer 
does the region lag behind 
other adjoining regions both 
in the understanding of source 
provenance and the integration 
of obsidian source studies 
into regional designs. Most 
of the archaeological obsidian 
sources discussed here were 
originally presented in semi
quantitative form in this 
journal in 1988 (Shackley 
1988a). The purpose here is 
to present that same data in 
broadly useable quantitative 
calibrated to international 
standards, update the source 
descriptions when appropriate, 
and, finally, present data on 
a few new sources recently 
located. This is a necessary 
step to continue the momentum 
of obsidian studies in the 
region and make the 
information available to all. 
Finally, some discussion is 
directed toward the 
archaeological utility of 
obsidian studies in the 
region. 

Torrence, R., and K.L. Victor 

The relativity of density. 
Archaeology of Oceania 30:121-
131. 
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Abstract 

In an attempt to .overcome 
biases resulting from small 
sample size, we examine the 
potential of relative density, 
which Ambrose (n.d.;1994) and 
G;een (1987) have proposed is 
a non-destructive, 
inexpensive, and each 
technique for characterizing 
the chemical composition of 
obsidian from different 
sources in Melanesia. Our 
results demonstrate 
considerable overlap in 
relative density for the 
chemical subgroups in West New 
Britain, but also show that 
reasonable discrimination 
between obsidian samples from 
the West New Britain and Lou 
Island regional groups can be 
obtained. Weathered surfaces 
and inclusions are found to 
have inconsequential effects. 
It is argued that when used 
within its limitations, 
relative density could have an 
important role in future 
studies of prehistoric 
obsidian procurement and 
exchange. 

Yellin, Joseph 

1995 Trace element 
characteristics of Central 
Anatolian obsidian flows and 
their relevance to pre
history. Israel Journal of 
Chemistry 35:175-190. 

Abstract 

This report concerns the 
chemical characterization of 
obsidian sources from Central 
Anatolia by neutron activation 
analysis. The sources covered 

. ;. 
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in this study were Gollu Dag, 
Hotami 9 Dag, Koru Dag, Nenezi 
Dag, and ~atkoy. The study 
reported here was undertaken 
with the object of obtaining 
an accurate ·fingerprint• of 
the compositions of obsidian 
sources that would pennit 
tracing the origin of 
archaeological obsidian 
artifacts to their sources, 
and in particular, 
archaeological obsidian 
recovered from prehistoric 
sites in Israel. The extent 
of the sampling within the 
sources was more thorough than 
hitherto reported and the 
results are of high precision 
and accuracy. 

MEETINGS AND EVENTS 

1996 

February 22-23. State of 
Jefferson Meeting. Southern 
Oregon State College. Ashland, 
Oregon. USA. 

February 24-25. Sacramento 
River Ecosystem Prehistory. 
Central California 
Archaeological Foundation. 
California State University, 
Chico, California. USA. 

April 3-7. Society for 
California Archaeology 
Meeting. Red Lion Hotel, 
Bakersfield, California. USA. 

April 10-14. The 61st Annual 
Meeting of the Society for 
American Archaeology. Marriott 
Hotel, New Orleans, Louisiana, 
USA. 
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May 20-24. International 
Symposium on Archaeometry. 
Urbana-Champaign, Illinois. 
Sarah Wisseman, ATAM Program, 
University of Illinois, 116 
Observatory, 901 S. Mathews, 
Urbana, Il 61801, USA; 
tel:217-333-6629; fax: 217-
244-0466; email: 
wisarc®uxl.cso.uiuc.edu 

1997 

February 10-13. Sixth 
Australasian Archaeometry 
Conference. Australian Museum, 
Syndey, Australia. Austalian 
Institute of Nuclear Science 
and Engineering, Australian 
Nuclear Science and Technology 
Organization, Australian 
Museum. Dr. Claudio Tuniz, 
Sixth Australian Archaeometry 
Conference, AINSE, PMB 1, 
Menai, NSW 2234, Australia; 
tel: (02) 717-3493; fax: (02) 
717-9265; email: 
tuniz@atom.ansto.gov.au. 

ARCHAEOMETRY WORKSHOPS 

On February 24-25, 1996 
WORKSHOPS IN ARCHAEOMETRY will 
be held at the 7th Annual 
International Conference at 
the University of Buffalo. For 
more infonnation, contact 
Patrick S. Miller, email: 
psmiller@buffalo.edu, or Ezra 
Zubrow, tel: (716) 645-2511. 
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ABOUT THE IAOS 

The IAOS was established to: 

(1) develop standards for 
analytic procedures and ensure 
inter-laboratory 
comparability; 

(2) develop standards for 
recording and reporting. 
obsidian hydration and 
characterization results; 

(3) provide technical suport 
in the form of training and 
workshops for those wanting to 
develop their expertise in the 
field. 

{4) provide a central source 
of information regarding 
advances in obsidian studies 
and the analytic capabilities 
of various laboratories and 
institutions. 

Membership 

The IAOS needs membership to 
ensure the success of the 
organization. To be included 
as a member and receive all of 
the benefits thereof, you may 
apply for membership in one of 
the following categories: 

· Regular member $20.00/year 
· Institutional member $50.00 
· Life-Time Member $200.00 

Regular members are 
individuals or institutions 
who are interested in obsidian 
studies, and wish to support 
the goals of the IAOS. Regular 
members will receive any 
general mailings; 
announcements of meetings, 
conferences, and symposia; 
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bulletins; and papers 
distributed by the IAOS during 
the year. Regular members are 
entitled to attend and vote in 
Annual Meetings. 

Institutional members are 
those individuals, facilities, 
and institutions who are 
active in obsidian studies and 
wish to participate in inter
laboratory comparisons and 
standardization. If an 
institution joins, all members 
of that institution are listed 
as IAOS members, although they 
will receive only one mailing 
per institution. 
Institutional members will 
receive assistance from, or be 
able to collaborate with, 
other institutional members. 
Institutional members are 
automatically on the Executive 
Board, and as such have 
greater influence on the goals 
and activities of the IAOS. 

*Membership fee may be reduced 
or waived in cases of 
financial hardship or 
difficulty in paying in 
foreign currency. Please 
complete the fonn and return 
to the Secretary with a short 
explanation regarding lack of 
payment. 

**Because membership fees are 
very low, the IAOS asks that 
all payments be made in US 
dollars in international money 
orders or checks payable on a 
bank with a US branch. If you 
do not do so, much of your 
dues are spent in currency 
exchange 
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If you wish to join us, mail a 
check or money order to the 
IAOS: 

Viviana Ines Bellifemine, 
Secretary-Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-
0113 
(408) 629-7454 

CALL FOR ARTICLES AND 
INFORMATION 

Submissions for articles, 
short reports, abstracts, or 
announcements for inclusion in 
the next newsletter should be 
received by March 15, 1996. 
We accept electronic media on 
IBM compatible 3.5" or 5.25 11 

diskettes in a variety of word 
processing formats, but 
Wordperfect (5.n) is 
preferred. A hard copy of the 
text and any figures should 
accompany diskettes. Send to 
Blossom Hamusek, 2874 Camulos 
Way, Redding, California, 
9 6 o o 2 , USA; t e 1 : ( 916) 2 21-
7852; 

Short Reports and Reviews: If 
you are interested in briefly 
reporting on research findings 
(e.g., one column in length) , 
contact Mike Rondeau at 
Caltrans Environmental 
Program, 1120 N St., P.O. Box 
942874 MS 27, Sacramento, 
California, 94274-0001, USA; 
t e 1 : { 916 ) 6 5 3 - 0 9 7 4 ; fax : 
(916) 653-6126; email: 
mrondeau@trmx3.dot.gov . ca 
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IAOS OFFICERS, 1995-1996 

President: Michael Glascock 
President Elect: Tom Jackson 
Secretary-Treasurer: Viviana 
Ines Bellifemine 
Bulletin Editor: Blossom J. 
Hamusek 
Advisory Board: Clement 
Meighan, Roger Green, Irving 
Friedman 

NEW MEMBERS LIST: 

J. Andrew Darling. Uni\· of Michigan. Ml 

Mark Druss. Idaho 

Patricia Escola. Argentina 

Bill Matthews. Sequoia National Forest. CA 
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NEWS AND INF.ORMATION 

THE IAOS ANNUAL. MEETING 

The eight annual meeting of the JAOS will 
be held from 4:30 to 6:00 at the Marriott 
Hotel in New Orleans, Louisiana on 
Friday, April 12, 1996, in conjunction 
with the 61st annual meeting of the Society 
for American Archaeology. 

Following a short business meeting at 
which the results from the recent election 
will be announced, incoming president 
Tom Jackson and Michael Glascock will 
lead a discussion regarding the members 
most current research. Various projects on 
which IAOS members can assist or 
collaborate with one another will be 
another topic of discussion. Details on the 
meeting's location will be found at the 
SAA Information Booth. 
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The Obsidian Sources Database Effort: 
Sources in Guatemala and Honduras as 
Examples 

by Michad D. Glaa:xlck {UniYCTlity of Mm:luri) 

In an earlier IAOS Bulletin you should 
have read about efforts that several IAOS 
members are making to compile 
information for a comprehensive 
descriptive database on obsidian sources 
(e.g., most common names, alternate 
names, source type, locations, geologic 
setting, visual and petrographic 
characteristics, chemical data 
archaeological significance, literature 
references, etc.) The eventual goal is to 
make the database available to IAOS 
members either by PC diskette or through 
the WWW. Mike Glascock is compiling 
information on sources in the western; 
Roger Bird is taking care of sources in the 
South Pacific and eastern Asia; Robert 
Tykot is taking care of sources in the 
western Mediterranean and Europe; and 
George Rapp is taking care of sources in 
Turkey and the Near East. 

As an example of the utility of such a 
database, names of confirmed obsidian 
sources in Guatemala and Honduras are 
tabulated below along with a listing of 
other known names that have been reported 
in the literature to identify these sources. 
A map showing the locations of these 
sources is shown in Figure 1. By 
standardizing in the use of the most 
common name for a source, we can help 
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eliminate the confusion generated when 
different names for the same source are 
used. 

Fig. I. Map of obsidian sources in 
Guatemala and Honduras. 

Table I. Obsidian Sources in Guatemala & Honduras 

Mall 
I. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

Most common name 
Palo Gordo 
San Lorenzo 
San Martin Jilotepeque 

(6 subgroups) 
El Chayal 
Sansare 

Other names 
Tajumulco-1, San Marcos 
Tajumulco-2 
Aldea Chatalun, Rio Pixcaya, Pixcaya, Pachay, 
Choatalum, 
Chimaltenango, Inyaalchay, Sauces, Type C, Las Burras 
La Joya, La Jolla, Palencia, Las Navajas 

Jalapa Los Mezcales 
San Bartolome Milpas Altas 
Media Cuesta Lake Ayarza, Laguna de Ayarza, San Rafaelito 
Ixtepeque Papalhuapa, Cerro Pino Redondo, Cerro Chaguitillo, 

La Esperanza 
Giiinope 
San Luis (4 subgroups) 

Agua Blanca 
Lake Y ojoa, Lake Yajoa 

Agua Helada, Quebrada Agua Helada, Agua Sucia, 
Torreno 

2 
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TECH NOTES 

This section of the Newsletter is devoted to 
sharing new techniques, innovative ideas, 
source of equipment and supplies, and 
discussing new technologies. Obsidian 
analysts are invited to submit information 
related to these topics. 

ON THE COUPLING OF PIXE AND 
FISSION TRACK DATING FOR 

OBSIDIAN SOURCING 

by Ludovic Bellot-Gurlet*, Thomas 
Calligaro**, Olivier Dorighel *, Jean
Claude Oran**, Gerard Poupeau * and 
Joseph Salomon** 

*ERS 129 of CNRS, Universite Joseph 
Fourier, Grenoble, France, E-mail: 
poupeau@grenet.fr; 
**Laboratoire de. kecherche des Musees cie 
France, 6 rue des Pyramides, Paris 75041, 
France. 

Provenience studies of obsidian artifacts 
rely on the observation that in general the 
chemical variations between different 
obsidian sources are larger than intra
source variations. It may, however, happen 
that two geographically distant sources are 
chemically difficult to differentiate as 
between the Bingol and Nemrut Dag 
sources in Anatolia (Gratuze et al, 1993), 
or that a given source presents a variable 
composition as is the case for the 
Mullumica flow of Ecuador (Asaro et al., 
1994). In such cases, it may be useful to 
complete the geochemical characterization 
of obsidian by its dating (e.g. Bigazzi et 
al., 1996 for Anatolia). We found that this 
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geochemical/ geochronologic approach, 
using PIXE and Fission Track Dating 
(FTD) might allow a better resolution in 
Colombian and Ecuadorian archaeological 
artifact sourcing studies. 

PlXE analyses 

The Ion Beam Analysis facility we use is 
the 2 MV tandem accelerator AGLAE of 
the Laboratoire de Recherche des Musees 
de France. PIXE analyses are made with a 
0.5 mm diameter beam of 3 MeV protons, 
the measurements being performed in air 
with an external beam (Calligaro et al., 
1996). The samples are generally prepared 
as polished sections. However, precious 
artifacts can be analysed non-destructively 
and working outside the accelerator 
vacuum gives a greater flexibility in 
positioning such samples. The experimental 
set-up includes two Si(Li) detectors for the 
simultaneous detection of respectively low
and high-energy X-rays, corresponding to 
light (8 < Z < 30) and heavy (Z > 30) 
elements. In order to reduce X-rays 
attenuation by air a helium gas flux is 
injected in the gap between the beam 
impact spot on the sample and the low
energy X-ray detector. Backscattered 
protons, detrimental for the low-energy 
detector resolution, are deflected by a 
permanent magnet set up in front of this 
detector. The X-rays spectra are treated 
with the GUPIX software (Maxwell et al., 
1989). For each sample three spot analyses 
are made in order to overcome sample 
inhomogeneity. In obsidians we detennine 
routinely 15 major and trace elements with 
a precision of 10% or better (at 2u level). 
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Fission Track Dating 

Obsidians are dated in Grenoble by the 
fission track method. Spontaneous fission 
tracks are often partially annealed, i.e. 
shortened, as a response to the ambient 
temperatures which prevail at the Earth's 
surface. This results in a variable lowering 
of obsidian ages. In order to take this 
effect into account, we determine plateau
ages following the procedure proposed by 
Storzer and Poupeau (1973). All non
devitrified obsidians of age > 1 ka can be 
dated by fission tracks. The precision on a 
fission track age is controlled by the 
spontaneous track density (number of 
tracks/cm2). It varies roughly from ± 10 % 
for the youngest ones to ± 5 % for ages 
> 100 ka (lu). Our experimental 
procedures are described elsewhere 
(Dorighel et al., 1994). 

The fission track age of an obsidian artifact 
is usually that of its source material. 
However, it may happen that an artifact 
burnt in a hearth or a natural fire at several 
hundred degrees Celcius looses all its pre
existing spontaneous fission tracks. 
Therefore, artifacts with annealing
corrected fission track ages equal to lower 
than that of the site they come from are 
hot to be considered in provenience 
studies. Limitations to fission track dating , 
in addition to devitrification, may come 
from the presence of bubbles, inclusions 
and other glass defects, whose shapes and 
abundance may make track identification a 
real challenge. Opacity of some obsidians 
makes also FTD a difficult task. 
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A PIXE/FTD case study in Colombia 
and Ecuador 

We are working on an obsidian sourcing 
project in Colombia and Ecuador. Thanks 
to an European and American network of 
archaeology and geology collaborators, we 
have presently more than 900 artifacts 
from 62 archaeological sites belonging to 
the Formative to Integration periods, i.e. 
from about 3500 BC to 1500 AD. To date, 
we have analysed by PIXE obsidians of six 
Ecuadorian sources from the Sierra de 
Guamani, to the SE of Quito and that of 
Rio Hondo, near to Popayan, in southern 
Colombia (Figure 1). 

Quito 

J
nave.n_tura 

' 
• Cali 

;A. 

Popayan-* 
Rio Kondo 

* Sierra de 
Guamani 

0 

}11 
~ E cuad o r 

* Obsidian sources 

A . ..:... Archaeological sites 

1 Cities Border 

so 2001\1'1 

Figure 1. Location of the obsidian 
sources cited in the text. Triangles. Black 
triangles : Tumaco-La Tolita culture sites 
of which at least one artefact is in the 
shaded area of Figure 2. 
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We found that these sources are 
easily distinguished by PIXE analysis and 
as already shown by Asaro et al. ( 1994) 
that obsidians from the Mullumica flow 
presented variable compositions (Figure 2). 

• Sources 
o Artefacts 

Rio Hondo 
3.7 Ma 

~ 

8 
J>l . 

<f§l) 
Yanaurco-Ouiscatola 

1.4-1 .7 Ma 

Callejones 0.17 Ma CY 

Yurac Pacha 
• 0.39-0.47 fy1a 

• El Tabion 0.85 Ma 

O 260 280 300 320 340 360 380 400 420 440 

Mn (ppm) 

Figure 2. Plot of strontium versus 
manganese for various obsidian sources 
and artifacts. The six sources are 
identified by their ages (Bigazzi et al., 
1992) and names. Artifacts in the shaded 
area are all from the Tumaco-La Tolita 
culture. 

Among the artifacts analysed up to now, 
some might apparently, on the basis of 
chemical proximity, be attributed to a 
given source. However, FTD shows that 
some artifacts compositionally close to a 
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given source may differ from it in terms of 
age. This is the case for instance for one 
artifact with an age of 0.42 Ma, 
chemically close to the Callejones source 
which is dated at 0. 17-0. 18 Ma (see Figure 
2). Clearly, such an artifact cannot come 
from this source. This and another 
example are discussed in Dorighel et al. 
(1996). It would remain in such cases to 
investigate whether chemical proximity 
between one artifact and a known source 
might or not correspond to a geographical 
vicinity between this source and the source 
of the artifact. This calls for more detailed 
field studies of some source areas. 

A large group of artifacts from various 
coastal sites of the Tumaco-La Tolita 
culture defined in Figure 2 a domain 
secant -which is not an effect of 
representation- with one source domain, 
that of the Mullum:~a flow. As the end 
members of the Mullumica domain are not 
precisely known, it is unclear from 
geochemical data alone whether or not the 
source of all or a fraction of these artifacts 
has to be attributed to Mullumica. 

FTD assigns the Mullumica flow an age of 
0.17-0.18 Ma (Bigazzi et al., 1992 and 
our unpublished data). On the contrary., the 
apparent fission track ages of 3 artifacts 
coming from the Tumaco-La Tolita coastal 
sites of Figure 1 dated so far are all older 
than that of the Mullumica flow. In all of 
these artifacts the spontaneous fission 
tracks are partially annealed, and the 
plateau-ages already determined on 7 
samples are around 0.3 Ma. This age is 
older than that of the Mullumica flow and 
therefore excludes a Mullumica origin 
(Dorighel et al., 1996). 
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Although our obsidian sourcing project in 
Colombia and Ecuador is still in a 
preliminary phase, FTD already appears as 
a useful complement to PTXE (or more 
generally geochemical) characterization. 
We would be very interested to extend our 
collaborations with other colleagues 
involved in obsidian artifacts sourcing 
studies in Andean and other, -
Mediterranean-countries, as well as to 
increase sample exchanges for laboratory 
i ntercalibrations. 
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AUSTRALASIAN ARCHAEOMETRY: 
RETROSPECTIVES FOR THE NEW 
MILLENNIUM: CALL FOR PAPERS 

The Sixth Australasian Archaeometry 
Conference will be held at the Australian 
Museum, Sydney from 10-13 February 
1997. As this will be the last official 
meeting on Australasian archaeometry this 
millennium, the Conference will present an 
overview of the current status of 
archaeometry, major achievements, recent 
advances, and applications. For this 
purpose, archaeometry is defined in the 
broadest context and contributions are 
sought from as wide a field as possible. 
We expect that as at previous conferences, 
there will be a major session devoted to 
obsidian studies including dating, charac
terization, use-wear and residues. 

At this early stage of planning, the 
organizing committee invites contributions 
in the form of major reviews of techniques 
and applications as well as suggestions for 
paper and poster session on significant 
thematic issues that place importance on 
inter-disciplinary studies. 

Suggested themes to date include: 

1. Human colonization of Australasia and 
Oceania. 
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2. Extinction: its causes and timing. 

3. Natural resources, production, trade 
and exchange in a worldwide perspective. 

Academic sessions will be held at The 
Australian Museum and there will be a one 
day visit to the AMS and other facilities at 
ANSTO including a BBQ and business 
meeting to consider the organization of the 
archaeometry community in Australasia, 
national facilties, etc. As with previous 
conferences distinguished overseas visitors 
will present public lectures in association 
with the conference. 

To receive the Second circular and 
registration materials, please send your 
name and address to: 

Secretariat 
Sixth Al'stralasian Archaeometry 
Conference 
AINSE 
PMB I 
Menai NSW 2234 
Australia 

Send ideas for sessions, review papers, or 
paper abstracts to the Academic program 
chairmen: 
Dr. Claudio Tuniz, AINSE (as above); Tel 
(61-2-7173493); Fax (61-2-7179256); 
e-mail: tuniz@atom. ansto. gov. au 
or 
Dr. Richard Fullagar, Division of 
Anthropology, The Australian Museum, 6 
College Street, Sydney South NSW 2000, 
Australia. Tel (61-2-3206147); Fax (61-2-
3206058); e-mail: 
richardf@amsg.austmus.oz.au 
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MEETINGS AND EVENTS 

1996 

April 3-7. Society for California 
Archaeology Meeting. Red Lion Hotel, 
Bakersfield, California. USA. 

April 10-14. The 61st Annual Meeting of 
the Society for American Archaeology. 
Marriott Hotel, New Orleans, Louisiana, 
USA. 

May 1-5. The 29th Annual Conference of 
the Canadian Archaeological Association. 
Delta Barrington Hotel, Halifax, Nova 
Scotia. Stephen Davis, Conference 
Coordinator, Department of Anthropology, 
St. Mary's University, Halifax, Nova 
Scotia, Canada B3 H 3C3, (902) 420-5361, 
or Rob Ferguson, Program Coordinator, 
Parks Canada, Historic Properties, 
Halifax, Nova Scotia, ·Canada B3J 1S9, 
(902) 426-9505; Email: 
rob_ferguson@pch.gc.ca. 

May 20-24. International Symposium on 
Archaeometry. Urbana-Champaign, 
Illinois. Sarah Wisseman, AT AM 
Program, University of 111inois, 116 
Observatory, 901 S. Mathews, Urbana, II 
61801, USA; tel:217-333-6629; fax: 217-
244-0466; email: wisarc@uxl .cso. uiuc.edu 

September 8-14. The XIII International 
Congress of the Union of Prehistoric and 
Protohistoric Sciences. Forli, Italy. Sarah 
Milliken, c/o Segreteria XIII Congresso 
U.I.S.P.P., Via Marchesi, 1, 47100 Forli, 
Italy; Fax: 39-543-35805. 
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1997 

February 10-13. Sixth Australasian 
Archaeometry Conference. Australian 
Museum, Syndey, Australia. Austalian 
Institute of Nuclear Science and 
Engineering, Australian Nuclear Science 
and Technology Organization, Australian 
Museum. Dr. Claudio Tuniz, Sixth 
Australian Archaeometry Conference, 
AINSE, PMB 1, Menai, NSW 2234, 
Australia; tel: (02) 717-3493; fax: (02) 
717-9265; email: 
tuniz@atom. ansto. gov. au. 

ABOUT THE IAOS 

The IAOS was established to: 

(1) develop standards for analytic 
procedures and ensure inter-laboratory 
comparability; 

(2) develop standards for recording and 
reporting obsidian hydration and 
characterization results; 

(3) provide technical suport in the form of 
training and workshops for those wanting 
to develop their expertise in the field. 

( 4) provide a central source of information 
regarding advances in obsidian studies and 
the analytic capabilities of various 
laboratories and institutions. 

Membership 

The IAOS needs membership to ensure the 
success of the organization. To be 
included as a member and receive all of 
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the benefits thereof, you may apply for 
membership in one of the following 
categories: 

· Regular member $20.00/year 
· Institutional member $50.00 
· Life-Time Member $200.00 

Regular members are individuals or 
institutions who are interested in obsidian 
studies, and wish to support the goals of 
the IAOS. Regular members will receive 
any general mailings; announcements of 
meetings, conferences, and symposia; 
bulletins; and papers distributed by the 
IAOS during the year. Regular members 
are entitled to attend and vote in Annual 
Meetings. 

Institutional members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in 
inter-laboratory comparisons and 
standardization. If an institution joins, all 
members of that institution are listed as 
IAOS members, although they will receive 
only one mailing per institution. 
Institutional members will receive 
assistance from, or be able to collaborate 
with, other institutional members. 
Institutional members are automatically on 
the Executive Board, and as such have 
greater influence on the goals and activities 
of the IAOS. 

*Membership fee may be reduced or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. 
Please complete the fonn and return to the 
Secretary with a short explanation 
regarding lack of payment. 

. -
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**Because membership fees are very low, 
the IAOS asks that all payments be made 
in US dollars in international money orders 
or checks payable on a bank with a US 
branch. If you do not do so, much of 
your dues are spent in currency exchange 
If you wish to join us, mail a check or 
money order to the IAOS: 

Viviana Ines Bellifemine, Secretary
Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-0113 
(408) 629-7454 

CALL FOR ARTICLES AND 
1NFORMATI0N 

Submissions for articles, short reports, 
abstract~, or announcements for inclusion 
in the next newsletter should be received 
by June 15, 1996. We accept electronic 
media on IBM compatible 3.5" or 5.25" 
diskettes in a variety of word processing 
formats , but Wordperfect (5.n) is 
preferred. A hard copy of the text and any 
figures should accompany diskettes. Send 
to Blossom Hamusek, 2874 Camulos Way, 
Redding, California, 96002, USA; tel: 
(916) 221-7852; 

Short Reports and Reviews: If you are 
interested in briefly reporting on research 
findings (e.g., one column in length), 
contact Mike Rondeau at Caltrans 
Environmental Program, 1120 N St., P.O. 
Box 942874 MS 27, Sacramento, 
California, 94274-0001, USA; tel: (916) 
653-0974; fax: (916) 653-6126; email: 
mrondeau@trmx3. dot. gov .ca 
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NEWS AND INFORMATION 

A REPORT OF THE IAOS ANNI.JAL 
MEETING 

by Dr. Michael Glascock 

The eighth annual meeting of the IAOS was held 
at the New Orleans Marriott Hotel on the 
afternoon of Friday April 12, 1996, in con
junction with the 61 st annual meeting of the 
Society for American Archaeology. A total of 12 
members and officers were present. The member 
who came from the greatest distance was Dr. 
Roger Green from the University of Auckland in 
New Zealand. 

The meeting was called to order by President 
Michael Glascock who reported on a summary of 
the accomplishments and activities of the IAOS 
during the past year. These include: ( 1) 
publication of three IAOS Bulletins (the most 
recent being issue Number 16 was in the mail at 
meeting time); (2) an increase in the IAOS 
treasury balance from $2 905 .63 in May 1995 to 
$3,837.81 attheendofMarch 1996; (3) 
membership approval of changes to the IAOS by
laws through ballot; and ( 4) election of new 
officers. 

~ • I 

The election of new officers resulted in Jon 
Ericson being chosen as President-elect and Jeff 
Hamilton being chosen as Secretary-Treasurer. 
Jon will be President-elect from 1996-1997 and 
serve as IAOS President from I 997-1998. Jeff 
Hamilton was to serve as Secretary-Treasurer 
from 1996-1.998, however, due to overwork Jeff 
resigned from the position. Pat Dunning of San 
Jose State University has agreed to take over the 
position of Secretary-Treasurer. The mailing 
address will remain as: IAOS, Department of 
Anthropology, San Jose State University, San 
Jose CA 95192-0113. Phone: 408.997-9183. 
Blossom Hamusek will continue as Newsletl'er 
Editor for another year. 

Total IAOS membership as of April I, 1996 is 
J 14 persons of whom 15 are international. 
Countries represented by IAOS membership 
include Israel, New Zealand, Australia Russia 
Mexico, France, Japan Greece, Argentina and 
the USA. Fifteen of the members are new since 
last year. lnfonnation for this report was 
provided by Viviana Bellifemmine (outgoing 
Secretary-Treasurer). 

During the IAOS meeting, a motion was made by 
Jon Ericson to establish an 'Excellence in 
Obsidian Studies Award ' to be presented 
annually at the SAA meeting. The motion was 
discussed, amended, and passed by a unanimous 
vote of members present at the meeting. The 
conditions of the award are as follows: 

The &cel/ence in Obsidian Studies Award will 
be presented in recognition of excellence in 
obsidian research to a scientist or archaeologist 
whose innovative research or lifetime, repeated 
and enduring contributions have contributed 
significantly to obsidian studies. The protocol 
for this annual award wi/1 be as follows: 

/. The award shall be presented at the 
Society for American Archaeology 
meeting as part of the award ceremony. 
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2. Nominations shall be acceptedfrom the Mesoamerica where surface erosion is a serious 
general membership of the IAOS as part problem. All participants enjoyed hearing about 
of the regular election ballot. each other's most recent developments. 

3. The award shall be determined by a A final item of discussion was a possible "' 
committee composed of the past outreach (i.e., workshop) for other archaeologists 
President, current President, President- at a future SAA meeting. The outreach would 
Elect, and Secretary-Treasurer. offer archaeologists unfamiliar with the 

possibilities of obsidian research an opportunity 
The first Excellence in Obsidian Studies Award to interact with experts who would explain their 
will be presented at the 1997 SAA meeting. techniques, procedures, and limitations and 

which of these are appropriate for answering 
A number of other items were discussed during specific archaeological questions. 
the meeting. One of these was the possibility of 
making the IAOS President a two-year position. The workshop may include demonstrations, 
Incoming President Tom Jackson and President- photographs, slides, posters, etc. as well as 
elect Jon Ericson will provide future discussion discussion periods. At the same time, the 
on this topic. outreach would enable obsidian researchers an 

opportunity to explain where their research is 
A second item of discussion was the IAOS focused and how individual research efforts may 
Homepage and the related Obsidian Source List compliment one another. The discussion 
Database now on the WWW. The Internet concluded that an effort would be made to 
addresses for both are: organize a workshop at the 1998 SAA meeting to 

be held in Seattle. Tom Jackson and Jon Ericson 
http://www.peak.org/obsidian/obsidian.html will work on this during the next year. 
and 
http://www.peak.org/-skinncr/s_home.btml, 
respectively. UC BERKELEY XRF AND SOUTHWEST 

OBSIDIAN SOURCES WEB PAGES 
Thanks are owed to Craig Skinner for making 
both of these possible. by Dr. M. Steven Shackley 

Another item of discussion was a proposed new Two informative home pages are now online at 
inter-calibration exercise for IAOS members UC Berkeley. Perhaps the most useful is the 

interested in obsidian sourcing (i.e., NAA, XRF, Southwest obsidian source page 
ICP, PIXE, or any other analytical method). <http://obsidian.pahma.berkeley.edu/xrflab.htm> 

Mike Glascock has a 40kg boulder of obsidian An image map showing the location of known 

from the well known Sierra de Pachuca obsidian sources of archaeological obsidian in the region, 

source in the state of Hidalgo, Mexico. He will as well as source lists by region, can be used to 

make half kilogram blocks available to anyone access source descriptions, compositional data, 

interested in participating in the inter-calibration graphic displays and photographs of geologic 

exercise. Please write to Dr. Michael D. features. Additional pages describe the silicic 

Glascock, Research Reactor Center, University volcanic history of the Southwest relative to 

ofMissouri, Columbia, MO 65211. The archaeological obsidian studies, and a definition 

analytical results will be compiled by Glascock of obsidian as a glass, emphasizing the Tertiary 

and reported in a future IAOS Bulletin. Period sources common in the region. Links to 
regional and topical geological and archaeo-

The meeting also included a round-table logical web sites are scattered throughout this 

description of ongoing research by each of the web. 

members present Some of these included 
The EDXRF Lab page obsidian sourcing in new regions ( eastern Russia, 

Alaska, and the island of Borneo), new <htpp://obsidian.pahma.berkeley.edu/xrflab.htm> 

experiments to examine the underlying properties is devoted to the research services of the lab, but 

of obsidian hydration, and the use of internal- also links to feedback and printable forms, as 

fissures to date obsidian artifacts in southern well as the Southwest obsidian home page. 

2 ., ' f 
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UC BERKELEY GETS A NEW 
WA VE LENGTH X-RAY FLUORESCENCE 

SPECTROMETER 

The Department of Geology and Geophysics. and 
the Phobe Hearst Museum of Anthropology. 
UCB in a cooperative venture. have recently 
received funding from the National Science 
Foundation and on-campus grants to acquire a 
state-of-the-art wavelength dispersive x-ray 
fluorescence spectrometer. This instrument will 
allow us to analyze archaeological obsidian. 
other raw materials. and cera;;ics with precision 
near that of the reactor (NAA) shut dm n at the 
Lawrence Berkeley Lab a number of years ago. 
This new facility should be in operation early 
next year. For further information contact: 

Steve Shackley 
Phoebe Hearst Museum of Anthropolog) 
I 03 Kroeber Hall 
University of California 
Berkeley, CA 94720-3712 
(510) 643-1193. x-3 
shackley@qal. berke ley .ed u 

IAOS WORLD WIDE WEB NEWS 

by Craig E. Skinner 
Northwest Research Obsidian Studies Lab 

http ://www.peak.org/obsid ia n/obsid ia n.h t m I 

IAOS JJ eh Site. Work on the IAOS Web site is 
progressing nicely and the site now looks fairly 
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presentable. Home page buttons and links will 
now lake you to: 

• Information about the IAOS 
• .'\ worlcfo idc: obsidian source list (sec below) 
• A direc1or: of obsidian charach:rization and 

h~ drat ion laboratories (sc:c below) 
• Back issues of the /.IOS Bulletin 
• A downloadable cop of the IAOS hsidian 

Bibliography 
• A guide to obsidian-related Internet re ources 
• :\ resource page: with links to \'arious items that 

should be of use for obsidian researcher_ 

The Webserver space for this site is being 
donated by PEAK Inc .• of Corvallis, Oregon. 
My thanks to them for their benevolent policies 
towards not-for-profit enterprises like the IAOS. 

II or/ /wide Obsidian Source List. The 
worldwide ob_idian source list originally 
proposed b. Michael Glascock (University of 
Missouri) in previous editions of the IAOS 
Bullt!tin is now a reality on the Web. The 
Archaeometry Laboratory at Murr (M. Glascock) 
and the Northwest Research Obsidian Studies 
Laboratory (C. Skinner) have combined 
resources to compile a working version of the list 
that is now available online. We' ve also 
integrated our coverage of the Southwest U. S. 
sources with Steve Shackley s excellent 
descriptions of sources available at the 
University of California (Berkeley) XRF Lab 
Web site. The current version of the source list 
also includes coverage for several obsidian 
characterization labs (Archaeometry Lab at 
Murr. Northwest Research, and Simon Fraser) so 
that you see who has the most complete source 
coverage for specific geographic areas. 
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The source list is, of course, a moving target and 
is destined to be a work in progress for some 
time to come. We are constantly tinkering with 
the lists - adding sources, chasing down alternate 
names, fixing mistakes, and so on. If you spot 
anything that needs adjusting be sure and let us 
know. 

Updated Obsidian labs Directory. The last 
catalog of obsidian hydration and 
characterization laboratories appeared in the 
JAGS Bulletin in 1992 (No. 7) and 1993 (No. 9). 
The latest update to the lab directory is currently 
in production and a preliminary version should 
be posted on the IAOS Web site by the time you 
see this article. If you would like to be included 
in the directory or would like to make any 
changes to your listing, let me know and I'll 
make the necessary adjustments. 

WWW Directory: 
Obsidian-Related Resources 

hltp://www.prnk.org/obsldinn/obsid Inn .html 
IAOS (lnternntional Association for Ohsidi;rn Studies) 
1 lome Page. All the Web sites below nre acce~sible 
through the IAOS home page. 

hUp://www.miuouri.edu/-m urrwww/Archlab.htm I 
Arclrncometry Laboratory at MURR 

http:1/obsidian.pahma.berk,ley.edu/xrnab.htm 
Rcrkcley X-Ray Fluorescence Spectrometry l.:ibornlmy 

htl p :1/·wwwl.h uj i.ac. i 1/- a pp lb au m/in dex .h Im I 
I lchrew l'ni\'c:rsity Jnstilute of t\rchnc:ofogy 
Archac:ornetry Unit 

http://www.peAk.org/-skinncr/iaos bib.html 
IAOS Obsidian Bibliogrnphy 1.55 (340K I 

hl1p://www.penk.org/-5kinncr/megnscop.html 
Mcgascopic Descriptive Terminology for Obsidim1 

h ltp://www.peak.org/-,kln ncr/obsld In n.htm I 
Northwest Research Obsidian Studies J.ahoratory 

h lip ://www.ohas.co m 
Obsidian Hydration t\nnlysis Service 

http://www.auckland.ac.n1/ant/ob,idian. h tm 
Obsidian I lydration Laborntory at the Centre for 
Archaeological Research, University of Auckland. New 
Zealand 

htlp:l/www.pc:ak.org/---sklnncr/cc:sJ 2.html 
Obsidian-Relnted Articles: Some full text ar1icles and 
abstracts ahoul obsidian-related topics 

htlp:l/www.puk.org/---sklnncr/s home.html 
Obsidian Source List: A listing of-:.vorldwide ohsidi:ln 
sources 

hllp://www.peak.org/---skinncr/rc5) I.html 
Resource lisl of obsidian-rel:tled topi;; 
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OBSIDIAN LAB UPDATE: 
Northwest Research 
Obsidian Studies Laboratory 

Craig E. Skinner 
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/\.ortlnvest Research Obsidian Studies Laboratory 

l'd like to announce the change of ownership of 
the Biosystems Analysis Obsidian Studies Lab to 
the Northwest Research Obsidian Studies 
Laboratory. We have recently concluded the 
purchase of the Spectrace 5000 XRF 
spectrometer, obsidian reference collection and 
obsidian h_ dration laboratory from Biosystems 
Analysis of Santa Cruz, California, and have 
moved the lab to Corvallis Oregon. Longtime 
BioSystems' XRF analyst Kathy Davis is still 
associated wi th the lab, joining me and Jennifer 
Thatcher, our obsidian hydration analyst. 

For more information about the lab services and 
our ongoing research program, please take a look 
at our World Wide Web site 
(http://www. peak/org/-Skinncr/obsid ian. htm \) or 
get in touch with us at the address below: 

Northw~t Research Obsidian Studies Laboratory 

Tho No,dn,,ut. A-Jo OlN<M ~ Ld."°"''7 Cf"""<'tr e..s,._,. """'"' QbmbnSo.d,<1 ,..,..,, 
o!c,1 .a Tindy '*=!'u-tt.:t .ul)"tl::al ~ , rrl.atcd to ob~.al ,rac:e ~ C;Wa.c;uf'W.llot\ f tCKrt'iQI:') ~ , . ob ~ 
h,\:• l>.lll~1. Ddi~sowct" itl.Kk1,~nlbeco,-a, 11th.w:oiog,c al 1c rt • c:h.Wtaboo&t 
r.oo..Jc11rut1:n:~ ch• muit1.:io~e•"' •c.me. tc1'orumd111c 9""'i '° ~ •olc ~ltpb"I ~:=.~,t='mt:;~':;.~';*"' 1,r.,cumdi:c du .ound~C&:~ 

Northwest Research Obsidian Studies 
Laboratory 

1414 NW Polk •Corvallis, OR 97330 
Voice: (541)754-7507 

Fax: (541 )753-2420 
Internet: skinncr@peak.org 
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SHORT REPORTS & REVIEWS 

Compiled by Mike Rondeau. Ca/trans 
Environmental Program 1120 N St. 
PO Box 942874 MS 27 
Sacramento, CA 94274-000/ 
Voice: 9/6.653-0974: FAX:916.653-6126; 
mrondeau@trmx3.dot.gov. ca 

Short Reports & Reviews provides an 
archaeological context in which to report 
obsidian research and related infonnation. 
Reviews of recent studies, research in progress, 
older findings regional, site, and artifact specific 
summaries as wel I as other reports, 
announcements, etc. of pertinent interest are 
encouraged. To submit contributions to Short 
Reports or for an outline of recommended 
archaeologicaVobsidian infonnation for the Short 
Report fonnat contact Mike Rondeau. 

Beyond Ceramics? Late Post-Classic 
Chronometrics in tbe Basin of Mexico 

A Review 

A paper entitled The Post-Classic Occupation at 
Otumba: A Chronological Assessment was 
presented by Deborah Nichols and Thomas 
Charlton at the 60th Annual Meeting of the 
Society for American Archaeology in 
Minneapolis ( 1995). The paper focused on 
research efforts at the city-state of Otumba in the 
Teotihuacan Valley of Mexico. It provided an 
interesting overview of the chronometric use of 
pottery types in the Late Post-Classic era of the 
region. Both radiocarbon and obsidian hydration 
results were used in evaluating the ceramic-based 
chronology that had been developed at Otumba. 

The paper provided information at some length 
on the relevant ceramic sequence and its 
development, the selected deposits and the 
chronometric results of the radiocarbon and 
obsidian hydration analyses. One interesting 
cluster of obsidian hydration dates were 
divergent from what was expected based on 
ceramic assignments. While calendrical obsidian 
hydration dates were provided in the paper 
neither the hydration band width readings from 
which the calend.rical interpretations were made 
nor the method of calculating those dates were 
provided. It was explicitly stated, however, that 
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the paper would proceed on the assumed 
accuracy of the dates. 

Several passing references to Pachuca obsidian 
left open the question, for those unfamiliar with 
the region as to whether differing glass types 
might have been present at Otumba that could 
have played a role in the aberrant hydration 
findings. Whether or not sourcing studies were 
undertaken or even needed as a control for 
hydration band width analysis is not mentioned. 
Post-depositional mixing of deposits curation 
scavenging and reuse of obsidian artifacts were 
all considered as possible reasons for the 
anomalous readings. 

It should be remembered that the time limitations 
on such papers prevents the inclusion of all 
relevant data. The data selection and rejection 
process is always of interest The radiocarbon 
analysis was provided by Beta Analytic Inc. and 
the obsi.dian hydration dating was directed by 
Christopher Stevenson. 

Northeastern Most Occurrence of Napa 
Valley Obsidian, California 

Interview l\ ith Gerald Gates, Modoc National 
Forest Archaeologist 

Results from the study of an obsidian surface 
collection taken by the Forest Service in July 
1995 from site FS-05-09-53-1024 in the Warner 
Mountain Ranger District, Modoc National 
Forest Modoc County, California. has yielded a 
single percussion flake ofNapa Valley obsidian 
with an average hydration band width of 2.6 
microns (Skinner et al. 1995). This site is 
situated just above Lassen Creek at an elevation 
of 5720 feet in a riparian plant community within 
a forest of Ponderosa and Jeffrey pines and 
White fir. 

A total of twenty glass specimens were submitted 
for obsidian hydration analysis. Fifteen samples 
were characterized by XRF analysis and the 
other five specimens were visually sourced. 
Besides Napa Valley, the other glass types 
identified included Sugar Hill, Buck Mountain, 
and Blue Spring all of the North Warner 
Mountain geochemical sources, as well as 
Cowhead Lake, East Medicine Lake, and one 
unknown source. 
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The submitted obsidian specimens were mainly 
percussion flakes. The only fonnal tool was a 
fragmentary square based point of East Medicine 
Lake glass. It exhibited a hydration band width 
that averaged 2.5 microns. Overall, the 
hydration band widths ranged from 0.8 to 5.4 
microns. Clusters of readings were suggested at 
0.8 to 1.3, 2.6, 3.8 to 4.2 and 5.0 to 5.4 microns. 
This distribution appears to suggest that a series 
of short tenn occupations occurred at the site. 

The XRF analysis was accomplished by Craig 
.Skinner. The obsidian hydration analysis was 
done by Tom Orieger. 

Skinner, Craig E., M. Kathleen Davis, and 
Thomas M. Orieger 
1995 X-ray Fluorescence Analysis and 

Obsidian Hydration Rim Measurements of 
Artifact Obsidian from Eleven Modoc National 
Forest Sites, Modoc County, California. 
Northwest Research Obsidian Studies 
Laboratory Report No. 95-60. 

Modeling Archaeological Soil Temperatures 
in New Zealand 

Submitted by Martin Jones, Peter Sheppard and 
Doug Sutton, Center for Archaeological 

Research, Auc/cland University, New Zealand 

The Center for Archaeological Research at 
Auckland University in New Zealand is operating 
a research program directed at developing 
reliable obsidian hydration dating. One of the 
major focuses has been understanding and 
predicting variation in soil temperature. Soil 
temperatures are one of the fundamental 
components of an obsidian hydration date and 
probably represent the greatest source of error in 
the production of dates (Jones et al. In press). 

The results of a year long temperature survey of 
northern New Zealand ( Jones et al. In press) 
have demonstrated the acute need for accurate 
temperature controls, particularly for any 
variation that may occur at spatial resolutions 
measured in meters. A total of 100 locations 
were surveyed using zeolite hydration cells 
(Ambrose 1980). The results of this survey 
demonstrated that soil temperature regimes vary 
systematically based on aspect, depth, vegetative 
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cover, latitude, and variation in soil thennal 
properties. 

In light of these results a temperature modeling 
method, based on the integration of annual 
temperature functions derived from modeling soil 
surface energy balances, was field tested for six 
months. In this trial, 24 cells were placed in a 
meteorological station making 10 minute 
measurements of soil temperatures. Using the 
integration approach described above the 
exponential mean cell temperatures for the trial 
period were predicted. The predicted cell 
temperatures were within 0.2 C of the recorded 
cell temperatures. When compared to the 
predictions produced via other mainstream 
temperature estimation techniques {Table 1) this 
represents a considerable gain in estimation 
accuracy. 

A new field survey using 300 zeolite cells is 
currently underway. The results of the surface 
balance modeling in predicting these cell 
temperatures will represent a very thorough field 
test of this approach. The preliminary results as 
well as associated work in other fields (see Jones 
et al. In press for an overview) suggest that with 
suitable field work accurate temperature regimes 
can be modeled. 

Ambrose, W. 
1980 Monitoring long-tenn temperature and 

humidity. Institute for the conservation of 
cultural material bulletin 6(1), pp 36-42. 

Jones M., P. Sheppard, and D. Sutton 
n.d. Soil temperature and obsidian hydration 

dating: a clarification of variables affecting 
accuracy. In press: Journal of Archaeological 
Science. 

Leach, B., and G. Hamel 
1984 The influence of archaeological soil 

temperatures on obsidian dating in New 
Zealand. New Zealand Journal of Science 27, 
399-408. 
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ABSTRACTS AND ANNOTATIONS OF 
REPORTS AND PUBLICATIONS 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged·in" to contract 
or research archaeology of a certain region, or to 
hear of and gain access to reports. In addition, 
the proliferation and number of journals, and the 
interdisciplinary nature of obsidian and glass 
studies make it difficult to keep abreast of all 
relevant current literdture. The IAOS Bulletin 
will alert readers to some of this infonnation by 
reproducing abstracts and summarizing literature 
that may be of particular interest to IAOS 
members. 

Barrett, Thomas P. 
1996 Fonnative Obsidian on the Gulf Coast of 

Mexico Industry, Development in the Tuxtlas 
Region. Paper presented at the 61 51 Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
Obsidian artifact data recovered from the Tuxtlas 
Mountain region of Veracruz, Mexico are 
presented and analyzed to document the lithic 
production-distribution system in operation 
during the Fonnative period. Debitage analyses, 
sourcing studies, technological attributes, and 
categorical edgewear methods are used to 
compare and contrast industry development over 
time within the Tuxtlas region. These data are 
also used to assess the complementary socio
economic processes of procurement, production, 
distribution and consumption of imported 
obsidian over time and across space. Several 
clear patterns are evident which have distinct 
implications for the structure and function of the 
subsequent Classic period obsidian industry. 

Bayham, Frank E. , and Kathleen L. Hull 
1996 Diachronic Population Reconstruction 

Using Calibrated Obsidian Hydration Rim 
Frequencies. Paper presented at the 61 51 

Annual Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
Many aspects of the archaeological record are 
directly and indirectly influenced by population 
size. Yet. methods of reliably estimating 
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prehistoric population density are few. Although 
obsidian hydration rim width frequencies have 
been used to derive proxy estimates of local or 
regional population use through time, variable 
hydration rates and impaired temporal resolution 
have combined to limit its utility. Issues related 
to reconstructing estimates of regional population 
densities with obsidian-hydration are examined, 
and a procedure is outlined which allows for 
temporal calibration of source-specific rim width 
frequencies. Employing obsidians from two 
independent sources collected in the context of a 
linear transect through southwestern Utah, we 
propose a regionally specific population 
reconstruction spanning the last 11,000 years. 

Bayman, James M. and M. Steven Shackley 
1996 Obsidian Studies at the Casa 

Grande/Grewe Site Complex, South-Central 
Arizona. Paper presented at the 61 51 Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
This report summarizes geochemical 
characterization (X-ray fluorescence) studies and 
metric analyses of obsidian from museum 
collections and CRM excavations at the Classic 
period (A.O. 1200 - 1450) site of Casa Grande, 
as well as Grewe, a nearby pre-Classic period 
site. The obsidian assemblage from each site 
contains unmodified nodules, cores, 
manufacturing debris, and finished tools from a 
vast geographic territory of the American 
Southwest. lntersite comparisons of obsidian 
geologic sources, and lithic reduction 
technology, provide intriguing insights into the 
changing organization of Hohokam economy and 
society in the Sonoran Desert. 

Bevill, Russell, and Kathleen L. Hull 
1996 An Appraisal of Projectile Point 

Sequences in the Southeastern Great Basin: 
Technological Observations and Obsidian
Hydration Data. Paper presented at the 25th 
Great Basin Anthropological Conference, 
Kings Beach, California .. 

Abstract 
Integrated lithic technological, obsidian 
geochemistry, and obsidian-hydration analyses 
completed on an assemblage of projectile points 
from southwestern Utah indicate distinct 
geographic and temporal patterns within this 
artifact class. Methods and results of this study, 
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undertaken as an element of the Kem River Gas 
Transmission Project, are described. This paper 
includes a review of projectile point attributes 
and classification, an examination of source
specific obsidian-hydration rate formulation and 
application, and a discussion of the apparent 
validation of"long" and "short" projectile point 
sequences within this portion of the Great Basin. 

Bove, Fredrick J. 
1996 Early Formative to Protohistoric Obsidian 

Procurement and Exchange in Pacific 
Guatemala: An Economic and Political 
Perspective. Paper presented at the 61 st Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
Studies of obsidian procurement and distribution 
have a long history as archaeological indicators 
of social, political, and economic systems. 
Diachronic data from regional controlled 
contexts, however, are scarce and consequently 
most investigations are unable to examine 
questions of economic or political change from a 
long term developmental perspective. Early 
Formative to Protohistoric regional data are now 
available from sites representing all hierachical 
levels within central Pacific Guatemala. Patterns 
of obsidian procurement, distribution, and tool 
use are presented and the political and economic 
ramifications discussed. 

Braswell, Geoffry E. 
1996 The Obsidian Artifacts of Group l OL-2, 

Copan: Production, Exchange, and 
Chronology. Paper presented at the 61 51 Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
More than 30,000 obsidian artifacts from 
excavated contexts in GR. I OL02, a royal 
residential group located south of the Copan 
acropolis, have been analyzed. Results 
demonstrate that inhabitants of the group were 
not only lithic consumers, but also producers. 
Neutron activation analysis and visual criteria 
have been used to determine the geological 
sources of artifacts, suggesting a stable pattern of 
resource procurement lasting from ca. A. D~ 200 
to ca. A. D. 850. New obsidian-hydration dates 
derived from the assemblage are compared to 14C 
dates determined from the same contexts. 
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Burton, Jeff, and Mary Farrel 
1996 The Hunter Mountain Incident: The 

Effects of Catastrophic Fire on Archaeological 
Resources. Paper presented at the 25th Great 
Basin Anthropological Conference, Kings 
Beach, California .. 

Abstract 
In August 1990, a Navy jet exploded above 
Hunter Mountain, in the Panamint Range of 
Death Valley National Park. Fiery debris ignited 
the pinyon forest burning 200 acres. When the 
haz.ardous materials had dissipated, an 
archaeological survey was conducted to assess 
the damages. Hunter Mountain, called Siikai 
(flat on top) by the Shoshone, has been the site of 
pine nut gathering for at least one hundred years. 
During the survey cabins, house pits, rock rings, 
and artifact scatters were recorded. Artifacts 
indicate use of the area extends back at least one 
thousand years. The fire apparently destroyed 
the obsidian hydration dating potential at some 
sites. XRF analysis identified at least 13 
different obsidian sources, some over I 00 miles 
away. 

Cannon, Kenneth P., and Richard E. Hughes 
1996 Obsidian Studies in the Greater 

Yellowstone Ecosystem. Paper presented at the 
25th Great Basin Anthropological Conference, 
Kings Beach, California .. 

Abstract 
Since 1989, the Midwest Archaeological Center 
and Geochemical Laboratory have collaborated 
on the analysis of geologic obsidian and obsidian 
artifacts from Yellowstone National Park. This 
paper traces the development of obsidian 
sourcing studies in the region, and the impacts of 
these early studies on current understandings of 
obsidian use and distribution in the region. We 
present the results of recent sampling and 
geochemical analysis of obsidian-bearing 
locations, with emphasis on their implications for 
ongoing obsidian procurement and conveyance 
in the Intermountain West. 

9 

FALL 1996 

Connolly, Thomas J. 
1996 Obsidian Resource Use in the Northern 

Great Basin. Paper presented at the 25th Great 
Basin Anthropological Conference, Kings 
Beach, California .. 

Abstract 
The measurement of obsidian geochemistry has 
become standard practice in archaeological 
studies providing the basis for interpretations of 
commercial activities, ethnic boundaries, and 
other cultural patterns in prehistory. This paper 
will examine several recently developed obsidian 
data sets from the northwestern Great Basin and 
periphery-Drew's Valley, the Fort Rock Basin, 
and the Newberry Volcano caldera which span 
the Holocene. Changes in the use of sources and 
the distribution of obsidian raw material over 
time will be documented, and social implications 
of these patterns will be explored. 

Day, Donna A., William W. Bloomer, M. 
Kathleen Davis, and Thomas L. Jackson 
1996 Basalt Distribution as a Reflection of 

Procurement and Mobility Across the North
Central Sierra. Paper presented at the 25th 
Great Basin Anthropological Conference, 
Kings Beach, California .. 

Abstract 
Basalt XRF analysis is developing as a major 
vehicle for recent research in the North-Central 
Sierra and along the Eastern Sierra Front. 
Samples from basalt quarries and geologic 
sources from the Upper Feather River Drainage 
south to the American River, has resulted in the 
identification of 10 distinct basalt chemical 
groups. Hundreds of curated and recently 
collected basalt artifacts from the Tahoe National 
Forest database have been submitted for source 
analysis along with additional samples from 
adjoining areas. Our analysis illuminates basalt 
procurement strategies, suggesting mobility 
patterns and interaction spheres during the era of 
basalt quarrying. 
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Dolan, Barbara J. W. 
1996 Geochemical Source Analysis of Lithic 

Artifacts from O'ahu: Implications for 
Interregional Exchange in Pre-Contact 
Hawai' i. Paper presented at the 61 st Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
This paper examines results of geochemical 
analyses of basalt and volcanic glass artifacts 
recovered from excavations at ten archaeological 
sites on O'ahu. Eight of the sites are situated 
along the western flank of the Ko'olau Range 
with the remaining two along its eastern rim. 
The two general source areas for volcanic rock 
are the broad range of Wai'anae lavas in leeward 
O'ahu, and those found within the Ko'olau 
Range along the windward side of the island. 
Results of geochemical analyses evaluated here 
emphasize the importance of such techniques for 
studies of pre-Contact interregional relations and 
resource procurement patterns. 

Elam, James M. 
1996 General Typological Analysis of Obsidian 

and Other Chipped Stone Artifacts from 
Chalco, Basin of Mexico. Paper presented at 
the 61 st Annual Meeting of the Society for 
American Archaeology, New Orleans, 
Louisiana. 

Abstract 
Lithics, particularly chipped stone artifacts of 
obsidian, are one of the most prevalent categories 
of material remains recovered from 
Mesoamerican archaeological sites. Changes in 
lithic technology, form and function can reflect 
concurrent changes in the economy of a 
particular site or culture. This report presents the 
results of a general typological analysis of 
obsidian and other chipped stone artifacts 
recovered from the site of Chalco in the Basin of 
Mexico. Focus is on correlating observed 
changes in the Chalcan lithic complex with 
perceived changes in the economy of Chalco 
from Toltec through Aztec times. 
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Gates, Gerald R. 

. ,, 

1996 CA-MOD-1976: "Battle Site" Trilogy. 
Paper presented at the 25th Great Basin 
Anthropological Conference, Kings Beach, 
California .. 

Abstract 
A unique site on the Devil's Garden Lava Plateau 
in Modoc County, California, contains a large 
rock circle ( over 26 m in diameter) with four 
associated loci of broken and whole projectile 
points. Over 200 projectile points are 
represented in the collection so far; primarily, 
either Gunther Barbed/Guntheroid or Rose 
Spring series. Based on a preliminary analysis of 
the projectile points, their distribution and 
breakage patterns, it would appear that one 
possible explanation for this phenomenon is that 
it represents a late prehistoric "battle" site, 
possibly the location mentioned in the literature 
of a battle between an alliance of Pit River and 
Modoc against the Northern Paiute. Obsidian 
source and hydration data will be used to attempt 
to confirm or deny this interpretation. The site 
area lies within a "border'' zone between two 
bands of the Pit River (Achumawi) to the south 
and the Kokiwas band of the Modoc to the north. 

Gilreath, Amy, Bill Bloomer, Terry Ozbun, 
John Fagan, and Douglas Wilson 
1996 Distribution and Use of Medicine Lake 

Highlands Obsidian. Paper presented at the 
61 st Annual Meeting of the Society for 
American Archaeology, New Orleans, 
Louisiana. 

Abstract 
Medicine Lake Highlands obsidian is common in 
prehistoric sites in northern California and 
southern Oregon. X-ray fluorescence and 
hydration data from a variety of sites are used to 
plot the geographical and temporal distribution 
of this obsidian. Technological analyses of a 
sample of lithic assemblages from within this 
region suggest changes in the distribution of this 
glass are the consequence of cultural 
developments reflected in the organization of 
technology. 
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Giambastiani, Mark 
1996 The Analytical Potential of Existing 

Archaeological Collections: A Case from 
Owens Valley. Paper presented at 30th Annual 
Meetings for the Society for California 
Archaeology, Bakersfield, California. 

Abstract 

Since NAGPRA went into effect a few years ago 
government agencies and universities alike have 
been struggling to salvage analytical data from 
archaeological collections that were not, for 
various reasons, adequately inventoried and/or 
analyzed at the time of their recovery. Many of 
these materials were collected several decades 
ago by avocational archaeologists who used 
recovery methods differing somewhat from those 
that became common only in the late 1970s. In 
some cases, these collections lack detailed 
provenience data, are biased towards certain 
kinds of artifacts, or were retrieved 
unsystematically. Nonetheless, they can still be 
quite useful in certain analytical studies which 
are not dependent upon strict spatial or recovery 
controls. 

During the late 1960-70s several large 
archaeological collections were generated from 
the Owens Valley region, most notably those 
made by H. Riddell at Owens Lake and by E. L. 
Davis at China Lake. Another group of these 
materials, recovered by Grace and Rollin Enfield 
from the Volcanic Tablelands, is currently being 
used in a dissertation study to create an extensive 
obsidian sourcing and hydration database. 
Deriving from several hundred sites, this 
collection includes a wide range of obsidian tools 
and debitage, making it particularly useful in 
addressing chronological and spatial issues 
regarding patterns of obsidian acquisition and 
use in northern Owens Valley. This study is but 
one example of how existing, outdated 
archaeological collections can serve modem 
research needs, despite the serious budgetary 
restrictions facing management agencies and 
academic institutions today. 

Giambastiani, Mark 
J 996 A Current Assessment of the Early

Holocene Archaeology of Fish Slough. Paper 
presented at the 25th Great Basin 
Anthropological Conference, Kings Beach, 
California .. 
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Abstract 
Discussion will focus on the preliminary analysis 
of obsidian flaked stone debris from Enfield 
collections and from several recently excavated 
sites at Fish Slough. Temporally diagnostic 
artifacts, obsidian hydration data, and recurrent 
trends in assemblage composition and obsidian 
source use together characterize a distinctive 
early Holocene occupation linked to the slough 
environment. Implications of these data for 
subsistence-settlement organization will be 
addressed in conclusion. 

Glascock, Michael D. 
1996 Lithic Data Bases: A View from the 

Midwest. Paper presented at the 61 51 Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
Data bases for lithic raw materials and artifacts 
are being compiled by individual archaeologists 
from all across North America to record various 
chemical, physical and visual attributes as well as 
source locations. A few of the problems with so 
many individuals working independently are 
incompatibility, duplication, and the possibility 
that many of the data bases will not be 
maintained for posterity. Communication, 
cooperation, and planning for future are essential 
if current and future users of Iithic data bases are 
to maximize the full potential of their efforts. 

Hartwell, William T., Gregory M. Haynes, 
and David Rhode 
1996 Early Exhaustive Use of Obsidian in the 

Yucca Mountain Area, Southern Nevada: 
Evidence from Hydration Studies. Paper 
presented at the 25th Great Basin 
Anthropological Conference, Kings Beach, 
California .. 

Abstract 
Obsidian hydration studies carried out by Desert 
Research Institute for the Yucca Mountain Site 
Characterization Project on the Nevada Test Site 
support the idea that locally available obsidian 
was depleted significantly by Early Archaic 
human populations. Hydration band 
measurements were obtained for I 04 pieces of 
obsidian debitage from three expansive sites 
along entrenched ephemeral washes. Eighty
seven of the I 04 pieces are represented by band 
measurements in the 8 to 13 micron range-
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values consistent with measurements obtained 
from Western Stemmed Tradition and Pinto 
points made from local obsidian sources. It is 
hypothesized that early exhaustive use of large 
obsidian nodules significantly depleted this 
resource in the Yucca Mountain region. 

Hess, Sean C. 
1996 A voiding Anarchy in Provenance 

Analysis: A View for the Pacific Northwest. 
Paper presented at the 61 st Annual Meeting of 
the Society for American Archaeology, New 
Orleans, Louisiana. 

Abstract 
As elsewhere, the problem of overlap in 
macroscopic attributes between lithic raw 
material sources confronts Pacific Northwest 
archaeologists, making difficult studies of 
regional and inter-regional interaction. A 
solution to this problem requires agreement on 
procedures for naming lithic raw material types, 
the distinctive microscopic or geochemical 
attributes defining those types, and consistent 
names for individual sources. Sharing data will 
be an important part of this process. Electronic 
methods of storing, organ.izing, and transmitting 
data, especially World Wide Web sites, would be 
ideal. While establishing this system may be 
tough, it will help provenance analysts avoid 
self-destructive anarchy. 

Hohmann, Bobbi, and Michael Glascock 
1996 Formative Period Obsidian from the Belize 

River Valley: A View from Pacbitun and Cahal 
Pech. Paper presented at the 61 st Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
Approximately 300 Formative period ( 1000-300 
B.C.) obsidian artifacts have recently been 
recovered from various stratigraphic contexts at 
the medium-sized Maya centers of Pacbitun and 
Cahal Pech, in west central Belize. Provenience 
and technological analyses conducted on 
Formative obsidian samples collected at these 
sites during earlier excavations have indicated 
temporal patterning in the utiliz.ation of a number 
of obsidian sources and in the production of 
technological types. Analysis of the current 
sample provides valuable new information 
regarding both temporal and spatial patterning in 
the procurement and distribution of this non-local 
material. These analyses help to define the 
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degree of political, social, and economic 
complexity present at these sites during this early 
period of development and provide a base-line 
for future comparisons. 

Holmer, Richard N., John M. Knox, and 
Richard E. Hughes 
1996 Experiments in Non-Destructive Ion Beam 

Hydration and Measurements on Obsidian 
Artifacts. Paper presented at the 61 st Annual 
Meeting of the Society for American 
Archaeology, New Orleans, Louisiana. 

Abstract 
An energetic (2MeV) ion beam focused on an 
obsidian artifact will penetrate 20 to 30 
micrometers into the surface and has the 
potential of accurately measuring the thickness of 
the hydration rind, thus providing an estimate of 
age. The advantage of the ion beam is that it is 
non-destructive (facilitating multiple 
measurements on a single artifact), and is 
potentially more accurate than optical 
measurements. Ion beam-derived hydration 
measurements on reduction flakes (all of Malad 
obsidian) recovered from Weston Canyon 
Rockshelter in southeastern Idaho have produced 
encouraging results. 

Hughes, Richard E. 
1996 Thoughts on Quantity Control in 

Archaeological Lithic Databases. Paper 
presented at the 61 st Annual Meeting of the 
Society for American Archaeology, New 
Orleans, Louisiana. 

Abstract 
The usefulness of lithic databases depends on the 
quality of the geological and geochemical data 
they contain, and it is therefore critical that these 
data are evaluated. Drawing on examples from 
obsidian sourcing research in California, the 
Great Basin, and Columbia Plateau the present 
discussion illustrates how lack of critical 
evaluation can lead to the acceptance of 
erroneous results. These errors in reports and 
regional summaries can be perpetuated and even· 
amplified in data bases created from the literature 
consulted by unwary archaeologists. The 
implications of such problems in any internet
linked community are far-reaching. 
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Hull, Kathleen L. 
1996 Temperature and Rate of Hydration: A 

Consideration of Casa Diab lo Obsidian In 
Western Great Basin Archaeology. Paper 
presented at the 25th Great Basin 
Anthropological Conference, Kings Beach, 
California .. 

Abstract 
Routine application of obsidian-hydration 
analysis and compilation of surface and 
subsurface temperature data within the central 
Sierra Nevada have allowed development of a 
temperature-dependent function for data 
derivation from Casa Diablo obsidian-hydration 
measurements. This paper presents the results of 
this exploratory research, which is based on 
calibrated radiocarbon dates from feature 
contexts, associated obsidian-hydration rim 
measurements and provenience-specific 
temperature estimates from archaeological sites 
in Yosemite National Park. The implications of 
these findings are discussed with respect to 
ongoing laboratory studies, archaeological 
research on hydration analysis, and regional 
artifact chronology and lithic technology. 

Jones, George T., David G. Bailey, Charlotte 
Beck, and John J. Innes 
I 996 Nondestructive XRF Analysis of Andesite 

Artifacts from Eastern Nevada. Paper 
presented at the 61 st Annual Meeting of the 
Society for American Archaeology, New 
Orleans, Louisiana. 

Abstract 
Central Great Basin Paleoindian occupants used 
fine-grained andesite and obsidian 
interchangeably for tool manufacture. Obsidian 
artifacts are comparatively rare, coming from 
distant geologic sources. We believe that more 
proximate geologic sources of andesite supplied 
this alternative toolstone. To evaluate source 
representation we have used X-ray fluorescence 
spectrometry to compare major and trace element 
chemistry of andesite artifacts and geologic 
sources. Although quantitative analysis cannot 
be produced accurately by a non-destructive 
procedure, ratios of element X-ray intensities do 
provide an effective means to make geologic 
source attributions of artifacts. We illustrate this 
approach with materials from White Pine 
County, Nevada. 
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Knight, Charles 
1996 Distributional Analysis of Obsidian 

Technology at Tres Zapotes. Paper presented 
at the 61 st Annual Meeting of the Society for 
American Archaeology, New Orleans, 
Louisiana. 

Abstract 
Systematic surface collections from Tres 
Zapotes, Veracruz, Mexico indicate the 
employment of both expedient flake and 
prismatic blade technology. Differential 
distribution of artifact types and material sources 
revealed through quantitative analysis and 
topographic modeling suggest long-term changes 
in the organization of the lithic 
production/distribution at the site. These 
changes are interpreted in the context of evolving 
social differentiation at Tres Zapotes. 

Lyons, William H., and Scott P. Thomas 
1996 Shosoni Sherds, Oregon Obsidian and 

Bison Butchering at the Lost Dune Site, 
Southeastern Oregon. Paper presented at the 
25th Great Basin Anthropological Conference, 
Kings Beach, California .. 

Abstract 
Lost Dune (35HA792) contains sherds of nine or 
more brown ware pots, tooth enamel and bone of 
bison, Desert Series points, white chert knives 
and flakes, and obsidian blades. Undisturbed 
buried cultural material is associated with at least 
three dated hearths. WSU field schools 
excavated here in 1995 and 1996. Pottery 
technology and forms compare to Shoshonean 
brown ware found 100 to 150 km to the east and 
southeast in Idaho and Nevada. Yet. all 16 
obsidian projectile points and flakes identified as 
to source by XRF came from Oregon quarries, 14 
of them to the west and north of Lost Dune. 

Maher, John 
1996 Sourcing and X-Ray Fluorescence Dating 

of Obsidian Artifacts from the Lake Tahoe 
Basin. Paper presented at the 25th Great Basin 
Anthropological Conference, Kings Beach, 
California .. 

Abstract 
Recently, the Lake Tahoe Basin Management 
Unit of the USDA Forest Service obtained x-ray 
fluorescence trace element analysis and hydration 
rim data from over 175 obsidian artifacts. The 
sample comprises most of the artifacts large 
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enough for x-ray fluorescence collected from 
localities throughout the basin. This paper 
compares these new data to those summarized by 
the Framework from Archaeological Research 
and Management on the Forests of the North
Central Sierra (FARM) and other obsidian da~ 
and explores avenues for future research and data 
needs. 

Northrup, Jeffrey J. 
1996 Archaeological Investigations at 

26Hu3297: Implications of a Hunting-Related 
Site in Greeley Flat Valley, Northern 
Humboldt County, Nevada. Paper presented at 
the 25th Great Basin Anthropological 
Conference, Kings Beach, California .. 

Abstract 
Data recovery efforts at 26Hu3297, on the 
northern periphery of Greeley Flat Valley 
resulted in the recordation of 13 prehistoric 
hunting blinds and 435 lithic tools, including 87 
typable projectile points spanning the Pre
Archaic to the Late Archaic Periods. Intensive 
lithic analyses of tools and debitage, including 
hydration rim and XRF analysis of all obsidian 
projectile points, suggest a Middle/Late Archaic 
occupational emphasis. Spatial analysis of stone 
features and surficial projectile point distribution 
provided important implications from aboriginal 
hunting behavior related to the use of hunting 
blinds. These data sets are presented in 
association with data from five other sites 
subjected to extensive investigation at Greeley 
Flat. 

Oetting, Albert C. 
1996 Patterns of Obsidian Use on Buffalo Flat, 

Christmas Lake Valley, Oregon. Paper 
presented at the 25th Great Basin 
Anthropological Conference, Kings Beach, 
California .. 

Abstract 
Archaeological research indicates that humans 
have long used the eastern floor of Christmas 
Lake Valley (Fort Rock Basin) for short tenn 
activities. This mobility is reflected in the large 
number of obsidian sources identified. People 
visiting this arid basin were aware of and used 
many different Oregon obsidian sources, and 
maintained this diversity through time. 
Directionality and distance to source studies 
indicate particular ties with sources to the 
southwest, which also persisted through time. 
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These and other analyses demonstrate that 
Buffalo Flat was but one stop in a larger system 
of broad-spectrum resource use that endured 
throughout the Holocene. 

Olsen, Kristen, and Anabel Ford 
1996 Settlement Patterns and Hierarchical 

Organization: Procurement, Production, and 
Distribution of Obsidian among the Maya of 
the Belize River Area. Paper presented at the 
61 51 Annual Meeting of the Society for 
American Archaeology, New Orleans, 
Louisiana. 

Abstract 
Complex societies depended on an hierarchical 
structure to organize and integrate constituent 
populations and mobilize resources. Hierachies 
are manifest in the arrangement of individual 
settlements, the variability within local 
communities, and the composition of regional 
centers. For the Maya, agriculture dispersed the 
settlements and frustrated the hierarchical 
structure. What were the mechanisms of 
integration in these societies so tied to the 
production potential of land? This presentation 
examines the reciprocal linkages of the elite 
settlement hierarchy through procurement, 
production, and distribution patterns of obsidian. 

Ramos, Brian A. 
1996 A Preliminary Report of Continuing 

Research at the Truman/Queen Obsidian 
Quarry, Mono County, California and Mineral 
County, Nevada. Paper presented at the 25th 
Great Basin Anthropological Conference, 
Kings Beach, California .. 

Abstract 
Previous archaeological research at western 
Great Basin obsidian quarries has identified· 
similar temporal patterns of source use intensity, 
reduction strategies and technological change. 
These patterns have largely been interpreted with 
the assumption that acquisition was conducted 
through intergroup trans-Sierran exchange, and 
thus reflect socio-political and population change 
in central and southern California. Initial results 
of continuing dissertation research at the 
Truman/Queen obsidian source are presented' 
here, along with a competing hypothesis, that the 
patterns in western Great Basin obsidian quarry 
use reflect changes in the organization of 
technology, necessitated by regional shifts in 
mobility and subsistence. 
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Ross, Neil A. 
1996 Cores in the Periphery: The Politics of 

Obsidian in the Naco Valley, Honduras. Paper 
presented at the 61 51 Annual Meeting of the 
Society for American Archaeology, New 
Orleans, Louisiana. 

Abstract 
Long-tenn archaeological investigations in the 
Naco Valley, Honduras suggest that production 
and distribution of craft items played important 
roles in Late Classic (A.D. 600-950) political 
arrangements. This paper evaluates the political 
significance of obsidian prismatic blade 
production, focusing on the distribution of 
manufacturing debris among sites of varying 
sizes and locations. Paramount elite monopoly 
over blade manufacture would have contributed 
to the thralldom of supporters while more 
dispersed participation in the industry might have 
enhanced household autonomy. This paper 
assesses both models and considers the study's 
implications for modeling Naco's Late Classic 
political economy. 

Sanchez, Carleen D. 
1996 The Cutting Edge: Obsidian from 

Fonnative Yarumela, Honduras. Paper 
presented at the 61 51 Annual Meeting of the 
Society for American Archaeology, New 
Orleans, Louisiana. 

Abstract 
This paper will report on the results of lithic 
analysis for material from the Fonnative Period 
site ofYarumela, Honduras, which maintained 
interaction with other southeastern 
Mesoamerican societies. Although lithic analysis 
has become increasingly more important in 
Mesoamerican studies, methods and theories 
regarding the role of lithic materials in patterns 
of production, exchange and consumption have 
often been uncritically adopted. My findings 
suggest that the commonly used ratio of Cutting 
Edge to Mass (CE/M) employed as an index of 
access to obsidian, can be detennined by other 
variables. As a result, the utility of CE/M ratios 
for obsidian as an indication of access/control 
should be re-examined. 

4 I 
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Sander, Jay, Ronald H. Towner, and Donn R. 
Grenda 
1996 Late Prehistoric Obsidian Distribution in 

Southern California: The Yulaipa 't Village. 
Paper presented at the 30th Annual Meetings 
for the Society for California Archaeology, 
Bakersfield, California. 

Abstract 
Yulaipa 't Village (CA-SBR-1000) is a late 
prehistoric/protohistoric Serrano site that was 
abandoned in the 1860s. Research by SRI 
indicates that the site played an important role in 
the distribution of obsidian in southern 
California. Strategically located on the west side 
of San Gorgonio Pass, the site contains a high 
proportion of obsidian relative to nearby 
contemporaneous village sites. Glasses from a 
variety of sources, some 800 km distant, are 
present in the assemblage, both as finished tools 
and as debitage. This paper evaluates different 
models that may explain the obsidian distribution 
and their implications for settlement patterns and 
interaction spheres in southern California. 

Schondube Baumbach, Otto G. 
1996 Obsidian ornaments from the shaft tomb 

period in Jalisco, Mexico. Paper presented at 
the 61 st Annual Meeting of the Society for 
American Archaeology, New Orleans, 
Louisiana. 

Abstract 
A great variety of obsidian ornaments exist in the 
Museo Regional de Guadalajara (Jalisco, 
Mexico) without exact dates and provenience. 
Recent findings tend to show they occur only in 
Jalisco between A.D. 0-500. A description of 
them and the special techniques of flaking used 
in their manufacture is described. 

Swillinger, Lisa 
1995 Intra-Source Variation in Borax Lake 

Obsidian and Potential Effects on Hydration 
Rate. Unpublished M.A. thesis, Department of 
Anthropology, California State University, 
Chico. 

Abstract 
The phenomenon of obsidian hydration has been 
used in archaeology to date obsidian artifacts 
since 1960. Continued research has resulted in 
the recognition that a given obsidian source may 
possess sufficient compositional variability to 
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affect the uniformity of hydration rate. Through 
an investigation of megascopic, microscopic and 
compositional differences in obsidian from 
archaeological contexts in the southeastern Clear 
Lake basin of Lake County, California, a 
tentative identification of three sub-types of 
Borax Lake obsidian, one exhibiting a distinct 
chemical gradient, was established. 

Archaeological assemblages from potential 
single-event deposits dominated by Borax Lake 
obsidian were then examined using hydration 
measurements and intrinsic water content 
determinations to explore the possibility that this 
intra-source variation may result in a lack of 
hydration rate uniformity in this obsidian source. 
The findings, extremely provisional at this time, 
suggest that the variation present in the obsidian 
from the Borax Lake deposit may also yield 
variable hydration rates. This suggestion, 
however requires substantial additional testing 
for confirmation. 

Whatford, J. Charles 
1996 An Armchair Tour of a Rural Cultural 

Landscape: Annadel State Park. Paper 
presented at the 30th Annual Meetings for the 
Society for California Archaeology, 
Bakersfield, California. 

Abstrac/ 
This armchair tour and slide show highlights key 
elements and features comprising a 5000-acre 
rural cultural landscape. Recognizing the entire 
park as a rural cultural landscape has contributed 
to a fuller understanding of the cultural, 
geographical and historical associations of the 
over 120 historical/archaeological resources 
within the park boundaries. Resource types 
within this cultural landscape include stone 
quarries ( obsidian and chalcedony quarries used 
by California lndians during pre-Contact times as 
well as andesi.tic basalt pavingstone quarries 
dating from c. 1880-1920), aboriginal trail 
systems, access/haul roads, 19th and 20th century 
structural remains, late 19th and early 20th century 
trash deposits, miles of rock faces, a two-mile 
section of an 1888 railroad grade and remains of 
an early 20th century tram system. 
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TECHNOTES 

This section of the newsletter is devoted to 
sharing new techniques innovative ideas, source 
of equipment and supplies and discussing new 
technologies. Obsidian analysts are invited to 
submit information relating to these topics. 

GEOCHEMICAL CHARACTERIZATION 
OF ARCHAEOLOGICAL OBSIDIAN 
FROM THE RUSSIAN FAR EAST: A 

PrLOT STUDY 

By M. Steven Shackley. Michael D. Glascock. 
Yaroslav V. Kuzmin, and Andrei V. Tabarev 

(excerpts taken with permission by the authors from an 
Poster Presentation at the 3(i' lnlernal/onal Symposium on 
Archaeometry, Champaign-Urbana. lllino,s. May 1996) 

While obsidian studies have advanced 
considerably in many regions of the Pacific Rim 
the Russian Far East on the western Pacific has 
not. In a collaborative effort between Russian 
archaeology and geography, and the labs at the 
University of Missouri Columbia and University 
of California Berkeley, we have taken the first 
step in alleviating that condition. 

A total of78 obsidian tools and flakes recovered 
from 28 sites ranging from Late Paleolithic to 
Early Iron Age in the southern part of the Russian 
Far East were subjected to Energy Dispersive X
Ray Fluorescence (EDXRF) and Neutron 
Activation Analysis (NAA) (Figure 1 ). 

The analysis was conducted in two phases: the first 
group included sites O through 13. and the second 
sites 14 lhrough 34. No geological samples have 
yet been analyzed· the proposed chemical groups 
here are based solely on the archaeological 
material. 

EDXRF was used in the analysis of 14 elements 
(Ti1 Mn FeT, Ni, Cu, Zn, Ga. Pb, Th, Rb, Sr, Y, 
Zr, Nb) and NAA was used to measure a total of 
27 elements including five short lived 
elements (i.e., Cl, Dy, K, Mn, Na) seven medium
lived elements (i.e. Ba, La. Lu. Nd, Sm, U, and 
Yb), and 15 long-Jived elements (i.e. Ce. Co, Cs, 
Eu, Fe, Hf, Rb, Sb, Sc, Sr, Ta. Tb, Th, Zn, and Zr). 

' .. • .> 
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These results (the first study of its kind in the 
region) using bivariate and 3-D plots cluster, and 
discriminant classification analyses indicate that at 
least seven and probably eight major geochemical 
groups reflect probable sources in the region. One 
group represents only the artifacts from the mjddle 
Amur River basin and doesn't appear in other 
regions. Five other groups are distributed in 
Primorye (Ussuri River basin and the northwestern 
coast of the Sea of Japan). Two of these are very 
local, represented by one sample each. One of 
these groups is very widely dispersed along the 
coast (ca. 700 km). Two other groups are widely 
distributed within Southern Primorye. 

Both EDXRF and NAA identified the same major 
geochemical groups. NAA consistently 
discriminated sub-groups within Major Groups l 
and 7 (see Figures 2a and band 3a and b). Based 
on previous experience, and in the absence of 
geological samples, it seems reasonable that these 
sub-groups represent intra-source variation, 
common in some volcanic fields (Hughes and 
Smith 1993; Glascock 1994· Glascock et al. 1996-
Macdonald et al. 1987· Mahood and Hildreth 
1983; Shackley 1995, 1996). These sub-groups 
based on NAA analysis are often separated by 
only a few ppm, as you can see in the Figures 2a 
and b. 

7CD 

6CD 

!iCD 

4 (l) 

l !II 

2CD ~-.......... -4-1-----....l--~~' . t(ti 

41D 

la) 

2CD 

1(1) 

Figures 2a and b. EDXRF Plots of Chemical 
Groups 
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The high level of discrimination available through 
the precision ofNAA enables a more confident 
analysis of intra-source variability. EDXRF 
through the analysis of the middle and high Z 
elements, many that function as silicic 
incompatible elements allows for confident inter
source discrimination that is non-destructive. This 
may be desirable for solving many archaeological 
problems, particularly with museum collections or 
where repatriation issues require a rapid non
destructive analysis. 
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As important as the archaeological inferences are, 
the archaeometric infonnation may be of equal 
importance. This investigation of obsidian 
assemblages, where the location of nearly all the 
sources is unknown, presents an excellent 
opportunity to test our ability to predict the source 
composition and number of sources in a given 
region. Additionally, an equally important result is 
the direct comparison of current EDXRF and 
NAA analyses of the same archaeological 
obsidian. The agreement in assignment to the 
major groups between the two instrumental 
techniques was excellent, although NAA predicts 
chemical sub-groups, particularly for groups one 
and seven, that cannot be discerned with EDXRF. 
These sub-groups may be the result of intra-source 
variability, an ability at which NAA is particularly 
adept. 

Finally, all of this remains rather subjective until 
geological samples are analyzed. The first batch 
of geological samples will be analyzed this year, 
and the discussion of the probable sub-groups will, 
hopefully, be resolved. 

This research was supported in part by grants from 
US NSF (DBS-91-02016 and DBS-92-05506) and 
Russian RFFI (95-06-17515). 
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Association Conference, Dzintari Camp, Fleurieu 
Penisula, South Australia. For infonnation 
contact Colin Pardoe, South Australian Museum, 
University of South Australia, North Terrace, 
Adelaide, S.A., 5000. 
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Science and Technology Organization, 
Australian Museum. Dr. Claudio Tuniz, Sixth 
Australian Archaeometry Conference, AINSE, 
PMB I, Menai, NSW 2234, Australia; tel: (02) 
717-3493; FAX: (02) 717-9265; email: 
tuniz@atom.ansto.gov .au. 

March 26-30. Society for California 
Archaeology Annual Meetings. Red Lion Inn, 
Rohnert Park, California, USA. 

April 2-6. The 62"d Annual Meeting of the 
Society for American Archaeology. Opryland 
Hotel, Nashville, Tennessee, USA. 

ABOUT THE IAOS 

The IAOS was established to: 

( 1) develop standards for analytic procedures 
and ensure inter-laboratory comparability; 

(2) develop standards for recording and 
reporting obsidian hydration and 
characterization results; 

(3) provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field, and; 

(4) provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 

Membership 

The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 

• Regular member $20.00/year 
• fnstitutional member $50.00 
• Life-Time Member $200.00 

Regular members are individuals or institutions 
who are interested in obsidian studies, and wish 
to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; bulletins; and papers distributed by the 
IAOS during the year. Regular members are 
entitled to attend and vote in Annual Meetings. 
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Institutional members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in inter
laboratory comparisons and standardization. If 
an institution joins, all members of that 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional members will receive assistance 
from, or be able to collaborate with, other 
institutional members. Institutional members are 
automatically on the Executive Board, and as 
such have greater influence on the goals and 
activities of the IAOS. 

*Membership fees may be reduced and/or 
waived in cases of financial hardship or difficulty 
in paying in foreign currency. Please complete 
the form and return to the Secretary with a short 
explanation regarding lack of payment. 

**Because membership fees are very low, the 
IAOS asks that all payments be made in US 
dollars in international money orders or checks 
payable on a bank with a US branch. If you do 
not do so, much of your dues are spent in 
currency exchange. If you wish to join us, mail a 
check or money order to the IAOS: 

Pat Dunning Secretary-Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-0113 
408.997-9183 

CALL FOR ARTICLES AND 
INFORMATION 

Submissions for articles, short reports, abstracts, 
or announcements for inclusion in the newsletter 
are accepted at any time. We accept electronic 
media on IBM compatible 3.5" or 5.25 ' diskettes 
in a variety of word processing formats, but 
Wordperfect (5.n) or Word for Windows 95 is 
preferred. A hard copy of the text and any 
figures should accompany diskettes. 

Deadline for submission for the Spring Bulletin 
is February 1, 1997. Send to Blossom Hamusek, 
PAR ENVIRONMENTAL SERVICES, INC., 
P.O. Box 160756, Sacramento, CA 95816-0756, 
USA. Voice: 916.739-8356; FAX: 916.739-
0626. 
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Dear Member, 

Business Address: 
IAOS 

Department of Anthropology 
San Jose State University 
San Jose, CA 9S192-0113 

(408) 997-9183 

It is again time to solicit nominations for President-Elect for the 1997-98 term, and, because 
Jeff Hamilton has resigned, for Secretary-Treasurer for the 1997-99 term. Nominees must be 
IAOS members; a current membership list is included at the end of this Bulletin. Two 
nominations are required for an individual to be placed on the ballot. (We will verify a 
nominee's interest in serving in the position.) 

At the last Annual Meeting, we established an Excellence in Obsidian Studies Award ( see 
Glasock's report in this Bulletin). This award will be presented at the awards ceremony at the 
Annual Meeting of the Society for American Archaeology, in recognition of excellence in 
obsidian research, to a researcher who has made innovative or lifetime (repeating and 
enduring) contributions to obsidian studies. Please submit nominations for this award, 
including a brief summary of your nominee's contributions to the field and why your 
nominee should receive it. 

Please note that the mailing label on this Bulletin indicates your last renewal year in the 
upper right-hand comer (blank if you are a lifetime member, 1996 if you are up-to-date). 
Please also note that we are a small organization, which relies on membership fees-most of 
which go for printing and mailing costs-to remain in operation. Of our 114 members, 12 are 
lifetime, 31 have paid 1996 dues, 21 1995 dues, and 50 not since 1994. To help us remain in 
operation, and to continue receiving the Bulletin, please remit unpaid fees as soon as 
possible. 

Please return you nominations by early February. Thank you. 

Yours Truly, 
~ . ~--Patricia A. Dunning, 

Secretary-Treasurer, IAOS 

IAOS Nominations for 1997 

Nominee for President-Elect ----------------------
Nominee for Secretary-Treasurer-------------------

Nominee for Obsidian Studies Excellence Award (enclose supporting comments): 

Please return to: IAOS, Department of Anthropology, San Jose State University, San Jose, 
CA 95192-0113. (Or, fold, staple, and affix stamp.) 

•. . .. ' 
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as still incomplete. When a source is known by more than one-name., the most commonly used one is listed Srs~ other names 
appear in pareritheses. Please keep in mind that the obsidian source list project provides only a snapshot of a moving target 
Geoarchacological and geochemical investigations of obsidian sources and artifacts are current1y an active area of research and 
.cw sources are l>emg located. relocated. and geochemically distmgtiished on a regular basis . . 

When more than one geographic name is used for a source, the ~ast-commonly wed name(s) appear in italics with a smaller 
font and a reference-to the most commonly-used name. e.g. Thru .sTstas (SH Obsidian Cliffs). When several sampling localities 
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NEWS AND INFORMATION 

PRESIDENTIAL MESSAGE 

by Dr. Thomas JacksM 

The IAOS continues in its unique role of 
providing a forum for the exchange of 
infonnation and ideas relating specifically to 
obsidian studies. What is perhaps most striking 
about the IAOS Newsletters you have recently 
received is the clear evidence of the continued 
growth in interest in obsidian studies indicated 
by the number of abstracts and published papers. 
New methods and techniques of analysis are 
being developed regularly and the application of 
obsidian studies in archaeology is being refined. 
A new volume devoted exclusively to obsidian 
studies will be published by Plenum Press later 
this year. 

In the face of this growing interest in obsidian 
studies, the IAOS faces some rather ironic 
challenges. First, although our membership has 
never been robust, the IAOS membership list 
includes far too many persons and organizations 
who have not paid dues in many years. 
Regrettably, the cost of producing the Newsletter 
is such that the IAOS will no longer be able to 
distribute the Newsletter to persons who are not 
current in their dues payment. 
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Secondly, because of the time and effort required 
to produce the IAOS Newsletter, it has been 
decided to publish three times annually rather 
than four times. The Newsletter will appear in 
Spring (prior to the Spring professional 
meetings, and hopefully, in time to list 
important meeting calendars); in Summer 
( capturing the array of abstracts and other 
developments from professional meetings); and 
in Winter. I would like to talce this opportunity 
to thank Blossom Hamusek for her diligent and 
excellent efforts in compiling and producing the 
Newsletter. I would also like to extend a special 
thanks to Pat Dunning for stepping in and 
talcing over the role of Secretary-Treasurer. Pat 
will continue to serve in this role for another 
year. 

Thirdly, the Newsletter needs your 
contributions. While the number of published 
professional papers and presentations at 
meetings regarding obsidian studies is climbing 
steadily, the Newsletter has not been able to 
share in this abundance. I would strongly 
encourage you to put your cursor to the screen 
and key in that bit of text that relates to your 
colleagues those pithy latest thoughts on some 
aspect of obsidian studies. While the IAOS 
Newsletter is a serious professional forum for 
discussion, it is also a more infonnal medium 
within which to develop ideas and seek the 
assistance of colleagues. 

As you read this, I will be ending my tenn as 
President. Dr. Jon Ericson will receive the reins 
of power at the Society for American 
Archaeology meetings in Nashville in April. I 
thank you for the opportunity to represent the 
Society and wish Jon, and all IAOS members 
the best of fortune. ' 
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IAOS ANNUAL MEETING 

The ninth annual meeting of the IAOS will be 
held at the Opryland Hotel in Nashville, 
Tennessee on Friday evening, April 4th, 1997. 
The meeting will occur in conjunction with the 
62nd annual meeting of the Society for American 
Archaeology. Although room assignments have 
yet to be announced, the meeting is scheduled to 
take place from 5:30 to 7:00 pm. The room 
number will be posted on the information board 
at the SAA' s. All interested parties are 
encouraged to attend. 

TIME FOR A MEMBERSHIP 
ACCOUNTING? 

Commentary by Michael Rondeau 

Please pay your dues was the message. On 
December 2, 1996, Patricia Dunning, our 
Secretuy-Treasurer, issued a reminder for 
payment of membership dues. Statistics 
provided in that letter stated that of 114 
"members" only 43 were current through 1996. 
Fifty had not paid dues since 1994. A recent 
email from Patricia indicated to me µtat there 
are 53 "members" from California, but only 9 
appeared to be current, having paid their 
membership dues for 1997. 

There is a complication in clarifying the 
membership rolls. Even though I have paid 
1997 dues I am probably not one of those 
registered as current. Patricia has inherited an 
interesting bookkeeping system. It is my 
understanding (which is limited) that if a person 
who, for example, dropped out in 1994 rejoins 
in 1997, having paid no dues in 1994 or later, 
the system will credit the 1997 payment as 
covering his or her 1994 dues. Automatic 
tracking of current membership does not appear 
to be inherent in the system. 

What, if anything, should be done? Suggestions 
are hereby solicited foe inclusion in this column. 

.. 
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ARCHAEOLOGICAL INVESTIGATIONS 
AT THE RED SWITCHBACK OBSIDIAN 

SOURCE, KLAMATH NATIONAL 
FOREST, CALIFORNIA 

by John Hitchcock, 
Goosenest Ranger District Archaeologist, 

Klamath National Forest 

The Red Switchback Obsidian source is just one 
of several obsidian source groups within the 
Medicine Lake Highlands. It is located on 
public lands managed by the Klamath National 
Forest, in Siskiyou County, California. 

Archaeological work at this source by the Forest 
began in 1979 with attempts to describe and 
document its prehistoric utilization. Since 
moving to the Klamath Forest in 1989, I 
"inherited" not only the responsibilities 
associated with managing this resource, but the 
problems and results of the previous work done 
as well. 

Instead of focusing all our efforts on issues 
regarding the prehistoric utilization of this 
glass, we began to concentrate on defining the 
boundaries of the source. In 199 5 we have more 
or less completed this phase of our research (not 
without endless praise for our sometimes trusty 
GPS units). 

Although there are some areas within the 
geological fonnation that appear to possess 
unusable material, overall the knapping quality 
of this glass is quite good. The internal and 
external appearances of the obsidian, however 
can and does frequently vary throughout the 
flow. Obsidian can be found exposed as blocky 
masses, angular boulders, "crazed" beds, tabular 
sheets, as well as sub-rounded, stream-smooth 
cobbles. Internally, the glass can be described 
as jet, banded, grey, "sugary", mahogany
spotched, or with inclusions. 

As our boundary determinations developed, we 
found that we had not only enclosed the Red 
Switchback source, but the Callahah obsidian 
source as well. Richard Hughes ( 1986) in 
Diachronic Variability in Obsidian Procurement 
Patterns in Northeastern California and 
Southcentral Oregon, had previously assigned 
the Red Switchback source to the Grasshopper 
Flat/Lost Iron Wells geochemical group and the 
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Callahan source to the Callahan Flow 
geochemical group. Do we have an obsidian 
source with two geochemical "fingerprints"? Is 
there a geological boundary that is separating 
the Red Switchback and Callahan flows that 
cannot be detected on the surface of the ground? 

The original geochemical source determinations 
were made from one collection at each site, 
separated by over a linear mile distance. We 
have submitted a collection of twenty additional 
geological specimens from across the areas in 
question in the hopes that we will begin to 
answer a few of our many questions regarding 
this source area. When the characterization 
work has been completed we will provide an 
update on our project. 

John Hitchcock, Archaeologist 
Goosenest Ranger District 
37805 Highway 97 
Macdoel, California, 96058 

SHORT REPORTS & REVIEWS 

Compiled by Mike Rondeau, Ca/trans 
EnVironmental Program. 1 J 20 N St. 
PO Box 942874 MS 27 
Sacramento, CA 94274-0001 
Voice: 916.653-0974; FAX:916.653-6126; 
mrondeau@trmx3.dot.gov.ca 

Short Reports & Reviews provides an 
archaeological context in which to report 
obsidian research and related information. 
Reviews of recent studies, research in progress, 
older findings, regional, site, and artifact 
specific summaries, as well as other reports, 
announcements, etc. of pertinent interest are 
encouraged. To submit contributions to Short 
Reports or for an outline of recommended 
archaeological/obsidian information for the 
Short Report format contact Mike Rondeau. 

Chemical Analysis of Mesopotamian Obsidian 

A Review 

An Energy Dispersive X-Ray Fluorescence 
Study of Some Near Eastern Obsidians by Mark 
Hall and Steven Shackley presents a discussion 
of how x-ray fluorescence spectrometry works, 
the applied methods of this study, a description 
of the obsidian artifacts studied, the analytical 
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results, and an interpretive discussion of those 
findings. 

The specimens came from three sites. Two tells 
were Hamoukar and Hirbet Tueris near the 
border with Iraq in the Habur River basin of 
northeastern Syria. The former is thought to be 
the capital of the Mitanni state of Wassukanni. 
Based on surface pottery, nearby Hirbet Tueris 
appears to have been occupied through the 
second millennium B. C. Umm Dabighiyah is a 
small tell located on the dry steppe of the Jazira 
in Iraq. It was occupied during the sixth 
millennium B.C. 

The glass specimens from the first two sites 
were retouched blades ranging from 1.5 cm to 
6.0 cm in length. The Umm Dabighiyah 
artifacts included two retouched flakes and a 
single debitage specimen. The chemical 
analysis is presented in tabular and graphic 
formats. The obsidian was found to have 
derived from sources in eastern Turkey~ Nemrut 
Dat, Bingol, and one unknown source. It was 
noted that some obsidian artifacts at all three 
sites retained cortex. This suggested that 
nodules rather than flaked pieces were traded to 
sites. It was concluded that additional research 
in the region is needed to clearly characterized 
Near Eastern obsidian exchange systems. 

Hall, Mark E., and M. Steven Shackley 
1994 An Energy Dispersive X-Ray 

Fluorescence Study of Some Near East~rn 
Obsidians. AI-Rafidan XV:25-32. The 
Institute for Cultural Studies of Ancient Iraq, 
Kokushikan University, Tokyo. 

Research in Progress on Melanesian Obsidian 

Reported by Michael Hanship 

This research mainly covers obsi~ian recovered 
from the Melanesian islands of New Britain, 
New Ireland, Buka, Nissan, Ambitle, Watom, 
Reef Islands and Santa Cruz. The two main 
glass sources for the region were the Admiralty 
Islands and the Talasea peninsula on New 
Britain. There were also three minor sources in 
the region that prehistorically contributed only 
single digit percentage amounts to the obsidian 
assemblages of the region. 
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Glass use in Melanesia dates back at least to 
12,000 B.P. when the New Britain glass found 
its way to New Ireland. This involved a water 
crossing of some tens of kilometers. By 5000 
B.P. more obsidian was being moved, but this 

. was not over significantly greater distances. 
With the arrival ofLapita pottery ca. 3500 B.P. 
the appearance of obsidian transport over 
extremely long distances becomes apparent in 
the archaeological record. However, in the Post
Lapita phase, which varies in time with location 
(ca. 2500 B.P. in the west and probably post 
2000 B.P. in the east), there was a change to 
much more local toolstone sources of lesser 
quality and various raw material types. 

The focus of the current research is on the long 
distance movement of volcanic glass which 
began around ca. 3500 B.P. Much of the dating 
for this research has been by association with 
either pottery or volcanic ash strata. Even so, 
substantial amounts of obsidian hydration 
analysis has been done by Wal Ambrose. 

It appears that the obsidian was moved about in 
a variety of forms. There is evidence for in situ 
reduction and for "tool" movement. It is 
suggested that the obsidian moved around in a 
wide range of fonns from relatively large sized 
"bricks" weighing several kilograms to core 
sized pieces down to flakes of a few grams. 

Early Holocene Obsidian Dating in the 
Mojave Desert, California 

A Review 

Obsidian Hydration Dating of Early-Holocene 
Assemblages in the Mojave Desert by Mark 
Basgall compared the results of studies on 
hundreds of Coso obsidian artifacts with 
radiometric data and early projectile point 
typologies in the region. The problem of 
adequate chronometrics in the Desert West of 
North America due to a dearth of radiocarbon 
dates was noted. The need for alternative dating 
techniques was recognized. Recent proposals for 
Pinto points being earlier than previously 
thought and the implications that such a 
reassignment might have for the temporal 
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placement of Great Basin Stemmed Series points 
were discussed. 

The presented data came from artifacts of Coso 
glass from Early and Middle Holocene 
assemblages. These were recovered from seven 
sites on Ft. Irwin in the north-central Mojave 
Desert, eight sites in the northern Mojave 
Desert, and the Stahl site at Little Lake. It was 
found that for Elko, Gypsum, and Humboldt 
series points of the Gypsum period ( ca. 4000 -
1500 B.P.) the mean measurements for those 
samples ranged from 6.0 to 8.1 microns Coso. 
Earlier point types included "shouldered, 
indented-base (cf. Pinto), Great Basin Stemmed 
(Stemmed [cf. Lake Mohave, Silver Lake]), and 
Great Basin Concave-Base (cf. Fluted) point 
forms' (1995:57). The mean measurements for 
samples from those assemblages ranged from 
11.6 to 15.7 microns Coso. 

Site specific data was provided regarding C14 

determinations, obsidian ltydration profiles. 
projectile point typologies, and context 
considerations. It was found that the early 
assemblages clustered into two modes with large 
percentages of the obsidian band widths either 
above or below 13.5 microns Coso. Even so, 
several comparative anomalies in the data were 
noted. Although Pinto assemblages produced 
older band width ~dings than anticipated, it 
was concluded that the Pinto forms were 
attributable to the Mid-Holocene and that 
Stemmed series points represented the Early 
Holocene. Some limited overlap of these two 
point series, perhaps on the order of one 
millennium, was suggested. Silver Lake points 
were seen as the Stemmed series type most 
likely involved in any overlap. The limited 
morphological differences between Silver Lake 
and Pinto points were noted as potentially 
supporting the temporal overlap interpretation. 

Basgall, Mark E. 
1995 Obsidian Hydration Dating of Early

Holocene Assemblages in the Mojave Desert. 
Current Research in the Pleistocene 12:57-
60. 

'"-
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ABSTRACTS AND ANNOTATIONS OF 
REPORTS AND PUBLICATIONS 

The volume of so-called "gray literature" in 
archaeology is staggering, making it difficult for 
researchers who are not "plugged-in" to contract 
or research archaeology of a certain region or to 
hear of and gain access to reports. In addition, 
the proliferation and number of journals, and the 
interdisciplinary nature of obsidian and glass 
studies make it difficult to keep abreast of all 
relevant current literature. The IAOS Bulletin 
will alert readers to some of this information by 
reproducing abstracts and summarizing 
literature that may be of particular interest to 
IAOS members. 

Cauvin, M. C., N. Balkan, Y. Besnus, and F. 
Saroglu 
1994 The Obsidian in the Sinjar (L 'Obsidienne 

dans le Sinjar). Paleorient 12(2):89-97 

Abstract 
The problem of origin of the obsidian found in 
Neolithic sites of North-East Iraq, in the Sinjar 
region, is addressed in four papers. These 
villages sites have been excavated by a team of 
Russian archaeologists (R. Munchaev, N. 
Merpert and N. Bader). Obsidian artifacts were 
found, in great number in the first times of 
occupation, then in decreasing number during 
the 6th and 5th millennia. Obsidian, however, is 
not found ~ear the sites. The nearest sources are 
located to the northwest, in the Anatolian 
Taurus mountains, at a distance of more than 
400 km. Some technological and typological 
criteria (pressure debitage, so called "Cayonil" 
tools), original in the Sinjar, are found with the 
same characteristics in older or contem
poraneous sites in the Tauras. Following a 
sample of obsidian sources of south-eastern 
Turkey, already analyzed and published in this 
journal, chemical analyses using different 
methods were undertaken in order to establish 
the source of the raw material used in the Sin jar. 
The results of these analyses raise the problem 
of the differentiation of two sources which could 
have been used by the Neolithic people (C. 
Chataiger). X-ray fluorescence analyses were 
made in Rome (V. Francaviglia) and neutronic 
activation analyses at Orleans (B. Gratuze). The 
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study of an archaeological problem, i.e., the 
diffusion of obsidian in the Neolithic Near East 
and the intersite relations which it implies leads 
to another problem, of a geochemical and 
geological nature, that is the characterization of 
obsidian sources. 

Gilreath, A. J., and W. R. Hildebrandt 
1996 Archaeological Investigations Within the 

Coso Volcanic Field. Society for California 
Archaeology Newsletter 30(3):3-5. 

Annotation 
This article provides an overview of past and 
recent investigations conducted within the Coso 
Volcanic Field of southwestern California. 
Analysis of obsidian hydration rim readings 
from a variety of projectile point types indicate 
that the fields were exploited as early as 5500 
B.P. up until 200 B. P. The authors observe that 
obsidian production and distribution appears to 
have changed over time with use of the volcanic 
field during the Early (pre - 5500 B.P.) and 
Little Lake (5500 - 1500 B.P.) periods was 
largely limited to short term use of the 
secondary or lag deposits and were embedded 
within the subsistence-settlement system. 
Slightly later in time (3500 - 2300 B.P.) the use 
of off-quarry biface production areas show a 
significant increase in use. This trend away 
from the use of lag quarries reaches a peak 
during the late Newberry period (2300 B.P. -
1275 B. P.) where stone-working activities 
appear to have focused on the highest quality 
seams. Off-quarry sites were commonplace 
during this time and consisted almost entirely of 
biface production areas. Increased predictability 
of settlement locations during the annual 
subsistence-settlement cycle is thought to have 
allowed for the development of regularized 
exchange relationships. Use of the field appears 
to have dropped off significantly during the 
Haiwee period (1275 B. P. - 650 B. P.) and 
where decreased mobility, accompanied by 
increased population density and territoriality, 
may have altered the flow of obsidian by 
increasi·ng the number of exchanges per unit of 
distance traveled. 
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Kilikoglou, V., Y. Bassiakos, A.P. Grimanis, 
K. Souvatzis, A. Pilali-Papasteriou, and A. 
Papanthimou-Papaefthimiou 
1996 Carpathian Obsidian in Macedonia, 

Greece. Journal of Archaeological Science 
23:343-349. 

Abstract 
The excavations at Manclalo in Macedonia, 
Greece, have produced a remarkably high 
number of obsidian objects dated to the late 
Neolithic and early Bronze Age. Eleven of these 
samples were analyzed by instrumental neutron 
activation for 10 minor and trace elements, in 
order to determine their provenance. It was 
found that all Neolithic and one Bronze Age 
sample came from the Carpathian 1 source, 
while another Early Bronze Age sample came 
from the Demenegaki source in Melos. The 
overlap between Carpathian and Melian 
obsidian distributions is evidence for 
interactions of ancient Macedonia with central 
Europe and the Aegean. Also, according to this 
finding, the Carpathian distribution pattern has 
now been extended for another 400 km to the 
south, from Vinca to Mandalo. 

Pastrana, A., and T. H. Charlton 
1997 Early Colonial Obsidian Exploitation at 

Sierra de Las Navajas Source, Mexico. Paper 
presented at the 30th Annual Meeting for 
Society for Historical Archaeology, Corpus 
Cristi, Texas. 

Abstract 
In central Mexico during the first decades of the 
16th century, the exploitation of obsidian and the 
distribution of obsidian tools played an essential 
role in the basic productive processes of the 
economy of the Triple Alliance. Beginning with 
the Spanish conquest, European extraction, 
production, and distribution processes were 
implemented in the fields of agriculture and 
cattle raising and in gold and silver mining. 
The indigenous population along with their 
obsidian tools were integrated with 
technological and organizational changes into 
these new processes of production. This stage of 
technological and economic transition lasted 
until the 17th century, in the colonization on 
land tract patternization in Texas from the 
empresarios of the Mexican and Texas Republic 
governments, to the ranching and railroad era of 
the late 1800s. 
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Poupeau, G., L Bellot-Gurlet, O. Dorighel, T. 
Calligaro, J. Dran, and J. Salomon 
1996 Obsidian Circulation in Prehispanic 

Times in Colombia and Ecuador: A Coupled 
PIXE/Fission Track Dating Approach. 
Academie des Sciences, 323 (2A):443-450. 

Abstract 
We analyzed by PIXE the chemical composition 
of 50 obsidian artifacts from Colombian and 
Ecuadorian archaeological coastal sites of the 
prehispanic period, and 21 samples from natural 
outcrops and dated 16 of these samples by the 
fission track method. Geochemical/age 
characterization of obsidian artifacts show they 
come from five sources, of which three are 
unknown. The combination of PIXE and fission 
track dating can refine the grouping of samples 
into homogeneous clans for sourcing studies. 

Ridings, R. 
1996 Where in the World Does Obsidian 

Hydration Dating Work? American Antiquity 
61(1): 136-148. 

Abstract 
Results of a field study at Pot Creek Pueblo 
indicate that when e.lf ective hydration . 
temperatures varies significantly with depth, 
errors in obsidian hydration age estimates can 
occur if hydration rate constants are 
extrapolated to depth-specific effective hydration 
temperatures. This problem will be particularly 
severe in continental climates, but will have 
some effect anywhere the amplitude of the 
annual surface temperature wave exceeds 2 -3° 
Centigrade. 

MEETINGS AND EVENTS 

1997 

March 26-30. Society for California 
Archaeology Annual Meetings. Red Lion Inn. 
Rohnert Park. California, USA. 

A1>ril 2-6. The 62°d Annual Meeting of the 
Society for American Archaeology. Opryland 
Hotel, Nashville, Tennessee. USA. 

A1>ril 11-13, 1997. Computer Applications and 
Quantitative Methods in Archaeology 
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Conference, University ofBinningham (UI<). 
For information: P. Martijn van Leusen, CAA97 
Organizing Committee University of 
Binningham Edgbaston, Binningham BIS 2TI, 
Phone: +44 121414 5513; Fax: +44 121 414 
5516; or email: caa97@bham.ac.uk 

May 7-11. Canadian Archaeological 
Association Meeting, Saskatoon, Saskatchewan, 
Canada. For infonnation: Utve Linnamae or 
Bruce Low, Department of Anthropology and 
Archaeology, University of Saskatchewan, 9 
Campus Dr., Saskatton, Saskatchewan S7N 
SAS, Canada. Phone: (306) 966-4177 or 966-
4189; FAX (306) 966-5640. 

ABOUT THE IAOS 

The IAOS was established to: 

(1) develop standards for analytic procedures 
and ensure inter-laboratory comparability; 

(2) develop standards for recording and 
reporting obsidian hydration and 
characterization results; 

(3) provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field, and; 

(4) provide a central source of infonnation 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 

Membership 

The IAOS needs membership to ensure success 
of the organization. To be included as a 
member and receive all of the benefits thereof, 
you may apply for membership in one of the 
following categories: 

• Regular member $20.00/year 
• Institutional member $50.00 
• Life-Time Member $200.00 

Regular members are fndividuals or institutions 
who are interested in obsidian studies, and wish 
to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings. conferences. and 
symposia; bulletins; and papers distributed by 

7 
L. 

WINTER/SPRING 1997 

the IAOS during the year. Regular members are 
entitled to attend and vote in Annual Meetings. 

Institutional members are those individuals, 
facilities. and institutions who are active in 
obsidian studies and wish to participate in inter
laboratory comparisons and standardization. If 
an institution joins, all members of that 
institution are listed as IAOS members, 
although they will receive only one mailing per 
institution. Institutional members will receive 
assistance from, or be able to collaborate with, 
other institutional members. Institutional 
members are automatically on the Executive 
Board, and as such have greater influence on the 
goals and activities of the IAOS. 

*Membership fee may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
fonn and return to the Secretary with a short 
explanation regarding lack· of payment. 

**Because membership fees are very low, the 
IAOS asks that all payments be made in US 
dollars in international money orders or checks 
payable on a bank with a US branch. If you do 
not do so, much of your dues are spent jn 
currency exchange. If you wish to join us, mail 
a check or money order to the IAOS: 

Pat Dunning, Secretary-Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose. California 95121-0113 
408. 997-9183 
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CALL FOR ARTICLES AND 
INFORMATION 
Submissions for articles, short reports, abstracts, 
or announcements for inclusion in the newsletter 
are accepted at any time. We accept electronic 
media on IBM compatible 3.5" or 5.25" 
diskettes in a variety of word processing 
fonnats, but Wordperfect (5.n) or Word for 
Windows 95 is preferred. A hard copy of the 
text and any figures should accompany diskettes. 

Deadline for submission for the Summer 
Bulletin is June 1, 1997. Send to: 

Blossom Hamusek, 
PAR ENVIRONMENTAL SERVICES, INC., 
P.O. Box 160756, Sacramento, CA 95816-
0756, USA. Voice: 916.739-8356; FAX: 
916.739-0626 

NEW MEMBERS: 

Jeff Altschul 
Joseph Moore 

J 
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I nternational 
Association for 
Obsidian 
Studies 

March 6, 1997 

Dear Member, 

Business Address: 
IAOS 

Department of Anthropology 
San Jose State University 
San Jose, CA 95192-0113 

( 408) 997-9183 

Thank you for your nominations for President-elect and for the Excellence in Obsidian 
Studies Award. A ballot for President-elect and the candidates' statements are attached. 
Ballots for U.S. members are stamped; to return, you need only fold and staple. Please 
mail immediately, so your ballot will be received in San Jose by April 1, 1997. 
Because of the short tum-around time, international members only may vote either by 
F AXing their ballot to (US) 408-924-5348 or via e-mail to padng@aol.com. The results 
of the election will be announced at the I~OS Annual Meeting, to be held Friday, April 4 
at 5:30 PM, in conjunction with the 62° Annual Meeting of the Society for American 
Archaeology. · 

We solicited nominations for Secretary-treasurer for a 1997-1999 term. However, no-one 
received the requisite two nominations. As a result, Pat Dunning will continue in office 
for a.11other year; the Secretary-treasurer position will be on the ballot in 1998 for the 
1998-2000term. · 

Dues for 1996 and 1997 are now due. Our records show that you last paid dues in 1995. 
Prompt payment would be appreciated. Please remember that we are a small organization 
and depend on your dues to continue in operation. Please fill out the membership renewal 
application included in this Bulletin-the phone number(s) and e-mail address we have 
for you are probably obsolete. If you believe that our records are in error, and that you 
paid dues in 1996, please let me know. 

Thank you for your support of the IAOS. If there is anything I can do to help, please do 
not hesitate to ask. 

\ 

atricia A. Dunning 
Secretary-treasurer, IAOS 

1995 



David Fredrickson 

David Fredrickson, Ph.D., is Professor Emeritus, Department of 
Anthropology, Sonoma State University. He established the Cultural 
Resources Management program at Sonoma State University and initiated 
and directed (until his retirement) its Anthropological Studies Center and 
Obsidian Hydration Laboratory. Dave has been involved in obsidian studies 
for more than 35 years and is. a charter member of the IAOS. While his own 
work focuses on the application of obsidian analysis to archaeological 
questions, he has encouraged research in obsidian geochemistry and a better 
understanding of the hydration process. 

Dave writes "As an archaeologist who has encouraged the study of obsidian 
in terms of both its geophysical properties and the application of findings 
about these properties in archaeological contexts, I have become 
increasingly aware of the complex factors that affect archaeological 
applications. Although these factors quite properly prompt caution in 
application studies, experience has demonstrated that productive results 
may be achieved by working within these constraints. (The use of hydration 
analysis to examine scavenging and reuse of artifacts is once such 
example.) 

I believe obsidian analysis can achieve its potential only through better 
communication between those who study obsidian's geochemical properties 
(including both the factors which affect the hydration process and the 
analysis of trace elements) and those who apply these results to answer 
archaeological questions-especially those questions which go beyond 
"What source did it come from?" and "How old is it?" 

I am an advocate of obsidian studies and the use of obsidian analysis in 
archaeology. If elected IAOS President-elect, my focus will be on 
improving communication-the exchange of ideas, methods, and 
techniques-across the membership, using the Bulletin, the Web site, and 
personal contact to affect this result." 

Robert Jackson 

Robert Jackson (no relation to Tom Jackson), has had a long-term interest 
in obsidian studies and started the IAOS, with a few other people, in 1989. 
Unfortunately, business demands have prevented his active involvement for 
about five years. 

Rob has been involved with the establishment of several obsidian hydration 
labs, including: the Sonoma State lab with Tom Origer, under the leadership 
and guidance of Dave Fredrickson; the U.C. Davis Lab; and as owner and 
operator of Lithichron, Inc.; the BioSystems Analysis Lab; and currently 
the Pacific Legacy Lab, along with Tom Jackson. 

Rob writes "My perspectives on obsidian studies were initially formed 
under Dave Fredrickson's teachings, and his perspectives on the use of 
hydration data still form the basis of my current direction and applications. 
I'm actively involved in obsidian studies on individual archaeological 
projects, and I have developed approaches to hydration analysis principally 
for understanding site formation, structure, and assemblage reconstruction. 
I am not an adherent of its use for absolute dating, although I applaud 
continued research into affective variables. Similarly, I believe source 
analyses can (and should) be varied according to research need and 
demonstrated capabilities (including visual sourcing in certain 
geographic/cultural contexts). Absolute quantitative methods are great 
when you need them, but may not always be necessary. If inexpensive, 
"low-tech" approaches produce reliable results, they should be carefully 
used, with savings allocated to other research (which may or may not 
involve obsidian). 

I fully support the IAOS and its goals and would serve if elected. I 
appreciate the nomination for this office and I look forward to more active 
participation in future years." 
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NEWS AND INFORMATION 

From the President's Desk 

by Dr. Jonathon Ericson 
University of California, Irvine 

On one particularly windy and rainy New Jersey 
afternoon, I sat transfixed at a picture of obsidian 
in Pough's Field Guide to Rock and Minerals, 
1954 edition. I did not know then that the study 
of obsidian would consume a considerable part 
of my research career and would become the 
basis of my PhD. Thesis, let alone that I would 
someday become President of the International 
Association for Obsidian Studies. The day did 
come and I want to thank you for your vote of 
confidence. This helps close the loop of a 12-
year-old round.hound. 

Annual Meeting 

On April 4, 1997, we had a successful meeting at 
the Opryland Hotel in Nashville, Tennessee. 
Although attendance was small we were able to 
address some significant issues. A detailed 
report of the meeting was produced by Pat 
Dunning (see following insert). 

Summer 1997 

It is a pleasure to announce that Dr. David 
Fredrickson has been elected President-elect and 
will serve as President in 1998-99. Welcome 
aboard, David. 

As part of the Annual Meeting Wal Ambrose of 
the University of Auckland was presented in 
absentia the first Excellence Award for his 
lifetime achievements, contributions and 
innovation to obsidian studies in three different 
areas: obsidian hydration dating, obsidian 
characterization and obsidian trade. Wal's many 
contributions and achievements in obsidian 
studies are outlined on page 3 of this bulletin. 

As part of my Inaugural Speech I reported on a 
recent workshop I attended at the National 
Academy of Sciences held by the National 
Research Council (NRC). The 1996 NRC 
Report Glass as a Waste Form and Vitrification 
Technology: Summary of an International 
Workshop, National Academy of Sciences Press. 
Washington, D. C., /996, provides the 
Association with an assumable challenge to 
contribute to the improvement of the state of 
knowledge of glass as a waste form for the 
immobilization of radioactive wastes. The NRC 
Report indicates the importance of natural glass 
analogues to confinn the hypothesized long-term 
behavior of nuclear waste glass in specific 
geochemical environments. As specialists in 
obsidian studies we have access to obsidian 
samples exposed to a variety of natural 
environmental conditions for up to l 00 000 
years, if not longer. These samples and the 
reconstruction of environmental conditions can 
provide the empirical data to evaluate the long
term stability of glasses. It will be important to 
come together with appropriate glass 
technologists to define protocols and parameters 
which need to be analyzed to further our 
knowledge on natural glass stability. Towards 
those ends I have organized a workshop to be 
held at the next Society for American 
Archaeology Meetings. 
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Workshop: Obsidian as a Natural Analogue for 
Nuclear Waste Form Glasses 

As the President of IAOS, I would like to invite 
you to attend the Workshop: Obsidian as a 
Natural Analogue/or Nuclear Waste Form 
Glasses. This will be held as part of the 63rd 
Annual Meeting of the Society for American 
Archaeology on March 25-29, 1998, at the 
Washington State Convention and Trade Center 
in Seattle with the Sheraton Seattle serving as the 
headquarter hotel. Some of the conveners or 
discussants of the NRC Workshop are being 
invited to provide position papers on the 
environmental and material parameters affecting 
the stability of glass under natural conditions to 
improve our knowledge on the stability of waste 
form glasses immobilizing radionucleides. We 
hope you will be able to participate in the 
workshop which will be mutually beneficial to 
our Association and attending glass 
technologists. 

Outreach Session: The Status of Research on 
Obsidian on a Worldwide Basis 

As the President of IAOS, I would also like to 
invite you to participate in a poster session 
targeted for members of the Society for 
American Archaeology at the 63rd Annual 
Meeting of SAA in Seattle. 

The goal of the Outreach Session is to update the 
lay archaeologist on the status of research on 
obsidian. Unfortunately, obsidian studies have 
been misunderstood by many archaeologists to 
the point of outright rejection of research grant 
proposals without satisfactory scientific 
justification or denial of analysis of obsidian 
artifacts in site or regional research designs. We 
want to overcome biases of the past and clarify 
our positions as scientific researchers. 

If you are interested in participating in the 
session, please submit your paperwork to me by 
August l, 1997, on standard SAA forms. The 
poster paper should focus on obsidian trade 
chemical characterization or hydration. I will 
serve to organize the session and design the 
overall architecture of the session. We are 
interested in demonstration and hands-on 
displays of techniques and/or equipment in a 
Science Fair mode. We want this Outreach 
Session to be comprehensive, interesting, and 
positive. 
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World-Wide Query 

Please send me the location and name of any 
Pleistocene volcanoes overlaying limestone. My 
correct e-mail is JEERICSO@UCI.EDU, not as 
reported in [AOS literature. Thank you in 
advance for this information. See you all in 
Seattle for some interesting sessions. 

J~E 
Er~Ph<V. 

IAOS Annual Meeting 

by Patricia Dunning 
California State University, San Jose 

The ninth annual meeting of the IAOS was held 
at the Opryland Hotel (Nashville) on Friday 
afternoon, April 4, in conjunction with the 62nd 
annual meeting of the Society of American 
Archaeology. A total of eight members, officers, 
and a guest were present. Robin Torrence, from 
the Australian Museum in Sydney, traveled the 
farthest. 

The meeting was called to order by President
Elect (now President) Jon Ericson. Torn Jackson 
(President) was unfortunately unable to attend. 
Jon announced that Dave Fredrickson was 
elected President-Elect for the 1997/8 year. Jon 
also announced that Wallace Ambrose was 
selected as this year's recipient of the Excellence 
Award in Obsidian Studies. Wal was awarded a 
plaque, which Robin Torrence will take to him 
on our behalf (see Jon's article, this Bulletin). 

Pat Dunning presented the Treasurer's report. 
Our bank balance, on March 30, 1997, was 
$4,984, up from $3,838 on the same date in 
1996. Income, primarily from membership dues, 
was $1,900 in 96/97 versus $1,837 in 95/96. 
Expensest virtually all for printing and mailing 
the Bulletin, were $754 in 96/97 versus $1,143 in 
95/96. Total membership at the end of the 
1996/97 fiscal year included I 00 members: 12 
international and 88 U.S. Twelve members have 
Life Memberships (two new this year) and two 
(from Russia) are complementary. This implies 
that at least $2,800 of our bank balance pertains 
to sending Bulletins to Life/Comp. Members. 
While 14 members were dropped for non
payment of dues (two of whom have since 

,. 
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rejoined), two new members joined and two 
previous members rejoined in 1996/7. (Five new 
members have joined so far in the 1997 /8 fiscal 
year.) Dunning suggested that the sparse recent 
Bulletins may explain the membership loss. 
Alternatively, the increase in membership in 
1993 and 1994 may be explained by the 
availability of the Obsidian Studies 
Bibliography: the bibliography cost $1 O; 
membership, including the bibliography, cost 
$20. 

The consensus of the attendees was that the 
sparseness of the Bulletin was not the problem, 
but, it should be published on time, with 
whatever material was available, and we should 
invest more energy in soliciting articles. 

Jon Ericson presented several proposals on how 
to use the available bank balance. The idea of a 
temporary annual membership fee reduction was 
rejected - the consensus was that the annual fee 
was not a problem. But, it was agreed that we 
should do something to make the organization 
more available to students. The final resolution 
was (I) to offer free membership to students who 
submit either a research report on an obsidian 
study for publication in the Bulletin or an 
abstract of such a paper published elsewhere. 
Additional abstracts or research reports would 
extend the "free" membership for additional 
years. (2) Students who do not submit 
abstracts/reports can join for $10 per year. Pat 
Dunning agreed to develop a postable page for 
the next Bulletin describing the new student 
options. 

We also discussed the problems international 
members may have in paying in $US. Pat 
Dunning agreed to investigate whether SJSU 
would allow their credit card facility to be used 
to solve this problem. In the interim, because our 
account is now with the Bank of America, we 
will accept (reluctantly) funds in foreign 
currencies. 

Finally, to further the use of obsidian studies in 
archaeological research, it was suggested that the 
IAOS sponsor a session at the next SAA meeting 
(to be held in Seattle). Its objectives include 
dispelling myths and providing information on 
what obsidian studies can telJ us, their reliability, 
and how to go about using them. After 
considerable discussion, a consensus concluded 
this should be an expanded poster session. 
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The discussion on the proposed workshop to 
provide input to the Radioactive Waste 
community is covered in Jon Ericson's report. 

IAOS Election Results 

IAOS is pleased to announce that Dr. David 
Fredrickson will serve as President-Elect for the 
1997-1998 term and President for the 1998 -
1999 term. Dr. Fredickson is Professor Emeritus 
with the Department of Anthropology, at 
California State University, Sonoma. He 
established the Cultural Resources Management 
program at Sonoma State University and initiated 
and directed ( until his retirement) its 
Anthropological Studies Center and Obsidian 
Hydration Laboratory. 

Dave has been involved in obsidian studies for 
more than 35 years and is a charter member of 
IAOS. While his own work focuses on the 
application of obsidian analysis to archaeological 
questions, he has encouraged research in 
obsidian geochemistry and a better understanding 
of the hydration process. 

As IAOS President-Elect~ Dave's focus will be 
on improving communication - the exchange of 
ideas, methods, and techniques - across the 
membership using the Bulletin, the Web site, 
and personal contact to affect this result. 
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EXCELLENCE IN OBSIDIAN STUDIES 
AWARD WINNER 

WALLACE AMBROSE 

Nomination Speech as Read by Dr, Jonathon Ericson 
at Annual Meeting 

For lifetime achievement in obsidian research, 
Wallace Ambrose is hearby awarded the 
Excellence Award in obsidian studies. He has 
been nominated by his peers and selected by the 
International Association for Obsidian Studies to 
be internationally recognized for his 
contributions and innovations to obsidian studies 
in three areas: Obsidian Hydration Dating, 
Obsidian Characterization, and Obsidian Trading 
Systems: 

Obsidian Hydration Dating 
• invention of the thermal cell, patented in U.S., U. 

K., and Japan, which has been adopted for 
obsidian hydration dating, racemization dating, 
soil development and climatology on a 
worldwide basis; 

• innovative measurement of stable hydration band 
by digitized computer imaging and application of 
nuclear profiling; 

• innovative measurement of stable fissure bands 
internal to obsidian; 

• discovery of surface dissolution of hydration 
layer in chemically aggressive environments; 

• innovative experimentation on relationships of 
surface area and relative humidity to the rates of 
hydration 

• innovative experimentation on the role of normal 
terrestrial temperatures on induced hydration of 
obsidian; 

Obsidian Source Characterization 
• invention of a new characterization technique 

using relative density of obsidian which has 
become a surrogate measure for determining 
hydration rates; 

• innovation of characterization of obsidian by 
physical appearance and refractive index; 

• collaborative research establishing reference tile 
on composition of Pacific obsidians using 
PIXE/PIGME, SEM, EDS, and neutron 
activation analytical systems; 
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Obs!dian Trading Systems 
• innovative research on prehistoric quarries and 

associated settlements in Papua, New Guinea; 

• first research to recognize that in highly active 
volcanic areas not all obsidian sources are 
equally accessible throughout prehistory; and, 

• one of the first researchers to recognize the 
misuse of direct analogy from ethnographic 
records involving Lapita pottery raising a whole 
series of important issues about comparison of 
archaeological and ethnographical data. 

The following statements provided by Dr. 
Ambrose's colleagues for his nomination 
emphasize his many contributions to obsidian 
studies and archaeology the world over. 

"His outstanding publications speak for 
themselves, he has been intimately involved in all 
aspects of obsidian studies - discovering sources, 
collecting samples, digging up artifacts, 
developing methods in dating and 
characterization, applying a range of 
characterization methods, and fmally producing 
meaningful results for archaeology ... Very few 
physicists, chemists, geologists or archaeologists 
have made such broad ranging or substantial 
contributions to the field of obsidian studies" 
(Robin Torrence, Letter of Jan IO, 1997). 

"The breadth of his archaeological engagement, 
the insight and originality he brings to his work, 
the formidable scientific self-educ~tion on which 
he can draw, the wide and appropriate reading 
which he undertakes and the practical experience 
and skills on which he can call for testing and 
improving and adapting. He is withal the most 
helpful of people, as solid behind his colleagues 
as over the years he was behind the stumps for 
his departmental cricket team" (Jack Golson, 
1997). 

"Wallace Ambrose is a model archaeologist of 
whom Brothwell and Higgs noted the lack in 
their landmark publication of 1963, Science in 
Archaeology, one with sufficient scientific 
knowledge to cast a discriminating eye over the 
mass of scientific evidence upon which much of 
his ultimate conclusions will in the future be 
based" (Brothwell and Higgs, 1963 quoted in 
Jones 1982:25; Jack Golson 1997). 

Congratulations go out to Dr. Ambrose for a 
award truly deserving! 
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SHORT REPORTS & REVIEWS 

Compiled by Mike Rondeau. Ca/trans 
Environmental Program. I J 20 N St. 
PO Box 9-1287.J MS 27 
Sacramento, CA 94274-000/ 
I oice: 9/6.653-0974: FAX:916.653-6/26: 
mrondeau@trrn:r3.dot.gov.ca 

Short Reports & Reviews provides an 
archaeological context in which to report 
obsidian research and related information. 
Reviews of recent studies, research in progress, 
older findings, regional, site, and artifact specific 
summaries, as well as other reports, 
announcements, etc. of pertinent interest are 
encouraged. To submit contributions to Short 
Reports or for an outline of recommended 
archaeological/obsidian information for the Short 
Report format contact Mike Rondeau. 

Notice to Readers 

At the end of 1997 I will 1Je stepping down as the 
Short Reports and Reviews editor. I plan to 
submit one additional colwnn following this 
current issue. I have chosen to make the 
announcement known now to allow ample time 
to find a replacement for this position. Being 
editor of the Short Reports and Reviews column 
has been an interesting and educational 
experience. I recommend it highly! 

Obsidian Razors from Mexico and New 
Guinea 

Submilled by 
Alice C. Gorman, 

Department of Archaeology and Palaeoanthropology, 
University of New England, Armidale NSW 2350, 

Australia 

As part of my Ph.D. research on use-wear and 
residues on flaked stone and bottle-glass razors, I 
examined two obsidian razors from the Pitt 
Rivers Museum in Oxford (U.K.). A razor can 
be defined as any sharp-edged cutting tool that is 
generally used on the human body whether for 
shaving, hair-cutting, surgery scarification or 
tattooing. Obsidian and bottle glass are ideal raw 
materials for razors. Extremely sharp edges can 
be obtained, although they also blunt very 
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quickly. The smallest flakes can be used as long 
as there is enough purchase for two fingers. 

The 'Mexican' razor, identified as such by the 
label, is a long curved blade from the valley of 
Oaxaca, dated 1498 and belonging to the original 
Pitt Rivers collection. It is I 07 mm long with 
two dorsal ridges and has fine scalar retouch on 
the distal end. There are some doubts about its 
identification: there is no documentation apart 
from the museum label, the date is dubious, and 
the presence of distal retouch is puzzling. 

The New Guinea razor comes from Goodenough 
Island. It was collected by Diamond Jenness, 
who was infonned of its function by the 
islanders, and was donated to the Pitt Rivers 
Museum in 1913. It is a flake, 34 mm long, and 
unlike most razors, quite chunky. 

The wear and residues are consistent with other 
glass razors I have studied (for example, from the 
Andaman Islands). Polish is present but 
undeveloped and undiagnostic. Striations are 
virtually absent. Edge scarring is frequent, 
consisting mostly of clusters of feather 
terminations of less than i mm. Polish and edge 
scarring tend to occur together on the same face, 
indicating a scraping-like motion. Combined 
with the residues observed on the razor edges, 
such as fragments of human hair, skin cells and 
blood, these characteristics may be used to 
identify possible use of obsidian artifacts as 
shaving tools. 

Obsidian razor use in Mexico and New Guinea is 
well documented ethnographically (Crabtree 
1968; Prescott 1843; Specht 1981 ). In sum, 
comparing the lateral use-wear and residues on 
the "Mexican" razor with razors from secure 
contexts such as that from New Guinea, the 
function of the flake as a razor seems very likely. 



IAOS BULLETIN No. 19 

I 

I 
I 

2 -~ 

Double Hydration Band Widths from 
Abiquiu Reservoir, New Mexico 

A Review 

Two CRM reports of interest for obsidian studies 
resulted from the Abiquiu Reservoir studies 
under the U.S. Anny Corps of Engineers, 
Albuquerque District. Those studies were 
accomplished by Mariah Associates, lnc. 
(Bertram et al 1989, Earls et al 1989). The 
first , completed in January of 1989 (Earls et al), 
reports on the study of three cobble ring sites. A 
total of 294 pieces of obsidian were studied. 
Criteria for selection of obsidian specimens for 
source and band width studies were discussed. 
One criterion was the preference for subsurface 
pieces since those on the surface were thought to 
have a greater likelihood of having been 
recycled. The reason(s) that surface pieces were 
thought to have a greater chance of having been 
recycled would have been of interest to know. 

Two sources of volcanic glass were reported, 
Polvadera and Cerro del Medio. The formulas 
for converting band widths into calendrical dates 
were provided. However, the actual hydration 
data were not provided. What was provided 
however, was selected illustrations of artifacts 
with the hydration cut locations. This was of 
particular interest for the 11 double band width 
specimens recovered from the three sites studied. 
Both projectile points and flakes yielded reuse 
evidence. Those specimens were interpreted as 
evidence of obsidian recycling in the region. 
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The second report, October 1989 (Bertram et 
al), added a third volcanic glass source, that of 
Obsidian Ridge. Discussions regarding various 
issues influencing hydration readings, including 
rind stability, recycling and context were 
provided. Two hundred and forty.eight 
specimens of glass were submitted for study. 
Multiple band widths were suggested for a 
minimum of 45 pieces. The designation of 
having been reused was applied to flakes, points 
and other obsidian tools. A series of 
interpretative analyses followed . The report 
provides the actual hydration data for 
independent evaluation. Again, calendrical 
dating was provided based on included hydration 
studies by Christopher Stevenson. lt was 
concluded that Obsidian surface scatters 
sometimes can be recomposed into culturally 
meaningful study assemblages, using hydration 
analysis" (Bertram et al 1989:304). For both 
reports the hydration studies were also 
accomplished by Stevenson and the chemical 
characterizations by Richard Hughes. 

Seeing Dots, Clear Lake Basin, California 

A Review 

The Doctoral dissertation Dots on a Map: Using 
Cultural Resource Management Data to 
Reconstruct Prehistoric Seulement Patterns in 
the Clear Lake Basin by John Parker cannot be 
done adequate justice or injustice by a review in 
this limited column. Nonetheless, two elements 
will be provided below. The first is a quick skim 
over some of the topics that the dissertation was 
designed to cover, thereby indicating the degree 
to which that dissertation extends beyond the 
scope of this column. The second area covered 
is a brief discussion of the basis for the use of 
obsidian studies as a temporal data set helping to 
determine diachronic settlement patterns. 

The dissertation delved into: I) the theoretical 
foundations of settlement pattern studies; 2) the 
cultural and environmental elements of the study 
region· 3) a review of paleo·environemntal and 
archaeological data of the Clear Lake Basin; 4) 
elements of least cost modeling· 5) analysis of 
the ethnographic data towards its use along with 
archaeological information in using least cost 
concepts to predict settlement pattern changes 
through time; 6) a review of CRM data to 
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develop an understanding of the regional 
distribution of prehistoric sites and the general 
patterns they suggest; 7) the selection of sites for 
additional obsidian hydration sampling for 
temporal control; 8) a review of dating methods 
and the temporally diagnostic regional data sets; 
9) the development of diachronic settlement 
patterns; l 0) a comparison of those patterns to 
earlier predictions that were offered regarding 
colonization, population expansion, and 
economic changes in the region through time; 
and 11) an evaluation of both those expectations 
that were supported by the findings as well as 
those that were not. 

A total of 11 19 hydration readings representing 
l 00 sites in the region were used. This provided 
an average of 11 specimens per site with the 
actual number of pieces per site ranging from one 
to 200. Citations were presented in support of 
two to three or five specimens being adequate for 
chronological control at single sites. Why this 
should be so was not exp~ored. For those sites 
revisited by the author (N = 48), five obsidian 
specimens each were collected. That ap~ears to 
total 240 pieces although only 211 were used. 
The reason for this is not explained, but would 
probably have been apparent if the obsidian 
hydration data involved in this study had been 
included. Since that data was not included, the 
sampling strategy, the representative nature of 
the resultant data, nor the validity of subsequent 
uses of that information could not be evaluated. 
Tom Origer j.1fOVided the additional hydration 
band width analyses that were undertaken 
specifically for the doctoral study. 
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News from the Pacific Region 

by Dr. Robin Torrence 

In terms of publications, it has been a very 
productive year for Pacific obsidian research 
with many studies reporting results: a number of 
abstracts are included in this bulletin. In 
addition, the Sixth Australasian Archaeometry 
conference (at the Australian Museum, Sydney, 
February l 0-14, 1996) was a huge success with 
nearly 200 participants. Five papers on obsidian 
werP. presented in a session which ended with the 
presentation of a book of 15 essays to Wal 
Ambrose, one of the pioneers in obsidian 
hydration dating and characterization studies. 
Wal is so integral to obsidian studies in Pacific 
research that he turned up as an author in his own 
festschrift! ! At the ceremony Wal was 
completely taken by surprise and for once 
rendered nearly speechless! 

In contrast to what was reported in a recent paper 
in Archaeometry , we are happy to report that 
two non-destructive techniques used in obsidian 
sourcing in the Pacific region (energy dispersive 
XRF and PIXE-PIGME) are producing excellent, 
reproducible, and reliable results. 
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ABSTRACTS AND ANNOTATIONS OF 
REPORTS AND PUBLICATIONS 

The volume of so-called "gray literature in 
archaeology is staggering making it difficult for 
researchers who are not ' plugged-in" to contract 
or research archaeology of a certain region or to 
hear of and gain access to reports. In addition, 
the proliferation and number of journals, and the 
interdisciplinary nature of obsidian and glass 
studies make it difficult to keep abreast of all 
relevant current literature. The LAOS Bulletin 
will alert readers to some of this information by 
reproducing abstracts and summarizing literature 
that may be of particular interest to IAOS 
members. 

• Please note that the abstract reported in 
Bulletin No. 18 "Obsidian in the Sinjar" was 
written by Bader, Merpert, Munchaev, 
Chataigner, Francaviglia and Gra/uze and not 
by M.-C. Cauvin. We are sorry for any 
confusion that this error in reporting may have 
occurred. 

Ambrose, W. 
l 996 Obsidian hydration dating of the 

Reef/Santa Cruz Lapita sites in J. M. 
Davidson, G. Irwin, B. F. Leach, A. Pawley, 
and D. Brown (eds.) Oceanic Culture History: 
Essays in Honour of Roger Green, pp. 245-
255. Dunedin: New Zealand Journal of 
Archaeology Special Publication. 

Abstract 
A reevaluation of an early attempt to use 
?bsidian hydration dating in a tropical setting 
illustrates recent advances in this technique. 
Obsidian hydration determinations made in 1973 
have been remeasured by computer imaging 
techniques on concealed cracks and recalculated 
using new data concerning local site temperature 
and hydration rate. The effects of surface 
dissolution are also discussed. New data 
concerning experimental determination of 
hydration rates based on long tenn readings of 
Talasea obsidian exposed to the lower 
temperatures of 30° and 40° C is presented. 
Taking into account these new developments, the 
hydration dates do not differ greatly from 
radiocarbon dates from the same levels. The 
prospects for obsidian hydration dating at high 
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rainfall tropical sites have significantly improved 
in the past twenty years. 

1997 Obsidian dating prospects. Paper 
presented at the Sixth Australasian 
Archaeometry Conference, Australian 
Museum Sydney February 10, 1997. 

Abstract 
Developments in the nuclear industry have 
shown that some of the problems related to the 
glassification of waste for long term storage are 
centered on the rate of glass weathering in 
various repositories. Long tenn weathering of 
artificial glasses is paralleled by the 
archaeological problem of detennining hydration 
rates in obsidian artifacts as a means of dating 
their manufacture. Figures available for sites in 
Papua New Guinea indicate that the weathering 
rate is sufficiently fast to render conventional 
hydration measurement completely unreliable. 
This follows from the range of calculated surface 
reduction rates which range between .0002µm to 
.004µm per year depending on the site's location 
and the obsidian source. Hydration rates for key 
Papua New Guinea obsidians have been 
determined from long term experimental 
laboratory exposure and these are used to 
evaluate the age of obsidians from selected 
archaeological sites. By adopting a strategy of 
measuring hydration in concealed fissures both 
the weathering rate and the dating of the Papua 
New Guinea obsidian have been successfully 
achieved. The dissolution rates of natural 
obsidians could be useful in considering 
weathering rates for artificial glasses. An 
improved system for calculating the annual 
effective hydration temperature is presented 
which gives a better control of micro
environmental temperature in its crucial 
determining role. The combined result of these 
developments gives obsidian hydration datino an 

. 0 
enhanced capacity to be a useful and independent 
dating system. 
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Anderson, A., Ambrose, W., Leach, F., 
Weisler, M. 
I 997 Material sources of basalt and obsidian 

artifacts from a prehistoric site on Norfolk 
Island, South Pacific. For the experimental 
archaeologist: papers presented to Wal 
Ambrose. Edited by Robin Torrence and J. 
Peter White. Archaeology in Oceania 32: 39-
46. 

Abstract 
Recent discovery of a prehistoric archaeological 
site at Emily Bay, Norfolk, enables the question 
of settlement origins to be revisited. Analysis of 
a sample of basalt flakes by non-destructive, 
energy-dispersive XRF analysis indicates that 
there was local adze production, not merely 
refurbislunent, suggesting that quarry and 
reduction sites might yet be discovered. Analysis 
of an obsidian blade by major elements and 
PIXE shows that it originated in a Raoul Island 
(Kermadecs) source. It is hypothesized that the 
colonization history of the Norfolk group 
belongs with those of other temperate 
archipelagoes (Kermadecs, Chathams, Snares) 
which appear to have originated in New Zealand 
rather than tropical Polynesia. 

Anderson, J., and T. Origer 
I 997 Adding a Little Fuel to the Fire: Some 

Thoughts on Fire and Obsidian Hydration. 
Paper presented at the 31st Annual Meeting for 
Society for California Archaeology, Rohnert 
Park, California. 

Abstract 
This paper is a continued exploration into the 
affects of fire on obsidian hydration. This study 
began in I 993 when a wildfire swept Salt Point 
State Park. This study has focused on CA-SON-
458, which was chosen as a case study because it 
had been subjected to archaeological 
investigations prior to the fire. This paper will 
compare the outcome of the post-fire research 
done at CA-SON-458 to the results of hydration 
studies done prior to the wildfire. Also included 
in this paper will be a discussion of experiments 
that have been done to further enhance our 
understanding of the relationship between fire 
and obsidian. (see this issue for entire paper) 
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Bird, R., Torrence, R., Summerhayes, G., and 
Bailey, G. 
1997 New Britain Obsidian Sources. For the 

experimental archaeologist: papers 
presented to Wal Ambrose. Edited by Robin 
Torrence and J. Peter White. Archaeology in 
Oceania 32: 61-67. 

Abstract 
The natural occurrence of obsidian in volcanic 
flows in West New Britain has been thoroughly 
investigated and new measurements of the 
composition of field samples have been made 
with a proton dose of I 50 µC - increased by a 
factor of three compared to analyses reported in 
early studies. New data on precision and 
accuracy of PIXE-PIGME show that 
measurement error is not a significant factor in 
interpretations of chemical variability among 
source and artifact samples. The results provide 
evidence for 5 readily distinguishable groups of 
source samples (Gulu, Kutau/Bao, Baki and 
Mopir) plus two subgroups (GaralaB and 
GaralaC) which differ from the Baki source for a 
few elements and have higher stan~ard 
deviations from most elements. An unusual 
degree of variability within the Hamilton and 
Garala source samples must be taken into 
account during the classification of artifact 
collections. 

Bonetti, R. Guglielmetti, Malerba, F., 
Oddone, M., Bird, R., and Torrence, R. 
1997 Age Determination of obsidian source 

samples from north Queensland, New South 
Wales, and Papua New Guinea by means of 
the fission track method. Paper presented at 
the Sixth Australasian Archaeometry 
Conference, Australian Museum, Sydney, 
February IO, 1997. 

Abstract 
The fission track method applied to obsidian 
samples allows one to determine their geological 
age by counting etched tracks due to spontaneous 
fission of Uranium impurities, usually in the 
ppm-tens of ppm range. Analysis of recently 
discovered obsidian in North Queensland and 
New South Wales yield dates from 85.5-92.3 Ma 
and place them among the oldest obsidians ever 
dated by fission track dating. The method has 
also been applied to the much younger obsidians 
from the Williaumez peninsula in Papua New 
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Guinea. In this case it seems likely that the 
obsidian widely traded in the past is nearly 
contemporary with or actually younger that the 
first human settlement in the region. 

Brennan, P. , and Sagona, A. 
1997 Obsidian from volcanic sequences and 

recent alluvial deposits, Erzurum District, 
North-Eastern Anatolia: Chemical 
Characterization and archaeological 
implications. Paper presented at the Sixth 
Australasian Archaeometry Conference, 
Australian Museum, Sydney, February I 0, 
1997. 

Abstract 
Recent geoarchaeological research in the 
Erzurum district, north-eastern Anatolia, has 
revealed an abundance of obsidian at numerous 
Neolithic and Bronze Age sites. Geochemical 
characterization using neutron activation analysis 
indicates that the obsidian was obtained from 
several sources that are chemically distinct from 
the major sources already known from Central 
Anatolia in the Lake Van area. Multiple sources 
are represented in the samples collected from at 
least two of the sites, namely the sites of Sos and 
Pulur. The primary source of some of the 
obsidian utilized at the site of Sos has been 
located in the volcanic sequence outcropping to 
the north-west of Pasinler. Field survey, 
however, has shown that the alluvial deposits 
along the main rivers and some of their 
tributaries were the main sources of the obsidian 
utilized at the sites near Erzurum. Trade or 
exchange of obsidian with sites outside the 
Erzurum area seems to have been limited. 

Buvit, I., and T. Goebel 
1997 Analysis of Projectile Points from Mt. 

Hebron Paleoindian Site. Paper presented at 
the 31 51 Annual Meeting for Society for 
California Archaeology, Rohnert Park, 
California. 

Abstract 
Over 300 bifacial projectile points and point 
fragments have been collected from the Mt. 
Hebron Paleoindian site located in northeastern 
Siskiyou County, California. All but a handful of 
these points were manufactured on obsidian 
procured from various obsidian flows in the 
southern Oregon-northern California region. The 
overwhelming majority of points fall into 
lanceolate and stemmed "types" commonly 
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referred to as "Windust", "Haskett", "Cougar 
Mountain", "Parman", "Silver Lake", 
'Scottsbluff', etc. Archaeologists have long 
sought to understand why such variability in 
projectile point fonns existed during the late 
Paleoindian period in the Far West. In order to 
test whether these variable point forms are 
related to distance from raw material source and 
differential resharpening/curation, a sample of 
points from Mt. Hebron was subjected to 
obsidian sourcing and detailed morphological 
and metric attribute analysis. This paper presents 
the results of this analysis, and reviews 
implications significant to the interpretation of 
interassemblage lithic variability in Paleoindian 
contexts. 

Cassidy, J. 
1997 A Glimpse at Prehistoric Foragers on the 

Upper McCloud River. Paper presented at the 
31 st Annual Meeting for Society for California 
Archaeology, Rohnert Park, California. 

Abstract 
The study of prehistoric obsidian reduction 
strategies on the McCloud River is a fruitful 
avenue for understanding both patterns of forager 
mobility across the northern California landscape 
and variability among sites. From the obsidian 
quarries at Grasshopper Flat south to the 
headwaters of the McCloud River is long 
approximately 18 air miles. In this distance, 
large obsidian flake blanks were carried from the 
Grasshopper Flat obsidian source to sites along 
the upper McCloud River. Once on the 
McCloud River, however, flake blanks were 
reduced into different forms. Obsidian 
hydration data suggest that differences in age, 
and by implication, different cultures, may be 
responsible for differences in reduction 
strategies. 

Cauvin, M. -C., N Balkan, Y. Besnus, and F. 
Sarl>glil 
1986 Origin of Obsidian of Cafer Hoyuk, 

(Turkey): First Results. Paleorient 12(2). 

Abstract 
The chemical analysis of obsidian from the 
Anatolian site Cafer H<>yUk shows two different 
compositions. In addition, investigations in the 
BingOl-Sohlan region revealed several natural 
sources of obsidian. Analysis of samples from 
one source (~avuslar) showed not one, but two 
chemical compositions. These same two types 
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are present in the obsidian at Cafer HOyilk. It 
therefore appears that <;awslar was the obsidian 
source used by the prehistoric inhabitants of 
Cafer HOyUk and that a single source can contain 
several types of obsidian. 

Cauvin, M. -C, Y. Besnus, J. Tripier, and R. 
Montigny 
1991 New Analysis of Obsidian from Orient: 
Models of Geochemistry of Magmas Uses for the 
Archaeological Research. Paleorient 17(2). 

Abstract 
Research on the origins of obsidian was carried 
out on 52 geological and archaeological samples, 
by means of multi-element chemical analyses; 27 
major elements and trace elements were 
examined using spark, flame and plasma 
emission spectrometry (ICP). These analyses 
were exploited by using models of the 
geochemistry of magmas: partial fusion, 
fractionated crystallization, partition coefficients. 
Their specific characteristics lead to particular 
focus on the elements called 
"hygromagmaphiles", which are concentrated in 
a magma during its evolution. Here these are 
four lantanides, La, Ce, Yb, Lu, as well as Y, Zr, 
Nb and Zn. 

Five samples, chosen from the geochemical 
families ofBingOl, were moreover tested by 
thermoluminescence, tests which led to a relative 
chronology in three parts: two successive 
outflows with, for the oldest, an age probably 
much more than 1 million years, and a sample 
artificially heated at about 8000 B.P. 

The method leads us to consider two types of 
criteria which permit the attribution of objects to 
the same geological site. 1) Identity of chemical 
compositions, particularly in hygromagmaphile 
elements: provenance of the same outflow. 2) 
Different chemical compositions, but 
conservation of relations between 
hygromagmaphile elements: provenance of 
successive outflows coming from the same 
magma. It is thus that the two families ofBingOl 
are confirmed and explained: they are 
comagmatic and correspond to outflows of 
different ages, which are confinned by 
themoluminescence tests. One sample indicates 
that it could come from a third outflow at BingOl, 
which would be interesting to investigate in the 
field. 
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These analyses show the particular importance of 
the Anatolian stratum at BingOl for the supply of 
obsidian to Neolithic (P.P.N.B.O and Chacolithic 
villages, not only in the Taurus and in upper 
Mesopotamia, but also well to the south, in an 
oasis of the Syrian desert (El Kowm). 

Clayton Fredericksen 
1997 Changes in Admiralty Islands obsidian 

source use: the view from Pamwak. For the 
experimental archaeologist: papers 
presented to Wal Ambrose. Edited by Robin 
Torrence and J. Peter White. Archaeology in 
Oceania 32: 68-73. 

Abstract 
I report the results of characterization analysis of 
obsidian from Pamwak shelter on Manus in the 
Admiralty Island (Papua New Guinea). 
Evidence is presented that the first transport of 
obsidian to the shelter occurred in the terminal 
Pleistocene, probably from an offshore source. 
A mid Holocene change to the use of 
predominantly Pam Islands obsidian is noted. 
The use of significant amounts of Lou obsidian, a 
material widely used and traded after 3500 BP, is 
identified as occurring only late in the sequence. 
The implications of these changes in the context 
of Wal Ambrose's research are discussed. 

Gates, G. 
1997 CA-MOD-1976: "Battle Site" Trilogy. 

Paper presented at the 31st Annual Meeting for 
Society for California Archaeology, Rohnert 
Park, California. 

Abstract 
A unique site on the Devil's Garden Lava 
Plateau, Modoc County contains a large rock 
circle with four associated loci of broken and 
whole projectile points. Over 300 projectile 
points are represented in this collection, so far, 
primarily either Gunther Barbed/Guntheroid or 
Rose Spring series. Based on a preliminary 
analysis of the points, their distribution, and 
breakage patterns, it would appear that one 
possible explanation is that this phenomena 
represents a late prehistoric "battle" site. Or 
perhaps, a type of ritualized "conflict resolution" 
site as described by D' Angulo? Obsidian 
sourcing and hydration data will be used to 
attempt to confirm or deny these interpretations. 
The site area lies within a border area between 
Pit River and Modoc bands. 
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Golson, J. 
1997 W. R. Ambrose: an archaeological boffin. 

For the experimental archaeologist: papers 
presented to Wal Ambrose. Edited by Robin 
Torrence and J. Peter White. Archaeology in 
Oceania 32: 4-12. 

Abstract 
Wal Ambrose has a special status in his 
profession because he is both archaeologist and 
archaeometrician. This paper discusses not only 
the nature of his contributions in conservation 
and materials analysis, particularly of obsidian, 
but also the archaeological contexts in which the 
work was done. [tis a celebration of the 
achievements of an individual of remarkable 
talents who has put his colleagues greatly in his 
debt in the fields in which he has operated. 

Green, R. 
1997 What have we achieved in Pacific obsidian 

research? Paper presented at the Sixth 
Australasian Archaeorretry Conference, 
Australian Museum, Sydney, February 10, 
1997. 

Abstract 
This paper looks over nearly forty years in the 
obsidian sourcing and dating business in the 
Pacific. In particular, it examines the networks 
and players that produced the most important 
developments, since these underpin the present 
healthy state of research in this field. 

Green, R. C. 
1997 Working with Wal: from innovative 

technician to valued archaeological researcher. 
For the experimental archaeologist: papers 
presented to Wal Ambrose. Edited by Robin 
Torrence and J. Peter White. Archaeology in 
Oceania 32: 54-60. 

Abstract 
From the perspective of' working with Wal' on 
problems of obsidian sourcing and dating, I 
provide a personal assessment of Ambrose's 
contributions to Australian archaeometry and 
Pacific archaeology over the past 35 years. 
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Hildebrandt, W.R., and P. Mikkelsen 
1997 Prehistoric Land-use Pattern Change on 

the Modoc Plateau. Paper presented at the 3 151 

Annual Meeting for Society for California 
Archaeology Rohnert Park, California. 

Abstract 
Archaeological investigations on the Modoc 
Plateau indicate the area was used by mobile 
foragers between about 6500 and 4500 B.P. 
Archaeological components dating to this period 
represent short-term residential bases occupied 
by people who used local resources, including 
Medicine Lake Highlands obsidian. Between 
3500 and 1800 B.P., use of local quarries 
intensified, reflected by a dramatic increase in 
the frequency of bi face production areas. 
Obsidian hydration profiles from the Plateau are 
matched by those in several outlying areas, 
indicating obsidian production and exchange 
reached peak proportions during this interval. 
By the Late Period ( 1800 B.P. - contact), the 
frequency of discrete component areas decreases 
significantly, with most of the archaeological 
record consisting of a thin veneer of projectile 
points and other hunting-related material. This 
paper focuses on the general trend toward a more 
specialized Late Period use of upland areas, 
presumably accompanied by increased sedentism 
in the adjacent lowlands. 

Hitchcock, J. 
1997 Overview of the Red Switchback Obsidian 

Source, Siskiyou County, California. Paper 
presented at the 31 51 Annual Meeting for 
Society for California Archaeology, Rohnert 
Park California. 

Abstract 
Described in the literature as "small," classified 
with three other scattered sources as a chemical 
group, the initial impression of the Red 
Switchback obsidian area is one of 
insignificance. In actuality, this source covers 
approximately 500 acres is diverse in 
appearance, and includes outcrops containing 
mahogany and/or red obsidian. Complex terrain 
and geology create a striking backdrop. Despite 
historic-era disturbances evidence for prehistoric 
mining is present. 
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Irwin, G. & S. Holdaway 
1996 Colonisation, trade and exchange: from 

Papua to Lapita in J.M. Davidson, G. Irwin, 
B. F. Leach, A. Pawley, and D. Brown (eds.) 
Oceanic Culture History: Essays in Honour of 
Roger Green, pp.225-35. Dunedin: New 
Zealand Journal of Archaeology Special 
Publication. 

Abstract 
The obsidian and chert sequences from 
archaeological sites in two areas sharing common 
themes but otherwise unrelated in culture historic 
terms are compared in order to try and find a 
means of distinguishing archaeologically the 
process of colonization from that of regional 
interaction, i.e. trade. The first example 
concerns the Mailu settlements associated with 
the appearance of pottery along the coasts of the 
Massim and south Papua nearly 2000 years ago. 
The second considers the Lapita sites in the 
Reet7Santa Cruz Islands. In both cases imported 
stone was present at the beginning and continued 
to arrive afterwards. The authors compare 
changes through time in the availability, use, and 
technological characteristics of obsidian and 
chert. In the early parts of the sequence are 
characterized by similar patterns, while they 
differ in the later period. The similar pattern for 
both areas is interpreted as colonization followed 
by trade. 

Jean K. 
1997 The loneliness of an obsidian source in 

southwest Manus. For the experimental 
archaeologist: papers presented to Wal 
Ambrose. Edited by Robin Torrence and J. 
Peter White. Archaeology in Oceania 32: 85-
96. 

Abstract 
Of two obsidian source areas in the Admiralty 
Islands (Manus Province, Papua New Guinea), 
only the Lou-Pam Islands source has a well
established place in archaeological distributions 
both local and regional. From the other source 
area in southwest Manus Island, many sites have 
been recorded following their exposure by 
bulldozers. These sites contain retouched 
obsidian point fragments like those from the 
Emsin workshop site excavated on Lou Island. 
Comparison of the two sets confinns the close 
similarity. The evidence suggests that 
manufacture and use are both represented in the 
southwest Manus collection and, since the only 
point fragment so fare analyzed derives from 
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Lou, that material from both sources was being 
used. A review of the ethnographic evidence 
suggests that the regional integrative network in 
the past might not have distinguished obsidian by 
source as strongly as in the period of 
ethnographic description. 

Jones, M. D., P. J. Sheppard, and D. G. Sutton 
1997 Recent developments in obsidian hydration 

dating. Paper presented at the Sixth 
Australasian Archaeometry Conference, 
Australian Museum, Sydney, February 10, 
1997. 

Abstract 
For the past three years the Center for 
Archaeological Research at Aukland University 
has been running a research program directed at 
developing obsidian hydration dating (OHO). 
The major focus has been on understanding and 
providing accurate controls for the total 
hydration mechanism. The three components of 
OHO (rim measurement, glass rate chemistry, 
and S(?il temperature history) have been studied 
as part of an integrated research program, and 
techniques for accurately and practically 
implementing each component have been 
developed and evaluated. It is now possible to 
realistically define the limits of this dating 
technique, and outline a standardized dating 
protocol that will ensure the long-term usefulness 
ofOHD. 

This paper makes use of these developments to 
present a series of archaeological case studies in 
OHO. These case studies demonstrate both the 
realized potential of OHO and the practical 
implementation of the techniques necessary for 
producing a date. In particular, an emphasis will 
be placed on predicting soil temperature 
histories, and providing hydration rate controls. 

The results of this field test allow an evaluation 
of the performance of OHO from an empirical 
and theoretical perspective. The results 
demonstrate that OHO is now a fully functional 
stand-alone dating technique that if applied 
correctly can provide cheap, rapid, high precision 
dates. 
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Peterson, J., D. R. Mitchell, and M. S. 
Shackley 
l 997 The Social and Economic Contexts of 
Lithic Procurement: Obsidian from Classic
Period Hohokam Sites. American Antiquity 
62(2):231-259. 

Abstract 
The social and economic organization of 
obsidian procurement has been a topic of 
particular interest in southwestern archaeology as 
a result of recent work identifying and 
characterizing a number of sources throughout 
Arizona, New Mexico and northern Mexico. 
Recent studies have attempted to explain 
temporal and spatial variability of obsidian 
distribution in the larger contexts of regional 
exchange networks socially bounded territories, 
and eHte redistributive efforts. This study 
reviews the current state of research as reflected 
in three models. Patterns in obsidian source 
diversity and reduction stage data are assessed 
relative to model expectations and an analysis of 
obsidian acquisition and distribution. The 
likelihood of elite members of an increasingly 
fonnalized socioeconomic system playing a role 
in these processes should be considered, while at 
the same time noting that kin-based raw material 
procurement and ritual item mobilization may 
explain many of the obsidian patterns. The 
emerging perspective suggests that obsidian 
moved in a variety of spheres, concurrently 
serving a number of social and economic 
purposes. This study hjghlights the importance 
of modeling individual nonlocal commodities 
before attempting to generate monolithic 
exchange models. 

Rondeau, M. F. 
1997 Technology as Context for Obsidian 

Hydration Studies. Lithic Technology 
22(1):86-98. 

Abstract 
Anomalous obsidian hydration band width 
readings have plagued interpretive endeavors and 
have been used to question the general utility of 
obsidian hydration as a method for establishing 
relative chronologies. It is argued that many 
anomalous band width readings follow from a 
failure to establish context and, therefore, 
appropriate controls for sample selection. The 
results of recent techno-hydration studies 
indicate that numerous anomalies can be 
explained. A range of interpretive benefits from 
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combining technological and hydration analyses 
are recognized. 

Peterson, M. 
1997 Pragmatic Procurers: A Look at Site 

Distribution Along the Bonita Obsidian 
Highway. Paper presented at the 31st Annual 
Meeting for Society for California 
Archaeology, Rohnert Park, California. 

Abstract 
[n the last decade various archaeological 
investigations have taken place in the Red 
Switchback/Callahan Flow area. The majority of 
these undertakings have been performed by the 
U.S. Forest Service during required 
reconnaissance of proposed project areas. A 
significant number of lithic scatters have been 
discovered and reveal an interesting pattern of 
site distribution along what might be called the 
'Bonita Obsidian Highway." This paper 
discusses the site distribution and surface 
findings of over two hundred sites that appear to 
radiate from the obsidian sources at Red 
Switchback and the Callahan Flow. Vegetation 
patterns geology, and other environmental 
overviews are presented, as well as a description 
of the methods employed by the Forest Service in 
these investigations. 

Torrence, R., Specht7 J., Fullagar, R., and 
Summerhayes G. 
1996 Which obsidian is worth it? in J. M. 

Davidson, G. Irwin, B. F. Leach, A. Pawley, 
and D. Brown (eds.), Oceanic Culture History: 
Essays in Honour of Roger Green, pp.211-24. 
Dunedin: New Zealand Journal of 
Archaeology Special Publication. 

Abstract 
Using a series of interrelated research projects 
including (1) systematic fieldwork and recording 
at outcrops, (2) enhancements to the PD<E
PIGME technique, and (3) a very large 
characterization program involving 176 source 
samples and 1200 artifacts, we compare and 
contrast the effects of environmental and social 
factors on the mix of obsidian sources found at 
sites dating from 20,000 B.P. to the present in 
Melanesia. The aim is to find out why some 
sources were preferred during some periods and 
not in others. We conclude that differences 
between the Mopir and Williaumez Peninsula 
regions have largely been determined by changes 
in accessibility caused by alterations in sea level 



-. 

IAOS BULLETIN No. 19 

and tectonic activity within the two areas. A 
contrast is made with an intraregional study of 
changes through time in the use of subsources 
from the Williaumez Peninsula. In this case a 
changing social order must have been responsible 
for differences in obsidian consumption at sites 
in this region. The methodology developed in 
the paper makes an important contribution to the 
study of prehistoric exchange. 

Torrence, R. and Summerhayes, G. 
1997 Sociality and the short distance trader: 

intra-regional obsidian exchange in the 
Willaurnez region, Papua New Guinea. For 
the experimental archaeologist: papers 
presented to Wal Ambrose. Edited by Robin 
Torrence and J. Peter White. Archaeology in 
Oceania 32: 74-84. 

Abstract 
An analysis of changes in the assemblage 
composition of obsidian from different sources 
was undertaken on 12 assemblages from sites 
dating over the past 6,000 years in the Willaumez 
region (including the peninsula and nearby 
islands) in West New Britain, in order to 
investigate Ambrose's (1978) prediction that 
Lapita obsidian trade differed from recent 
ethnographic systems. The history of obsidian 
use on Garua Island, where sites contain various 
mixes of local and imported obsidian, points to 
the existence of an intra-regional system of 
exchange between communities specializing in 
one or more ~oods during the time of Lapita 
pottery (c. 3,500-2,000BP). The method of 
obsidian procurement is shown to have been 
significantly different from both the earlier and 
later phases. It is argued that the widespread 
distribution of obsidian on Lapita sites in both 
Near and Remote Oceania is the result of 
movement between a loosely integrated series of 
local, intra-regional systems and not long
distance trade over the entire area as proposed by 
previous scholars. 

Tycot, R.H. 
1995 Appendix I: Obsidian Provenance. In 
Ustica L The Results of the Excavations of the 
Regione Siciliana Soprintendenza ai Beni 
Culturali ed Ambientali Provincia di Palermo in 
Collaboration with Brown University in 1990 
and I 99 I, edited by R.R. Holloway & S.S. 
Lukesh. Archaeologia Transatlantica XIV: 87-
90. Providence and Louvain-La-Neuve. 
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Abstract 
Twelve obsidian artifacts from the small island of 
Ustica (north of Sicily), dating to the Milazzese 
period, ca. 1500-1200 BC, were visually 
examined. Eleven were attributed to Lipari 
(black to grey, transparent) and one to Pantelleria 
(green, opaque). This visual assessment was then 
confirmed by chemical analysis using an electron 
microprobe with wavelength dispersive 
spectrometers. 

Tycot, R.H. 
1996 Obsidian Procurement and Distribution in 

the Central and Western Mediterranean. 
Journal of Mediterranean Archaeology 9(1): 
39-82. 

Abstract 
Obsidian has long been recognized as an 
indicator of long-distance, maritime-based 
exchange networks in the Neolithic central and 
western Mediterranean. Earlier studies have 
identified and chemically characterized the major 
island sources, but few subsequent efforts have 
been directed at determining the provenance of 
significant numbers of artifacts from secure 
archaeological contexts. This paper presents new 
interpretations of obsidian procur~ment and 
distribution based on the chemical and visual 
sourcing of more than 2700 artifacts from island 
and mainland sites in France and Italy, and 
discusses the spatially and temporally dynamic 
economic and social role of obsidian. Finally, it 
is suggested that long-distance prestige exchange 
of obsidian and other materials was an important 
way of maintaining ethnic or kin connections in 
increasingly sedentary Neolithic societies. 

Tykot, R.H. 
1996 The Geological Source of an Obsidian Ear 

(04.1941) from the Museum of Fine Arts, 
Boston. Revue d'Egyptologie 47: 177-179. 

Abstract 
This study attempts to determine the source of an 
Egyptian sculpted ear at the Museum of Fine 
Arts, Boston (MFA 04.1941). The object is 
quite glassy and somewhat translucent, with a 
slight greenish tint to its otherwise black color. 
A sample was analyzed for 11 major and minor 
elements using the electron microprobe with 
WDS. The composition of the MFA sample was 
then compared to existing data for obsidian 
sources in the Mediterranean, Europe, the Near 
East, the Red Sea region, Northeast and East 
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Africa. The only match obtained was with a 
single geological specimen reported from Arafali 
on the Buri peninsula of Ethiopia, and an 18th 
dynasty statuette from a tomb at Tell el-Amama. 
Caution in making a confident attribution is 
warranted, however since the match with Arafali 
is based on only a single geological specimen, 
and depends on comparing analyses done in three 
separate laboratories. 

Tycot, R.H. 
1997 Characterization of the Monte Arci 

(Sardinia) Obsidian Sources. Journal of 
Archaeological Science 24: 467-479. 

Abstract 
In the western Mediterranean obsidian from four 
volcanic island sources was used beginning in the 
Neolithic period. The geological sources on 
Lipari Palmarola and Pantelleria have been 
located and chemically characterized; until now, 
however, the Monte Arci source in Sardinia was 
better known from the analysis of archaeological 
rather than geological specimens. The results of a 
comprehensive fie ld survey and characterization 
study of the obsidian sources in Sardinia are 
presented here, and finally allow all obsidian 
artifacts of western Mediterranean origin to be 
attributed to specific sources using minimally 
destructive and relatively inexpensive methods of 
analysis. Five chemically distinct sources in the 
Monte Arci region were exploited with their 
location and the physical ;,roperties of the 
obsidian itself contributing to chronologically 
and spatially diverse frequency-of-use patterns. 

Tycot, R. H., and S. Chia 
1997 Long-distance Obsidian Trade in 

Indonesia. In Materials issues in Art & 
Archaeology V, edited by J.R. Druzik, J. 
Merkel, J. Stewart, & P.8. Vandiver. Materials 
Research Society Symposium Proceedings 
462, Pittsburgh, 1997. 

Abstract 
Long-distance trade in obsidian from sources in 
Melanesia, Polynesia and New Zealand already 
has been well-documented for the Lapita cultural 
complex in the southwest Pacific, ca. 1600-1000 
BC. New analyses ofobsidian excavated by 
Chia at the archaeological site of Bukit 
Tengkorak in southeastern Sabah (Borneo) 
indicates that obsidian also was traded 
extensively in Malaysia, as early as the 5th 
millennium BC. Quantitative elemental analyses 
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by electron microprobe using wavelength 
dispersive spectrometers of artifacts from this 
site indicate that obsidian from four distinct 
sources was utilized. One of these has been 
identified as Talasea in New Britain, more than 
3000 km away; another source in the Admiralty 
Islands may also be present. The locations of the 
other two obsidian sources represented at Bukit 
Tengkorak are unknown, but as yet untested 
sources may exist in Indones ia or the Philippines. 
The knowledge that interactions between island 
southeast Asia and the western Pacific were 
common three millennia prior to the Lapita 
colonization strengthens the hypothesis that these 
people originated in southeast Asia. Further 
research on obsidian distribution patterns in 
Indonesia will enhance our understanding of 
cultural relations between these regions. 

Tycot, R. H., and S. M. Young 
1996 Archaeological Applications of ICP-Mass 
Spectrometry. In Archaeological Chemistry. 
Organic, Inorganic, and Biochemical Analysis, 
edited by M.V. Oma pp. 116-130. Washington, 
DC: ACS Symposium Series 625. 

Abstract 
Inductively coupled plasma-mass spectrometry 
((CP-MS) is a relatively new analytical technique 
increasingly used in the Earth Sciences in the last 
decade and in "consumer" fields such as 
archaeology in the last few years. For 
archaeologists, lCP-MS has several important 
advantages over neutron activation and X-ray 
fluorescence analysis: ( J) only a tiny powdered 
sample is required so the technique is minimally 
destructive to valuable artifacts; (2) the large 
number of elements that can be accurately and 
precisely analyzed is particularly important for 
characterization and provenance studies; (3) 
isotope ratio measurements to three significant 
figures are possible without extensive sample 
preparation; and ( 4) the combination of small 
sample size and low per-sample cost allows 
assemblages of artifacts rather than individual 
objects to be studied. These advantages will be 
illustrated by the trace element characterization 
and source tracing of obsidian, the compositional 
analysis of copper-based artifacts, and the lead 
isotope ratio analysis of turquoise. 
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White J. Peter 
1996 Rocks in the head in J. M. Davidson, G. 

hwin, B. F. Leach, A. Pawley, and D. Brown 
(eds.), Oceanic Culture History: Essays in 
Honour of Roger Green, pp.199-209. 
Dunedin: New Zealand Journal of 
Archaeology Special Publication. 

Abstract 
The paper starts from the recognition that the 
actual distribution of obsidian in the recent past 
from three known source areas in Papua New 
Guinea transcends the scale of all 
ethnographically known exchange systems, 
rendering these systems indistinguishable in this 
material record. The distribution of obsidian at 
three periods in the past ->3300 BP, 3300-2500 
BP, 2500-1500 BP- is then examined. No 
evidence of the scale or nature of exchange 
systems is evident: any of the mechanisms known 
in the recent past, or others not so known, could 
have been responsible. In particular, the 
obsidian data are not evi~ence for large-scale 
prehistoric exchange systems at any time. 

White, J.P. and M-N Harris 
1997 Changing sources: early Lapita period 

obsidian in the Bismarck Archipelago. For 
the experimental archaeologist: papers 
presented to Wal Ambrose. Edited by Robin 
Torrence and J. Peter White. Archaeology in 
Oceania 32: 97-107. 

Abstract 
This paper argues that obsidian movement in the 
Bismarck Archipelago at the start of the Lapita 
period shows continuity with earlier patterns and 
that changes in sources used occur later than the 
introduction of ceramics. We base our argument 
on the analysis of obsidian from two ceramic 
sites in the Duke of York Islands. The sites 
contain very differently decorated pottery, but 
both radiocarbon and obsidian hydration dating 
show they are very close in time, dating to 
around 3000 years ago. Density and PIXE
PIGME analysis show that nearly all the obsidian 
from the putatively older site (SEE), containing 
'classic' Lapita, came from West New Britain, 
mostly the Kutau/Bao sources. The possibly 
slightly later site (SDP), with very thin walled 
pottery decorated only by rim notching, was 
initially supplied exclusively from the Umrei 
source in the Admiralties, with a subsequent 
reversion to West New Britain. The first two 
stages in this history appear to be repeated in the 
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similarly dated sequence from EKQ on Mussau 
Island 

Pre-Lapita data from New Ireland, Nissan and 
the Papua New Guinea mainland show an 
extensive distribution of obsidian, exclusively 
using West New Britain sources, while in the 
same period Admiralty obsidian has not been 
found beyond the Admiralties. Thus the use of 
West New Britain sources in the probably oldest 
Lapita levels in the Duke ofYorks and Mussau 
suggests continuity in obsidian distribution with 
the preceding period. Some other evidence of 
continuity is noted. 

TECHNOTES 

This section of the newsletter is devoted to 
sharing new techniques, innovative ideas, source 
of equipment and supplies, and discussing new 
technologies. Obsidian analysts are invited to 
submit information relating to these topics. 

ADDING A LITTLE FUEL TO THE FIRE: 
SOME THOUGHTS ON FIRE AND 

OBSIDIAN HYDRATION 

By Jessica Anderson and Thomas M Orieger 

( presented with permission by the authors from a paper 
presented at the 3 /11 Annual Meeting of the Society for 
California Archaeology, April I 997) 

Salt Point State Park is located on the northern 
Sonoma County coast approximately 70 miles 
north of San Francisco and offers a diverse array 
of cultural resources. The Salt Point 
Archaeological District was placed on the 
National Register of Historic Places in 1970 and 
includes at least 139 recorded archaeological 
sites. 

In November of 1993 a wildfire broke out in Salt 
Point State Park, affording a perfect opportunity 
to study the effects of fire on cultural resoures. 
This paper reports on the continuation of a Santa 
Rosa Junior College study that began in 1993. 
The initial study was a broad look at the effects 
of fire on archaeological resources; however, the 
current study is focused on the effects of fire on 
obsidian hydration. 
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The majority of the hydration studies data 
presented in this paper comes from CA-SON-
458, one of the many sites located in Salt Point 
State Park. This site was chosen as a case study 
because it had been subjected to archaeological 
investigations prior to the fire. Hydration data 
from Dowdall's subswface investigations in 
1990 and 1991 and Bramlette's 1987 surface 
collection was used for comparison with the post
fire hydration studies. 

The first part of this study included a surface 
collection that was done in February of 1994. 
Measurements and bearings were taken of each 
collected specimen relative to the site datum. 
One hundred seventeen obsidian specimens were 
collected compared to the twenty-five obsidian 
specimens collected in 1987. The vast difference 
in quantities is undoubtedly related to the change 
in visibility created by the fire. 

The wildfire had affected the obsidian on both a 
macroscopic and microscopic level. The 
obsidian exterior was altered, and some 
specimens were difficult to source based on 
macroscopic attributes. Also, the macroscopic 
differences between obsidian and dark-colored 
chert became much Jess pronounced which led to 
identification mistakes. Some of the specimens 
collected for hydration analysis were in fact 
burned chert. Hydration slides were made from 
21 of the 117 collected specimens. Only three of 
the specimens had measurable hydration bands. 

Subsequently, further investigations were 
perfonned. The first was an excavation that took 
place in April of 1994. Four 1 x 0.5 meter units 
were excavated at CA-SON-458 in five 
centimeter levels. These units were placed 
primarily in areas that had been found to have the 
greatest density of obsidian specimens during the 
swface collection in February. Also areas 
exhibiting any visible disturbance were avoided 
during the placement of the units. These units 
were excavated in five-centimeter levels after all 
swface specimens were collected. Five
centimeter levels were used for greater control 
and to achieve more detailed detennination of the 
depth of the fire's effects. None of the units 
exhibited evidence ofturbation so it is assumed 
that the specimens were probably recovered from 
the same provenience as when the fire occurred. 

In order to increase the sample size a second 
excavation was done at CA-SON-458 in 
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September of 1994. Thirteen units were 
excavated; seven measured l x l meters and six 
measured l x 2 meters. The unit size was 
increased in an attempt to efficiently achieve 
higher yields of obsidian specimens. These 
unites were only excavated to a depth of five 
centimeters. This was done because the obsidian 
sample from the Oto 5 cm level was poorly 
represented in the April excavation. Due to the 
ten month. time period between the wildfire and 
this excavation extreme caution was used to 
avoid disturbed areas when placing the units. An 
increase in human use was apparent on the site. 
Rescue vehicles had driven through one portion 
of the site in order to rescue an individual from 
the ocean. 

Hydration analysis was perfonned on specimens 
from the surface collection and from each of the 
excavations. Our results are shown on this table 
compared with previous hydration results from 
Dowdall and Bramlette. Twenty-two post-bum 
surface specimens resulted in an 86% failure rate 
- only three specimens had measurable hydration 
bands. Post-bum hydration analysis was 
perfonned on eleven specimens from the O - 5 cm 
level with a 36% success rate. It is possible that 
these specimens with measurable hydration were 
at or near the bottom of the level, while the 
specimens without measurable hydration may 
have been in the upper portions of the level. 
Future excavation or experiments that use 
smaller depth increments may be able to 
detennine if this is the case. 

Analysis of specimens from both the 5 - l O cm 
level and the 15 - 20 cm level resulted in 100% 
success rates; however, in the l O - 15 cm level 
75% of the specimens yielded measurable 
hydration bands. It is impossible to ascertain 
whether this decrease in success is a result of the 
fire or some other factor. 

Each of these studies occurred within one year of 
the wildfire; however, the time interval is large 
enough to raise questions regarding the direct 
effects of the fire. We have studied effects, but it 
is difficult to say that the results we have 
achieved are the effect of the November 1993 
fire. In order to refute or support these 
conclusions we conducted an experiment to 
recreate a burn environment. Our 
experimentation was meant to create effects that 
a wildfire could produce. 

• 
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Our "pseudo fire" experiment involved the 
heating of obsidian with charcoal briquettes. 
Obsidian specimens that had recently been 
subjected to hydration analysis with successful 
results were used in order to have measurements 
for comparison. Also included in this experiment 
were freshly manufactured obsidian flakes. 
These fresh flakes were used as a control sample. 

For the purpose of this experiment two holes 
were dug measuring approximately 25 x 25 cm 
with a depth of five centimeters. One hole was 
sprinkled with water to simulate a rain soaked 
environment and the other was left dry. This 
difference was established in order to determine 
if the moisture level of the soil altered the effects 
of fire in any manner. Five previously analyzed 
specimens known to have hydration bands were 
placed at the five centimeter level of each hole 
and the holes were backfilled. The soil used to 
fill the "wet hole" was dampened. Fourteen 
specimens were placed on the surface of each of 
the holes. Ten specimens were those that had 
been previously subjected to hydration analysis 
and the remaining four were the newly 
manufactured flakes. Hot charcoal briquettes 
were then piled on top of the specimens. In order 
to determine an approximate temperature, kiln 
cones were placed among the briquettes. Kiln 
cones are used in firing ceramics and are 
designed to show when certain temperatures are 
reached. The cones used in this experiment 
suggest that a temperature of I 000 - 1200° 
Fahrenheit was achieved by the end of the 
experiment. 

After five minutes under the briquettes one of the 
fresh flakes was removed from the surface of 
each hole. Five previously analyzed specimens 
and one new flake were removed from the 
surface of each hole after thirty minutes under 
the briquettes. After one hole of exposure to the 
briquettes the remaining specimens were 
removed from the surface and then the specimens 
were removed from the five centimeter level. 

Each of the specimens was subjected to 
hydration analysis. All surface specimens lacked 
measurable hydration. The newly manufactured 
flakes, as expected, did not have measurable 
hydration; however, each of the other specimens 
that had previously yielded measurable hydration 
now lacked hydration. This result was consistent 
in both the wet and dry holes. The moisture 
content of the soil did not seem to make a 
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difference in the effect of the "fire" on the 
hydration. All specimens that were placed in the 
holes at a depth of five centimeters had 
measurable hydration bands. Apparently, the 
five centimeters of soil was sufficient to protect 
these specimens from the damaging effects of the 
fire. 

The results in this experiment were obtained 
immediately after our "pseudo fire". There is 
virtually no gap of time in between the pre-burn 
hydration analysis, the burn, and the post-bum 
analysis; therefore, these results are seen to be 
the direct effect of the burn. The hydration 
analysis outcome of our "pseudo fire" 
experiment was very comparable to the studies of 
the wildfire's effects. As in the case of the 
wildfire, our "pseudo fire" surface specimens 
lacked measurable hydration. The "pseudo fire" 
subsurface specimens were unaffected as were 
the majority of the subsurface specimens from 
the wildfire studies. 

The studies performed at CA-SON-458 and the 
"pseudo fire" experiment give us results 
regarding the effects of fire on obsidian within a 
short period of time. However, are the effects of 
the fire still obvious after an extended period of 
time? What do we find now, some three years 
after the wildfire? In an attempt to answer these 
questions, another surface investigation was 
performed at CA-SON-458 in November of 
1996, almost exactly three years after the fire. 
Once again measurements and bearings were 
taken of each collected specimen relative to the 
site datum. Only eleven specimens were 
observed and collected. In the three years 
following the fire, the vegetation had regrown 
and visibility was poor in most areas of the site, 
which may account for the low quantity of 
specimens collected. The previous intensive 
surface collections may offer another explanation 
for the small quantity of obsidian, especially the 
post-bum collection which had excellent 
visibility. 

Each of the collected specimens was subjected to 
hydration analysis. Three of the specimens 
lacked measurable hydration; however, the 
majority of the collected specimens yielded 
measurable hydration. This is an 84.6" success 
rate compared to the meager 14% success rate 
achieved with the first post-bum surface 
collection. There is a very marked difference, 
but is it really noteworthy or remarkable? To 
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assess this, we examined the success rate for 
Bramlette's pre-fire surface collection for all 
sites within Salt Point State Park and that success 
rate was 89.5%. The 84.6% success rate ofour 
recent surface collection fits in quite well for the 
Salt Point area. Apparently, it talces very little 
time to disguise the effects of fire. 
It is likely that the specimens with measurable 
hydration had been beneath the surface when the 
fire occurred, and that turbation, wind erosion, 
and/or human use caused the specimens to be 
exposed. Although this is the most likely 
possibility, we cannot discount other 
possibilities, such as accelerated re-hydration 
rate of burned specimens. It is possible that 
following exposure to fire the rate at which the 
obsidian naturally hydrates is altered. 

·This possibility can be explored through induced 
hydration. Performing induced hydration on 
specimens that have been exposed to fire can 
determine whether the obsidian will continue to 
hydrate at the expected rate after exposure to 
fire, but this is a topic for a future paper. 

To summarize, a study of the effects of fire on 
obsidian hydration was begun as a result of the 
November 1993 wildfire at Salt Point State Park. 
Both surface collections and excavations were 
used to acquire specimens for obsidian hydration 
analysis. Analysis of the specimens from the 
initial surface collection and excavations resulted 
in a lack of measurable bands for the surface 
specimens. The majority of the subsurface 
specimens yielded measurable bands and 
appeared to be unaffected by the fire; however, 
64% of the specimens from the O - 5 cm level 
failed to yield measurable hydration bands. 
These results were tested through our "pseudo 
fire" experiment. The results from the 
experiment were comparable to those from the 
studies of the wildfire. The surface specimens 
Jacked measurable hydration, and the specimens 
placed at five centimeters were not affected by 
the heat of the briquettes. 

Through a surface collection three years after the 
occurrence of the fire, the final investigation in 
this study showed that the obvious effects and 
occurrence of the fire can be disguised quite 
rapidly. Analysis of the collected specimens 
resulted in a success rate that was similar to the 
success rate of analysis done on surface 
specimens from the Salt Point area before the fire 
occurred. 
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As you can see, through surface collections, 
excavations, and experimentation we have been 
able to determine some of the more obvious 
effects of fire, but the study of fire's effects on 
obsidian hydration is far from finished. 
Including induced hydration, there are many 
more avenues of inquiry and experimentation to 
be explored before we can fully understand the 
complete effects of fire on obsidian hydration. 

COMPARISON or 0BSID1AN HYDRATION DATA FROM CA-SON-453 
B[fORE AND AfTf'.R TH[ NO .. 'f'.MBER 199] rnu: 

Event 

P=fin 
1987 Sur,,cy 
199()..1991 Eitcavation 

Provenience 

surface 
0-IOan 

Numbcf 

20 

Success 

3 
20 

'Y• Suca:ss 

100 
100 

Po,1-fin 
1994 Swvey iRIJUce 21 3 14 
1994 Excavations surface l O 0 

0-S cm . 11 4 36 
S•IO cm 4 4 100 
10-IS cm 8 6 7S 
lS-20 cm 2 2 100 

NEW BOOKS 

For the experimental archaeologist: papers 
presented to Wal Ambrose. Edited by Robin 
Torrence and J. Peter White. Special issue of 
Archaeology in Oceania. Volume 32, Number I 
1997. 

(Available for US$30 from Oceania Publications, 
116 Darlington Road H42, University of Sydney 
NSW 2006, Australia. Payment can be made by 
credit card to d.koller@oceania.usyd.edu.au 
giving name on card, card type, number, 
expiration date). 

Oceanic Culture History: Essays in Honour 
of Roger Green. 
Edited by J. M. Davidson, G. Irwin, 8. F. Leach, 
A. Pawley, and D. Brown Dunedin: New 
Zealand Journal of Archaeology Special 
Publication. 

. . 
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NEW LABS 

ASHE ANALYTICS 
JOHN B. ASHE 

ASHE ANALYTICS is a 6 year old laboratory 
which uses energy-dispersive x-ray fluorescence 
(XRF) as an analytical approach. We have been 
working primarily on environmental soil samples 
for the characterization of Superfund sites. 
Although my obsidian characterization had been 

· limited to the characterization of source 
specimens, I wish to become more active in 
obsidian characterization. 

I am seeking contact with an archaeologist who 
may have a modest program of obsidian 
characterization. I will perform the 
characterization at no cost to your program. If 
interested, please contact me at: 

John B. Ashe 
ASHE ANALYTICS, INC 
1309 KAW Ave. 
Butte, MT 5970 I 
(409) 723-2080 (voice or fax) 
jbashe@ibm.net 

ABOUT THE IAOS 

The LAOS was established to: 

( l) develop standards for analytic procedures 
and ensure inter-laboratory comparability; 

(2) develop standards for recording and 
reporting obsidian hydration and 
characterization results; 

(3) provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field, and; 

( 4) provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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Membership 

The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 

• 
• 
• 

• 

Regular member $20.00/year 
Institutional member $50.00 
Student member $10.00/year or free with 
submission of paper to newsletter and copy 
of current student identification 
Life-Time Member $200.00 

Regular members are individuals or institutions 
who are interested in obsidian studies, and wish 
to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; bulletins; and papers distributed by the 
IAOS during the year. Regular members are 
entitled to attend and vote in Annual Meetings. 

Institutional members are those individuals 
facilities, c:.nd institutions who are active in , 
obsidian studies and wish to participate in inter
laboratory comparisons and standardization. If 
an institutionjoins, all members ofthat 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional members will receive assistance 
from, or be able to collaborate with, other 
institutional members. Institutional members are 
automatically on the Executive Board, and as 
such have greater influence on the goals and 
activities of the IAOS. 

*Membership fee may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return to the Secretary with a short 
explanation regarding lack of payment. 

**Because membership fees are very low, the 
IAOS asks that all payments be made in US 
dollars in international money orders or checks 
payable on a bank with a US branch. If you do 
not do so, much of your dues are spent in 
currency exchange. If you wish to join us, mail a 
check or money order to the IAOS: 
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Pat Dunning, Secretary-Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-0113 
408.997-9183 

CALL FOR ARTICLES AND 
INFORMATION 
Submissions for articles, short reports, abstracts, 
or announcements for inclusion in the newsletter 
are accepted at any time. We accept electronic 
media on IBM compatible 3.5'' or 5.25" diskettes 
in a variety of word processing formats, but 
Wordperfer.t (5.n) or Word for Windows 95 is 
preferred. A hard copy of the text and any 
figures should accompany diskettes. 

Deadline for submission for the Summer Bulletin 
is October 15, 1997. Send to: 

Blossom Hamusek, 
PAR ENVIRONMENTAL SERVICES, INC., 
P.O. Box 160756, Sacramento, CA 95816-0756, 
USA. Voice: 916.739-8356; FAX: 916.739-0626 

NEW MEMBERS: 

Jeff Alteschul, Statistical Research, Inc. 
John B. Ashe, Ashe Analytics, Inc. 
John Dougherty 
Kathy Dowdall, Ca/trans 
Tom Mallard, Independent Researcher 
Joe Moore, Nevada Department of 

Transportation 
Carleen Sanchez, UC Santa Barbara 
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I nternational 
Association for 
Obsidian 
Stu dies 

July 24, 1997 

Dear IAOS Members, 

Business Address: 
IAOS 

Department of Anthropology 
San Jose State University 
San Jose, CA 95192-0113 

(408) 997-9183 

Attached is the summer Bulletin. Thanks to all members who have paid their 1997 dues. 
Unfortunately, many of you have not. If your dues are current, the upper right hand 
comer of your address label says 1997 ( or Life or Comp). If the label indicates any earlier 
year, you are in arrears. Please, if you support the objectives of the IAOS, pay your dues. 

In an attempt to broaden the IAOS membership, we have instigated a student membership 
program, which waves membership fees with the submission of a paper or abstract and 
otherwise sets a fee of $10 for student memberships (requires submission of student ID). 
The reverse of this letter provides a postable announcement of the new student options for 
membership in the IAOS. 

We welcome suggestions on how service can be improved, to make the Association more 
valuable to our members. If there is anything I can do to help, please do not hesitate to 
ask. 

Yours Truly, 

Patricia A. Dunning 
IAOS Secretary-Treasurer 



STUDENTS: THREE NEW WAYS TO JOIN 

International Association for Obsidian Studies 

( 1) Submit a research paper you have written on an obsidian-related 
topic for publication in the IAOS Bulletin. 

(2) Submit an abstract of a research paper you have written and 
published elsewhere. 

(3) Pay the new $10 student membership fee. 

In all cases, please submit a copy of your student ID. Free student memberships ( 1 
& 2) are for one year. They may be renewed by submitting an additional paper or 
abstract. 

New members receive a copy of the diskette-based (PC format) IAOS Obsidian 
Bibliography. All members receive the IAOS Bulletin, published three times per 
year, which summarizes recent results of obsidian studies. 

--Copy--------------------------

Yes, I'd like to become a student member of IAOS. I have enclosed either an obsidian-related article for publication in 
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NEWS AND INFORMATION 

Once again the Annual Meeting of the IAOS 
\\ill be held in conjunction \\ith the 1998 
Society for American Archaeology Annual 
Meeting. The meeting is scheduled for 
Thursday. March 261h between 5:30 to 7:30 pm. 
The meeting is scheduled to run after an all day 
Obsidian Workshop (see below for information 
on workshop). All members are encouraged to 
attend. 

Obsidian Workshop at SAA Meetings in 
Seattle, Washington 

The IAOS will host a symposium workshop 
devoted to obsidian studies on Thursday, March 
26th at the 1998 SAA Meeting in Seattle, 
Washington, between I and 5 pm. While 
preparations remain on-going, the title of this 
workshop is Obsidian as a Natural Analog to 
Nuclear Waste Form Glasses. The workshop 
is being chaired by Ors. Jonathon Ericson and 
Robert Doremus, and includes papers from the 
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following participants: Dr. Wallace Ambrose, 
Dr. Christopher Stevenson, Dr. Charles Nelson, 
Dr. Robert Doremus, Dr. J. Bates, Dr. J. Ewing, 
and Dr. Barry Schultz. 

The following abstracts describes this session: 
A 1996 National Research Council Report 
suggests that natural glass analog studies can be 
an important component of long-term 
performance assessment. Obsidian samples in 
their archaeological contexts provide samples 
and environments for such assessment. The 
Workshop will address environmental and 
material parameters affecting the stability of 
glass under natural conditions, which may 
ultimately lead to a refinement in obsidian 
hydration dating and improvement of 
k!!ow!edge on the stability cf wt?ste form glasses 
immobilizing radionucleides. In the context of 
applied archaeology this workshop will promote 
future collaborations between archaeologists and 
scientists. 

Fluted Point Discovery in Northeast 
California 

by 
Richard Jenkins 

Califomia Department of Forestry 

While inspecting a timber harvesting plan near 
the community of Bartle, in Siskiyou County, 
California, a fluted point base fashioned from 
obsidian was recently discovered. The point was 
found within a large lithic scatter discovered by 
consulting foresters during plan preparation and 
is situated on a low terrace along the McCloud 
River. After reviewing a paper by Dillon (1994) 
regarding the geographic distribution of fluted 
points in California this appears to be the first 
documented discovery of such an artifact in 
Siskiyou County. 
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The subject fluted point base is morphologically 
identical to those referred to in the literature as 
Clovis .. I~ has a broad concave base, straight 
parallel margins that exhibit edge-grinding, and 
pronounced flutes that thinned both its dorsal 
and ventral surfaces. Metric attributes include a 
maximum length (ML) of 2.636cm (from a 
margin of the base to the break), a axial length 
(AL) of. l.918cm (from the center of the concave 
base to the break), a maximum width (MW) of 
3.284cm, a maximum thickness (MTH) of 
0.712cm, and basal width (BW) of3.096cm. 
Both point margins exhibit edge grinding and 
the basal notch, after fluting, was retouched 
with fine pressure flaking. A bending break 
suggests that the point was broken in the haft 
during use. 

Obsidian source characterization and hydration 
dating studies of the artifact were performed by 
the Northwest Research Obsidian Studies 
Laboratory (Skinner, Thatcher, and Davis 
1997).The glass was.sourced to Modoc County's 
Buck Mountain located some 85 miles distant in 
the northeast comer of the state. Hydration 
rim values were somewhat smaller than 
anticipated and measure some 5. 7 microns. 

Important is a photomicrograph image of the 
point base that shows a consistent hydration rim 
depth across both the fluted surface and the 
artifact break. This single signature suggests 
artifact breakage shortly after manufacture 
and/or use rather than by later cultures which 
sometimes scavenged and recycled early 
artifacts. It is speculated that the point was 
broken during use then returned to camp where 
it was removed from the haft and discarded. 

A limited review of the literature has resulted in 
the determination that similar artifacts have 
been found at the Dietz site (Fagan 1988) in 
south-central Oregon some 160 miles to the 
northeast. Six Clovis basal fragments similar to 
the subject specimen were recovered from the 
site. 
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Later analytical work performed on the artifacts 
(Fagan 1996) resulted in the determination that 
the bulk of the Clovis specimens submitted for 
trace element analysis were attributed to the 
same Buck Mountain source. Hydration rim 
values for the 30 studied artifacts ranged from 
5.8 to 9.0 microns. 

Research regarding this discovery is ongoing. 
Input from IAOS members is welcome and can 
be sent to the editor for forwarding or to the 
author at rich jenkins@fire.ca.gov. Additional 
information \\ill be presented at the State of 
Jefferson meetings held February 26-27, 1998 in 
Mt. Shasta, California. A final report will be 
contained in a Festschrift dedicated to Clement 
Meighan that is being organized by Brian Dillon 
and Keith Johnson due to be published in 
late 1998 or early 1999. 

SHORT REPORTS & REVIEWS 

Compiled by Mike Rondeau. Ca/trans 
Envirnnmentol Program. 112QN St. 
PO Box 942874 MS 27 
Sacramento, C4 94274-0001 
Voice: 916.653-0974; FAX:916.653-6126; 
mrondeau@trmx.3.dot.gov.ca 

Short Reports & Reviews prO\,ides an 
archaeological conte:\.1 in which to report 
obsidian research and related information. 
Re,iews of recent studies, research in progress, 
older findings, regional, site, and artifact 
specific summaries, as well as other reports, 
announcements, etc. of pertinent interest are 
encouraged. 

Commentary: A Parthian Shot 

As editor of this column I have learned a great 
deal, none of which I set out to learn, but did so 
nonetheless. The column evolved. It first 
focused too much on obsidian studies in 
California, but quickly expanded to include the 
rest of the world. Then the column expanded 
beyond just reporting, to also reviewing obsidian 
studies. Eventually, commentaries by the editor 
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were also included. In this last column, a final 
first, the review of an Internet web site. 

Another kind of evolution took place during my 
tenure as editor of this column. It seemed clear 
to me that there were sampling problems for 
many obsidian studies because they did not 
consider the range of flaking techrtiques that 
produced the archaeological obsidian. So, at 
first, I sought to develop some focus on flaking 
technology and work up to how it influenced the 
nature of what was being studied. That focus 
quickly faded before the presence of a diversity 
of interesting topics. The focus became more 
general in an attempt to add archaeological 
interest to the short reports in terms of giving 
the obsidian studies more of a prehistoric and 
emironmental context. Still, the diversity of 
topics overran that focus as well. 

In a way, the evolution has come full circle. 
The depth and breath of obsidian studies as they 
relate to the understanding of the past is truly 
impressive. It seems, however. that we have 
only scratched the surface of potentials that 
await. Further, our biggest problem remains 
sampling. Sampling? Again? Rather than try 
to flog a dead horse I will attempt to ride it off 
into the sunset. 

At a most simplistic level, the issue is numbers. 
Two, five, or ten specimens simply cannot 
characterize the range of obsidian types present 
or the temporal range of obsidian use at most 
archaeological sites. Changes in the obsidian 
types used through time, changes in the 
intensity of obsidian use through time, or the 
myriad other prehistoric behaviors that 
influenced the nature of the obsidian record that 
can be elucidated through careful sampling and 
study require evermore intense sampling 
considerations. It is asserted that this newsletter 
had been rife with indications of the complexity 
of the obsidian record. To deal with that 
complexity in a manner that will allow the most 
simple obsidian issues listed above to be 
adequately addressed requires significantly 
larger sample sizes. Giddyup Paint. 
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Finally, this column would not have been 
possible without the contributions from many 
others. My thanks go out to the editors of the 
newsletter, both past and present, to all of those 
who provided information and ideas that 
appeared herein, and especially to all of those 
who submitted to interviews so that there would 
be something worth Saying. Again, thanks to 
all. It's been more fun than I thought possible. 

9ttidiae[ <Jq,naeau 

Review: Obsidian Web Site 

Bieling & Psota Archaeological Consultants in 
Sonoma County, California provide a set of web 
pages on obsidian studies at 
http://users.ap.net/-bpacs. Those pages clearly 
illustrate one of the significant data sharing 
potentials of the Internet. 

They include a series of archaeological 
summaries on obsidian studies. Those 
summaries proyide bai:kgro1.md -information on 
the sites, their temporal placement, artifact 
types, lithic technology, and obsidian hydration 
and source analysis data. Interpretations and 
references are provided. Those studies include a 
set of sites in Alameda County investigated 
under the auspices of Holman and Associates of 
San Francisco. In addition~ there are the sites 
CA-SOL-356 and CA-ALA-42 studied by 
Bieling & Psota. Several artifact figures are 
provided. A map of California and western 
Nevada obsidian sources is also available. 
There are charts depicting the obsidian 
hydration profiles for those sites in the 
Pleasanton area of Alameda County. 

A discussion on Franz V ~lley obsidian, based on 
the M.A. thesis by Psota, is also found among 
those pages. The need for the identification of 
that glass type in the southern- region of the 
North Coast Ranges and for further research is 
stressed. A paper presented by Psota at the 1990 
Society for California Archaeology meetings is 
also included here. It examines the potential to 



IAOS BULLETIN No. 20 

visually source western Great Basin glass types. 
The paper reports on a series of visual sourcing 
experiments using data generated by the study of 
five sites near Bridgeport, California. The 
initial work was conducted by Sonoma State 
University for the California Department of 
Transportation. Visual sourcing did not prove 
to be highly reliable in that region. References 
for both discussions are present. 

In addition, information resulting from the 
analysis of the flaked stone assemblage from the 
Skyrocket site in the central Sierra Nevada 
foothills of California is also presented. The 
discussion focuses on the earlier components, 
the flaked stone tools, material types, and 
temporal assignments. Comparisons are made 
to other sites in the region. Again, references 
are provided. A series of biface and projectile 
point photographs and an illustration of the 
fluted point are included. 

Submitted Report: Obsidian Reduction 
Technology Among the Early Navajo, 

New Mexico 
by 

John A. Torres, Lithic Analyst 
Navajo Nation Archaeology Departme11t 

Farmington, New Mexico 

The following presents preliminary findings of a 
study on early Navajo (AD 1500-1750) obsidian 
use. This research is being conducted as part of 
the Navajo Nation's Morris Site 1 Early Navajo 
Land Use Study (Dykeman and Wharton 1995). 
This investigation is examining 13 7 early 
Navajo sites from the traditional homeland of 
the Navajo, in northern New Mexico. Obsidian 
acquisition and reduction technology are 
important new lines of evidence for establishing 
early Navajo land use patterns. Most important 
has been the identification of a reduction 
technology that appears to be unique to early 
Navajo in the region. This preliminary 
investigation has also shown that this reduction 
technology might be a uniquely Athabaskan 
trait and might be used for migration modeling. 
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An important part of the MENLUS study was to 
first identify technological attributes to help 
assign sites to cultures or phases. Separating 
Ute and early Navajo sites has been particularly 
important. It was while investigating this 
problem, that differences in obsidian reduction 
technologies were observed. Well-dated, early 
Navajo sites of the A.D. 1700s revealed an 
obsidian reduction technology that was very 
consistent from site to site. Flakes of Jemez 
obsidian, mostly from the Cerro del Medio 
chemical source (Hughes 1996), possessed 
abraded platforms. · The reduction technique of 
platform preparation in the fonn of abrasion is 
effective in flake production when a hard 
hammer is used. It was first hypothesized that 
this pattern developed from the use of brass 
trade axes as flintknapping hammers, however 
sites dating prior to Spanish arrival have now 
shown this same pattern (Torres 1996). 
Platform abrasion must have been an adaptation 
of hard hammer use on obsidian for the early 
Navajo. Thus far, obsidian use among the Ute 
has shown a reduction technology that does not 
produce abraded platforms. In fact, obsidian 
flakes from Ute sites often have single or 
multifaceted platforms and diffused bulbs of 
force. Those are characteristics of antler and 
other soft hammer reduction techniques. 

As part of this study, a brief literature search on 
obsidian flakes with abraded platforms revealed 
a pattern that might suggest an Athabaskan 
migration route. Avonlea sites, thought to 
represent early Athabaskan elsewhere(Wilcox 
1988), have also contained obsidian flakes with 
abraded platforms. 

This research into early Navajo lithic technology 
is ongoing and the results presented here are 
preliminary. Obsidian studies still have the 
potential to add significantly to archaeological 
investigation in the southwest, especially early 
Navajo lithic technologies. 

Dykeman, Douglas D. and Jeffrey Wharton 
1994 The Morris Site 1 Early Navajo Land 
Use Study: An Alternative Data Recovery Plan 
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for Sites LA 11196, LA 83529, and LA 88766 
in Williams Field Services Unit 29-7 Gas 
Gathering System, ~o ~ba County, New 
Mexico. NNAD Report 93-308, Window Roe~ 
Arizona. 

Hughes, Richard 
1997 Geochemical Research Laboratory 
Letter Report 97-26. MS on file Navajo Nation 
Archaeology Department. 

Torres, John A. 
1996 A Replicative Systems Analysis of 
Navajo Lithic Technology. Paper presented at 
the Fourth Annual Fruitland Conference, 
Farmington, NM. 

Wilcox, David 
1988 Avonlea and Southern Athabaskan 
Migration. ~n Avonlea Yesterday and Today, 
edited by Les Davis 273-80. Saskatoon: 
Saskatchewan Archaeological Society. 

ABSTRACTS AND ANNOTATIONS OF 
REPORTS AND PUBLICATIONS 

The volume of so-called '"gray literature" in 
archaeology is staggering. making it difficult for 
researchers who are not '"plugged-in" to contract 
or research archaeology of a certain region or to 
hear of and gain access to reports. In addition, 
the proliferation and number of journals, and the 
interdisciplinary nature of obsidian and glass 
studies make it difficult to keep abreast of all 
relevant current literature. The IAOS Bulletin 
will alert readers to some of this information by 

· reproducing abstracts and summarizing 
literature that may be of particular interest to 
IAOS members. 
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Andrews, B. 
1997 Distinguishing between Full-Time Labor 

Intensity in Obsidian Workshops: A Lithic 
Technology Approach. Paper presented at the 
62nd Annual Meeting for the Society for 
American Archaeology, Nashville, Tennessee. 

Abstract 
Archaeologists have used the presence of full
versus part-time craft specialization as an index 
for the level of economic complexity of ancient 
societies. However, problems inherent in the 
measurement of labor input limit the reliability 
of conclusions about production using 
traditional methodologies. This paper attempts 
to differentiate between part- and full-time 
specialization using lithic technology to measure 
labor input by examining skill-level and 
frequency of production errors. Information 
from Xochicalco is compared to Teotihuacan, 
where specialization is assumed to have been 
full-time, to create a production matrix based on 
labor input and manufacturing skill. 

Anovitz, L. M., J.M. Elam., L. R. Riciputi, and 
T. A. Nolan 
1997 Diffusion Revisited: The Myth of 

Obsidian Hydration Dating. Paper presented 
at the 62nd Annual Meeting for the Society for 
American Archaeology, Nashville, Tennessee. 

Abstract 
When it was first developed in the early 1960s, 
obsidian hydration dating (OHD) promised 
archaeologists a new, inexpensive, and simple 
means of obtaining a large number of 
chronometric dates. Unfortunately, while OHD 
has proven cheap and simple, it has not pro"en 
accurate. Despite intensive efforts over the past 
few decades to refine the technique, little 
improvement in accuracy has been obtained. 
We will shqw that the fundamental problem is 
incorrect modeling of the hydration process as 
one of simple diffusion. Data supporting this 
conclusion are already scattered throughout the 
literature. beginning with the work of Haller 
(1963). but the import of these results has never 
been realized, nor has the extent of the problem 
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been documented. Our analyses of 21 obsidian 
and manmade glass artifacts from a number of 
environmental and archaeological contexts by 
secondary ion mass spectrometry (SIMS) reveal 
that the hydration mechanism is substantiaHy · 
more complex than implied by the standard 
equations used for OHO. The standard 
equations can be shown to be inappropriate for 
all of the obsidians analyzed, and, despite the 
similarities significant differences can be 
obsen ed in the apparent hydration process 
amongst different glass types and in different 
environments. The complex nature of the 
hydration process suggests that mode Ii ng time
dependence may be so difficult as require that 
OHD be locally calibrated to other dating 
techniques. Its independent use may still be 
possible. but would require complex calibrations 
and anaJvses of materials and localities. 
Ho\\e\ er, data suggesting variation in surface 
concentration with time imply that obsidian 
hydration may provide useful 
paleoenvironmentaJ information. 

Aoyama K. 
1997 Ancient Maya Political Economy: 

Obsidian Evidence from the Southeast Maya 
Lowlands. Paper presented at the 62nd Annual 
Meeting for the Society for American 
Archaeology. Nasb,ille. Tennessee. 

Abstract 
This paper provides quantitatiYe data on the 
obsidian artifacts pertaining to the Early 
Preclassic through the Early Postclassic periods 
from the Copan Valley and the La Entrada 
region in Western Honduras. The control of 
procurement and intra regional exchange of 
important utilitarian commodities. such as 
lx1epeque obsidian macro cores played a 
significant role in the development of complex 
sociopolitical and economic organization. 
Long-distance exchange of small quantities of 
commodities. such as finished green obsidian 
artifacts. were of social and symbolic rather than 
economic importance. Intra regional exchange 
was more crucial for survival and state 
deyeJopment than long-distance exchange was. 
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Barrett, T. 
1997 T uxtlas Obsidian: Regional Economy in 
Retrospect. Paper presented at the 62nd Annual 
Meeting for the Society for American 
Archaeology, Nashville Tennessee. 

Abstract 
This paper present an examination of the 
obsidian artifacts collected during the 1991 ~ 

1992 field seasons of the T1Lxtlas Region 
Archaeological Survey. Over 8 000 artifacts 
were recovered from an area of 400 square 
kilometers surrounding the site of Matacapan. 
The anal) sis of these artifacts focuses on the 
calculation and comparison of tool and debitage 
distributions. These data confirm that tool 
forms and source material used in the region 
change differentially oYer the span of pre
ffispanic occupation. An argument is made for 
a model based on the production-consumption 
cycle to provide the general framework for 
interregional comparison of the Mesoamerican 
obsidian economy. 

Beck. C.. and G. T. Jones 
1997 Obsidian H) dration Dating Past and 
Present: Its Impacts on NortJ1 American 
Prehistory. Paper presented at the 62"d Annual 
Meeting for the Society for American 
ArchaeoloID. Nashville. Tennessee. 

Abstract 
First presented in l 960, obsidian hydration 
dating has become widely used in areas such as 
the American West where obsidian is plentiful 
in the archaeological record. A number of 
issues have since been debated, including the 
effects of temperature, chemical composition, 
and humidity on the rate of hydration, and the 
validity of the method as a numerical-age 
approach. Obsidian hydration dating was one of 
the first approaches that dates the archaeological 
··target"' event. eliminating the necessity for 
associational arguments. Further it allows 
dating of surface assemblages. '"ithout which we 
haYe a much poorer understanding of prehistorJ. 
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Bondar, G. 
1997 Supply Side Economics: Obsidian Sources 
and the Means of Procurement for Xochicalco' s 
Production Specialists. Paper presented at the 
62nd Annual Meeting for the Society for 
American Archaeology, Nashville, Tennessee. 

Abstract 
Characterization of geologic sources of raw 
material and analysis of lithic technology allows 
archaeologists to make inferences about trade 
and political pressures in lithic-based societies. 
Approximately 300 obsidian artifacts from the 
Epiclassic Mesoamerican site of Xochicalco 
were analyzed using neutron activation analysis 
at the Pennsylvania State University's Breazeale 
Reactor. These artifacts were matched to 
geologic outcrops that prm,ided raw material 
during Epiclassic times. By revealing changes 
in procurement sources through time, these data 
facilitate reconstruction of prehistoric trade 
networks and how these networks were 
organized throughout Central Mexico during 
this turbulent period. 

Cannon, K. P., and R. E. Hughes 
1997 The Continuing Obsidian Studies in the 
Greater Yellowstone Area. Paper presented at 
the 62nd Annual Meeting for the Society for 
American Archaeology, Nashville~ Tennessee. 

Abstract 
This paper traces the development of obsidian 
sourcing studies conducted in the Greater 
Yellowstone area over the past 30 years and 
discusses the impact of this work on current 
understandings of obsidian use and distribution. 
We present the results of geochemical analysis 
of samples recently collected from obsidian
bearing locations in the area, with emphasis on 
their implications for ongoing studies of 
obsidian procurement and conveyance in the 
Intermountain West. 

7 

WINTER 1998 

Cobean, R. 
1997 Beyond Trace Element Analyses: Central 
'Mexican Obsidian Source Systems and What 
We Wish We Knew About Them. Paper 
presented at the 62nd Annual Meeting for the 
Society for American Archaeology, Nashville, 
· Tennessee. 

Abstract 
This paper discusses problems in the 
investigation and definition of six Central 
Mexican obsidian sources areas: Sierra de 
Pachuca, Tulancingo, Otumba, Zacualtipan, 
Paredon, and Zinapequaro-Ucareo. 
Archaeological research and trace-element 
analyses have shown that different peoples 
exploited these sources for several thousand 
years. Research strategies are proposed for 
reconstructing pre-Hispanic obsidian tool 
production and distribution systems for these 
sources. Modifications are suggested for current 
models concerning the roles of obsidian 
quarrying and trade in the economic structures 
of Central Mexican states such as Teotihuacan 
and Tula. Recent results of the University of 
Missouri Research Reactor Center's 
Mesoameri~n obsidian neutron activation 
analysis program are discussed. 

Flenniken, J. J. 
1997 Reconstructing Prehispanic Production 
Processes: An Examination of Xochicalco' s 
Lithic Technology. Paper presented at the 62nd 
Annual Meeting for the Society for American 
Archaeology, Nashville, Tennessee. 

Abstract 
Technological analysis of workshop remains has 
successfully identified the tools, techniques and 
processes of manufacturing obsidian artifacts at 
Xochicalco. Evidence from workshop locales 
show a variety of techniques ranging from 
percussion and pressure flaking. to pecking, 
grinding, pulverizing, and drilling to produce 
obsidian artifacts and the tools used to produce 
them. Xochicalco workshops were engaged in 
both flaked stone and lapidary production. This 
paper discusses their respective production 
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sequences, how technology reflects obsidian 
procurement at an urban center over 200 
kilometers from its main sources of supply, and 
how the technological approach provides insight 
into Prehispanic economic organization. 

Hirth, K. 
1997 The Organization of Obsidian Craft 
Production in Central Mexico: A View from 
Xochicalco, Mexico. Paper presented at the 62nd 
Annual Meeting for the Society for American 
Archaeology, Nashville Tennessee. 

Abstract 
Research in Central Mexico has proposed that 
obsidian craft production in cities took place in 
a variety of production conte>..1s ranging from 
smaJJ work areas in households to large-scale 
workshops in civic-ceremonial settings. 
Investigations at Xochicalco tested current 
models of production organization with 
infom1ation from intensive excavations in five 
workshops. Results demonstrate that most craft 
production at Xochicalco was a part-time 
act1, ity took place· within domestic contexts. 
and was linked with periodic manufacture 
within a public market. Evidence from each of 
the five intensively excavated production locales 
are reviewed, which supports these conclusions. 

Knight, C. 
1997 Obsidian Distribution at Tres Zapotes: 

·' Arriving at an Understanding of Obsidian 
Production Consumption and Distribution. 

' Paper presented at the 62"d Annual Meeting for 
the Society for American Archaeology. 
Nashville, Tennessee. 

Abstract 
The obsidian assemblage from the 1995 and 
1996 systematic surface collections at Tres 
Zapotes, Veracruz, Mexico, indicate that various 
chipped-stone technologies, reduction stages. 
and material sources were utilized. Quantitative 
analysis and topographic modeling of the 
surface material by reduction stage and color 
has delineated several obsidian activity areas. 
These areas are interpreted in the conte>..1 of 
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monumental architecture and surface ceramic 
densities in order to better understand the 
system of obsidian production, consumption, 
and distribution at Tres Zapotes. 

Lewenstein, S. , and M. D. Glascock 
1997 Obsidian Procurement at Comalcalco: 
Implications for Central Mexican-Lowland 
Maya Commercial Relationships during the 
Epiclassic. Paper presented at the 62nd Annual 
Meeting for the Society for American 
Archaeology, Nashville, Tennessee. 

Abstract 
During 1993-1994. the !NAB-sponsored 
Comalcalco Archaeological Project carried out 
e.x1ensive excavatfons in the monumental 
architecture of the site's center as well as the 
investigation of a small residential mound in the 
outlying settlement area. Chronometric dates 
and N AA obsidian sourcing for both of these 
areas make possible a preliminaf) modeling of 
obsidian suppl) routes to Comalcalco during the 
Classic-Postclassic periods. Because of 
Comalcalco 's prominence in the western 
Chontalpa, its exchange relations with the 
Central Mexican Highlands are important for 
W1derstanding Pu tun May a conunercial 
expansions into the Gulf Coast and northern 
Yucatecan area during the Epiclassic. 

Neff. H. 
1997 Neutron Activation Analysis of Ceramics 
and Obsidian from Otumba. Paper presented at 
the 62nd Annual Meeting for the Society for 
American Archaeology, Nashville Tennessee. 

Abstract 
Neutron activation analysis has been carried out 
on obsidian and ceramics from Otumba and sites 
located along the trade route that connects 
Otumba with Tulancingo, Hidalgo, to the 
northeast. Obsidian comes mainly from sources 
within or near the northeast Basin of Mexico, 
including the local Otumba source Pachuca and 
Tulancingo. Likewise, the bulk of analyzed 
pottery and figurines from Otumba are made of 
locally procured raw materials. Settlements 
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along the trade route obtained figurines and 
pottery from Otumba workshops, but other 
sources are also represented in the analyzed 
sample. 

Netherly, P. J. 
1997 Traveling Glass: Social and Political 
Implications of Long-Distance Obsidian 
Exchange from the Highlands of Ecuador to 
Central Ecuadorian Amazonia and the 
Southeastem- Gulf Coast. Paper presented at the 
62ru:1 Annual Meeting for the. Society for 
American Archaeology, Nashville, Tennessee. 

Abstract 
Obsidian from kno\\n sources in the Ecuadorian 
highlands has been recovered archaeologically 
in Ecuadorian Amazonia from contex1s that date 
before the 12 century AD. Obsidian recovered 
from sites in El Oro Province dates to the Late 
Formative and Integration periods, with 
different sources consistently marking the 
chronological difference of at least a 
millennium. The social and political 
mechanisms involved appear to differ in each 
case and shed light on the modalities of 
integration in an area where large state 
economies were absent prior to the advent of the 
Inca. 

Parry, w. J. 
1997 Production and Exchange of Obsidian 
Tools in Late Aztec City-States. Paper presented 
at the 62nd Annual Meeting for the Society for 
American Archaeology, Nashville, Tennessee. 

Abstract 
Obsidian was a vital commodity in the Aztec 
economies of Mexico. Using data from the Late 
Aztec city-state centers of Otumba and 
Tepeapulco, and their rural dependencies, I 
examine the importation of obsidian, its 
processing into tools, and the distribution of 
finished products both within and beyond the 
boundaries of the city-states. Obsidian blades 
were produced in ( or close to) both city-state 
centers, while bifacial tools were manufactured 
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in some of the dependent rural communities on 
the margins of the city-states. 

Pastrana,A. 
1997 La·Explotacion Azteca de la Obsidiana de 
la Sierra de las Navajas, Hgo., Mexico. Paper 
presented at the 62nd Annual Meeting for the 
Society for American Archaeology, Nashville, 
Tennessee. 

Abstract 
Nuestro objectivo de estudio es el suministro de 
obsidiana de Ia Triple Alianza, a partir de la 
ex-plotacion del yacimento de obsidiana verde de 
la Sierra de las Navajas, Hgo. El processo de 
explotacion comprende: Mineria profunda y a 
cielo abierto. La talla de tres productos 
principales: nucleos prismaticos para navajas, 
preformas de raspadores y bifaciales, y de 
various objetos rituales. La habitacion temporal 
de mineros y talladores, la construccion de 
campamentos, la preparacion y consume de 
alimentos. EI transporte desde las poblaciones 
cercanas. de instrumentos para Ia mineria y 
talla, y de alimentos. Y de los productos del 
yacimiento a los sitios de distribution. Propongo 
la intervencion del estado mexica en la 
organizacion de Ia explotacion y distribucion de 
la obsidiana. 

Pleger, T. C. 
1997 Blue-Gray Chert, Black Glass, Red Metal, 
and the Red Ocher Mortuary Ceremonial 
Complex: New Radiocarbon Dates for Red 
Ocher Associations and Trade in the Great 
Lakes Region. Paper presented at the 62nd 
Annual Meeting for the Society for American 
Archaeology, Nashville, Tennessee. 

Abstract 
This paper.evaluates the implications often new 
AMS radiocarbon dates from burial features 
excavated at the Riverside Cemetery Site (20-
Me-O 1 ), a transitional Late Archaic/Early 
Woodland Stage Red Ocher Complex cemetery 
in the Upper Peninsula of Michigan. 
Excavations at the site during the 1950s and 
1960s yielded over 65 Red Ocher burials. 
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Associated grave furniture included: blue-gray 
chert biface caches, copper ornaments and tools, 
marine shell, and obsidian. The author 
discusses the importance of exotics in the 
development of a far-reaching and complex 
exchange system that connected a series of 
regional cultures across the Great Lakes during 
the first millennium B.C. 

Santley, R 
1997 The Classic Period Obsidian Production
Distribution System at Matacapan, Southern 
Veracruz, Mexico. Paper presented at the 62"d 
Annual Meeting for the Society for American 
Archaeology, Nashville, Tennessee. 

Abstract 
Recent work at Matacapan, an urban center on 
the South Gulf coast of Mexico, has produced a 
large sample of obsidian from the Classic 
Period The assemblage comes from a broad 
range of contex1s: elite, commoner, craft
specialized, unspecialized, urban, and suburban. 
Prismatic blade materials dominate most of the 
assemblage, although simple flakes and blades 
were also produced. Cumulative frequency 
analysis indicates little variation in different 
contex1s and through time .. This finding 
suggests that obsidian working was a norma~ 
part of life at the site no matter .what the setting. 

Webb. R., and P. Van Rossum 
1997 · Obsidian Craft Production and the 
Domestic Mode of Production. Paper presented 
at the 62"d Annual Meeting for the Society for 
American Archaeology, Nash\ille, Tennessee. 

Abstract 
Archaeological explorations at Xochicalco have 
demonstrated that most flaked stone tools were 
produced in workshops located in domestic 
settings. The site's rapid abandonment at A.O. 
900. combined with excellent and unusual 
conditions of preservation, made it possible to 
reconstruct the location, scale, and organization 
of obsidian tool production within household 
spaces. Excavation in three residential 
workshops reveal that production took place 
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both in specialized places where only obsidian 
tools were produced as well as in all-purpose 
areas where obsidian tools were manufactured 
alongside other everyday residential acti~ties. 
The differences in these forms of production are 
examined and discussed. 

TECHNOTES 

This section of the newsletter is devoted to 
sharing new techniques, innovative ideas, source 
of equipment and supplies, and discussing new 
technologies. Obsidian analysts are invited to 
submit information relating to these topics. 

Cooked Obsidian 

Submitted by 
Tom Origer, Janine Loyd and SueAn11 Schroder 

Obsidian Laboratory 
Sonoma State University 

For thousands of years stones have been 
"cooked" as a result of deliberate action (e.g., 
heat treatment of chert), accident (e.g., 
\\ildfires), and as a byproduct of other activities 
(e.g., control burns). Among the stones 
accidentally and incidentally being cooked was 
obsidian. Recently, a great deal of interest has 
been focused on the affect that fire has on 
obsidian specimens in archaeological contexts. 
Specifically, a number of land managing 
agencies and archaeologists have been 
concerned with determining whether controlled 
bums have an affect on obsidian hydration 
bands. Among questions being asked are: Does 
fire adversely affect hydration bands? If so, at 
what temperatures do hydration bands become 
affected? Does the duration of a bum have any 
affect? How does obsidian behave with respect 
to hydration development, after it has been 
burned? These questions and others have been 
posed as a first step in developing a data _bank so 
that a determination can be made regarding 
whether controlled bums are an activity that can 
have an adverse effect to cultural resources. 
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The Obsidian Laboratory at Sonoma State 
University, among others, has been involved in 
research designed to provide information useful 
in answering questions being asked about fire 
and obsidian. Initial studies have focused on the 
question of the effect fire has on obsidian. Our 
tests and others have shown that fire can effect 
hydration bands- they seem to disappear. But 
after a fire has "removed" a hydration band, 
what next happens to the obsidian? Initial 
accelerated hydration experiments have 
provided some information. 

Obsidian specimens that had hydration bands 
and then lost them due to fire. have been placed 
in a thermo-regulated pressure reactor 
("pressure cooker"). Hydration bands 
redeveloped. However, does rehydrated obsidian 
behave in a manner consistent with non-burned 
hydrating obsidian? The answer appears to be a 
qualified "no." 

Hydration bands on previously burned obsidian 
specimens reappear. but, they are larger than 
hydration bands that form on freshly made 
flakes over the same period of accelerated 
hydration time. Apparently, the natural 
hydration development has altered the obsidian 
or, perhaps. the obsidian hydration band is still 
present, although not detectable during standard 
analysis. 

Results of our.studies are extremely preliminary. 
Tests are ongoing and more are planned. It is 
anticipated that in early 1998, we will have 
replicated our initial experiments and will be in 
a position to report fully on the results of these 
analyses. Anyway you like it: baked 
barbecued, or steamed, cooked obsidian provides 
food for thought. · 
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CALENDER OF EVENTS 

March 25-29, 1998 

WINI'ER 1998 

63n1 Annual Meeting of the Society for 
American Archaeology, Seattle. For more 
information contact: Georges A Pearson, Dept. 
of Anthropology, University of Kansas, 622 
Franser Hall, Lawrence, KS 66046. Tel (913) 
864-4103, email <ftgap@eagle.cc.ukans.edu> 

April 8 - 11, 1998 
Society for California Archaeology Meeting at 
Hyatt Islandia Hotel, San Diego, California. 

ABOUT THE IAOS 

The IAOS was established to: 

I. develop standards for analytic procedures 
and ensure inter-laboratory comparability: 

2. develop standards for recording and 
reporting obsidian hydration and 
characterization results~ 

3. provide technical support in the form of 
training and workshops for those wanting 
to develop their expertise in the field, and~ 

4. provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 

Membership 

The IAOS needs membership to ensure success 
of the organization. To be included as a 
member and receive all of the benefits 
thereof, you may apply for membership in 
one of the following categories: 

• Regular member $20. 00/year 
• Institutional member $50.00 
• Student member $IO. 00/year or free with 

submission of paper to newsletter and copy 
of current student identification 

• Life-Time Member $200.00 
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Regular members are indiYiduals or 
institutions who are interested in obsidian 
studies. and wish to support the goals of the 
IAOS. Regular members will receive any 
general mailings· announcements of 
meetings conferences, and symposia· 
bulletins· and papers distributed by the 
IAOS during the year. Regular members 
are entitled to attend and vote in Annual 
Meetings. 

Institutional members are those indi,iduals, 
facilities and institutions who are active in 
obsidian studies and wish to participate in 
inter-laboratory comparisons and 
standardization. If an institution joins. all 
members of that institution are listed as 
IAOS members. although they will recei\'e 
only one mailing per institution. 
Institutional members will receive 
assistance from, or be able to collaborate 
with other institutional members. 
Institutional members are automatically on 
the Executh e Board, and as such have 
greater influence on the goals and actiYities 
of the IAOS. 

*Membership fee may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. 
Please complete the fonn and return to the 
Secretary with a short explanation 
regarding lack of payment. 

**Becaus membership fees arc very low 
the lAOS asks that all payments be made in 
US dollars in international mone) orders or 
checks payable on a bank with a US branch. 
If you do not do so much of your dues are 
spent in currenC) exchange. If you \\ish to 
join us, mail a check or money order to the 
IAOS: 
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Pat Dunning. Secretary-Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose California 95121-0113 
408.997-9183 

CALL FOR ARTICLES AND 
INFORMATION 
Submissions for articles short reports. 
abstracts, or announcements for inclusion in 
the newsletter are accepted at any time. We 
accept electronic media on IBM compatible 
3S: or 5.25' diskettes in a rnriety of word 
processing formats but Wordperfect (5.n) 
or Word for Windows 95 is preferred. A 
hard copy of the text and any figures should 
accompany diskettes. 

Deadline for submission for the Spring 
Bulletin is May 15, 1998. Send submission 
to the Business office address listed aboYe. 

NEH MEMBERS 

Barbara Anderson San Cruz 
Archaeological Society 
Dennis Burkholder. Skagit Valley College 
Janie Loyd Sonoma State Unh-ersity 
Yuichi Nakazawa. Hokkaido UniYersity 
Ann Steffen. University of New Mexico 
John Torres. Nayaho Nation Archaeology 
Department 
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Yes, I'd like to renew my membership. A check or money order for the annual membership fee is 
enclosed {see below). 

Yes, I'd like to become a member of IAOS. A check or money order for the annual membership 
fee is enclosed (see below). Please send my first issue of the IAOS Bulletin and a copy of the 
diskette-based {IBM PC-compatible) IAOS Obsidian Bibliography. Please check disk format 
required:_ S 1/4 360 KB or_ 3 1/2 1.44 MB. 

I am a student { copy of ID enclosed) and I am enclosing an abstract for a published obsidian 
related article or submitting a paper to the IAOS for printing in the Bulletin. Please enter my free 
membership. Please send the bibliography on _ S 1/4 360 KB or_ 3 1/2 1.44 MB diskette. 

Not convinced, but want to know more? 

Please send me a complimentary issue of the latest IAOS Bulletin. 
Please send me a copy of the IAOS Obsidian Bibliography L_ S 1/4 or_ 3 1/2) and a 
complimentary copy of the IAOS Bulletin. My check or money order for $10 {refundable if I join 
IAOS this calendar year) is enclosed. 

Name------------------------------~ 

Title--------------------------------
StreetAddress ____________________________ _ 

City, State, Zip ____________________________ _ 

Country ______________________________ _ 

Affiliation _______ -,-------------------------
Work Phone ______________ FAX # ____________ _ 

Home Phone (optional) _________________________ _ 

E-Mail Address(es) __________________________ _ 

My check or money order is enclosed for the following amount (please check one): 

_ $10 Student (submit ID) 
_ $20 Regular Member 

$50 Institutional Member 
$200 Lifetime Member 

Please return this application to : 
IAOS 

Department of Anthropology 
San Jose State University 
San Jose, CA 95192-0113 
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NEWS AND INFORMATION 

From the ?resident's Desk 

by David A. Fredrickson 
Sonoma State University (Professor Emeritus) 

As I take over as IAOS president, this newsletter also has 
a new editor, Suzanne Stewart, a long-time IAOS member, 
who replaces Blossom Hamusek. Blossom has served us 
well since 1995, but because of pressure of work asked to 
be replaced. Mike Rondeau, compiler of short reports and 
reviews for several years, also submitted his resignation 
due to other work pressures (see his statement in the 
Winter 1998 newsletter). Janine Loyd, a relatively new 
IAOS member, replaces Mike. I extend thanks from both 
myself and the IAOS to both Blossom and Mike for their 
fine work and many contributions on behalf of the 
membership. 

As I was leafing through past newsletters to get 
myself oriented to my new IAOS role, I noticed that I am 
the 10th president of the IAOS since its founding in 1989. 
A great deal can happen over 10 years, including ordinary 
forgetfulness about organizational history. For those 
interested, I list below the nine individuals who served as 
lAOS president prior to my accepting the gavel this year 
from Jon Ericson. 

Summer 1998 

1989-90 Robert J. Jackson 
1990-91 Christopher M. Stevenson 
1991-92 Thomas M. Origer 
1992-93 Craig E. Skinner 
1993-94 M. Steven Shackley 
1994-95 Kim J. Tremaine 
1995-96 Michael D. Glascock 
1996-97 Thomas L. Jackson 
1997-98 Jonathon E. Ericson 

Each of the past presidents is involved directly in technical 
studies of obsidian, including either geochemical source 
chancterizaton or obsidian hydration analyses, or both. 
My experience has been as an archaeological user of the 
data generated by sourcing and hydration studies, although 
I have certainly cooperated many times over the years with 
individuals who generate these data. 

My review of past newsletters shows that users such 
&5 I hav.:: not been ignored. Mauy of the short repv..s, 
reviews, and abstracts address issues of direct interest to 
users, and our current membership list includes many 
whose primary involvement with obsidian is with the data 
generated by sourcing and hydration analyses. After 
discussion with user colleagues over the past several years, 
I conclude that there are still at least a few who are not 
fully aware of basic concepts, such as the meaning of 
"source" or the inherent hydration-reading error due to 
limitations of the measuring devices. Without intending to 
insult the intelligence of our membership, I plan to solicit 
a brief note or two for newsletter use that hopefully will 
enlighten the "lay" user of obsidian data. 

If any reader of this note has a suggestion or 
comment for me as IAOS president for the next 10 months 
or so, please feel free to use what my youngest daughter 
calls snail mail (1940 Parker Street, Berkeley CA 94704) 
or my e-mail address (vmda@aol.com). 

Editor's Note 
In this issue of the newsletter, my first as editor, I have 
made some minor style changes but left the basic structure 
alone. Now I'd like your feedback on what you want to see 
in the Bulletin. If you also have contributions - send 
them on! (See Short Reports and Reviews and page 13 for 
mailing and e-mail addresses.) 



lAOS Annual Meeting 

The 10th annual meeting of the IAOS was held at the 
Sheraton Seattle on Thursday afternoon, 26 March 1998, 
in conjunction with the 63rd annual meeting of the 
Society for American Archaeology. Fourteen members 
and two guests attended. 

The meeting was called to order by President Jon 
Ericson, who welcomed the members and guests present 
and briefly reviewed the two Obsidian Workshops held 
earlier in the day. Jon then introduced Dave Fredrickson 
as IAOS President for the 1998-99 fiscal year, awarding 
him the gavel. 

Dave Fredrickson described himself as a user of 
obsidian research, not a researcher himself, but noted he 
has strongly supported people doing basic research. He 
noted that using the results of archaeological obsidian 
studies for other purposes, such as studying the long
term survival of glass, is a switch, because archaeology 
normally borrows from other disciplines. He has been 
working with obsidian for more than 35 years-he first 
gathered obsidian samples in 1960, when he was a 
student at Berkeley. 

Dave then presented this year's Excellence in 
Obsidian Studies Award to Jon Ericson. He noted that Jon 
has been responsible for fundamental findings in the 
field: not only that different sources hydrate at different 
rates, but that even the same sources can hydrate at 
different rates. Jon has been invoived in studies involving 
characterization, dating, and trade. He has always been 
willing to collaborate on a project and willing to 
investigate even Dave's "crazy ideas." In addition, as a 
citizen, Jon has been instrumental in using obsidian 
research to give input on how to contain nuclear waste. 
Dave doubted we would have advanced as far as we have 
in California obsidian studies without Jon's efforts. We 
will publish Jon's obsidian bibliography in the Bulletin. 

Treasurer Pat Dunning reported that our bank 
balance, as of 23 March 1998, was $6,248, an increase of 
$1,259 over last year. Our income totaled $2,485, 
virtually all from membership dues (including $1,000 
from five new lifetime members), while our expenses 
totaled $1,227, including the $500 honorarium for Wal 
Ambrose. We have a total of 53 paid-up members, 
including 2 who joined at the conference; of these, 16 are 
lifetime and 2 are complimentary. In addition, there are 
29 who have paid dues for 1997 but not 1998, and 19 
who last paid dues in 1996. Pat noted that although our 
bank balance appears healthy, it has to cover 16 lifetime 
members, and that we should probably increase the price 
of the Lifetime Membership. 

Dave Fredrickson reported that Suzanne Stewart has 
agreed to take over as Bulletin Editor, at least for a year, 
and Janine Loyd has agreed to take over as Short Reports 
and Reviews Editor. 
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Dave announced that Geoffrey Braswell, Assistant 
Professor of Anthropology, SUNY-Buffalo, was elected 
President-Elect. Geoff said a few words, commenting that 
he is eager to contribute to the organization. He noted that 
SUNY-Buffalo sponsors an annual archaeometry 
conference, and it would not be difficult to add a second 
day to focus on obsidian studies. 

Dave announced that the IAOS has been asked to co
sponsor a symposium at the 1999 Society for California 
Archaeology annual meeting on fire effects on obsidian, 
to be organized and chaired by Tom Origer, Sonoma 
State University. Jon Ericson moved that IAOS agree to 
co-sponsor the symposium; Chris Stevenson seconded, 
and the motion passed. 

Nominations were requested from the floor for next 
year's officers. Craig Skinner, Wal Ambrose, and Andrew 
Darling were nominated. Craig Skinner declined due to 
press of work and Wal Ambrose declined because of the 
cost of getting to the US . Kathy Bapp, James Bard, and 
Linda Reynolds were nominated for secretary-treasurer. 

Wal Ambrose thanked the Association for honoring 
him with last year's Excellence in Obsidian Studies 
Award. He described the afternoon tea in Australia, at 
which the award was presented to him. 

At the end of the meeting, Dave Fredrickson asked 
all attendees to introduce themselves and describe their 
interest and research in obsidian studies. Attendees: Wal 
Ambrose, Geoffrey Braswell, Elizabeth Cook, John 
Cook, Pat Dunning, Jon Ericson, Dave Fredrickson, 
Michael Glascock, Mike Gottesman, Kathleen Hull, 
Janine Loyd, Alejandro Pastrana, Jay Patton, Craig 
Skinner, Anna Steffen, and Chris Stevenson. 

SUMMER 1998 



- Effects of Fire on Obsidian -
Symposium Contributions Sought 

At our annual meeting in Seattle, the IAOS voted to 
co-sponsor a symposium at the 1999 Society for 
California Archaeology annual meeting, in Sacramento, 
on the effects of fire on obsidian. Those of you who have 
been doing research on this topic, please contact Tom 
Origer, Sonoma State University, at the following address 
for further information on contributing a paper: 

Tom Origer 
Anthropological Studies Center, Building 29 
Sonoma State University 
1801 East Cotati A venue · 
Rohnert Park, CA 94928 

Phone: (707) 664-0809 
e-mail: origer@sonoma.edu 

For reports on recent studies on the topic in California, 
see Technotes in IAOS Bulletin 19 ("Adding a Little Fuel 
to the Fire: Some Thoughts on Fire and Obsidian 
Hydration" by Anderson and Origer) and Bulletin 20 
("Cooked Obsidian" by Origer, Loyd, and Schroder). 
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SHORT REPORTS & REVIEWS 

Compiled by Janine M. Loyd 
P.O. Box 7602 
Coiati, CA 94931 

(707) 664--0809 
(707) 588-9425 (fax) 
loyd@sonoma.edu 

Short Reports and Reviews provides an archaeological 
context in which to report obsidian research and related 
information. Your reviews of recent studies, research in 
progress, older findings, and regional-, site-, and artifact
specific summaries are welcome. 

Introductions 

My name is Janine Loyd, and I'll be your short 
reports editor/columnist for the next two years. 

I work at the obsidian lab at Sonoma State 
University. Our laboratory is generally focused on 
obsidian hydration dating, with our main research interest 
currently being the development of comparison constants 
for the obsidian sources in California. 

Let me start by saying that I hope to hear from each 
of you at least once in my tenure with this column. I'm 
confident you all have data to present, and I look forward 
to your contributions. I would also like to thank Mike 
Rondeau for his help and input during this transition 
period. 

Picking up where Mike left off, I'd like to feature 
web sites and other media as well as paper documents. I 
came across several in an initial search, and I plan to 
do more research soon. You can expect to hear about 
them-along with an update from Craig Skinner about 
the IAOS web site-in the next issue. 

For those of you wondering "why spend all this time 
on web pages?" one simple answer is color. A variety of 
color graphics can be used that contribute greatly to the 
presentation of information but would be prohibitively 
expensive to produce on paper. But most important, the 
web gets information out to a much broader audience 
than might otherwise be possible, and almost 
instantaneously. 

As a lab worker, one of my goals is to provide a 
client not only with the information they have requested, 
but to help them understand how that information is 
valuable to their research. By providing access to useful 
applications of hydration and sourcing data, in glorious 
technicolor, the web gives us an opportunity to show the 
end users of obsidian data what a useful tool these data 
can be. 

Next issue I plan to look at a combination of both 
electronic and paper documents. To contribute please 
contact me at the above address. 
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ABSTRACTS AND ANNOTATIONS OF REPORTS AND PUBLICATIONS 

The volume ofso-called "gray literature" in archaeology 
is staggering, making it difficult for researchers who are 
not "plugged-in" to contract or research archaeology of a 
certain region or to hear of and gain access to reports. In 
addition, the proliferation and number of journals, along 
with the interdisciplinary nature of obsidian and glass 
studies, make it difficult to keep abreast of all relevant 
current literature. The IAOS Bulletin will alert readers to 
some of this information by reproducing abstracts and 
summarizing literature that may be of particular interest 
to IAOS members. 

SAA Meeting Abstracts 

WORKSHOP ABSTRACT (abstracts for individual 
presentations follow) : 

Obsidian Hydration II: Environmental and Material 
Parameters - Obsidian as a Natural Analog to Nuclear 
Waste Fonn Glasses. 

No repository has yet been selected in the United 
States. A 1996 National Research Council Report 
suggests that natural glass analog studies can be an 
important component of long-term performance 
assessment. Obsidian samples in their archaeological 
contexts provide samples and environments for such 
assessment. 

The workshop will address environmental and 
material parameters affecting the stability of glass under 
natural conditions, which may ultimately lead to a 
refinement in obsidian hydration dating and improvement 
of knowledge on the stability of waste form glasses 
immobilizing radionucleides. In the context of applied 
archaeology this workshop will promote future 
collaborations between archaeologists and scientists. 

BATES, J. 
I 998 Hydration of Glass in an Unsaturated Waste 

Repository Environment. Paper presented at the 
63rd Annual Meeting of the Society for American 
Archaeology, Seattle Washington. 

Abstract 
Yucca Mountain is currently being evaluated as the 

U.S. site for disposal of high-level waste glass. The 
projected conditions under which the glass will be 
exposed to water are prolonged initial contact with 
saturated water vapor at temperatures below 96 ° C, 
followed by contact with small amounts of dripping 
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water. Contact with water vapor will alter the glass such 
that eventual contact with dripping water will yield 
different elemental releases than observed with fresh 
glass. Test methods to study the corrosion of natural 
glasses have been applied to obsidians, tektites, and 
basalts, and the results compared to similar tests with 
nuclear waste glasses. While the reaction mechanisms are 
the same for all glasses, the rate controlling the 
mechanism is a factor of glass composition and 
environment, with the evolution of obsidian to mineral 
alteration phases being much slower than for nuclear 
waste glasses. 

ABDELOUAS, A., W. LUTZE, AND R.C. EWING 
I 998 Rhyolitic Glasses - Natural Analogues for High

Silica Nuclear Waste Glasses. Paper presented at the 
63rd Annual Meeting of the Society for American 
Archaeology, Seattle Washington. 

Abstract 
To date, high-level radioactive waste is converted 

into glass products for later disposal in geological 
repositories. Hydration/dissolution processes are a 
measure of the long-term durability of these glasses in an 
engineered geologic setting. The mechanism of 
glass/water interactions cannot be predicted with 
certainty for tens of thousands ofyears, using short-tenn 
laboratory test results. Rhyolitic and basaltic glasses have 
been studied to compare hydration/ dissolution processes 
and alteration products with those observed on nuclear 
waste glasses. 

There is a wide range of compositions if liquid 
highly radioactive wastes. A large fraction of these 
wastes comes from reprocessing of defense reactor fuel 
and is high in non-fission product elements, e.g., 
refractory oxides such as Zr02• We are studying 
vitrification of these wastes by pressure sintering. The 
glass products contain 65-7 5 wt.% Si 0 2• except for Zr02, 

Rhyolitic glasses have comparable compositions to these 
glasses and appear to be suitable natural analogs. 

The paper will discuss analogies between obsidian 
and waste glasses in tenns of composition, hydration 
energies and hydration/dissolution processes. Future 
research needs will be identified. A specific example will 
be presented: alteration phenomena observed on a 
nuclear glass corroded experimentally in a concentrated 
salt solution and on rhyolitic glass. 
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STEVENSON, C. 
1998 Hydrothermal Experimentation in the Development 

of Obsidian Hydration Rates: Lessons from the Past. 
Paper presented at the 63rd Annual Meeting of the 
Society for American Archaeology, Seanle 
Washington. 

Abstract 
The development of obsidian hydration rates at 

elevated temperatures was introduced into archaeological 
research in the l 970's. A variety of experimental designs 
were implemented with the goal of establishing the 
hydration rate constants. These approaches included 
reaction in distilled water, silica saturated water and 
vapor environments at temperatures between 90°C and 
200°C. Many of these experimental designs were 
inappropriate models for research goals, most noticeably 
in the cases where corrosion studies were used as a model 
of vapor hydration in the natural environment. These 
experimental designs are reviewed and recommendations 
are made for additional research. 

NELSON,C. 
1998 Scanning Electron Microscopy of Volcanic Glasses 

from Middle and Later Stone Age Sites in Kenya. 
Paper presented at the 63rd Annual Meeting of the 
Society for American Archaeology, Seanle 
Washington. 

Abstract 
SEM work on obsidian artifacts from later and 

Middle Stone Age sites at Lukenya Hill and Prospect 
Farm, in the highlands of Kenya, show that the outer 
layers begin to chemically erode in about 4,000 years. 
Within 20,000 years, large areas of the surface are 
sloughed away. Cycles of sloughing ensue. This paper 
presents visual evidence for four separate processes 
which contribute to this structural decay and discusses the 
time scale at which such effects occur. 

AMBROSE, W. 
1998 Hydration Measurement and Surface Weathering in 

Obsidian from Late Pleistocene Archaeological Sites. 
Paper presented at the 63rd Annual Meeting of the 
Society for American Archaeology, Seanle 
Washington. 

Abstract 
Obsidian, like all glasses, is thermodynamically 

unstable in normal terrestrial environments. The rate of 
its transition to a more stable hydrated or weathered form 
is controlled by temperature and chemical reactions with 
its surroundings. Laboratory weathering simulation 
cannot replicate the complex features of burial in 
archaeological deposits. Natural weathering in tropical 
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conditions of Papua New Guinea late Pleistocene sites 
produces surface loss in all the examined specimens. In 
some cases, devitrification occurs as a network swarm of 
hydrating fissures penetrating throughout the obsidian, 
rendering it totally unsuited to hydration dating. The 
contribution will address the issue of obsidian weathering 
as it relates to hydration dating, with some relevance to 
nuclear waste glasses. 

W.R. AMBROSE 
1998 Hydration measurement and natural surface 

alteration in obsidian from late Pleistocene 
archaeological sites. 

Abstract 
Obsidian, like all glasses, is thermodynamically 

unstable but is relatively durable in normal terrestrial 
environments. The rate of its transition to a more stable 
hydrated or weathered form is controlled by temperature 
and chemical reactions with its surroundings. Laboratory 
weathering simulation cannot replicate the complex 
features of burial in archaeological deposits. Natural 
weathering in tropical conditions of Papua New Guinea 
late Pleistocene sites produces surface loss in all the 
examined specimens. By comparing weathered with 
unweathered surfaces from three archaeological sites, 
with ages ranging from modern to 12,000 BP, minimum 
loss rates of between -0.0003 and -0.0023 µm/y are 
indicated. The contribution addresses the issue of 
obsidian weathering as it relates to hydration dating, with 
some relevance to nuclear waste glasses. 

DOREMUS,R. 
1998 Parameters Influencing Hydration and Dissolution 

of Glass. Paper presented at the 63rd Annual 
Meeting of the Society for American Archaeology, 
Seattle Washington. 

Abstract 
The main factors involved in the reaction of aqueous 

solutions with silicate glasses are temperature, solution 
concentrations, especially pH, and glass composition. 
Reactions with water vapor involve formation of products 
on the glass surface instead of solution conditions. Some 
of the mechanisms influencing these processes are ion 
exchange between alkali in the glass and hydronium ions 
in the solution, breakdown of the silicon-oxygen network 
of the glass, and formation of surface layers of the glass. 
There is some understanding of these mechanisms, but 
much remains that is not understood. 
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JONATHON E. ERICSON, Ph.D. 
Excellence Award 

For lifetime achievement in obsidian research, Johnathon E. Ericson, Ph.D., is 
hereby awarded the IAOS Excellence Award. He has been nominated by his 
peers and selected by the lntemational Association for Obsidian Studies to be 
internationally recognized for his contributions, collaborations with other 
scientists, and innovations in obsidian srudics in three areas: Obsidian Hydration 
Dating, Obsidian Characterization, and Obsidian Trading Systems. 

Obsidian Hydration Dating: 

• Demonstrates differences in chemical composition and hydration rates in 
fused shale and two synchronous deposits from Oregon and Amapa, 
Mexico (C2, 1976). 

• Hypothesizes importance of bridging/non-bridging oxygen structure in 
obsidian hydration (CI, 1976 ). 

• Proposes use of major chemical variables affecting hydration process (CI, 
C2, 1976; Ml , 1981). 

• Suggests intrinsic water as an imponant variable of hydration by comparing 
stability tektites and obsidian (C5, 1974: Jl4, 1992). 

• Measures hydration by nuclear reaction 19F (J2, 1974), and later by isN 
nuclei (JI 4, 1992). 

• Conducts high temperature hydration experiments ( 1970-present). 

• Demonstrates different hydration rates among multiple sources (MI, 1981; 
J4, 1975; J6, 1975; JS, 1978; C4, 1974). 

• Demonstrates different hydration rates within a single source (Coso) (JI I, 
1989). 

• Tests effects of surface/area and pH and saturation (1980}. 

• Demonstrates hydration of tektites (J 14, 1992) and quartz (JI 7, 1997). 

• Demonstrates differences between laboratory and natural hydration rates 
(CS, 1981). 

• Defines environmental variables of hydration (J9, 1982). 

• Adopts and uses Lee's soil 1cmpera1ure equation in California (MI, 1981). 

Obsidian Characterizarion: 

• Discovers new obsidian sources in California, Oregon, and Nevada (C3, 
1976). 

• Discovers new obsidian sources in West Mexico (J7, 1977). 

• Uses short and long half-life neutron activation to analyze obsidian (C2. 
1976; Ml, 1981). 

• First to use stepwise discriminate analysis to statistically differentiate 
obsidian sources (CZ, 1976). 

• Chemical characterization of California, Oregon, and Nevada obsidian 
sources by INAA (Ml, 1981; Jl6, 1998). 

• Chemical characterization of West Mexico obsidians by INAA (J7, 1977). 

• Chemical characterization of multiple flows within the Coso, California 
volcanic field (Jl5, 1998). 

Obsidian Trade; 

• Expands Jack's 1976 study of obsidian trade in California (C7, 1977; Ml, 
1981). 

• Uses synagraphic/trend surface mapping of obsidian use (C7, 1997). 

• First 10 link distance, trails, population, and ahernacive lithic macerials with 
spatial changes in obsidian trade distribution (MI, 1981 ). 

• Co-edited four books on trade, including 16 papers on obsidian trade (BI, 
1977; 82, 1982; 04, 1993; BS, 1994). 

• First to conduct semi-quantitative quarry analysis (C6, 1977). 

• Co-edited a book which linked quarry analysis to obsidian trade (B3, 1984). 
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Complete Bibliography on Obsidian 
by 

Jonathon E. Ericson 

Ml. Ericson, J. E. Exchanee and Production Svstems in Californian Prehistory. British Archaeological 
Repons, International Series, 110. 240 p. (1981). 

,. EDITED VOLUMES: 

.. 

B 1. Exchanee Svstems in Prehistory, (T. K. Earle and J. E. Ericson, eds.) Academic Press, Inc., New York, 
288 p. ( 1977). 

B2. Contexts for Prehistoric Exchanee. (J. E. Ericson and T. K. Earle, eds.) Academic Press, Inc., New 
York, 321 p. (1982). 

B3. Prehistoric Quarries and Lithic Production (J. E. Ericson and B. A . Purdy, eds.) Cambridge University 
Press, 149 pp. ( 1984 ). 

B4. American Southwest and Mesoamerica: Systems of Prehistoric Exchanee (J. E. Ericson and T. G. 
Baugh, eds.) Plenum Press, Inc., New York (1993). 

BS. Prehistoric Exchanee Systems in North America (T. G. Baugh and J. E. Ericson eds.) Plenum Press, 
New York (1994). 

JOURNAL ARTICLES: 

Jl. Ericson, J. E., and R. Berger 
Late Pleistocene American obsidian tools, Namre, 249, 824-825, (1974). 

J2. Lee, R., D. A. Leich, T. A. Tombrello. I. I. Friedman, and J. E. Ericson Obsidian hydration profile 
measurements using a nuclear reaction technique, Nature, 250, 44-47, (1974). 

J3. Ericson, J. E. and J. Kimberlin 

14. 

Instrumental neutron activation analysis: Techniques of analysis, data analysis, and a proposal for a 
national obsidian standard, Newslener of Lithic Technoloev. 3, 3, 44, (1974) . 

Ericson J. E .• A. Makishima. J. D. MacKenzie, and R. Berger Chemical and physical properties of 
obsidian: A naturally occurring glass, Journal of Non-Crvstalline Solids, 17, 129-142, (1975). 

JS. Findlow, F. J., V. C. Bennett, S. P. DeAtley, and J. E. Ericson. A new obsidian hydration rate for 
certain obsidians in the American Southwest, American Antiquity, 40, 3, 345-348 (1975). 

16. Ericson, J. E. 
New results in obsidian hydration dating, World Archaeology. 7, 2, 151-159 (1975). 

J7. Ericson, J. E. and J. Kimberlin 
Obsidian sources, chemical characterization and hydration rates for West Mexico, Archaeometrv, 19, 2, 
157-166 (1977). 
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JS. Ericson, J. E. 
Obsidian Hydration Dating in California. Occasional Papers in Method and Theorv in California 
Archaeology. Society for California Archaeology, 2, 44-52·(1978). 

19. Findlow, F. J., P. M. Martin, and J . E. Ericson 
Effects of temperature on the Hydration Rates of Two California Obsidians, J. North American 
Archaeologist, 31, 37-49 (1982). 

JIO. Koerper, H. C., J. E. Ericson, C. E. Drover, and P. E. Langenwalter II Obsidian Exchange in Prehistoric 
Orange County, Pacific Coast Archaeological Societv Quarterly, 22(1):33-69 (1986). 

JI l. Ericson, J. E: 
Towards Flow-specific Obsidian Hydration Rates, Coso Valley Volcanic Field, Inyo County, California, 
Contributions of the Archaeoloeical Research Facilitv. University of California. Berkelev, 48, 13-22, 
(1989). 

112. Ericson, J. E. 

113. 

114. 

Jl5. 

116. 

117. 

Obsidian Hydration Rate Development. Journal of Material Research Society. Vol. 123 pp. 215-224 
(1988). 

Ericson, J. E .• H. C. Koerper, C. E. Drover, and P. E. Langenwalter II. 
Advances in Obsidian Hydration Dating and Obsidian Exchange in Prehistoric Orange County. Pacific 
Coast Archaeoloeical Society, Quarterly, 25(2) 45-60 (1989). 

Rauch, F., J.E. Ericson, W. Wagner, Ch. Grimm-Leinsner, R.P. Livi, Chengru Shi and T.A. Tombrello. 
Hydration of tektite glass, Journal of Non-Crystalline Solids 144, 224-230 (l 992). 

Ericson, J. E., and M. D. Glascock 
Flow-specific Characterization of Obsidian Utilization of Flows and Domes of the Coso Volcanic Field, 
China Lake, California (Submitted to American Antiquity 1998). 

Ericson, J. E., and J. Kimberlin 
Neutron Activation Analysis of Obsidians from California, Oregon, and Nevada. (Submitted to 
Geoarchaeology, 1998). 

0 . Dersch, A. Zouine, F. Rauch, and J. E. Ericson 
Investigation of Water Diffusion into Quartz using Ion Beam Analysis Techniques. Fresenius J. Anal. 
Chem. 358:217-219 (1997). 

BOOK CHAPTERS: 

Cl. Ericson, J. E .. J. D. MacKenzie and R. Berger 
Physics and chemistry of the hydration process in obsidians, I: Theoretical Implications, in Advances in 
Obsidian Glass Studies: Archaeoloeical and Geochemical Perspectives, R. E. Taylor, (ed.) Noyes Press 
Park Ridge, New Jersey, 24-45, (1976). 
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Ericson, J. E., and R. Berger 
Physics and chemistry of the hydration process in obsidians, II: Experiments and Measurements, in 
Advances in Obsidian Glass Studies: Archaeological and Geochemical Perspectives, R. E. Taylor, (ed.) 
Noyes Press Park Ridge, New Jersey, 46-62 (1976). 

Ericson, J. E., T. A. Hagan and C. W. Chesterman 
Prehistoric obsidian sources in California, II: Geological and Geographic Aspects, in Advances in 
Obsidian Glass studies: Archaeological and Geochemical Perspectives, R. E. Taylor, (ed.), Noyes ~s. 
Park Ridge, New Jersey, 218-239, (1976). 

Ericson, J. E. 
A brief report · on the current research on· the obsidian hydration dating technique, obsidian sources used 
in California prehistory, and chemical characterization of California obsidian sources, in Obsidian Dates 
I: A Compendium of the Obsidian Hydration Determinations made at UCLA Obsidian Hydration 
Laboratory, C. W. Meighan, F. J. Findlow and S. DeAtley-Young, (eds.), University of California Press, 
Archaeological Survey, Institute of Archaeology, University of California, Los Angeles, Monograph. 3, 
7-14, (1974). 

C5. Berger, R. and J. E. Ericson 
Natural solid solutions: Obsidians and tektites, in Recent Advances in Sciences and Technology of 
Materials, A. Bishay, (ed.), Plenum Press, New York, Vol. 3, 187-190 (1974). 

C6. Singer, C. A. and J. E. Ericson 
Quarry analysis at Bodie Hills, Mono County, California: A case study, in Exchange Systems in 
Prehistory, (T. K. Earle and J.E. Ericson Eds.), Academic Press, Inc., New York. 171-188 (1977). 

C1. Ericson, J. E. 
Egalitarian exchange systems in California: A preliminary view, in Exchange Systems in Prehistory, (T. 
K. Earle and J.E. Ericson, eds.) New York: Academic Press, Inc., 109-126 (1977). 

CS. Ericson, J. E. 
Durability of Rhyolithic Obsidian Glass Inferred from Hydration Dating Research, Scientific Basis for 
Nuclear Waste Management, Vol. 3, (J. G. Moore, Ed.), Plenum Press, Inc., New York. 283-290. 
(1981). 

C9. Ericson, J. E. 
Production for Obsidian Exchange in California in Contexts for Prehistoric Exchange (J. E. Ericson and 
T. K. Earle. eds.) Academic Press. Inc. New York pp. 129-148 (1982). 

C 10. Ericson. J. E. 
Towards the Analysis of Lithic Production Systems. In Prehistoric Quarries and Lithic Production (J. 
E. Ericson and B. A. Purdy, Eds.) Cambridge University Press, Cambridge pp. 1-9 (1984). 

C 11. Jackson, T., and J. E. Ericson 
Prehistoric Exchange Systems in California, in Prehistoric Exchange Systems in North America. (T. G. 
Baugh, and J. -E. Ericson, eds.) Plenum Press, New York, pp. 385-415 (1994). 



The Geologic Source of an 
Obsidian Wealth Blade from the Whale Cove 

Site (35-LNC-60), Central Oregon Coast: 
Results of X-Ray Fluorescence Trace Element 

Analysis 

Craig E. Skinner, Northwest Research Obsidian Studies 
Laboratory (skinncr@peak.org) 

Ann C. Bennett-Rogers, Oregon State University 
(rogersa@ucs.orst.edu) 

This article first appeared in the 1997 Current 
Archaeological Happenings in Oregon 22(3):8-10. 

Introduction 

The Whale Cove Site (35-LNC-60) is located along the 
central Oregon coast near Depoe Bay. The site is situated 
on a small knoll overlooking Whale Cove, a small salt 
water cove cut into the coastal sandstone. Excavated by 
Oregon State University archaeologists in 1985, the 
Whale Cove Site is primarily composed of midden 
deposits - the vast majority of materials removed 
from the 63 .5 m3 excavation consisted of marine 
shell and the remains of marine mammals. Only 
one obsidian artifact consisting of several broken 
fragments of a large obsidian biface was found 
(Figure 1 ). The results of the archaeological 
investigations at Whale Cove are reported in detail 
by Bennett (1988) and Bennett and Lyman (1991). 

0 5 cm - - -
FIGURE 1. Obsidian wealth blade fragment (adapted from 
Bennen and Lyman 1991 :249). 

The obsidian biface, although incomplete, is almost 
certainly a portion of a large wealth or ceremonial blade, 
a unique category of artifact occasionally encountered at 
sites along the Northwest California coast and southwest 
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Oregon (Kroeber 1905; Gould 1966; Hughes 1978, 
1990). Once assembled, the biface fragments measured 
9.0 cm in length, 5.2 cm in width, and 1.2 cm in 
thickness. The weight of the combined pieces totaled 
47.8 gm. 

A small fragment of the biface was initially 
geochemically characterized in I 987 using instrumental 
neutron activation analysis (Skinner 1987) as part of an 
investigation of local use of obsidian from the nearby 
Siuslaw River (i.e., Inman Creek chemical obsidian 
source groups). At that time, the source of the biface was 
not identified although it was noted that it shared the 
same geologic source as a similar smaller biface 
fragment recovered from another central Oregon 
coastal site, the Umpqua/Eden Site (35-D0-83; 
Lyman 1991). In 1996, we reanalyzed the Whale 
Cove and Umpqua/ Eden artifacts using 
nondestructive X-ray fluorescence trace element 
methods. 

Results of X-Ray Fluorescence Analysis 

Nondestructive trace element analysis of the 
obsidian biface was completed using a Spectrace 
5000 energy dispersive X-ray fluorescence 
spectrometer. The system is equipped with a Si(Li) 
detector with a resolution of 155 eV FHWM for 5.9 
keV X-rays (at 1000 counts per second) in an area 
30mm2

• The X-ray tube employed is a 
Bremsstrahlung type with a rhodium target and 5 
mil Be window. The tube is driven by a 50 kV 1 
mA high voltage power supply, providing a voltage 
range of 4 to 50 kV. Specific analytical conditions 
used for the analysis of all elements reported here 
are described in Skinner ( 1997). The results of the 
analysis are presented in Table 1. 

TABLE 1. Results of trace element analysis 
of the obsidian blade. 

Trace Element PPM• Uncertainty (±) 

Rubidium {Rb) 119 4 

Strontium (Sr) 14 5 

Yttrium (Y) 49 3 

Zirconium (Zr) 321 7 

Niobium (Nb) 19 3 

• Parts per million 
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The trace element values used to characterize the sample 
were compared directly to published values reported for 
obsidian sources located in Oregon and northern 
California (Skinner 1997) and with unpublished trace 
element data collected by Northwest Research Obsidian 
Studies Laboratory through analysis of geologic source 
samples. 

The Source of the Biface 

The geologic source of the characterized blade was 
identified as the Silver Lake/Sycan Marsh 
geochemical source (Figure 2). Obsidian from this 
source group is found at many scattered outcrops 
ranging in distribution from the town of Silver Lake 
in the Fort Rock Basin to south of Silver Lake in the 
northeast margin of the Klamath Basin. Obsidian 
nodules from the source are also spread over a large 
area south of Silver Lake in the Sycan River and 
Sycan Marsh regions (Hughes and Mikkelsen 
1985:313-314; Hughes 1986:313-314). 

Whale Cove Site 
(35-lNC~O) 

Oregon 

FIGURE 2. Location of the Whale Cove Site and the 
Silver Lake/Sycan Marsh obsidian source area 

Other wealth blades from northwest California 
(Hughes 1978; Hughes and Bettinger 1984), southwest 
Oregon (Hughes 1990; Hall 1995; Northwest Research 
Obsidian Studies Laboratory, unpublished research 
results), and the Willamette Valley (Hughes 1990) have 
been previously characterized. They were all found to 
originate either from sources in northeastern California or 
the Klamath Basin and northwestern Great Basin of 
central Oregon. The identification of the source of the 
Whale Cove biface as the Silver Lake/Sycan Marsh 
source is consistent with the source use and artifact 
production patterns presented by previous trace element 
investigations. 
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TECHNOTES 

This section of the newsletter is devoted to sharing new 
techniques, innovative ideas, and sources of equipment 
and supplies, and for discussing new technologies. 
Obsidian analysts are invited to submit information 
relating to these topics. 

No submissions this time. Please contribute-queries 
about technical issues are as welcome as solutions. 

CALENDAR OF EVENTS 

10-14 January 1999 - The World Archaeological 
Congress will be held at the University of Capetown, 
South Africa. For information on the Congress, 
contact the Congress Secretariat at Global 
Conferences, P.O. Box 44503, Claremont 7735, 
South Africa. See conference web site at 

http:// 129.78.16. l 35/-wac99/ 

[Call for papers and symposia still out ] 

Get your events added to the calendar listings by 
dropping an e-mail note to the editor. 

ABOUT THE IAOS 

The IAOS was established to: 

1. develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2. develop standards for recording and reporting 
obsidian hydration and characterization results; 

3. provide technical support in the form of training 
and workshops for those wanting to develop their 
expertise in the field, and; 

4. provide a central source of information regarding 
the advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 
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Membership 

The IAOS needs membership to ensure success of the 
organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 

• Regular member $20.00/year 

Institutional member $50.00 

• Student member $ I 0.00/year or free with 
submission of paper to newsletter and 
copy of current student identification 

• Life-Time Member $200.00 

Regular members are individuals or institutions who 
are interested in obsidian studies, and wish to support 
the goals of the IAOS . Regular members will receive 
any general mailings; announcements of meetings, 
conferences, and symposia; bulletins; and papers 
distributed by the IAOS during the year. Regular 
members are entitled to attend and vote in Annual 
Meetings. 

Institutional members are those individuals, 
facilities, and institutions who are active in obsidian 
studies and wish to participate in inter-laboratory 
comparisons and standardization. If an institution joins, 
all members of that institution are listed as IAOS 
members, although they will receive only one mailing 
per institution. Institutional members will receive 
assistance from, or be able to collaborate with, other 
institutional members. Institutional members are 
automatically on the Executive Board, and as such have 
greater influence on the goals and activities of the IAOS. 

•Membership fee may be reduced and/or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and return 
to the Secretary with a short explanation regarding lack 
of payment. 

••Because membership fees are very low, the IAOS 
asks that all payments be made in US dollars in 
international money orders or checks payable on a bank 
with a US branch. If you do not do so, much of your 
dues are spent in currency exchange. If you wish to join 
us, mail a check or money order to the IAOS: 

Pat Dunning, Secretary-Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-0113 
( 408) 997-9183 
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CALL FOR ARTICLES AND NEW MEMBERS 
INFORMATION 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the newsletter are always 
welcome. We accept electronic media on IBM
compatible 3.5" or 5.25" diskettes in a variety of word
processing formats, but WordPerfect (up to 8.0) or Word 
for Windows 95 is preferred. A hard copy of the text and 
any figures should accompany diskettes. (Contributions 
may also be e-mailed, by prior arrangement; see below.) 

Deadline for the Fall Bulletin is 1 September 1998. 

Send submissions to -
Suzanne Stewart 
lAOS Bulletin Editor 
Anthropological Studies Center, Bldg. 29 
Sonoma State University 
Rohnert Park, CA 94928 

To send short contributions, discuss article ideas, or make 
suggestions, please get in touch by e-mail: 

sstewart@sonic.net 

John K. Bates, Argonne National Laboratory, Argonne IL 

Ernest Babelon, Centre National de la Recherche 
Scientifique, Orlean, France 

J. Michael Elam, Univ of Tennessee, Knoxville TN; 
and Oak Ridge National Laboratory 
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- Announcing -

Archaeological Obsidian Studies: Metlzod a11d Tlzeory 

Edited by M. Steven Shackley, University of California, Berkeley 
Volume 3 in Advances in Archaeological and Museum Science, Plenum Press 

Description. 
The use of obsidian archaeometry has expanded dramatically 
in the last 20 years, due partly to technological advances and 
partly to recognition by archaeologists that archaeometrists 
provide much more information than mere measurement. Since 
the mid-70s, however, no book has appeared to document the 
latest advances. Archaeological Obsidian Studies , the only 
volume of its kind in print, corrects this situation by presenting 
the current state of the science, from volcanic glass 
geochemistry to hydration analysis. Archaeologists, museum 
professionals, geologists, materials scientists, and students will 
find this volume to be an indispensable guide to modem 
archaeometric theory and methodology, both in the lab and in 
the field. 

(Find out more at http.//www .. plenum .. com) 
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Contents: Current Issues and Future Directions in Archaeological 
Volcanic Glass Studies: An Introduction (M.S. Schackley). A 
Systematic Approach to Obsidian Source Characterization (M.D. 
Glascock cl al.). Mediterranean Islands and Multiple Flows: The 
Sources and Exploitation of Sardinian Obsidian (R.H. Tykot). 
lntrasource Chemical Variability and Secondary Depositional 
Processes: Lessons from the American Southwest (M.S. Schackley). 
Characterization of Archaeological Volcanic Glass from Oceania: The 
Utility of Three Techniques (M.I. Weisler, D.A. Clague). Application 
of PIXE-PIGME to Archaeological Analysis of Changing Patterns of 
Obsidian Use in West New Britain, Papua New Guinea (G.R. 
Summerhayes et al.). Factors Affecting the Energy-Dispersive X-Ray 
Fluorescence (EDXRF) Analysis of Archaeological Obsidian (M.K. 
Davis et al.). Laboratory Obsidian Hydration Rates: Theory, Method, 
and Application (C.M. Stevenson ct al.). Obsidian Hydration Dating 
at a Recent Age Obsidian Mining Site in Papua, New Guinea (W.R. 
Ambrose). Perspective in the 1990s on Method and Theory in 
Archaeological Volcanic Glass Studies (R.C. Green). Index. 
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NEWS AND INFORMATION 

From the President's Desk 

by David A. Fredrickson 
Sonoma State University (Professor Emeritus) 

This summer I was pleased by a reminder that the IAOS is 
truly an international organization. I received an e-mail 
message from IAOS members Dr. Andrei V. Tabarev of 
Novosibirsk and Dr. Yaroslav V. Kuzmin of Vladivostok, 
who expressed the hope that the Bulletin would publish a 
short abstract of a book they will soon be publishing on 
th~ir investigations of obsidians in the Russian Far East. 
They acknowledged the help they received from Mike 
Glascock and Steve Shackley, both past presidents of the 
IAOS. 

Leafing through past issues of the Bulletin as I 
sometimes do, I discovered that what appears to be the 
beginning of this collaboration was noted in the Summer 
1992 edition, IAOS Bulletin No. 7. In that issue, the work 
was described as the "first primary geochemical study of 
archaeological obsidians from this part of the world." 

Fall 1998 

Having identified the presence of six geochemically 
distinct source groups in the archaeological assemblage, 
Kuzmin and Tabarev were to begin searching for the 
geological sources of the material in the fall of 1992. I 
welcome the publication of the work of our Russian 
colleagues, and point out that this issue of the Bulletin does 
indeed contain the abstract for their book (page 16). We 
have hopes that Drs. Tabarev and Kuzmin will soon offer 
us a more detailed paper for publication in the Bulletin. 

The growing geographical scope of the IAOS can be 
seen in the change of venue of the association's annual 
meetings. In the first several years, the meeting was held 
in conjunction with the annual meeting of the Society for 
California Archaeology, as the majority of the officers and 
general members came from that state and other parts of 
the Far West. The IAOS met at the SCA meetings for the 
last time in the spring of 1993, at Asilomar, in Pacific 
Grove, California. Beginning in 1994, in recognition of 
the national and international scope of the membership, 
the IAOS has met in conjunction with the annual meetings 
of the Society for American Archaeology, which was only 
coincidentally held in California (Anaheim) that year. In 
closing, I wish to express my appreciation to Mike 
Glascock, who made arrangements for the 1999 IAOS 
meeting in Chicago, the sixth year that the association will 
meet in conjunction with the SAA. I hope all members 
(and prospective members) will attend. (See Calendar of 
Events for details.) 

Readers may recall from the last issue (Bulletin No. 
21) that I mentioned my plan to solicit a brief note or two 
for the enlightenment of the nonspecialist user of obsidian 
data. I have been more successful than I thought possible 
in this regard. I found that Richard Hughes has recently 
published an article in a book on units of measurement in 
archaeology and had included what I believe to be a very 
clear explication of the meaning of obsidian "source," 
including ambiguities and complexities of the concept. 
With the permission of Richard and of the University of 
Utah Press, publisher of the book in which his paper 
appears, the portion of Richard's paper that covers the 
concept of obsidian source is reprinted in this issue of the 
Bulletin. 



CALENDAR OF EVENTS 

October 26-29. Geological Society of America, Annual 
Meeting. Toronto, Ontario, Canada. GSA Meetings 
Department, tel: 1-800-472-1988 or 303-447-2020, ext. 
133; email:meetings@geosociety.org; 
http://www.geosociety.org 

November. Inter-Congress Meeting of Commission 4, 
Union Internationale des Sciences Prehistoriques et 
Protohistoriques. Arizona, USA. Keith Kintigh, Dept. 
Anthropology, Arizona State University, Tempe, AZ 
85287-2402, USA; tel: 602-965-6900; fax: 
602-965-7671. 

November 7-11. 2nd International Climate and History 
Conference. Climatic Research Unit, Norwich, United 
Kingdom. Trevor D. Davies, Climatic Research Unit, 
University of East Anglia, Norwich NR4 7TJ, United 
Kingdom; tel: 44-1603-592721; fax: 44-1603-507784. 

1999 

January 5-6. Recent Advances in Quaternary 
Biostratigrapy. Cambridge, UK. Danielle Schreve, c/o 
Dept. of Palaeontology, Natural History Museum, 
London SW7 5BD, UK; tel: 0044-0171- 938-9258; fax: 
0044-0171-938-9277; email: D.Schreve@nhm.ac.uk. 

January 10-14. World Archaeology Congress 4. Cape 
Town, South Africa. Theme: Global Archaeology at the 
Tum of the Millennium. For information, contact 
Carolyn Ackermann, W AC4, Congress Secretariat, PO 
Box 44503, Claremont 7735, South Africa; tel: 
27-21-762-8600; fax: 27-21-762-8606; email: 
wac4@globalconf.co.za; web: 
http://www.globalconf.co .. za/wac4. 

March 24-28. The 64th Annual Meeting of the Society 
for American Archaeology. Sheraton Chicago Hotel and 
Towers, Chicago, Illinois. For information, contact 
LuAnn Wandsnider, Program Chair, Department of 
Anthropology, University of Nebraska, 126 Bessey Hall, 
Lincoln, NE 68588-0368, (402) 472-8873, email 
lwand@unlinfo.unl.edu. 
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March 25. Annual Meeting of the International 
Association of Obsidian Studies at the SAA Annual 
Meeting in Chicago (see above). Thursday, 5:00 to 
6:00 p.m. (Please check program for location.) 

April 23-25. Society for California Archaeology 
Annual Meeting. Red Lion Inn, Sacramento, California. 
Contact Bill Hildebrandt or Kelly McGuire (530) 756-
3941, or Kathleen Hull (510) 465-4962, FAX (510) 
465-1138, or e-mail hull@gal.berkeley.edu. 

btternational Association of Obsidian Studies 
1998-1999 

President 

President-Elect 

Secretary-Treasurer 

Bulletin Editor 

Web Master 

IAOS Board of Advisors 

David A. Fredrickson 

Geoffrey Braswell 

Patricia Dunning 

Suzanne Stewart 

Craig E. Skinner 

Irving Friedman 
Roger Green 

Business Office: 
IAOS, Department of Anthropology 

San Jose State University 
San Jose, California 95192-0113 

web site: http://www.peak.org/obsidian/obsidian.html 

··-



What is a Source? - Ambiguities Regarding the Sourcing of Obsidian 

The following selection has been excerpted from an article by Dr. Richard E. Hughes titled, "On Reliability, 
Validity, and Scale in Obsidian Sourcing Research," which appears in the volume, Unit Issues in Archaeology: 
Measuring Time, Space, and Material, edited by Ann F. Ramenofsky and Anastasia Steffen and published by 
the University of Utah Press, 1998. Permission to reprint this selection has been generously granted by both Dr. 
Hughes and the University of Utah Press. 

IAOS requested to publish this excerpt in order to aid our members, especially archaeological users of 
obsidian sourcing data who may be interested in the ambiguities and complexities regarding the meaning of 
"source" when used in reference to obsidian. The more complete our understanding of what constitutes an 
obsidian source, as Dr. Hughes points out, the more effectively we can use and evaluate obsidian sourcing data 
in our archaeological research. There is much additional information in the second half of his paper, including 
a discussion of the utilization of obsidian sourcing data in the study of prehistoric trade. We recommend that 
interested readers refer to the complete text of his paper. (See page 8 for information on this new volume.) 

WHAT IS A SOURCE? 
GEOLOGICAL, GEOCHEMICAL, AND ARCHAEOLOGICAL CONSIDERATIONS 

by Richard E. Hughes 

There is perhaps no better place to begin than with the term 
"source," which has long been employed in geology to 
specify the point source of origin for a material type. 
Ericson et al. ( 1976:218) defined an obsidian source as "a 
single volcanic event such as an obsidian-perlite dome, 
flow, aerial bomb scatter or sedimentary stratum containing 
obsidian." The problem with this definition, from the 
standpoint of geochemistry, is that (1) sedimentary strata 
may, depending on local geologic factors, contain 
obsidians of different chemical types that may themselves 
be redistributed far from their original eruptive home(s), 
and (2) it fails to consider that the geologic processes 
involved in the formation of obsidians in ash-flow sheets 
may result in the distribution of multiple primary sources 
across vast geographic space (see Hughes and Smith 
1993:85-89; Ross and Smith 1961; Smith 1960). With 
respect to the first point, field observation may be 
insufficient to determine the number of chemical types 
occurring in such redeposited contexts; resolution of this 
issue falls within the geochemical domain. From the 
standpoint of archaeology, what matters is whether such 
redeposited occurrences of obsidian were used 
prehistorically as quarries for raw material. If 
archaeological evidence shows that they were used, the 
areal extent of redeposition must be taken into 
consideration. Some dome and flow obsidians, particularly 
"young" ones, have been redeposited only a few 
kilometers; other, "older" glasses may be redeposited tens 
to hundreds of kilometers from the original source (see, 
e.g., Hughes and Smith 1993; Sappington 1984; Shackley 
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1992). In light of these foregoing considerations, the areal 
correlate of what a source actually "is" may be more 
difficult to determine in practice than once believed; at a 
minimum such definitions must be informed by 
knowledge of the genesis of the obsidian (whether of 
dome and flow or ash-flow tuff origin), by familiarity with 
where obsidian occurs in secondary contexts (including 
where it might be scavenged from older archaeological 
sites and reused), and by its geochemistry. 

The defmition of a source (quoted above) refers 
primarily to an event, with spatial and genetic 
implications, but such a defmition is not well suited to 
geochemically based obsidian provenance studies because 
it can convey a misleading geographic exactitude (see 
Neff, this volume, for a different discussion of source) . 
Obsidian sources are defmed, geochemically speaking, on 
the basis of chemical composition-not spatial 
distribution. From a geochemical standpoint, it doesn't 
matter whether an obsidian source is 1/ 10th of a kilometer 
in areal extent or 10,000 km2; what matters is whether the 
occurrence(s) share(s) a distinctive chemical signature. If 
significant chemical contrasts are identified, obsidian 
outcrops located in the same mountain range or volcanic 
field can be segregated from one another; conversely, if 
chemical identity is present, obsidians occurring in 
mountain ranges many miles apart may be combined into 
a single geochemical unit. Because obsidian sourcing 
studies rely almost exclusively on geochemistry, the 
chemical bias of this work has encouraged the use of an 
alternative term, "chemical group" (also referred to as 



"chemical type" and/or "geochemical variety"), for 
describing sources (cf. Jack and Heizer 1968). Use of the 
term "chemical group" emphasizes geochemical 
distinctiveness, leaving the spatial dimension to be revised 
as new distributional information accumulates. 

THE BAD NEWS 
This distinction between the colloquial use of the term 
"source" and the use of the term "chemical group" is more 
than semantic. A source traditionally denotes a spatial unit 
while chemical group is a geochemical unit. Both 
incorporate, by implication, elements of one another: 
chemical coherence is implied but not explicitly required 
in the use of "source," whereas some element of spatial 
circumscription is implied, although not explicitly 
required, by the use of"chemical group." Importantly, the 
subtle differences provide the basis for communication 
difficulties between geochemists and archaeologists. For 
example, archaeologists have samples geochemically 
characterized ("sourced") because they want to know 
where $e obsidian came from so that questions regarding 
past trade/exchange and/or group mobility may be 
addressed. Leaving aside for the moment difficulties 
inherent in independently monitoring these latter issues 
(see below), the "answer" archaeologists get back from the 
lab isn't always what they expect. 

When source analysis is performed by a laboratory, 
data often are reported to archaeologists in table and graph 
form, listing artifact-to-chemical type (or source) 
attribution. Implicit in a geologically informed chemical 
analysis is the understanding that the term "source" has 
come to be taken as a shorthand for chemical type and that 
chemical types may have dramatically different spatial 
correlates. This may become particularly troublesome 
archaeologically when obsidians have been redeposited 
from upland outcrops into streams and incorporated into 
river gravels, making-in effect- both the primary and 
secondary occurrences a "source" in a geochemical sense. 
Archaeological research questions, however, are 
sometimes phrased at a scale that may be at odds with the 
spatial resolution that can be provided by chemical 
analysis. 

For example, let's say you've excavated at Snakebite 
pueblo-located on the Rio Grande in northern New 
Mexico-and you want to have the obsidian you found 
there analyzed to get independent evidence to support your 
hypothesis that Snakebite wasn't occupied year-round, but 
was just one seasonal stopover for groups moving through 
the area. You want to know the source of the obsidian, in 
part, because you think it is likely that the obsidian could 
have been obtained on brief fall trips into the Jemez 
Mountains at the same time of the year as the flora and 
fauna excavated from the site indicate. You have the 
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analysis done, but what you get back from the lab doesn't 
do much for you. The analyst tells you that your sample 
contains 30 pieces of glass of the Obsidian Ridge 
chemical type, but also mentions in passing that there are 
several places in the lower, mid, and upper reaches of the 
Jemez where this glass can be obtained. You begin to 
squirm as the lab person goes on to point out that obsidian 
of this chemical type has been redeposited and that 
nodules and pebbles of Obsidian Ridge glass occur in the 
Rio Grande gravels that could have been picked up and 
used any time of the year! Your impulse to lash out at this 
person is fueled by the realization that you'll have to 
rephrase and rethink the way obsidian data relate to your 
research question. 

This (partly) fictional case illustrates how different 
analytic fi;ames of reference, with their attendant 
expectations and assumptions, affect interdisciplinary 
understandings between archaeologists and geochemists. 
When the spatial units held by archaeologists are only 
partly congruent with units geochemically defined, some 
archaeological research questions (like the hypothetical 
one played out above) may not be addressed meaningfully 
with geochemical data. There is an interesting irony here. 
In the context of this example, geochemical (sourcing) 
data do not sensu strictu "measure what they are designed 
to measure" (Spector 1981:14) in archaeological terms, 
although they most certainly do measure what they're 
supposed to in geochemical terms. This disjunction is but 
one example of a more widespread interdisciplinary 
malaise echoing the earlier plea of W.W. Taylor (1957) 
for mutual problem-oriented understandings between 
specialists and archaeologist (for more recent emphasis 
see Bishop 1992; DeAtley and Bishop 1991; Dunnell 
1993; Renfrew 1982). 

At a coarse scale, however, the lack of exact 
geographic congruence between "source" and 
"geochemical group" can carry a less severe interpretive 
liability. If one wishes to investigate the time/space 
distribution of glass of the Obsidian Cliff chemical type in 
Hopewell archaeological sites in the Scioto River Valley 
in southern Ohio, it hardly matters that obsidian of this 
geochemical variety also occurs at the Crystal Springs 
flow, a scant three kilometers north of Obsidian Cliff in 
Yellowstone National Park. At the scale of this research 
problem, it is probably sufficient to know that obsidian of 
this geochemical type occurs about 1,500 airline miles 
west-northwest of the Scioto Valley. 

To this point, I've tried to emphasize, as others have 
noted (e.g., Harbottle 1982a), that sources and 
geochemical groups, despite the fact that they are 
sometimes mistakenly assumed to be isomorphic, are 
different analytical units which, depending on geologic 
circumstances and the degree of resolution (coarse versus 



fine) required by specific research questions, may or may 
not be relevant to addressing test implications generated 
from archaeological hypotheses. 

THE GOOD NEWS 
But, there are situations in which the unit disjunction 
between archaeology and geochernistry may open 
unanticipated and exciting new opportunities for 
archaeologists to ask more finely grained questions about 
obsidian use and distribution, in addition to helping expose 
and render understandable some of the largely 
unanticipated shortcomings of previous approaches. 

To provide some background: In the early days of 
obsidian sourcing research, entire areas (i.e., mountain 
ranges, volcanic fields) were often lumped together and 
referred to generically as "sources" by specialists. This 
practice resulted largely from the nature of the field 
sampling method itself, not from the geochernistry. Most 
geologic samples were few in number, taken on-the-fly 
from easily accessible areas ( often by those unfarniliar with 
local geology), then handed off to geochemical specialists 
for analysis. While this reconnaissance phase of sourcing 
work had the important result of identifying many of the 
major obsidian chernical types that are still being referred 
to today, because the sampling method employed was 
rarely thorough, significant chernical variability among 
obsidians within mountain ranges and volcanic fields often 
went unrecognized. More recent systematic collection and 
geochernical analysis of geological obsidian samples from 
areas in California ( e.g., Bacon et al. 1981; Hughes 1986, 
1988b, 1989, 1994a; Jackson 1989; Metz and Mahood 
1991) and Mesoamerica ( e.g., Harris 1986; Mahood 1981, 
1988), for example, has revealed significant chemical 
variability within areas once considered a single geologic 
source. 

With this in mind, consider the following example. 
In 1972 a small number of obsidian samples taken from 
road cuts in and around the Casa Diablo area in east-central 
California were used to define the Casa Diablo obsidian 
source. Artifacts analyzed from archaeological sites 
throughout central California and the western Great Basin 
were matched to the "fingerprint" of Casa Diablo glass on 
the basis of Rb/Sr/Zr relative intensity data determined by 
XRF analysis. However, a significant number of artifacts 
had fingerprints superficially similar to, yet subtly variant 
from, the dominant "fmgerprint" of Casa Diab lo obsidian. 
Although early geologic mapping in the area (Bailey 1974) 
bad revealed a sequence of distinct eruptive units ( some of 
which contained artifact-quality obsidian), little was made 
of this archaeologically until some years later when more 
detailed reconnaissance, collection, and chernical analysis 
was undertaken pursuant to the U.S. Forest Service's 
mandate to address management oflithic resources on their 
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lands. The results of this recent study (Hughes 1994) 
showed that not just one, but two chernically different 
varieties of obsidian occurred in the Casa Diablo area: one 
(named Lookout Mountain) at the northern side of the 
caldera, the other (named Sawmill Ridge) venting in 
areas to the south. Subsequent inspection of quantitative 
geochemical analyses, coupled with quantitative 
reanalysis of specimens earlier subjected only to 
serniquantitative analysis, indicates that these obsidians 
have rather different distributional histories and 
potentially different use-life histories as well. 

The importance of this example isn't only that it 
shows fme-scale chernical distinctions can be made with 
improved instrumentation, although that' s certainly true. 
I find it equally interesting to reflect on how this situation 
came about in the first place. To understand it, we need 
to consider some historical developments in sourcing 
research. 

In the early days of XRF obsidian sourcing studies, 
norrnalized plots of the relative intensities of three 
elements (usually rubidium ([Rb], strontium [Sr], and 
zirconium [Zr]) on ternary diagrams worked well to 
identify and separate different chernical varieties of 
obsidian in both North America and Mesoamerica when 
compositions were comparatively distinct (see, e.g., Jack 
1971, 1976; Jack and Carmichael 1969; Jack and Heizer 
1968; Jackson 1974).1 But three problems would emerge: 
the first was that as the inventory of artifact-quality 
geologic obsidians increased, the Rb/Sr/Zr distinctions 
once apparent between sources frequently became fuzzy. 
As a consequence of improved inventory, a unit of 
measurement that appeared perfectly appropriate to the 
goals of research at one scale became inappropriate as the 
scale of research was enlarged. It was reliable (i .e., the 
relative intensity ratios were always the same), but 
increasingly problematic as new sources were discovered 
in adjacent regions that yielded the same or overlapping 
Rb/Sr/Zr ratios (Hughes 1984). The second problem was 
that if element intensities all varied in the same direction, 
identical Rb/Sr/Zr ratios would result despite the fact that 
the absolute concentration of each element rnight vary 
significantly. If these intensity ratios alone were relied 

1It is imponant to recognize that prior to the advent of 
energy dispersive XRF, XRF analysts had the ability to generate 
quantitative data, but most analyses of archaeological artifacts were 
done semiquantitatively because generating quantitative data required 
powdering (grinding up) a portion of the sample for analysis (Nelson ct 
al. 1978; Nelson and Holmes 1979:68). Generating quantitative data 
was not only time-consuming but it also destroyed all, or a large part, 
ofan artifact. In view of these limiting facto~. semiquantitative data, 
usually presented on ternary diagrams, were considered an appropriate 
proxy for quantitative data when artifacts were analyzed (sec Jack 
1976: 186-87). 



upon, obsidians that were chemically different from one 
another might be lumped together if they shared the same 
relative proportions of Rb, S, and Zr. Third, relative 
intensity plots for Rb/Sr/Zr showed poor agreement with 
ternary diagram plots determined from quantitative data on 
the same samples (Hughes 1984), making it difficult to 
compare semiquantitative and quantitative data directly. In 
certain circumstances, the acknowledged pitfalls of this 
approach could be avoided when ratios of other elements 
( e.g., iron versus manganese; Jack 1976) were employed in 
concert with Rb/Sr/Zr ternary plots. 

Use of relative intensity units also was legitimized by 
the assumption that sources (as they were understood in 
light of extant sampling "strategies," sketched above) were 
homogeneous units. While it is certainly true that 
obsidians formed in domes and flows are often remarkably 
homogeneous because they represent the quenched, solid 
phase of pristine magma, in other cases sequential tapping 
of laterally zoned magma chambers, combined with roof 
and wall rock contamination of erupting magma, can yield 
obsidians of quite different chemical types within the same 
volcanic field (Hughes and Smith 1993). Although these 
chemical differences are detectable quantitatively, past 
sampling strategies, in concert with the measurement units 
in which artifact data were expressed, had an impact on 
whether intra- or inter-source variation was even 
recognized in early XRF work. As a consequence of 
improved sampling and quantitative analysis, some of 
yesterday's sources have become today' s source areas, 
effectively transforming the relations between chemical 
units and geologic space, complicating the utility of some 
older analyses and, in turn, altering the kinds of 
archaeological research questions susceptible to resolution 
by geochemical techniques. 

In this case, technological limitations and concerns 
with artifact conservation encouraged the use of particular 
kinds of measurement units to assign artifacts to source, 
and the assumptions about homogeneity of those units 
were compromised both by the nature of the sampling and 
by the limitations of the measurement units to provide the 
fine-scale resolution required to recognize geochemical 
variability. The ability to generate quantitative data 
nondestructively by energy dispersive XRF ushered in a 
new era in obsidian sourcing studies, which helped 
overcome some of the unavoidable weaknesses of previous 
work. 
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ABSTRACTS AND ANNOTATIONS OF REPORTS AND PUBLICATIONS 

The volume of so-called "gray literature" in archaeology is staggering, making it difficult for researchers who are not 
"plugged-in" to contract or research archaeology of a certain region or to hear of and gain access to reports. In addition, the 
proliferation and number of journals, along with the interdisciplinary nature of obsidian and glass studies, make it difficult 
to keep abreast of all relevant current literature. The IAOS Bulletin will alert readers to some of this information by 
reproducing abstracts and summarizing literature that may be of particular interest to IAOS members. 

Balestrieri, M., G. Bigazzi, V. Bou~ka, E. Labrin, J. 
Hadler, N. Kitada, A. Osorio, G. Poupeau, K. 
Wadatsumi, and A. Zuniga 
1998 Potential Glass Age Standards for Fission-Track 

Dating. In Advances in Fission-Track 
Geochronology, pp. 287-304. P. Van den haute and 
F. De Corte, editors. Kluwer Academic Publishers, 
The Netherlands. 

Abstract 
In this work four glasses proposed as reference materials 
for fission-track dating were investigated. Samples from 
various localities from southern Bohemia and Moravia 
have been studied in order to identify the Moldavite
bearing deposit(s) with negligible track annealing. The 
remaining three glasses, JAS-G I (Japan), Roccastrada 
(Italy) and Macusanite (Peru), yield thermally lowered 
fission-track ages, and need application of correction 
techniques. Therefore, following the requirement that a 
standard should fulfill: "no corrections should be necessary 
in obtaining the fission-track age", they should be 
excluded. However, we considered that their potential as 
reference materials was worthy to be investigated: 
accuracy may be greatly improved when various reference 
samples with characteristics similar to those of real 
samples are available. All these glasses yielded 
reproducible plateau ages in agreement with available 
independent ages. The C factors computed using track 
densities corresponding to plateau age determinations are 
reciprocally well consistent and substantially agree with 
those of the FTC and Durango apatites, although data 
suggest a slight systematical deviation. The Moldavites 
least affected by track annealing are those from the Jankov 
deposit (Middle Miocene): this glass appears the most 
convincing potential age standard among those studied 
here. In principle, the studied glasses for a very promising 
set ofreference materials for standardisation of techniques, 
interlaboratory comparison and age calibration itself. 
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Dorighel, 0., G. Poupeau, L. Bellot-Gurlet, and E. 
Labrin 
1998 Fission-Track Dating and Provenience of 

Archaeological Obsidian Artefacts in Colombia and 
Ecuador. In Advances in Fission-Track 
Geochronology, pp. 313-324. P . Van den haute and 
F . De Corte, editors. Kluwer Academic Publishers, 
The Netherlands. 

Abstract 
We dated by the fission-track method eighteen samples of 
obsidian glass. Of these, seventeen were artefacts collected 
in prehispanic archaeological sites from Ecuador and 
Colombia and one comes from a secondary obsidian 
source located in southern Colombia. When our data are 
compared to (i) the fission-track ages of obsidian from 
volcanic sources and (ii) the PIXE chemical composition 
of the same artefacts and of samples from obsidian 
sources, eight discrete age/composition groups appear. 

Fifteen artefacts might come from a single known 
source; three others from sources in the Sierra de Guamani 
(East of Quito): one from the Mullumica rhyolitic flow 
and two from the Quiscatola/Yanaurcu sources. A fourth 
artefact might come from the South Colombia source of 
Rio Hondo. At least five other sources are necessary to 
account for the variety of ages and compositions found in 
the artefact collection studied. 

Elam. J., L.M. Anovitz, R. Riciputi, and D.R. Cole 
1998 Dating Obsidian Artifacts by SIMS. Paper 

presented at the 63rd Annual Meeting of the 
Society for American Archaeology, Seattle, 
Washington. 

Abstract 
While obsidian hydration dating has been widely applied 
in various regions of the world, results have generally been 
unsatisfactory. This has Jed to diverse attempts at refining 
the method in order to increase reliability. We will present 
a new method of dating obsidian artifacts using Secondary 
Ion Mass Spectrometry (SIMS). This method directly 
measures the diffusion chemistry occurring in the glass 
surface and avoids the pitfalls of optical measurement. 



We will discuss the use of finite difference modeling for 
dating and also address the possibility of obtaining 
temperature and humidity constraints directly from the 
chemical processes in the hydration rind. 

Glascock, Michael 
1998 Sourcing Obsidian Artifacts by Neutron 

Activation Analysis. Paper presented at the 
63rd Annual Meeting of the Society for 
American Archaeology, Seattle, Washington. 

Abstract 
Neutron activation analysis (NAA) is one of the most 
powerful analytical techniques for sourcing obsidian 
artifacts because of the large number of elements that can 
be measured. Over the past decade, the Archaeometry Lab 
at MURR has been extremely active in the characterization 
of obsidian sources in the Western Hemisphere, especially 
in Mesoamerica. Following the analysis of several 
thousand artifacts from Mesoamerican sites by NAA, only 
a small handful of artifacts remain with their sources 
undetermined. During this workshop, a description of the 
technique will be presented and results from Mesoamerica 
will be used for illustration. 

Gottesman, M. 
1998 Measuring Effective Hydration Temperature. 

Abstract 

Paper presented at the 63rd Annual Meeting of 
the Society for American Archaeology, Seattle, 
Washington. 

Over the last two years UCLA has become a major 
participant in the obsidian hydration dating method and in 
the application of laboratory-determined hydration rates. 
The laboratory also manufactures the saline-based 
diffusion cells for the measurement of site temperature and 
relative humidity. In this session, we will discuss the 
process of cell manufacture, their in-field use and 
importance for obsidian hydration dating. In addition, we 
will present newly acquired data which demonstrate 
successful applications and potential pitfalls. 

Hildebrandt, William R. 
1998 Prehistoric Production and Exchange of 

Obsidian from the Coso Volcanic Field. Paper 
presented at the 32nd Annual Meeting of the 
Society for California Archaeology, San Diego. 

Abstract 
Several years of archaeological research in the Coso 
Volcanic Field reveal a dynamic history of obsidian use 
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spanning at least 10,000 years. Analysis of over 90 
chronologically discrete assemblages indicates that prior 
to 2800 B.P., use of the area was largely restricted to 
generalized, short-term exploitation of lag quarries. 
Between 2800-1000 B.P., a major reorganization in 
production strategy took place, as primary flows were 
extensively exploited, supplying obsidian to off-quarry 
biface production stations and, ultimately, to consumer 
populations in cismontane California. After 1000 B.P., the 
Coso production-exchange system collapsed, probably due 
to a variety of factors. It is hypothesized that the demand 
for obsidian decreased due to a greater reliance on the bow 
and arrow (and the use of core-flake rather than biface 
reduction), while increases in territoriality may have 
inhibited its supply, not only by restricting direct access, 
but also by increasing the number of exchanges required 
to move material equivalent distances across the land. 

Jones, M., P. Sheppard, and D. Sutton 
1997 Soil Temperature and Obsidian Hydration 

Dating: A Clarification of Variables Affecting 
Accuracy. Journal of Archaeological Science 
24:505-516. 

Abstract 
The results of a year-long soil temperature monitoring 
programme are presented. They increase understanding of 
the magnitude, spatial scale and predictability of variation 
in soil temperature regimes which affect obsidian 
hydration dating. It is demonstrated that current 
archaeological temperature estimation methods, either due 
to design or application, do not provide temperature 
control at a spatial resolution fine enough to control for 
microregional variation. This failure is resulting in 
significant and avoidable dating errors. 

Loyd, Janine M., Sue Ann Schroder, and Thomas M. 
Origer 
1998 Identifying the Relationships of Hydration 

Band Development between Obsidian Sources 
Using Artificially Accelerated Hydration. Part 
I: Medicine Lake Highland and the Warner 
Mountains. Paper presented at the 32d Annual 
Meeting of the Society for California 
Archaeology, San Diego. 

Abstract 
The Sonoma State University Obsidian Laboratory has 
been accelerating hydration development on obsidian from 
various chemical source locations. The purpose of this 
research is to identify the relationships among obsidian 
hydration rates for different sources. At the Northern Data 

.) 



Sharing Meeting in Yosemite, we gave a brief presentation 
of our research findings. With data now at our disposal we 
can more fully present our findings, with numbers that 
permit adjusting hydration measurements from one source 
to be directly comparable with measurements of a different 
source. In addition, we will discuss the application of this 
type of research in analyzing obsidian hydration data. 

McGuire, Kelly R. 
1998 Late Period Obsidian Procurement and 

Subsistence Regimes: Results of Recent Data 
Recovery Excavations along the East Flank of 
the Coso Volcanic Field. Paper presented at the 
32d Annual Meeting of the Society for 
California Archaeology, San Diego. 

Abstract 
Archaeological components located east of the primary 
obsidian quarry zones in the Coso Volcanic Field are 
characterized by two general feature/assemblage 
categories: ( 1) secondary biface reduction stations, and (2) 
processing features and tool scatters umelated to lithic 
production. None of the former post-date 1,000 B.P., 
suggesting that large-scale biface production ended at this 
time. Most of the latter post-date 1,000 B.P. and are more 
emblematic oflocal subsistence organization. This critical 
1,000 B.P. tirneframe has been tied to various major social 
and environmental transformations in the western Great 
Basin. These changes are further explored with data from 
the Coso Volcanic Field and other recent investigations in 
the western Great Basin. 

Peterson, Jane, Douglas R. Mitchell, and M. Steven 
Shackley 
1997 The Social and Economic Contexts of Lithic 

Procurement: Obsidian from Classic-Period 
Hohokam Sites. American Antiquity 62(2) :231-
259. 

Abstract 
The social and economic organization of obsidian 
procurement has been a topic of particular interest in 
southwestern archaeology as a result of recent work 
identifying and characterizing a number of sources 
throughout Arizona, New Mexico, and northern Mexico. 
Recent studies have attempted to explain temporal and 
spatial variability of obsidian distribution in the larger 
context of regional exchange networks, socially bounded 
territories, and elite redistributive efforts. This study 
reviews the current state of research as reflected in three 
models. Patterns in obsidian source diversity and 
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reduction stage data are assessed relative to model 
expectations and an analysis of obsidian acquisition and 
distribution. The likelihood of elite members of an 
increasingly formalized socioeconomic system playing a 
role in these processes should be considered, while at the 
same time noting that kin-based raw material procurement 
and ritual item mobilization may explain many of the 
obsidian patterns. The emerging perspective suggests that 
obsidian moved in a variety of spheres, concurrently 
serving a number of social and economic purposes. This 
study highlights the importance of modeling individual, 
nonlocal commodities before attempting to generate 
monolithic exchange models. 

Shackley, S. 
1998 X-ray Fluorescence Analysis of Obsidian. 

Abstract 

Paper presented at the 63rd Annual Meeting of 
the Society for American Archaeology, Seattle, 
Washington. 

There have been a number of advances in energy
dispersive and wavelength x-ray fluorescence 
spectrometry (XRF) that have made the analysis of 
archaeological obsidian both more precise and accurate, 
while providing easily interpretable data for the 
archaeometrist and archaeologist. A number of examples 
of archaeological projects from the Berkeley 
Archaeological XRF Lab using data from the American 
Southwest and northern Mexico will be presented for 
discussion. 

1998 

Abstract 

Gamma Rays, X-rays and Stone Tools: Some 
Recent Advances in Archaeological 
Geochemistry . Journal of Archaeological 
Sciences 25(3):259-270. 

Recent advances in instrumental technology are providing 
archaeologists with enticing opportunities in the chemical 
analysis of geological materials. These advances, 
however, have not necessarily been employed with a great 
degree of communication between the archaeologists who 
study stone tools and structural stone, and the 
archaeometrists who analyse those materials. While 
communication has improved greatly in the last several 
years, progress can still be realized. Recent archaeometric 
attempts to unravel issues in stone-tool use, continuing 
work in the understanding of chemical variability and 
secondary depositional effects in archaeological sources of 
obsidian and chert, and discussions of the best methods to 
quantify results all dominate the interface between lithic 



technology and archaeometric attempts to solve these 
problems. These issues will be with us well into the next 
century and deserve some discussion here and now. 

Skinner, C., and J. Thatcher 
1998 The Obsidian Hydration Dating Method: 

Abstract 

Preparation and Hydration Rim Measurement 
of Artifacts. Paper presented at the 63rd Annual 
Meeting of the Society for American 
Archaeology, Seattle, Washington. 

The obsidian hydration dating method provides a unique 
opportunity to directly date the manufacture of artifacts 
and may also furnish valuable chronological information 
in cases where other dating methods are not applicable. 
When a fresh surface of obsidian is exposed, it begins to 
absorb environmental water at a regular rate, eventually 
producing a visible and measurable hydration rim. In a 
demonstration of the method, we will prepare an obsidian 
artifact from an Oregon archaeological site for 
measurement and will determine the width of the hydration 

· rim using video microscopy methods. 

Stevenson, C. 
1998 Revising the Working Assumptions of Obsidian 

Hydration Dating. Paper presented at the 63rd 
Annual Meeting of the Society for American 
Archaeology, Seattle, Washington. 

Abstract 
Recent laboratory studies have demonstrated that the 
quantity of structural water present within the unhydrated 
glass is the principal variable that controls the rate at which 
the hydration rim forms. As a result, it is now essential the 
measurement of obsidian structural water content be 
integrated into the dating process. The impact of this new 
variable on sampling and chemical characterization is 
discussed and illustrated with a case example from the 
southwestern United States. 

Tenorio, D., A. Cabral, P. Bosch, M. Jimenez-Reyes, 
and S. Bulbulian 
1998 Differences in Coloured Obsidians from Sierra 

de Pachuca, Mexico. Journal of 
Archaeological Sciences 25(3):229-234. 

Abstract 
The structural and chemical features of two obsidians from 
the pre-Hispanic quarry in the town ofNopalillo, Sierra de 
Pachuca, Hidalgo, Mexico, are presented here. The 
obsidians were collected at a single site. The most 
common sample is green, glassy, and transparent and the 
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other is green-greyish and opaque. Both samples were 
found to have similar elemental composition. 

In order to explain the differences in colour, we 
studied the morphology and structure of both samples 
using various techniques. Mossbauer and electron 
paramagnetic resonance (EPR) techniques showed that 
both samples had the same iron oxidation states as the 
parameters and relative intensities(%) of the signals from 
Fe2

• and Fe3
• were similar, although in the green-greyish 

obsidian a low-spin FeJ+ species was found which was 
not observed in the green obsidian. X-ray diffraction 
( radial distribution function) showed that short-range order 
due to interatomic distances was the same for both 
samples; however they differed clearly in their 
macroscopic structure. The green obsidian surface was 
found to be smooth and homogenous and the green
greyish obsidian surface full of large crater-like holes. 
The presence of holes did not affect the surface area of the 
green-greyish obsidian. 

Tykot, R. 
1998 Obsidian Studies in the Old World: Recent 

Advances in Methods, Research Design and 
Interpretation. Paper presented at the 63rd Annual 
Meeting of the Society for American Archaeology, 
Seattle, Washington. 

Abstract 
Obsidian research in Europe, the Near East, and Africa has 
come a long way since the pioneering characterization 
work by Renfrew and others in the 1960s. In addition to 
new and improved analytical methods, and more complete 
knowledge of obsidian sources, the focus of modern 
research has shifted to emphasize the integration of 
provenance data with reduction technology, usewear 
information, and the interpretation of dynamic patterns of 
economic, social, and political change. Obsidian 
hydration dating has produced complementary information 
on taphonomic processes and artifact reuse, while 
advances in measurement and calibration have greatly 
improved its chronological accuracy. 



SHORT REPORTS 

Compiled by Janine M. Loyd 
P.O. Box 7602 

Cotati, CA 94931 
(707) 664-0809 - (707) 588-9425 (fax)- loyd@sonoma.edu 

Short Reports provides an archaeological context in which to report obsidian research and related information. This issue 
we have two contributions: a report from Glen Wilson on his preliminary work with obsidian sourcing under the microscope; 
and Tom Burge and Bill Mc Matthews' report on their annual trips to obsidian sources in California and Nevada. I 
accompanied the Glass of '98 for part of their excursion this year, and I highly recommend it for anyone with an interest in 
California and Nevada obsidian sources. 

Please keep the contributions coming. Your reviews of recent studies, research in progress, older findings, and regional-, 
site-, and artifact- specific summaries are most welcome. 

An Annual Trip to California/Nevada Obsidian 
Quarries 

by 
Thomas L. Burge 

William Mc Matthews 

It began with the Glass of '96. With luck, it will 
continue into the 21st. Century. We met in early 1995 and 
as archaeologists new to California' s Sierra Nevada 
mountains we began to discuss the challenge of learning 
what we needed to know to work effectively in the field. 
Bill, as the archeologist on the Hume Lake Ranger District, 
Sequoia National Forest is based out of Dunlap, 
California. Tom, as the archeologist for Sequoia and 
Kings Canyon National Parks is based out ofThree Rivers, 
California. The areas we are responsible for share a 
common boundary and subsume slightly over one million 
acres of public land in the southern Sierra Nevada. 
Prehistorica11y, these lands have been used for at least 
5,000 to 6,000 years. At previous points in the past, the 
evidence suggests significant movement and trade E/W 
along the river va11eys and across the passes of the snow
capped ranges. 

Perhaps the single most easily recognizable evidence of 
Native American use in the Sierra Nevada is the surface 
presence of obsidian tools and debris. What caught our 
interest initially was the well-reported know ledge that none 
of the obsidian we encountered on our 'westside' 
acreage occurred there naturally; all of it had to be carried 
in from the volcanic landscapes of the ' eastside' , from 
today I s high desert lands of extreme eastern California 
and western Nevada. What cha11enged us the most was the 
need to quickly develop some sense of the types and 
sources of the obsidian we encountered. On-going study 
of the area' s obsidian quarries has occurred since the 
1970s ( see Bettinger 1977, 1991; Hughes and Bettinger 
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1984; R. J. Jackson 1984; T. L. Jackson 1974, 1984, 1986; 
Moratto 1972; and Roper Wickstrom 1992). These 
research efforts remain critical references in understanding 
the use and trade of obsidian in the southern Sierra Nevada 
and we worked to familiarize ourselves with them. 
Additionally, we realized that visits to the most common 
sources could only be beneficial. Beyond seeing 
something of a source' s range of variation and the nature 
of on-site production, an appreciation of the terrain and 
accessibility would be helpful in understanding the 
movement of peoples and materials. We also felt 
immediately that any field trip to eastside obsidian sources 
should be fun! 

With no particular embarrassment of our 'new guy' 
ignorance we began to make telephone calls and solicit 
help and interest. Tom, aficionado of the bad pun, coined 
the title Glass of '96 for that first field trip. l,,inda 
Reynolds and Wally Woolfenden of the Inyo National 
Forest, Rob Jackson (Pacific Legacy, Inc.), and others 
agreed to be part of the initial gathering. We worked up 
flyers and relied on friends and colleagues to spread the 
word. We settled on a June weekend and stressed from the 
outset that we wanted the field trip to be casual and fun. 
The weekend exceeded our expectations. A group of circa 
35 visited Bodie Hills, Mono Craters, and the Casa Diablo 
quarry areas. Everyone seemed to enjoy the tours and 
expressed interest in trying to make the get-together an 
annual event. 

The second year, the Glass of '97 of course, saw 25 folks 
gathering in the wonderfully remote quarries of the 
Truman Meadows-Queen Valley area of the White 
Mountains of border Nevada. On-site expertise was 
offered by Wally Woolfenden and Nicholas Faust. It was 
another productive and fun weekend and even included a 
few stops at prehistoric pictograph sites. 



The Glass of '98 moved a little further north. Hosted by 

Mark Swift of the Bridgeport Ranger District of the 
Toiyabe National Forest, upwards of 40 people met in late 
June to tour the Mt. Hicks and Pine Grove Hills quarries of 
western Nevada. Periodically, dramatic views of the Sierra 
Nevada could be seen to the west, as the abrupt eastern 
escarpment of the range was only approximately 40 air 
miles distant. A connection was thus easy to imagine 
between the accessible flows of high quality obsidian, 
well-adapted Great Basin groups, travel into and 
eventually across the Sierra Nevada, and the inevitable 
contact with 'westside' groups in California. The 

dynamics of these movements and contacts continue to be 
worked out. Obsidian, with its ability to be sourced and 
hydrated will continue to play an instrumental role in 
helping to reconstruct the details of this past. With luck, 
interested parties will continue to meet for a few days each 
summer to tour quarry sites, share knowledge, and enjoy 
some time together. Plans are now being made for the 
Glass of '99, with a hoped-for visit to the Coso Volcanic 

Field. 
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Obsidian Quarry Identification 
under the Microscope 

by 
Glen B. Wilson, 

California State University, San Jose 

Anyone who has measured several hundred hydration rims 
under a microscope becomes aware that samples from 
different quarries have different crystal patterns. 
Variations occur in crystal structure, orientation, 
alignment, color, and numbers. Those technicians who 
offer visual sourcing along with hydration-rim 
measurements often use these microscopic variations along 
with observations of the pre-cut sample to guess at the 
quarry source. Recently in my work as director of the San 
Jose State University Obsidian Hydration Laboratory, I 
have been attempting to develop a series of 
crystallographic descriptions for all of the different types 
that occur for each of the quarries whose obsidian is 
commonly found in sites in the southern San Francisco 
Bay Area. 

Here at the Hydration Lab we have 232 slides whose 
quarry sources have been determined by trace mineral 
analysis. As is usual in the Bay Area, most of these 
samples came from the Napa Valley source (61%), but 
13% each were identified as being from the Casa Diablo 
and Bodie Hills sources in the eastern Sierra, 5% from 
Annadel in Sonoma County, and much smaller amounts 
from the Mt. Hicks, Mono Craters, Mt. Konocti, Coso, and 
Dutch Flat sources. 
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After closely observing all of this group of slides several 
times, I have separated them into distinct types: 5 for 
Napa, 3 for Annadel, 4 for Casa Diablo, and 4 for Bodie 
Hills. Using these descriptions and blanking out the XRF 
results, I have been able to achieve better than a 90% 
agreement with the XRF determinations for the 232 slides. 
I am calling this method IUM (Identification under the 
Microscope). 

The main problem with IUM is the similarity between 
some of the individual types from different quarries. Casa 
Diablo and Bodie Hills are the most alike, and 
distinguishing between them resulted in most of the errors. 
However, since these two seem to hydrate at about the 
same rate (Tremaine 1990), these discrepancies would not 
materially affect the hydration curves or most 
interpretations of the results. 

To use this system well, and especially to share it with 
others, it would most likely be necessary to take colored 
photographs of each distinct type, but my investigation has 
not yet reached this stage. At the present time, what I have 
done would only apply to the southern Bay Area. Whether 
it would work at all in areas a few hundred miles away 
would depend on whether there was enough distinctive 
differences in the crystallography between obsidian 
imported from quarries available to that area. The IUM 
system would be particularly useful for sites that, for 
various reasons, have a lot of tiny pressure flakes too small 
for XRF analysis or easy visual sourcing. 

Following is a list of the descriptions I am using for the 
southern San Francisco Bay Area. 

Napa #1. The matrix may be colorless to fairly dark. 
There are many crisscrossed, randomly oriented, black, 
hair-like crystals with a net-like appearance, often with 
small differently shaped, black crystals and occasional 
larger, colored crystals. 
Napa #2. Usually has a light-colored matrix with a few 
randomly oriented, widely separated, hair-like black 
crystals with some small, various-shaped, black, blue, and 
yellow crystals. 
Napa #3. A brown to dark brown matrix, with the 
characteristics of any or all of the other Napa varieties. 
Napa #4. Usually bas a light-colored matrix with some 
hair-like black crystals, mostly in parallel rows, and with 
occasional larger colored crystals and differently shaped 
smaller black crystals. 
Napa #5. Light-colored matrix with widely spaced, 
variously shaped, black crystals and occasional larger, · 
colored crystals. 
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Annadel #1. Light-colored matrix with a few scattered 
colorless crystals, with many small, differently shaped 
black crystals and some large, blue and yellow rectangular 
crystals. 

Annadel #2. Many parallel and often tightly packed 
elongated yellow crystals with some scattered small black 
crystals. Has a definite yellowish appearance. 
Annadel #3. Mostly a blue-colored matrix with many 
large, blue-colored crystals. Overall blue appearance. 

Casa Diab lo# 1. Generally light- to medium-colored matrix 
with many parallel, elongated, often tightly packed, thin 
colorless crystals, with differently shaped, small black 
crystals and occasional larger blue and yellow crystals. 
Casa Diablo #2. Many parallel, elongated, colorless 
crystals with some hair-like aligned black crystals and 
some larger, rectangular blue and yellow crystals. 
Casa Diablo #3. Dark greyish matrix with mottled overall 
yellow crystalline appearance and some black crystals. 
Sometimes difficult to pick out individual crystals. 
Casa Diablo #4. Usually light-colored matrix with many, 
sometimes crisscrossed, hair-like black crystals, often with 
spider-like concentrations. Often has some colorless to 
light-blue elongated crystals. 

Bodie Hills # 1. Light-colored matrix with scattered, 
elongated, quadrilateral, blue and yellow crystals, often 
randomly oriented, with some parallel alignments and a 
few differently shaped, black crystals. 
Bodie Hills #2. Light- to dark-colored matrix with some 
darker cloud-like areas and scattered to tightly packed 
colorless crystals, mostly parallel, but with occasional 
changes in orientation. Occasional larger blue and yellow 
crystals. 
Bodie Hills #3. Medium-colored matrix with alternating 
rows of tightly packed, thin, colorless and black hair-like 
crystals, often with some spider-like concentrations. 
Bodie Hills #4. Brown matrix with elongated, large, 
parallel, rectangular yellow crystals. 

The microscope used in these determinations is an 
Olympus BH2, with a I 0-power single eyepiece, a 40-
power objective Jens, and with a polarizing attachment. 
The trace-mineral analyses were made by Tom Jackson 
and by Biosystems Analysis, Inc. 
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Reminder 

- Effects of Fire on Obsidian -
Symposium Contributions Sought 

At our annual meeting in Seattle, the IAOS voted to 
co-sponsor a symposium at the 1999 Society for California 
Archaeology annual meeting, in Sacramento, on the effects 
of fire on obsidian. Those of you who have been doing 
research on this topic, please contact Tom Origer, Sonoma 
State University, at the following address for further 
information on contributing a paper: 

Tom Origer 
Anthropological Studies Center, Building 29 
Sonoma State University 
1801 East Cotati A venue 
Rohnert Park, CA 94928 

Phone: (707) 664-0809 
e-mail: origer@sonoma.edu 

For reports on recent studies on the topic in California, see 
Technotes in IAOS Bulletin 19 ("Adding a Little Fuel to 
the Fire: Some Thoughts on Fire and Obsidian Hydration" 
by Anderson and Origer) and Bulletin 20 ("Cooked 
Obsidian" by Origer, Loyd, and Schroder). 

Russian Research 
Now in Press 

Glascock, M.D., Y.V. Kuzmin, V.K. Popov, M.S. 
Shackley, and A.V. Tabarev 
[n.d.) Obsidian in the Archaeological and Geological 

Contexts of the Maritime Region, Russian Far. 
East. Institute of Archaeology & Ethnograi?hy, 
Novosibirsk. In press. 

This book is a result of the joint project conducted by an 
international Russian- American team between 1992-97. 
Primorye (in the Maritime region, Russian Far East) 
became the first district in all of Russia where obsidians 
from archaeological collections (about 90) were identified 
with several regional sources according to geological and 
geochemical characteristics. Special chapters in the book 
focus on (1) recent obsidian studies in the world 
(Mediterranean, Near East, British Columbia, 
Mesoamerica); (2) technological (experimental) 
reconstructions of ancient techniques (microblade, bi
polar, burin, pressure points, etc.) used in Primorye since 
the Final Paleolithic ( 13 000-11 000 BP) up to the Early 
Iron Age (1800-1500 BP); (3) regional characteristics of 
volcanic glasses and their sources; and (4) the correlation 
of geological and archaeological data (utilisation of 
different sources in different chronological periods, long
distance exchange, possible migrations from other regions, 
perspectives for future research, and so on). In 1995-97 the 
project was partly supported by the Russian National 
Science Foundation for Humanities. 

-Reminder -
Archaeological Obsidian Studies: Method and Theory 

Edited by M. Steven Shackley, University of California, Berkeley 
Volume 3 in Advances in Archaeological and Museum Science, Plenum Press 

Description. 
The use of obsidian archaeometry has expanded dramatically in 
the last 20 years, due partly to technological advances and 
partly to recognition by archaeologists that archaeometrists 
provide much more information than mere measurement. Since 
the mid-70s, however, no book has appeared to document the 
latest advances. Archaeological Obsidian Studies, the only 
volume of its kind in print, corrects this situation by presenting 
the current state of the science, from volcanic glass 
geochemistry to hydration analysis. Archaeologists, museum 
professionals, geologists, materials scientists, and students will 
find this volume to be an indispensable guide to modem 
archaeometric theory and methodology, both in the lab and in 
the field. 

(Find out more at http.//www.plenum .. com) 
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Contents: Current Issues and Future Directions in Archaeological 
Volcanic Glass Studies: An Introduction (M.S. Schackley). A 
Systematic Approach to Obsidian Source Characterization (M.D. 
Glascock et al.). Mediterranean Islands and Multiple Flows: The 
Sources and Exploitation of Sardinian Obsidian (R.H. Tykot). 
lntrasource Chemical Variability and Secondary Depositional 
Processes: Lessons from the American Southwest (M.S. Schackley). 
Characterization of Archaeological Volcanic Glass from Oceania: The 
Utility of Three Techniques (M.l. Weisler, D.A. Clague). Application 
of PIXE-PIGME to Archaeological Analysis of Changing Patterns of 
Obsidian Use in West New Britain, Papua New Guinea (G.R. 
Summerhayes et al.). Factors Affecting the Energy-Dispersive X-Ray 
Fluorescence (EDXRF) Analysis of Archaeological Obsidian (M.K. 
Davis et al.). Laboratory Obsidian Hydration Rates: Theory, Method, 
and Application (C.M. Stevenson et al.). Obsidian Hydration Dating 
at a Recent Age Obsidian Mining Site in Papua, New Guinea (W.R. 
Ambrose). Perspective in the 1990s on Method and Theory in 

Archaeological Volcanic Glass Studies (R.C. Green). Index. 

_, 



ABOUT THE IAOS 

The IAOS was established to: 
I. develop standards for analytic procedures and ensure 

inter-laboratory comparability; 
2. develop standards for recording and reporting obsidian 

hydration and characterization results; 
3. provide technical support in the form of training and 

workshops for those wanting to develop their expertise in 
the field, and; 

4. provide a central source of information regarding the 
advances in obsidian studies and the analytic capabilities 
of various laboratories and institutions. 

Membership 

The JAOS needs membership to ensure success of the 
organization. To be included as a member and receive all 
of the benefits thereof, you may apply for membership in 
one of the following categories: 

• Regular member $20.00/year 

• Institutional member $50.00 

• Student member $10.00/year or free with 
submission of paper to newsletter and 
copy of current student identification 

• Life-Time Member $200.00 

Regular members are individuals or institutions who are 
interested in obsidian studies, and wish to support the goals of 
the IAOS. Regular members will receive any general mailings; 
announcements of meetings, conferences, and symposia; 
bulletins; and papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in Annual 
Meetings. 

Institutional members are those individuals, facilities, and 
institutions who are active in obsidian studies and wish to 
participate in inter-laboratory comparisons and standardization. 
If an institution joins, all members of that institution are listed 
as IAOS members, although they will receive only one mailing 
per institution. Institutional members will receive assistance 
from or be able to collaborate with, other institutional 
members. Institutional members are automatically on the 
Executive Board, and as such have greater influence on the 
goals and activities of the IAOS. 

*Membership fee may be reduced and/or waived in cases 
offinancial hardship or difficulty in paying in foreign currency. 
Please complete the form and return to the Secretary with a 
short explanation regarding lack of payment. 

••Because membership fees are very low, the IAOS asks 
that all payments be made in US dollars in international money 
orders or checks payable on a bank with a US branch. If you do 
not do so, much of your dues are spent in currency exchange. 
If you wish to join us, mail a check or money order to the 
IAOS: 

Pat Dunning, Secretary-Treasurer 
Department of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-0113 - (408) 997-9183 

.. 
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CALL FOR ARTICLES AND 
INFORMATION 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the newsletter are always 
welcome. We accept electronic media on IBM-compatible 3.5" 
or 5.25" diskettes in a variety of word-processing formats, but 
WordPerfect (up to 8.0) or Word for Windows 95 is preferred. 
A hard copy of the text and any figures should accompany 
diskettes. (Contributions may also be e-mailed, by prior 
arrangement; see below.) 

Deadline for the Winter B111/eti11 is 30 December 1998. 

Send submissions to -
Suzanne Stewart 
IAOS Bulletin Editor 
Anthropological Studies Center, Bldg. 29 
Sonoma State University 
Rohnert Park, CA 94928 

To send short contributions, discuss article ideas, or make 
suggestions, please get in touch by e-mail: 

sstewart@sonic.net 

It's fun! It's free! 

IAOS WEB SITE 

http://www.peak.org/obsidian/ obsidian.html 

Don't forget to look here first with any of your questions about 

IAOS or about obsidian research around the world. Maps, 

photographs, pages of source listings, dozens of links, and the 

electronic IAOS Interdisciplinary Obsidian Bibliography. 

Webmaster Craig Skinner has been working night and day to 

add new information and interest to the site. Look for an update 

in the next issue of the Bulletin. 
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NEWS AND INFORMATION 

From the President 's Desk 

by David A. Fredrickson 
Sonoma State University (Professor Emeritw,) 

As I briefly discussed in the Fall 1998 issue of the 
IAOS Bulletin, the IAOS is truly an international 
organization. Our membership is spread throughout 
the world, representing 10 countries (including the 
U.S.A.). Within the U.S.A., 23 states are represented 
(see below). I'm somewhat surprised that we have no 
members from Hawaii. Given the wide distribution 
of our membership, it certainly makes sense for the 
IAOS annual meeting to be held concurrently with 
the Society for American Archaeology. But we all 
know that it isn't possible for all members to attend, 
and that members often participate in regional 
meetings. In this issue, we present the program on 
the effects of fire on obsidian, organized by past 
president Tom Origer, which will be held at the 
upcom ing meeting of the Society for California 
Archaeology in Sacramento in April. We also note 

Winter 1999 

the archaeometry workshops held at SUNY Buffalo, 
which will probably have taken place by the time you 
read this. 

I am leading up to what I believe is an important 
issue. The editors of the bulletin depend upon the 
membership to provide information regarding 
upcoming meetings, publications, and work in 
progress. Communication is important and I would 
like to suggest that the role of the IAOS Bulletin is to 
keep the membership informed about obsidian
related activities. If you participate in or know about 
a regional meeting or are involved in an obsidian
related activity, please let the bulletin editors know. 
They will be pleased to pass information that relates 
to obsidian issues on to the membership, whether it 
be about sessions, papers, works in progress, or other 
kinds of information. Is it too broad a statement to 
say that anything that pertains to obsidian studies is 
of relevance to the IAOS membership? I think not. 

This issue of the bulletin concludes with an 
important contribution by past-president Michael 
Glascock. In a Special Report, Mike presents an 
inter-laboratory comparison ofresults in determining 
obsidian element compositions. We welcome 
comments and questions from our readership. 

In conclusion, I invite any member who has an 
item that they would like to see on the agenda for the 
next annual meeting of the IAOS in Chicago to 
please let me know. My e-mail address 1s 
vmda@aol.com-I would like to hear from you. 

(For a reminder to our readers who might be curious. the 
followi11g coumries are home to our membership · 
Arge11ti11a, Australia. Canada, Fra11ce. Greec,•. lsrne/. 
Mexico. New Zealand, Russia, a11d the United Swtes. The 
Post Office state abbreviations for the maili11g addresses 
of /AOS members i11 the United States are AK. AZ. CA. 
CO, FL, IA. IL, LA, Ml. MN. MO, MT. NJ. NA,/, NV. N>'. 
OH, OR, TN, TX, UT. WA, WI.) 



Meeting Notes 

Among the Society for American Archaeology 
Chicago meeting symposia of interest to IAOS 
members: 

• Friday, March 26 - General Sessions: Lithic 
Quanies and Procurement (morning session); and 
Lithic Studies (afternoon) 
• Saturday, March 27 -Symposia: Morphology, Myth, 
and Meaning: New Directions in Lithic Debitage 
Analysis (morning); and .Postclassic Systems of 
Production, Distribution, and Consumption in Central 
and Western Mexico: Contributions from Materials 
Composition Analysis (afternoon) . 

Society for California Archaeology Annual 
Meeting, Sacramento, papers of interest to IAOS 
members: 

Symposium 2: The Effects of Fire/Heat on Obsidian. 
• Friday afternoon, April 23 (Part 1 ); 
• Saturday morning, April 24 (Part 2) 
[see more information elsewhere in this issue] 

Saturday, April 24 - General Session 5: 
• 8:20 - A Review of Obsidian Studies in the 
Southern San Joaquin Valley, California, Mark Q. 
Sutton and Matthew R. Des Lauriers. 
• 11 :20 - High Sierra Surveys in Kings Canyon 
National Park- 1997 and 1998, Thomas L. Burge and 
William Mc.Matthews [Note: see their article, "An 
Annual Trip to California/Nevada Obsidian Quarries," 
in IAOS Bulletin No. 22]. 

Saturday, April 24 - Roundtable 2: Obsidian 
Hydration Chronology in the Inyo-Mono Region. [see 
more information elsewhere in this issue] 

The above is from a very preliminary schedule: 
be sure to check for updates! ! 
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Inter-laboratory Comparison Report 

In this issue of the IAOS Bulletin we present Michael 
Glascock' s report on the inter-laboratory comparison 
of obsidian element compositions that he initially 
proposed in 1996. His report presents the results 
from eight laboratories in the United States, France. 
Brazil, Australia, and Italy. 

The report should be of interest to all lab 
researchers. We hope it will stimulate readers to 
send in questions and comments for publication in 
the Bulletin, and that it will ultimately lead to 
additional comparative studies. 



ABSTRACTS AND ANNOTATIONS OF REPORTS AND PUBLICATIONS 
compiled by Janine Loyd 

P.O. Box 7602 
Cotati, CA 94931 

(707) 664-0809 - (707) 588-9425 (fax) - loyd@sonoma.edu 

The volume of so-called "gray literature" in archaeology is staggering, making it difficult for researchers who are 
not "plugged-in" to contract or research archaeology of a certain region or to hear of and gain access to reports. 
In addition, the proliferation and number of journals, along with the interdisciplinary nature of obsidian and glass 
studies, make it difficult to keep abreast of all relevant current literature. The IAOS Bulletin will alert readers to 
some of this information by reproducing abstracts and summarizing literature that may be of particular interest 
to IAOS members. 

Connolly, Thomas J. (Museum of Anthropology, 
University of Oregon) 

The Effect of Volcanism on Pre- and Post-Mazama 
Lithic Procurement Strategies in Newberry Crater. 
Paper presented at the 26"' Great Basin 
Anthropological Conference, Bend Oregon. 

Pre- and post-Mazama land use and lithic procurement 
strategies differ significantly in Newberry Crater, a volcanic 
caldera that now cradles Paulina and East Lakes. Prior to the 
Mazama eruption, evidence suggests that the Paulina Lake 
shore was the focus of hunting and gathering base camps. 
Between about 7500 and 7000 years ago, the caldera was 
blanketed by tephra from nearby Mt. Mazama as well as 
from eruptions ofNewberry Volcano itself. These eruptions 
negatively altered the biotic characterofthe local landscape, 
but left multiple flows of toolstone-quality obsidian glass. 
This paper explores how these landscape changes are 
reflected in local land use and lithic procurement strategies. 

Hartwell, William T. (Desert Research Institute) 
Shoshone Peak Obsidian: A Newly Discovered 
Source for Nodules found Along Fortymile, Yucca, 
and Topopah Washes on the Nevada Test Site. 
Paper presented at the 26"' Great Basin 
Anthropological Conference, Bend Oregon. 

Archaeological studies at Yucca Mountain on the Nevada 
Test Site have been ongoing for the past two decades, and 
are associated with efforts to characterize the mountain's 
suitability for placement of a long-term repository for spent 
nuclear fuel. Until recently, obsidian, a preferred material 
for production of projectile points in the region, was known 
to occur only as secondarily deposited nodules within and 
along the terraces of Fortymile, Yucca, and Topopah 
Washes. In January of this year, a primary obsidian source 
was discovered on the north-facing slope of Shoshone 
Mountain. XRF analysis confirms it as the source for these 
secondary deposits. The relation of nodule size to position 
and distance from the primary source is examined 

Johnson, Lynn (California State University, Sacramento) 
and David L. Wagner (CA Department of Conservation) 

Obsidian Quarry Sites in the Saline Range, Inyo 
County, California. Poster presented at the 261!, 
Great Basin Anthropological Conference, Bend 
Oregon. 

Preliminary investigations of the Saline Range. Inyo 
County, California, have identified three previously 
unreported prehistoric obsidian quarry sites which occur in 
a discontinuous vesicular vitrophyre at the base of a 
sequence of silicic tuffs. The vitrophyre contains obsidian 
nodules ranging from less than I cm to over 20 cm in size. 
Nodules are also abundant in the alluvial fans issuing from 
the Saline Range. Macroscopic examination of obsidian 
from primary and secondary contexts suggests a high 
degree of variability. This presentation discusses various 
aspects of the macroscopic examination, as well as 
geochemical analyses. 

Lyons, William H. (Washington State University) and 
Scott P. Thomas (Bureau of Land Management - Bums 
District) 

Ancient Band Territory: Obsidian Source Data 
Suggest a Dominant Mobility Pattern for at least 
3,000 years, Hamey Basin, Southeastern Oregon. 
Paper presented at the 26"' Great Basin 
Anthropological Conference. Bend Oregon. 

We review obsidian X-ray fluorescence data from se,·en 
dated Harney Basin sites, along with new data from Lost 
Dune (35RA792) and McCoy Creek (35I-IAl263). 
Obsidian artifacts from the nine sites match two sources to 
the north, three to the east, two to the south, and ten to the 
west. Sources for all but two arti facts are from within the 
ethnographic Bums Paiute annual round. Excluding nearby 
sources, proportions of obsidian from north, east. south 
and west source groups are comparable among variously 
dated sites, suggesting a long-tem1 dominant mobiliry 
pattern within Hamey Basin. 
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Nakazawa, Yuichi 
Thermal Alteration of Obsidian. Hokkaido Paleolithic 
Studies, 1998 Volume 3. (Note: this journal is 
published in Japanese, the following summary was 
included in English) 

This paper proposes criteria for identification of thermal 
alteration of obsidian artifacts using non-destructive 
methods. Using an optical light microscope, at magnif
ications of 15x to 60x, researchers can detect thermal 
alteration as cohesive tiny cracks on the surface of thermally 
altered obsidian. Below its surface, tiny bubbles are also 
observed. Laboratory experiments reveal that formation of 
these tiny cracks is constrained by three factors: I) 
application of heated wood ash, 2) heat, and 3) extended 
duration of heating. Only when bot wood ash is applied 
does the obsidian lose its inherent vitreousness. This 
change appeared at a minimum temperature of 550° C 
(982 ° F). Extended duration of heating is necessary to 
reduce vitreousness correlated with the above two factors. 

Macroscopic observation of Upper Paleolithic thermally 
altered obsidian artifacts represents a variety of 
morphological characteristics in which cracks are also 
apparently detectable under the microscope. Three 
distinctive morphological characteristics, which are 
microfracturing, breaks and explosion, are identifiable by 
their prominent characteristics compared with normal 
obsidian artifacts. These morphological characteristics can 
be traits used to detect thermal alteration of obsidian 
artifacts. 

Thermal alteration gives us variable clues to reconstruct 
human behavior in relation to use of fire across the site. As 
the prime procedure for anthropogenic reconstruction, 
explicit experiments are required to ascertain conditions that 
produce the above distinctive morphological characteristics 
of thermally altered obsidian, taking into consideration 
physical chemistry. Second, it is necessary to examine 
specimens for natural modifications, which will make some 
sorts of characteristics resemble the above morphological 
characteristics. After completion of those two procedures, 
identification of intentional human behavior, in connection 
with manufacture, use, maintenance and discard processes 
of obsidian artifacts, must be our final aim to pursue. 

Ramos, Brian A. (University of California, Davis) 
New Temporal Data from the Truman/Queen 
Obsidian Quarry, Mono County California and 
Mineral County Nevada. Paper presented at the 261

h 

Great Basin Anthropological Conference, Bend 
Oregon. 
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Previous archaeological studies at three western Great Basin 
obsidian quarries have identified similar patterns of source 
use and technological change throughout the Holocene. 
There are two main points of view regarding quarry use in 
the area. One contends that the patterns of use are the 
consequences of toolstone acquisition conducted through 
intergroup trans-Sierran exchange, and thus reflect socio
political and population change in central and southern 
California. The other view holds that mobility is the main 
determinant of technological organization and thus quarry 
use. New obsidian hydration data from the Truman/Queen 
source are presented and discussed relative to these models 
of quarry use. 

Raymond, Anan (U.S. Fish and Wildlife Service) 
Blades on the Beach. Poster presented at the 261h 
Great Basin Anthropological Conference, Bend 
Oregon. 

Although the late prehistoric Wada'tika Northern Paiute 
ranged over a vast area of southeastern Oregon, they 
maintained large, seasonal, residential settlements at a few 
key points on the landscape. Archaeological investigation 
has documented one of these key residential settlements at 
Hamey Lake on Malheur National Wildlife Refuge. It then 
examines the methods by which the people organized the 
acquisition, manufacture, and use of stone tools. They 
imported and stockpiled obsidian from many far-flung 
sources. This allowed for the expedient manufacture of 
blade flake-tools, and discard of conical cores. 

Richman, Jennifer R., and Mark E. Basgall (California 
Sate University, Sacramento) 

Spatial and Temporal Variability in Obsidian Use 
within the Western Great Basin: Results from the 
Analysis of 600 Artifacts from 94 Sites in Inyo and 
Mono Counties, California. Paper presented at the 
261h Great Basin Anthropological Conference, Bend 
Oregon. 

The Caltrans Transportation Enhancement Activities 
Project, traversing much of the eastern Sierra region, 
provided a unique opportunity to study variation in 
prehistoric adaptive patterns across a range of 
environmental and ethnogeographic zones. These patterns 
are reflected, in part, in the acquisition and movement of 
obsidian resources within the region. Obsidian artifact 
samples were analyzed from a sample of the sites which 
contained an obsidian component, amounting to 
approximately 600 artifacts from 94 sites. The sites are 
located from as far north as Topaz Lake in northern Mono 
County to as far south as Death Valley. This paper 
explores the results of these analyses. 



Rotell , Donald A. (Malheur National Forest). Don Hann 
(Malheur National Forest), and Craig E. Skinner (Northwest 
Research Obsidian Studies Lab) 

A Preliminary Report from the Malheur National 
forest Obsidian Characterization Project: Insights on 
Prehistoric Use of Strawberry Mountain Obsidian. 
Paper presented at the 261h Great Basin 
Anthropological Conference. Bend Oregon. 

The Malheur National Forest occupies an upland 
en\"ironment peripheral to the northern Great Basin in 
eastern Oregon. It holds widespread outcrops of obsidian 
derived from Miocene eruptions near Strawberry Mountain. 
Deposits are unevenly distributed over 100 square miles and 
often contain superior quality tool stone. Identification and 
geochemical characterization of the obsidian sources began 
in 1989. To date, eight unique varieties of glass have been 
distinguished and further geochemical and field 
investigations are underway. Trace element and hydration 
analysis of archaeological obsidian from the Forest and 
surrounding regions indicates that the Strawberry Mountain 
sources were intensively exploited throughout much of 
prehistory. 

Walsh, Michael R. (CLA) and C. William Clewlow, Jr. 
(Ancient Enterprises, Inc.) 

An Early Obsidian Biface Cache from Central 
Oregon. Paper presented at the 26th Great Basin 
Anthropological Conference, Bend Oregon. 

A cache of obsidian bifaces was recovered from a disturbed 
context near Fort Rock, in central Oregon. There is firm 
suggestion, however, that the cache is pre-Mazama in age, 
based on reconstructed stratigraphy and the nature of 
artifact patination. The latter issue will be addressed by 
obsidian hydration studies. The study collection contains 
219 points, of which 122 are complete. Nearly all are 
lanceolate form, but the pieces display considerable 
variation in thickness, longitudinal curvature, degree of 
patination, tip and basal treatment, and craftsmanship. At 
least two obsidian sources are represented. The collection is 
analyzed for chronological and typological attributes, and 
speculations are offered on potential social implications of 
caching behavior. 

Recent Publications on Obsidian Provenience 
Studies (Chile, Colombia, Ecuador, Anatolia) 

submitted by Gerard R. Poupeau 
Universite Joseph Fourier, lnstitut Dolomieu 
Grenoble, France (poupeau@ujf-grenoble. fr) 

Poupeau G., and Scorzelli R. (1997) 
Fission track dating in archaeomaterials 
provenience studies : the obsidian artefacts case (in 
Portuguese), in Proc. Intern. Symposium "Analises 
Fisicas e Quimicas no Estudo de Material 
Arqueologico, Ed. M. B. B. Florenzano, Revista do 
Museu de Arqueologia e Et110/ogia. Supleme1110 2. 
Universidade de Sao Paulo (Bresil), 191-215. 

Petrick S., Scorzelli R. 8., Rossi A., Poupeau G. et 
Seelenfreund A. ( 1997) 

Mossbauer spectroscopy: one clue for the 
deciphering of obsidian archaeological artefacts 
provenience'?, J. Hyperfine !nteractio11 (C), 2, I 0-
13. 

Balestrieri M. L.., Bigazzi G., Bouska V., Labrin E .. 
Hadler Neto J. C., Kitada N., Osorio Araia A. M., 
Poupeau G., Wadatsumi K. and Zunega A. ( 1997) 

Potential glass age standards for fission-track 
dating : an overview, in: Advances in Fission Track 
Dating, Eds. P. Van den Haute et F. de Corte. 
Kluwer Academic Publishers, Dordrecht, 287-304. 

Dorighel 0., Poupeau G., Labrin E. and Bellot-Gurlet L. 
( 1997) 

Fission track dating of obsidians and archaeological 
artefacts provenience studies in Colombia and 
Ecuador, in : Advances in Fission Track Dating, 
Eds. P. Van den Haute et F. de Corte, Kluwer 
Academic Publishers, Dordrecht, 313-324. 

Poupeau G., Dorighel 0. and Bellot-Gurlet L. ( 1997) 
La datation par traces de fission des verres naturels 
et artificiels. Applications en archeologie, in : 
Essays on Interdisciplinary Topics in Natural 
Sciences, Eds. R. B. Scorzelli, I. Souza Azevedo et 
E. Baggio Saitovitch, Editions Nouvelles 
Frontieres, Paris, 85-110. 

Bustamante A. D., Petrick S., Scorzelli R. B., Rossi A. 
M., Poupeau G. and Seelenfreund A. (1998) 

Mossbauer and ESR studies of obsidian 
provenience in the northern Andes, J. Hyperfine 
Interactions (C), 3, 360-363. 
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Yegingil Y., Bigazzi G., Poupeau G. and Bellot-Gurlet L. 
(1998) 

Provenance studies of obsidian artefacts in Anatolia: 
the contribution of the fi ssion track analyses, in: Light 
on Top of the Black Hill, Studies presented to Halet 
Cambel, eds. G. Arsebiik, M. J. Mellink et W. 
Schinner, Ege Yayinlari, Publications, Istambul, 823-
844. 

Poupeau G., Bigazzi G., Bellot-Gurlet L. and Dorighel 0. 
( 1998) 

Fission-track dating of obsidians and archaeology, in: 
"l 'obsidienne au Proche et Mayen Orient : du volcan 
a /'outi/", Eds. M.-C. Cauvin, A. Gourgaud, B. 
Gratuze, N. Arnaud, G. Poupeau, J.-L. Poidevin et C. 
Chataigner, Bar International Series 738, 
Archaeopress, Oxford, 53-67. 

Bigazzi G., Poupeau G., Bellot-Gurlet L. and Yezingili Z. 
(1998) 

Provenance studies of obsidian artefacts in Anatolia 
using the fission-track dating method : an overview, 
in: "l 'obsidienne au Proche et Moyen Orient : du 
vo/can a /'outi/", Eds. M.-C. Cauvin, A. Gourgaud, B. 
Gratuze, N. Arnaud, G. Poupeau, J.-L. Poidevin et C. 
Chataigner, Bar International Series, Archaeopress, 
Oxford, 69-89. 

Gnecco C., Patino D., Dorighel 0., Bellot-Gurlet L., 
Poupeau G. and Glascock M. ( 1998) 

La articulacion prehispanica costa-Andes en el 
suroccidente de Colombia vista a traves de las redes 
de circulacion de obsidiana, in "lntercambio y 
Comercio entre Costa, Andes y Selva : Arqueologia y 
Etnohistoria de Suramerica", eds. F. Cardenas et T. 
Bray, Universidade de los Andes, Bogota, sous 
presse. 

Bellot-Gurlet L., Dorighel 0., Poupeau G., Keller F. and 
Scorzelli R. B. ( 1998) 

First characterization of obsidian from Colombian and 
Ecuadorian sources using ICP-AES and ICP-MS, 
Proc. Jfh Intern. Symposium on Archaeomet,y, 
Budapest, Hongrie, 27 avril-1 er mai, BAR 
International Series, sous presse. 

Bellot-Gurlet L., Calligaro Th., Dorighel 0., Oran J.-C., 
Poupeau G. and Salomon J. ( 1998) 

PIXE analysis and fission track dating of obsidian 
from South American prehispanic cultures : an insight 
over the circulation of a lithic industry raw material, 
Nuclear Instruments and Methods 8, accepted. 

Bellot-Gurlet L., Poupeau G., Dorighel 0., Calligaro Th., 
Oran J.-C. and Salomon J. (1998) 
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A fission track dating/PIXE approach to sourcing 
studies of obsidian artefacts in Colombia and 
Ecuador, J. Arclzaeol. Sci., accepted. 

Announcement 

Publication of: l 'obsidienne au Proche et Moy en 
Orient. Du vo/can a /'Ouril 

(Obsidian in the Near and Middle East: From volcanoes 
to lithic tools) by Marie-Claire Cauvin et al. (eds.), BAR 
International Series 738, Archaeopress, Oxford, 388 
pages.,21 x29.7cm, 1998. 

This volume is a collection of 16 essays, of which 3 are 
written in English (on fission track dating and the 
chemical characterization of Caucasian obsidians) and 
the remaining in French. Since the early works of C. 
Renfrew, J. R. Cann, and J. E. Dixon some 35 years ago, 
obsidian archaeometric studies in the Near and Middle 
East have remained an active area of study. It is the goal 
of this book to present the current status of obsidian 
research in the region. 

After a foreword by Prof. Lord Renfrew and a 
general introduction by Marie-Claire Cauvin, the book 
is organized into two parts. Part I is devoted to the 
Geology, Geochemistry, and Chronometry of geological 
obsidians from Anatolia and Caucasia. Eight chapters 
concern respectively the geology of obs idians (A. 
Gourgaud), their methods of chemical characterization 
(B. Gratuze) and dating (N. Arnaudet G. Poupeau), with 
chapters on fission track (G. Poupeau et al.) and K-Ar 

and "°Ar/39Ar (N . Arnaud) dating. Two chapters 
summarize the geochemical data presently available on 
Turkish, Transcaucasian (J.-L. Poidevin) and Caucasian 
(J. Blackman) obsidians. Two other chapters give an 
overview of obsidian ages from these region as obtained 
by the fission track (Bigazzi et al.) and K-Ar or 
40 Ar/39 Ar (J.-L. Poidevin) methods. 

Part 2 is entitled Archaeology, again with eight 
chapters. Four are about recent discoveries in the 
Palaeolithic of Oriental Anatolia (I. Yalcinkaya), 
Neolithic sites of the Near and Middle East (M.-C. 
Cauvin), eastern Mediterranean post-Neolithic sites (E. 
Coqueugniot), and Kalatepe nucleus and knapping 
workshops in Cappadocia (N. Bakan-Atli and G. der 
Aprahamian). The question of the distribution of 
obsidian artifacts in Near and Middle Eastern 
archaeological sites and their sources is addressed in 
two chapters (respectively by M.-C. Cauvin and C. 
Chataigner and C. Chataigner). Finally, the history of 
the word 'obsidian' is discussed (J.-C. Decourt), as is the 
symbolic meaning of this glassy rock (J. Cauvin). 



Temperature Uncertainty in the Application of 
Obsidian Hydration Dating: Computer 
Modeling Studies at Sonoma State University 

Ted Jones 
Anthropological Studies Center 
Sonoma State University 

It is clear that temperature is a fundamental factor 
in the process of obsidian hydration. However, due 
to the many uncertainties regarding the temperature 
history of obsidian specimens from archaeological 
deposits, the reliability of obsidian hydration as a 
dating technique is often called into question. In 
practice, it is generally assumed that hydration rim 
growth follows a curve defined by the diffusion 
equation x=kts. This is usually represented as a 
smooth curve; the actual growth of an artifact 
hydration rim, however, should form an irregular 
line due to the dynamic effect of environmental 
temperature changes on the hydration rate (see 
figure). 

To understand better the sensitivity of our 
calculations to these unknown environmental 
temperature variations, a computer model is 
currently being developed at Sonoma State 
University. By observing the growth of many 
modeled hydration rims under varying temperature 
scenarios, we hope to augment our age estimates 
with a confidence range based on the temperature 
uncertainty of an artifact's provenience. 

.... ...... 

The top line represents an artifact with an extreme early history but 
settling down to 16. IC by year 1000. The bottom line is an artifact 
hydrating at a constant temperature of 16.1 C. 

Developing the model implies that we accept 
that obsidian hydration is understood well enough 
to define it mathematically. Studies such as 
Origer's 1987 calibration of Napa Valley and 
Annadel obsidians provide fixed constants based on 
estimated effective hydration temperatures (EHT). 
The above diffusion equation is easy enough to 
model given such archaeologically derived source 
constants, but for the model to reveal the intended 
sensitivity analysis, the dynamic effect of 
temperature change needs to be defined more 
precisely than an estimated percentage adjustment 
per degree. A promising attempt at this was 
Michels' 1983 regression analysis of induced 
hydration results. While this provided a slope and 
intercept ideally suited for our model, the extension 
of the regression to expected ambient temperatures 
has not been consistent with radiocarbon-verified 
archaeological associations. This, coupled with 
inconsistencies in inter-source rim comparison 
ratios found at high temperatures and those at 
ambient temperatures, suggests that further work is 
required in this area. 

The initial computer iteration of the model has 
a rim growth rate driven by the diffusion equation. 
This rate is informed by a temperature array, which 
contains fluctuating EHT by year, and slope and 
intercept constants which represent the effect of 
temperature on the hydration rate of the source 
being modeled. A number of likely and extreme 
temperature scenarios can be run and compared to 
conventionally calculated dates. In addition to 
estimates of climatic changes, depositional 
variations must also be considered. For example, 
an artifact may be exposed to direct sunlight for 
years before being buried, and may spend 
additional years at shallow depths that are more 
temperature variable than deeper ones. 

Because this is currently a single-rate model, 
the effects of all naturally occurring processes are 
combined in the growth rate (i.e., growth rate is 
actually growth minus dissolution). Additional 
iterations of the model must disaggregate the 
process into multiple rates. The next rate to be 
modeled is dissolution of the hydration rim. 
Induced hydration experiments used to calibrate 
temperature effect must be buffered with silica gel 
to inhibit dissolution. To translate the high
temperature-derived constants to archaeological 
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conditions, therefore, requires isolating rim growth 
from rim dissolution. A great deal more must be 
learned about this process, such as the possible 
effects of highly alkaline soils. Jack Meyer and 
Tom Origer of the Anthropological Studies Center 
here at SSU are currently conducting experiments 
to understand these processes. 

The computer model can serve as a workbench 
upon which to analyze the incremental 
improvements in our understanding of obsidian 
hydration mechanics. In its current state, the model 
can help us study the compound effect of 
temperature on obsidian weathering; eventually it 
may clarify the effects of the other attributes on the 
long list of potential factors involved in the 
hydration process. 

An Update on Obsidian Sources in the Saline 
Range, Inyo County California 

Lynn Johnson, Archaeological Research Center, 
California State University Sacramento 

Craig E. Skinner, Northwest Research Obsidian 
Studies Laboratory, Corvallis, Oregon 

David L. Wagner, California Division of Mines 
and Geology, Sacramento 

The Saline Range, a remote volcanic tableland 
located within Death Valley National Park in the 
southwestern Great Basin, has recently been 
reported as a source for archaeological obsidian 
(Johnson and Wagner 1998). Obsidian-bearing 
rhyolitic flows and tuffs in the Saline Range were 
emplaced over preexisting topography and later 
disrupted by Basin and Range faulting, creating 
complex outcrop patterns. Furthermore, obsidian 
nodules have been transported and redeposited 
more than 20 kilometers from primary outcrops. In 
some instances these secondary deposits contain 
nodules derived from different stratigraphic units. 
The geologic complexity of the Saline Range 
volcanic field presents substantial interpretive 
problems, as discussed by Hughes and Smith 
(1993), Hughes (1998a), and Shackley (1994, 
1998a, 1998b ). 
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Our research in the Saline Range began in 
1989. Initial efforts focused on locating and 
mapping both primary outcrops and secondary 
deposits in the eastern and western potions of the 
range, as well as documenting evidence of 
prehistoric exploitation. In addition, a systematic 
sampling program was conducted. 

In 1998, Jelmer Eerkens and Michael Glascock 
analyzed a small sample of obsidian nodules 
collected from both primary and secondary contexts 
in the Saline Range at the University of Missouri 
Research Reactor Facility (MURR). Data from 
neutron activation analysis suggested three 
geochemically distinct obsidian types occur in the 
Saline Range. A much larger sample was recently 
analyzed at Northwest Research Obsidian Studies 
Lab in Corvallis, Oregon. X-ray fluorescence 
(XRF) data confirm the Saline Range obsidians can 
indeed be separated geochemically into three 
source groups, provisionally named Saline Valley 
1, Saline Valley 2, and Saline Valley 3 (see 
figures). 

Although Saline Valley has previously been 
reported as a source for archaeological obsidian 
(Norwood, Bull, and Quinn 1980; Delacorte, Hall, 
and Basgall 1995; Burton 1996a, 1996b; Burton 
and Farrell 1996; Reynolds 1996), neither the 
geologic provenance of the obsidian nodules used 
to characterize the "Saline Valley" glass type nor 
the sample provenience was certain; nodules were 
likely collected in Saline Valley from alluvial fans 
emanating from the eastern side of the Saline 
Range. The samples analyzed at Northwest 
Research Obsidian Studies Lab were collected 
from primary outcrops in the Saline Range. The 
trace element chemistry of the Saline Range 
samples was compared with data from XRF 
analysis of artifacts recovered from archaeological 
sites located in Owens Valley (Hughes 1996b, 
1997, 1998b; Delacorte 1999; Gilreath and Nelson 
1999) and on Hunter Mountain (Hughes 1996a). A 
strong correlation between Saline Valley 3 and the 
"Saline Valley" glass type and Saline Valley 1 and 
an unknown glass type dubbed "Queen Imposter" 
was noted. Although it has yet to be determined, 
Saline Valley 2 probably correlates with one of the 
other "unknowns" found at archaeological sites in 
the region. 
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This study underscores the need to conduct a 
systematic sampling strategy in order to document 
possible intrasource geochemical variability within 
a particular "source" area. Continued research on 
the geochemical variability of obsidians occurring 
in the Saline Range, as well as on spatial and 
temporal patterns of exploitation, will aid our 
understanding of obsidian procurement and use in 
the southwestern Great Basin. 
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International Association of Obsidian Studies 

Home Page 

http://www.peak.org/obsidian/obsidian.htrnl 

Contains the following (and more!): 

Obsidian Laboratory Directory 
Latest Issue of IAOS Bulletin 

IAOS Interdisciplinary Obsidian Bibliography 
Abstracts and Full-text Articles 

Obsidian Internet Resources 
World Obsidian Source Catalog 
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- Election 1999 -

Ballots and candidate statements for IAOS President
elect and Secretary-Treasurer for 1999-2000 are being 
mailed with this issue of the Bulletin. 

Return your completed ballot to arrive in San Jose no 
later than March 24, 1999. Members outside of the USA 
can e-mail their ballots to padng@AOL.com. 



Obsidian Sessions 

Society for California Archaeology 
33rd Annual Meeting 

Sacramento 
April 23-25, 1999 

Obsidian research is always high on the list of topics at 
the annual meetings of the SCA; this year is especially 
noteworthy, with a two-session symposium and a 
roundtable. Below are contributors, paper titles, and a 
preliminary schedule. (There may well be changes over 
the next two months; be sure to consult updated 
schedules when available.) 

Symposium 2 . The Effects of Fire/Heat on Obsidian. 
Tom Origer and Dave Fredrickson, Organizers and 
Chairs. 

Part I - Friday afternoon, April 23: 
• I :20 - Introduction. Tom Origer 
• I :30 - A Synthesis of Previous Studies that Explored the 
Effects of Fire on Obsidian: Where We've Been and 
Where We're Going. Sue Ann Schroder 
• 1.50 - Re-Hydrated Obsidian Projectile Points on the 
Warner Mountains, California. Dee Green 
• 2:10- The Dome Fire Study: Extreme Forest Fire 
Effects on Jemez Obsidian. Anastasia Steffen 
• 2:30 - The Trench Canyon Prescribed Burn: An 
Analysis of Fire Effects on Archaeological Resources 
within the Sagebrush Steppe Community. F. Kirk 
Halford and Anne S. Halford 
- Break 
• 3:10 - Fire and Glass: Experimental Approaches to 
Understanding the Effects of Prescribed Burning on 
Obsidian Hydration Bands. Madeline Soloman. 
• 3:30 - Effects ofFire on Obsidian Hydration Rind 
Thickness. Arlene Benson 
• 4:10 - Manual Fuel Load Reduction as a Means of 
Reducing the Effects of Fire on Obsidian Hydration: An 
Example from Lassen Volcanic National Park. Nelson 
Siefkin 
• 4:30 - Fire Regimes and Fire History: Implications for 
Obsidian Hydration Dating. Carl N. Skinner and C. 
Phillip Weatherspoon 

Part 2 - Saturday morning, April 24 
• 8:30 - Introduction. David A. Fredrickson 
• 8:40 - An Overview of Obsidian Studies within NPS 
Park Projects. Roger Kelly 
• 9:00 - Thermal and Environmental Effects on Obsidian 
Geochemistry: Ex[ erimental and Archaeological 
Evidence. M. Steven Shackley and Carolyn Dillian 
• 9:20 - Effects of Prescribed Burning on Obsidian and 
Implications for Reconstructing Past Landscape 
Conditions. Krista Deal and Denise McLemore 

• 9:40 - Break 
• 10:00 - Rehydration of Burned Obsidian. Janine Loyd 
• I 0:20 - Protecting Archaeological Sites with Prescribed 
Fire. Jim Smith 
• 11 :00 - Discussion 

Saturday, April 24: 
Roundtable 2 - Obsidian Hydration Chronology in the 
Inyo-Mono Region. Kirk Halford and Don Laylander, 
Organizers and Chairs. 

Panelists: Mark E. Basgall, Mark Giambasiani, 
Amy Gilreath, M.C. Hall, Richard E. Hughes, Robert J. 
Jackson, Tom Origer, Linda Reynolds 

Back Issues 

Back issues of the IA OS Bulletin are available 
for $1.50 per issue. Bulletins 1, 2, 4, and 5 are 
only available as xeroxed copies. If interested, 
send a list of the issues you want, along with a 
check for the requisite amount, to IAOS, 
Department of Anthropology, San Jose State 
University, San Jose, CA 95192-0113. 

Publication Available 

We have three copies of 

Obsidian Dates JV. A Compendium of 
the Obsidian Hydrati o n 
Determinations Made at the UCLA 
Obsidian Hydration Laboratory, 
Clement W. Meighan and Janet L. 
Scalise, editors. Monograph XXIX, 
Institute of Archaeology, University 
of California, Los Angeles, 1988. 

available to IAOS members for only $IO each, plus 
postage - $3.00 (inside U.S.) or $5 .00 (outside U.S.). 
If you are interested, please send a check payable to the 
IAOS, Department of Anthropology, San Jose State 
University, San Jose, CA 95192. 
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1999 Northwest Research Obsidian Studies 
Lab Grant 

A111101111cement reproduced from Northwest 
Obsidian Lab 's web site 

If you are a university graduate student (Master's or 
Ph.D. level in any state or country) and your thesis 
or dissertation research concerns an Oregon 
archaeological project, you are eligible for our 
newly instituted annual laboratory research grant. 
This grant is good for $1,000 worth of obsidian 
characterization and/or hydration studies carried out 
at the lab (computed at our present price rate). 
Laboratory analytical services include the trace 
element characterization, source identification, and 
hydration analysis of obsidian artifacts and XRF 
analysis of geologic source material. The grantee 
gets to decide how to mix or match the different 
types of analytical work. 

Should more than one applicant be selected, 
the Jab grant will be awarded for each successful 
applicant at a percentage to be determined by 
Northwest Research Obsidian Studies Laboratory. 

The 1999 grant deadline application is June 1, 
1999. To apply, all you have to do is to send the lab 
a brief proposal concerning your obsidian-related 
research. The proposal should run no longer than 
about two pages - if we have questions, we'll ask. 

Here's what we need to know in your application: 

Name 
Address 
Telephone contact number 
E-mail address 
A few details about your academic program 
Thesis/dissertation title or topic 
Specific project research objectives and a brief 

description of the overall scope of your research 
How you plan on applying the lab analytical 

services in your research 
The specific services for which you would like to 

use the grant money (e.g., number of samples and 
types of analysis) 
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That's it! You can submit your application by 
mailing it to us at the lab or by sending it as an 
e-mail attachment file (WordPerfect, Microsoft 
Word, Adobe Acrobat .PDF, RTF, or straight text 
formats are all accepted). We will review all 
applications and will announce the big winner(s) 
on the Northwest Obsidian Lab web page 
[http://www.obsidianlab.com/grant.html] on June 
15, 1999. 

Good luck! 

Northwest Research Obsidian Studies Laboratory - 1414 
NW Polk - Corvallis, OR 97330 
E-mail: cskinner@obsidianlab.com 

CALENDAR OF EVENTS 

Get your events added to the calendar listings by 
dropping an e-mail note to the editor. 

March 24-28. The 64th Annual Meeting of the Society 
for American Archaeology. Sheraton Chicago Hotel 
and Towers, Chicago, Illinois. Act now! Pre-registration 
closes February 22, 1999. Contact the SAA staff by 
phone 202/789-8200, or fax 202/789-0284, or e-mail: 
meetings@saa.org 

March 25 . Annual Meeting of the International 
Association of Obsidian Studies at the SAA Annual 
Meeting in Chicago (see above). Thursday, 5:00 to 
6:00 p.m. (Please check program for location.) 

April 23-25. Society for California Archaeology 
Annual Meeting. Red Lion Inn, Sacramento, California. 
Contact Bill Hildebrandt or Kelly McGuire (530) 756-
3941, or Kathleen Hull (510) 465-4962, fax (510) 465-
1138, or e-mail 
hull@qal.berkeley.edu 



IAOS Special Report 

An Inter-Laboratory Comparison of Element Compositions for T,'lo Obsidian Sources 

Michael D. Glascock 

Research Reactor Center, University of Missouri, Columbia, MO 65211, USA. 
FAX No: 573-882-6360 £-mail: glascockm@missouri. edu 

Dunng the Spring of 1996, it occurred to me that a number of IAOS members might be interested in participating in an inter
laboratory comparison exercise on obsidian element compositions by applying the different analytical techniques available in 
member labs. The only previously known obsidian materials for inter-laboratory comparison are the standard reference material 
SR.\ol-278 Obsidian Rock Powder available from the National Institute of Standards and Technology (NIST) and the Pantelleria 
and Monte Arci obsidian powders from Dr. Francaviglia. Since there is significant potential for contamination by grinding, I 
thought it would be additionally interesting to provide obsidian flakes which are physically more similar to artifacts than the 
above-mentioned powders. 

The initial invitation to participate in this exercise was announced in IAOS Bulletin ( 17:2) published in Fall 1996. A total of 
nine different laboratories requested samples for analysis. Eight of the nine laboratories have responded with data. Some of the 
laboratories also performed more than one type of analysis. The various analytical techniques employed were instrumental 
neutron activation analysis (INAA), accelerator-induced fast neutron activation analysis (FNAA), proton induced x-ray 
emission (PIXE), proton induced gamma-ray emission (PIGME), x-ray fluorescence (XRF), inductively coupled-atomic 
emission spectroscopy (ICP-AES), inductively coupled-mass spectroscopy (ICP-MS), and laser ablation-inductively coupled 
plasma-mass spectroscopy (LA-ICP-MS). 

The obsidian source samples for this inter-comparison came from two famous obsidian sources. The first of these is the Pachuca 
obsidian source (also known as "Sierra de Pachuca", "Sierra de las Navajas", "Huasca") from the state of Hidalgo, Mexico. 
The source is located approximately 50km northeast of the Valley ofTeotihuacan with approximate geographic coordinates 
of98°33' west longitude and 20°06' nvrth latitude. The sample fragments for the inter-laboratory comparison were 
taken from a large obsidian boulder collected by Robert Cobean in 1980. Artifacts from the Pachuca obsidian 
source are mostly a bright green or gold-tinted green color that appears to be unique among central Mexican 
obsidians. 

The second obsidian sample for this comparison came from the Little Glass Buttes source located in Lake County, 
Oregon approximately 80km west of the town of Bums. The sample came from a single obsidian boulder collected 
by Mike Glascock, Jessica Ambroz, and Craig Skinner during the summer of 1996. The geographic coordinates 
for the particular outcrop from which the boulder came are 119°59'2 l" west longitude and 43°31 '23" north latitude. 
The obsidian from Glass Buttes is usually black or mahogany in color with thin samples forming a high-quality, 
transparent glass. 

The purpose of this report is not to judge the quality of work from any particular laboratory, but rather to provide 
a comparative database for self-examination. As a result, I make no evaluation or comments about the accuracy 
or precision of any particular laboratory or any of the analytical methods. 

A few of the contributing laboratories reported concentrations as oxides (e.g., Al20 3, Si02) and others reported 
concentrations of the elements only. In order to facilitate comparison of the different data, oxide values were 
converted to elements by using the following multipliers: Al20 3to Al using 0.5291; CaO to Ca using 0.7148; Fe20 1 

to Fe using 0.6988; K20 to K using 0.8299; MgO to Mg using 0.6031; MnO to Mn using 0 . 7740; Na20 to Na using 
0. 7418; P 20s to P using 0.4359; Si02 to Si using 0.4671 ; and Ti02 to Ti using 0.5992. The results for Sierra de 
Pachuca and Little Glass Buttes are presented in Tables I and II, respectively. Each of the participating laboratories 
submitted a brief report describing their procedures. 
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Table I Inter-comparison of analy11cat ros111ts lor lhe ob:,ld1an source at Sierra de Pac:huca. H,dalgo. Me,uco 

A B C D E F G 0 J 
MURR Orleans Orleans Rio Grenoble Grenoble ANSTO Rome Ashe Analytics . NW Research 
INAA FNAA LA-ICP-MS ICP·AE5nCP-MS ICP-Af5nCP-MS PIXE PIXE/PIG-..E XRF XRF XRF 

Element jn=S) (n=2! (n=3! (n=1! (n=3! (n=7! (n=3) (n=1) (n=1) (n=1) 
Li (ppm) 63 I 0.3 65.6 
B(ppm) 23, 1 
F (ppm) 2850 I 190 
,Mg (ppm) 2100 1 600 286 , 6 344 326 I 1 844 
Na(%) 3.60 , 0.09 4.45 t 0.40 3.78 , 0.17 3.91 3.92 I O 07 3 83 , 0.08 4 53 I 027 3 74 
Al(%) 6 19 , 0 .04 6.51 1 0 22 6 .52 5 52 I 0.21 6.06 , 004 6 57 , 0.35 5.78 
SI(%) 34.3 1 0.3 35.2, 0.1 35.7, 0.05 38.2 t 2.0 35 3 
P (ppm) 196, 1 26 1 1 
Cl(ppm) 1460 , 150 1647, 116 
K(%) J .78 I 0,24 4.23 I 006 3.46, 0.03 3.69 3.11 , 0.07 3 39 I 0.03 3 83 , 0.17 3.47 
Ca (ppm) 1160, 240 2362 I 105 640 750 1 11 769 , 45 894 • 31 786 
Sc(ppm) 3.211 0.04 2.82 
Ti (ppm) 1300 , 60 1190 , 7 1050 1049 t 22 1028 , 29 1118 : 65 1258 1141 , 96 
V(ppm) 4.4 , 0.1 3.67 
Mn (ppm) 1149 1 20 99Q I 140 1048 t 40 837 1231 1 50 1008 , 24 1265 , 85 1161 1095 , 70 • 1124 , 48 
Fe(%) 1.58 , 0.02 1.72 1 0.10 1 66 , 0.01 1.66 162 : 006 1.56 , 0.02 1.81 1 0.12 1.89 1.64 , 0.11 1.72,008 
Co (ppm) 0.054 , 0.0, 1 0 09 0.065 , 0.031 
Zn (ppm) 191 I 12 240 1 2 219, 2 206 221 I 4 292 , 19 224 I 14 22"4, 8 
Ga (ppm) 30.5 29 t 1 
As (ppm) 3.1 I 0.4 
Rb (ppm) 192 I 3 219 , 13 203 , 1 161 185 , 2 211 I 8 224 t 15 194 200 I 8 225, 3 
Sr(ppm) 1.86 t 008 210 2.34 , 0 07 2 7, 0.5 5 2.4 , 0 .9 5 , 9 
Y(ppm} 112 t 7 111 t 18 99.7 117 I 1 109 , 9 146 118 , 9 118 I J 
Zr(ppm} 888 1 40 1020, 5 1058 1 143 796 1005 , 12 1008 , 13 1097 I 92 1055 991 ~ 35 965 , 9 
Nb (ppm) 91 , 1 116: 9 83.8 91.2 IQ 9 97 1 13 91 91.2,38 99 I 2 
Sb (ppm) 0.264 I 0.022 162 I 10 0.23 I 0.02 0.27 
Cs (ppm) 3.92 , 0.06 6.6 : 0.5 3.68 , 0.03 4.07 4.82 t O 04 
Ba (ppm) 30 I 12 21 , 6 9.3 I 0.6 12.6 166 , 3.8 20 : 9 14 1 14 
La (ppm) 38.6 t 0.9 36 , 4 38.8 37.6 , 0.4 61.6 I 6,4 
Ce(ppm) 92.0 , 1.6 93 1 2 91 i 3 90.0 92.7 I 0.6 133 I 13 
Pr(ppm) 10.5, 0.4 11.2 11.0 , 0.1 
Nd (ppm) 33.0 I 2.4 38, 1 39.5 38.0 , 0.2 
Sm (ppm) 9.90 I 0.22 10 1 t 0.7 10.4 9.93 I 0.03 
Eu (ppm) 1.59, 0.03 1.6 , 0 1 1.66 1.54 , 0.01 
Gd (ppm) 11.6 t 0.8 12.1 11.1 t 0.1 
Tb (ppm) 2.25, 0.06 2.3 I 0.1 2.50 2.29 I 0.01 
Oy(ppm) 15.8 1 0.8 16.4 , 0.8 15.9 15.5 1 0.1 
Ho (ppm) 3 7 t 0.3 3.49 3.61 I 0.02 
Er (ppm) 12.0 , 0.8 11.1 11 1 • 0.1 
Tm(ppm) 1.8 1 0.1 1.76 
Yb (ppm) 12.3 , 0.3 13.2 1 0.8 11 .5 12.3 1 0.l 
Lu (ppm) 1.85 t 0.04 2.0 I 0.2 1.91 1.93 I 002 
Hf (ppm) 27.0 , 0.4 29 I 2 25.6 28.0 I O 2 
Ta (ppm) 4.87 , 0.07 6.5 1 0.5 4 .97 5.43 , 0.03 
Pb (ppm) 35, 4 28.0 28.1 , 0 1 28.5 I J 0 37 1 4 
Th (ppm) 17 9 I 0.3 21 t 1 18.9 170 , 0.1 
U(ppm) 6.9 1 2.1 8.5 I 0.6 7.5 1 0 .2 6.15 6.08 , 0.02 



Table 11 lnler-comparison or anal)'lical results ror the obsidian source at Little Glass Buttes. Oregon 

A B C D E F G H I J 
MURR Orleans Orleans Rio Grenoble Gronoble ANSTO Rome Ashe Analytlcs NW Research 
INAA FNAA LA-ICP-MS ICP·AE5nCP-MS ICP-AEsnCP-MS PIXE PIXEIPIGME XRF XRF XRF 

Element (n=S) (n=2> (n=l) (n=1) (n=l) (n=7) (n"'3) (n=1) (n=1 ) (n=1) 
Li (ppm) 33. 1 t 0.4 34.6 
B(ppm) 12.0 • 0.5 
F(ppm) 357 , 8 
Mg (ppm) 3640 t 1690 501 • 15 656 603 t 16 1266 
Na(%) 2.84 • 0.06 3.34 t 0.08 2.97 1 0.07 2.92 2.83 • 0.06 2 .85 , 0.07 3.35 t O 14 2.86 
Al(%) 7.03 t 0.20 7.09 • 0.11 7.74 7.08 , 0.19 6.98 , 0.03 7.45 • 0.34 6.67 
Si(%) 34.9 1 0 .1 35.6 , 0.1 36.0 , 0.05 38.6 , 0.8 35.9 
p (ppm) 244 • 3 45.3 14 , 5 87 
Cl(ppm) 113 • 29 
K (%) 3.52: 0. 16 3 .90 , 0.05 3.43 , 0.05 3.60 3.15 ! 0.06 3.24 • 0.03 3.57 ! 0.02 3.44 
Ca (ppm) 5900, 30 6813 t 69 5432 6219 , 246 5565 ! 97 6230 ! so 5933 
Sc (ppm) 2.81 1 0.05 2.82 
TI(ppm) 690 t 25 595 : 5 600 527 • 34 788 , 38 691 • 16 659 570 , 97 
V (ppm) 1.43 : 0.04 1.21 
Mn (ppm) 327 t 6 297 t 30 269 , 5 303 333 ! 10 291 , 11 357 I 9 387 298 : 13 349 • 47 
Fe(%) 0.62 : 0.01 0 .65 1 0.03 0.684 , 0.028 0.61 0.650 , 0.036 0 .607 t 0.01 1 0. 702 ! 0.023 0.79 0.573 : 0.015 0.66 , 0 08 
Co(ppm) 0.39 , 0.01 0.45 0.436 • 0 .014 
Zn (ppm) 31 : 7 90 : 3 26.5 , 0.5 29.3 27 1 2 36 , 1 24.2 , 2.6 41 • 7 
Ga (ppm) 15.9 15 , 2 
As (ppm) 0.86 • 0.04 
Rb (ppm) 95 , 1 110 , 1 97 , 1 94.6 93.9 , 1.3 105 • 6 109 • 6 97 96 0 : 2.3 101 , 3 
Sr (ppm) 78, 20 52 , 0.5 66.0 66.7, 0.7 73 , 5 81 , 6 71 69.1 , 3.2 13 • 9 
Y(ppm) 23 t 1 18 , 2 23.1 25.8 , 0.3 28 26.2 : 1.5 29 , 3 

~ Zl(ppm) 118 , 7 99, 10 83 , 7 106 106 • 2 105 , 8 107 , 3 105 96.3 t 2 .6 109 , 8 
Nb (ppm) 12, 1 9.1 : 0.1 7.88 7.92 , 0 .10 8 7. 1 , 1.2 8 : 2 
Sb (ppm) 0.20 t 0.01 0.22 , 0.02 0.18 
Cs (ppm) 3.40 , 0.05 6 t 2 3.2 , 0.2 3.66 4 .29 , 0.06 
Ba (ppm) 1270: 20 1550 : 130 1080 , 2 843 1237 : 14 1270 , 13 1338 , 14 
La (ppm) 25.8 : 0.4 21 .0 , 0.5 25.4 25.9 , 0.3 22 .8 , 4.0 
Ce (ppm) 48.4 t 1.0 46 , 2 43 • 1 48.5 49.7 , 0.6 50 • 7 
Pr (ppm) 4.5, 0.4 5.67 5.44 • 0.05 
Nd (ppm) 16.7 • 4.9 15.4 , 0.6 19.6 18.4 , 0.2 
Sm (ppm) 3.66 : 0.05 2.87 , 0.02 4.34 3.52 , 0.03 
Eu (ppm) 0.58 • 0.01 0.56 • 0.07 1.00 0.587 • 0.002 
Gd (ppm) 3.51 , 0.06 4.28 3.47 • 0.05 
Tb (ppm) 0.55 • 0.03 0.42 , 0.01 0.67 0 .572 • 0.003 
Dy (ppm) 3.6 , 0.3 3.0 • 0.1 3.77 3.57 • 0.04 
Ho (ppm) 0.56 1 0.04 0.83 0.793 • 0.007 
Er (ppm) 2.0 • 0.1 2 .6 2.379 • 0.013 
Tm (ppm) 0.28 • 0.02 0.39 
Yb (ppm) 2.77 , 0 10 2.4 , 0.3 2.73 2.73 , 0.05 
Lu (ppm) 0.44 , 0.01 0.36 • 0.06 0 .45 0.451 , 0.007 
Hr (ppm) 3.67 , 0.06 3.0 , 0.2 3.48 3.82 • 0.05 
Ta (ppm) 0.66 , 0.01 1.09 t 0.05 0.74 0 736 , 0.003 
Pb (ppm) 17 • 2 16.9 162 I O 2 14 2 , 1 3 13 , 4 
Th (ppm) 8.48 t O 13 8.1 • 0.7 9.54 8.15 , 006 
u (ppm) 4.1 , 0.6 3.6 , 0 .1 3.9 • 0.2 3.37 3.35 • 0.02 



A. Description of the procedures for INAA at MURR 

Michael D. Glascock & Jessica A. Ambroz 

Research Reactor Center, University of Missouri, Columbia, MO 65211. USA. 
FAX No: 573-882-5270 E-mail: glascockm@missouri.edu 

Analytical samples were prepared by crushing the original specimens between two plates made of tool steel. A 
number of clean interior fragments (25-50 mg) without crushing scars or metallic streaks were extracted. 

Two irradiation procedures and three measurements were employed on each sample. More detailed descriptions 
of the procedures employed can be found in Cobean et al. ( 1992), Glascock et al. ( 1994), and Glascock and 
Anderson (1993). For the short irradiation procedure, 100 mg of fragments were weighed into clean high-density 
polyethylene vials and fixed at the bottom by inserting a plug made of clean styrofoam. For the long irradiation 
procedure, 300 mg of fragments were weighed into clean high-purity quartz vials which were sealed shut using an 
oxygen torch flame. Five replicate samples were prepared for each source. In addition, standards and quality 
control samples made from the National Institute of Standards and Technology (NIST) reference materials SR!vl-
278 Obsidian Rock and SRM-1633a Coal Fly Ash, respectively, were similarly prepared. 

The short irradiation samples and standards were sequentially irradiated for five seconds each in a thermal neutron 
flux of 8 x 1013 n cm·2 s·•. Twenty five minutes after the end of irradiation, the samples were placed 15 cm from 
a horizonatally mounted, high-purity germanium (HPGe) detector to measure the emitted gamma rays. The 
samples were rotated continuously during a 12-minute counting period. The elements CJ, Dy, K, Mn and Na were 
determined by comparing the counts per second per mg of sample to the counts per second per mg of standard using 
the known concentration of the SRM-278 standard. 

The long irradiation samples and standards were irradiated simultaneously in an aluminum-foil wrapped bundle. 
Following a 70-hour irradiation and eight-day decay, the samples were cleaned and mounted on an automatic 
sample changer coupled to a HPGe detector where each sample was counted for 2,000 seconds to measure seven 
medium-lived elements (i.e., Ba, La, Lu, Nd, Sm, U, and Yb). Four weeks later, the samples were recounted for 
a period of three hours to measure 15 long-lived elements (i.e., Ce, Co, Cs, Eu, Fe, Hf, Rb, Sb, Sc, Sr, Ta, Tb, Th, 
Zn, and Zr). Ratios between the unknown samples and standards were again used to determine the concentrations. 

The results from INAA at MURR for the Sierra de Pachuca and Little Glass Buttes obsidian samples were 
tabulated. The means and standard deviations for five replicates are presented in Column A of Tables [ and U, 
respectively. 
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B. Description of the procedures for FNAA at Orleans, France 

Bernard Gratuze 

CNRS Ce111re de Recherche Ernest Babe/on. JD rue de la Ferollerie, F-45071 Orleans cede.x 2. France 

FAX No: (33) 02.38.25. 76.88 E-mail: babe/on@cnrs-orleans.fr 

The experimental facilities of the Centred' Etude et de Recherche par Irradiation (CERI) of the CNRS in Orleans 
were used for fast neutron activation analysis (FNAA) on the two obsidian inter-comparison samples. The fast 
neutron beam is produced by a 17.5-MeV deuteron beam impinging on a thick beryllium target. The neutron 
spectrum has a maximum energy of about 18 MeV, the mean neutron beam energy lies between 7 and 8 MeVand 
for a 30 mA deuteron beam intensity, the neutron flux is about 1011 to 1012 neutrons/second. 

To determine the greatest number of elements, two successive irradiations in the fast neutron flux followed by 
direct gamma-ray spectrometry measurement are carried out on each sample. The first irradiation is a 30-second 
irradiation with a current beam intensity in the range of 100 nA to 30 mA, depending on the sample's weight. The 
radioactivity is measured for 30 minutes after a 20 minute cooling time. Silicon, aluminum, magnesium, chlorine 
and potassium are readily determined. The second irradiation is carried out a few days latter with a current beam 
intensity of 30mA and an irradiation time in the range of 5 to 240 minutes, depending on the weight of the sample. 
Three measurements of the radioactivity are made for period ranging from 12 to 24 hours after the respective 
cooling times of 3, 5 and 60 days. Twenty-six elements can be determined in most samples. 

In order to correlate the data from all the different irradiations and to take into account the geometrical shape of 
each sample, a calibration method using two internal standards, 22Na and 24Na, was developed (Gratuze et al. 
1992). For calibration, we define an experimental ratio KuNa between the specific activity of the radioisotope 
produced by the element i and the specific activity of 22Na produced from sodium. These ratios are calculated by 
simultaneous irradiation of sodium salt pellets with either small disks of the pure metallic element or one of its 
salts. 

The results from FNAA for the Sierra de Pachuca and Little Glass Buttes source samples are presented in Column 
B of Tables I and II. respectively. 

References 
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C. Description of the procedures for LA-ICP-MS analysis at Orleans, France 

Bernard Gratuze 

CNRS, Centre de Recherche Ernest Babe/on, JD me de la Ferol/erie, F-4507 I Orleans cedex 2, France 

FAX No: (33) 02.38.25. 76.88 E-mail: babelon@cnrs-orleans.fr 

The instrumentation used is a VG Plasma Quad PQXS Inductively Coupled Plasma Mass Spectrometer and a VG 
UV Laser probe laser ablation sampling device. The laser beam is generated by a Nd Y AG pulsed laser whose 
frequency is quadrupled allowing it to operate in the ultraviolet region at 266 nm. 

The artefact is sampled by using a laser beam which is focused onto its surface through the window of a quartz 
sample cell. The diameter of the ablation crater can range from 20 µm to 200 µm and its depth is around 250 µm. 
The ablated aerosol is carried, by an argon gas flow, through nylon and tygon tubing to the injector inlet of a plasma 
torch, where the matter is dissociated, atomised and ;onised. The ions are then injected, using a two-aperture 
system, into the vacuum chamber of a quadrupole system where they are selected depending upon their mass-to
charge ratio by the quadrupole mass filter and are hence collected by a channel electron multiplier assembly. This 
technique allows a nearly non destructive analysis of the objects. 

To perform the most accurate and sensitive analysis, the elements are determined within different analytical menus, 
their numbers could vary from two to four, depending on the number of elements determined and of their level of 
concentration. ln routine condition, two or three element menus are used for obsidian characterisation. For each 
menu, three analysis are made, the final concentration is the mean value of the three runs. From twenty to fifty 
elements could be determined in obsidian samples. Detection limits, calculated on a pure quartz sample, range from 
a few tenths of ppb to some ppm, depending on the measured isotope and on the size of the laser spot. 

Referenced materials (glasses from the N1ST-N6l0 and N612- and rocks from the C.R.P.G. of Nancy-basalt BR 
and biotite Mica Fe-) are used for calibration. The references values used for these standards are those proposed 
by Hollocher and Ruiz (Hollocher and Ruiz, 1995) and for some element they were recently readjusted by Norman 
(Norman et al., 1996). For major element calibration (mainly Al, Kand Fe), some geological obsidian given by J.L. 
Poidevin analysed by XRF were used as standard 

A sensitivity ranging from 5x 105 to l x 106 counts per second is achieved for the isotope 115 of indium in the glass 
standard N1ST 610 containing about 450 ppm of indium. 

The results from LA-ICP-MS for the Sierra de Pachuca and Little Glass Buttes obsidian are presented in Column 
C of Tables I and II, respectively. 
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D. Description of the procedures for ICP-AES and ICP-MS analysis at the Catholic University of Rio de 
Janiero, Brazil 

Norbert Miekeley & Carlos Eduardo 

Department of Chemistry, Catholic University, Rio de Janiero, Brazil. 
E-mail: miekeley@rdc.puc-rio.br 

Analytical samples were prepared in duplicate from the original obsidian inter-comparison specimens by removing 
fragments weighing about 0.1 g. The samples were treated with a mixture of 1.5 ml sub-distilled HN03 and 2 ml 
HF p.a. (Merck) and taken to dryness. The residues were twice evaporated to dryness with 2 ml of the same HN03, 

and the final residues dissolved in 10 ml HN03 10%. Element concentrations were determined by either ICP-AES 
(Perkin Elmer model Plasma 1000) or ICP-MS (Perkin Elmer Sciex model Elan 5000A) as described below. 

Elements determined by ICP-AES: Calcium, iron and scandium were determined from the solutions mentioned 
above, while aluminium, sodium and potassium were determined following a ten-fold dilution. For instrument 
calibration we used solutions with 10, 50 and 100 ppm concentration, except for the determination of scandium, 
for which the solutions were reduced to 0.1, 0.5 and 1 ppm concentration. 

Elements determined by ICP-MS: All other elements were determined by ICP-MS in a ten-fold diluted solution. 
A refined semi-quantitative calibration standard (TotalQuant) was used which approaches very closely the results 
obtained by a quantitative calibration. Calibration was made using a solution containing 57 (!) elements and by this 
means the response factors of all elements are very similar to those obtained by quantitative analysis. The 
concentrations used were 550 ppb for Na, Mg, P, K, Ca and Fe and 50 ppb for the rest of the elements. 

Interferences from elements present at higher concentrations were tested and corrected when necessary. In 
particular, the concentrations of Co and Ni were corrected for the interference from Ca, Pd was corrected for the 
interferences from Sr and Ag, Cd was corrected for the interference from Zr, and Sm and Eu were corrected for the 
interference from Ba. 

The results from ICP-AES and ICP-MS for the Sierra de Pachuca and Little Glass Buttes obsidian are presented 
in Column D of Tables I and II, respectively, except for elements determined only by this laboratory. The 
additional elements and concentrations are presented in Table III. 

Table III. Other elements measured by ICP-MS at the Catholic University of Rio. 

Element Sierra de Pachuca Little Glass Buttes 
Be (ppm) 9.93 1.59 
Cr (ppm) 2.71 2.45 
Ni (ppm) 1.40 0.88 
Cu (ppm) 1.61 2.80 
Ge (ppm) 6.67 4.03 
Mo (ppm) 6.62 3.02 
Pd (ppm) 11.6 2.61 
Ag (ppm) 4.44 0.48 
Cd (ppm) 1.63 0.17 
W (ppm) 0.86 0.55 
Pt (ppm) 0.89 0.13 
Tl (ppm) 1.07 0.43 
Bi (ppm) 0 .14 0 .1 9 
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E. Description of the procedures for ICP-AES and ICP-MS analysis at Grenoble, France 

Ludovic Bellot-Gurlet*, F. Keller & Gerard Poupeau• 

CNRS UP RES-A 5025, U11iversite Joseph Fourier, lnstitut Dolomieu, 15 rue Maurice Gignoux, 3803 I Grenoble, 
France. 
*Groupe de Geophysique Nucleaire 
FAX: (33) 04-76-87-82-43 E-mail: poupeau@ujfgrenoblefr 

The inter-comparison samples were crushed and clear interior fragments (20-50 mg) were selected. For each 
sample, about 200 mg of chips were dissolved in a screw-top Teflon bomb using HF and HN03 at 150°C. 
Obsidians were without acid resistant phases and complete sample dissolution was always achieved. After 
evaporation to dryness of the HF-HN03 mixture, the samples were taken up in 40 mg of 6M HCI. From this 
"mother solution" aliquots were analysed for the determination of elemental abundances (Barrat and Nesbitt, 1996; 
Barrat et al., 1997). 

For all measurements on ICP-AES and -MS devices, signal drift was monitored by running a calibration standard 
every five samples such that a linear drift correction could be applied. Blank solutions were prepared along with 
sample solutions and analysed together with them. Appropriate corrections were accordingly applied for element 
concentration determinations. 

The content of Al203, Fe203, MnO, MgO, CaO, Na20, K20, Ti02 and P205 were determined by ICP-AES using 
a Jobin Yvon N24 spectrometer. Depending on the elements and their concentrations, measurements were 
performed on the mother solution or diluted aliquots with dilution factors up to 15,000. Silica, evaporated after 
sample solution, was not measured but its content could be estimated by difference. Element concentrations were 
calculated by reference with four homemade synthetic standard solutions at different concentration levels. Results 
were checked by measurements of international standards SRM278, BIR-I, WS-E and BHV0-1 prepared with the 
samples. 

The concentrations of Co, Rb, Sr, Y, Zr, Nb, Cs, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Yb, Lu, Hf, Ta, 
Pb, Th and U were determined by ICP-MS using a Fi sons Plasma Quad turbo 2+ spectrometer. Measurements were 
performed after a Tm spiking of an aliquot of the mother solution, following Barrat et al. ( 1996) for REE. An 
aliquot of the mother solution was spiked with a solution of pure Tm (typically 400-700 ng of Tm for the equivalent 
of 200 mg of sample). The solution was dried in an open PTFE beaker, the residue re-dissolved with 10 drops of 
cone. HN03, mixed with 40 g of high-quality Millipore-prepared water and transferred to a previously unused 
bottle for storage until measurement. The trace elements and REE abundances in the sample were calculated using 
the amount of Tm added. First the concentration of Tm coming from the analysed solution was interpolated from 
Er and Yb concentrations (ppm) in the solution with the chondritic abundances (Eversen et al., 1978) and the shape 
of the REE pattern : 

CTm• = 0.02561 
_..sr._ CYb 
0.166 0.1651 

From the measured concentration of an element X in the solution (Cx) its concentration in the sample is given by: 

[X] - MTm. ell. 
ppm M(C -C) 

Tm Tm• 

Where M is the weight of sample in g and CTm is the measured Tm concentration. 

The results from ICP-AES and ICP-MS obtained from Grenoble for the Sierra de Pachuca and Little Glass Buttes 
obsidian are presented in Column E of Tables I and II, respectively. 
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F. Description of the procedures for PIXE analysis at AGLAE, France 

Ludovic Bellot-Gurlet(a), Th. Calligaro(b), J.-C. Dran(b), Gerard Poupeau(a) & J. Salomon(b). 

(a) Groupe de Geoplzysique Nucleaire, CNRS UP RES-A 5025, Universite Joseph Fourier, Insrirur Dolomieu. J 5 
rtte Uaurice Gignoux. 3803 I Grenoble. France. 
(b) Laboraroire de Recherche des Musees de France, CNRS UMR 171, 6 roe des Pyramides, 75041 Paris cedex 
OJ, France. 

The PIXE data were obtained at the AGLAE facility of the Laboratoire de Recherche des Musees de France (Menu 
er al., 1990). AGLAE is based on a 2 MY tandem accelerator Pelletron 6SDH-2 built by National Electrostatics 
Co. For obsidian analyses, we used an external proton beam (Calligaro et al., 1996) with an energy of3 MeV before 
its exit outside the accelerator vacuum. The entire X-ray spectrum is recorded by means of two Si(Li) detectors 
located very close to the target and oriented at 45° with respect to the proton beam direction. A high resolution 
detector covers the energy range 0.3-10 keV for analyzing low-Z major elements of the matrix and a second one 
the range 5-40 keV for trace elements. Quantification of the raw data is obtained by processing the data with the 
GUPIX software (Maxwell et al., 1995). GUPIX is a "standardless" software package introduced to treat PIXE 
spectra from thick specimen. 

Obsidian slices were embedded in epoxy resin and polished to a microprobe-quality with diamond pastes. Polished 
surfaces \Vere exposed perpendicularly to the proton beam. The proton flux and beam diameter were optimized in 
order to have X-ray acquisition times reasonably short. Using routinely a 0.5 mm beam diameter and a constant 
proton dose, each acquisition takes roughly IO min. Given a 2.85-MeV proton energy on sample surface, the depth 
probed in obsidian is about 50 µm. Under these conditions 13 to 16 major, minor and trace elements : Na, Al, Si, 
Cl, K, Ca, Ti, Mn, Fe, Zn, Ga, Rb, Sr, Y, Zr and Nb were determined. 

The results from PIXE analysis obtained by AGLAE for the Sierra de Pachuca and Little Glass Buttes obsidian are 
presented in Column F of Tables I and II, respectively. 
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G. Description of the procedures for PIXE-PIGME analysis at ANSTO 

Robin Torrence(a), Roger Bird(b), Grahame Bailey(b) & Philip Johnson(b) 

(u) Division of Anthropology. Australian Museum, 6 College Street, Sydney NSW 2000, Australia. 
FAX: 61-2-93206058 E-mail: robint@amsg.austmus.gov.au 
{b) Physics Division, Australian Nuclear Science and Technology Organisation, Private Bag, Menai NSW 2234, 
Australia. 

Proton f nduced X-ray Emission (PIXE) and Proton Induced GaMma-ray Emission (PIGME) were run at the 
Australian Nuclear Science and Technology Organisation (ANSTO) at Lucas Heights, Australia in March 1997. 
Three elements (F, Na. Al) are detected best by PIGME and 12 (Si, K, Ca, Ti, Mn, Fe, Zn, Rb, Sr, Y, Zr, Nb) by 
PIXE. The four flakes we received were labelled Mexican 1, Mexican 2, Oregon l, Oregon 2. These samples were 
mounted with steel wire onto plates 14 x 40 mm in size with a raised portion at the centre which has a 5 mm 
diameter hole for the beam. Mexican 1, Oregon 1, and Oregon 2 were sawn on one edge and this flat surface was 
presented to the beam. Oregon 2 was mounted as for a normal artifact with the flattest surface possible facing the 
beam. As the mounts are chromium plated, the results for chromium are not used in the analysis in case any 
protons strike the plates. A small piece was cut from Mexican 1 and Oregon 1, powdered, and pressed with 20 per 
cent carbon into a small container: Mexican 1 pressed; Oregon 1 pressed. Previous experience has shown that 
slightly different results are obtained from solid and powdered/pressed samples. 

The samples were i:radiated by a 2.5-MeV proton beam from a 3 MV de Graaff accelerator. Beam current was 
300nA, beam diameter of2 mm, and beam dose at 150 µC with a measuring time of ten minutes. An electron flood 
was used for all measurements to overcome the effects of samples charging. These conditions are identical to those 
used in the past 7 years for characterising Paci fie obsidian sources and artifacts. The samples were analysed as part 
of a normal run including artifacts from Papua New Guinea, in order to replicate typical operating conditions. 
Additional details about the equipment used can be found in Summerhayes et al. ( 1998). 

Since machine conditions vary slightly for each run and different sized samples charge to varying degrees, it is 
necessary to standardise each run to allow comparison between different runs. This is carried out by placing 
standards within each run. The variability of the standard in the run is compared to the reference values, which 
have been determined by multiple previous runs. Values for elements which depart from the reference by more 
than 5 per cent, are standardised according to the reference set and corrections are made to each sample. This step 
removes any systematic differences between spectrum processing procedures used for the new data from those used 
for the reference data. With the Pacfic data, a reference set of obsidian from the Admiralty Islands is used. In the 
case of the Mexican and Oregon obsidians the result from running the NIST standard SRM278 which was powdered 
and pressed with 20 per cent carbon, was used to standardise the results (cf. Bird et al. 1997: 62). 

The results from PIXE-PIGME at ANSTO for the Sierra de Pachuca and Little Glass Buttes obsidian are presented 
in Colurnn G of Tables I and II, respectively. A discussion of the precision and accuracy of PIXE-PIGME has been 
presented in Bird et al. (1997). Accuracy tested against 23 international standards was found to have been better 
than l O per cent. Precision, based on running a single sample 60 times, was determined as better than 10 per cent 
at 2 standard deviations for 10 elements. 
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I. Description of the procedures for XRF analysis at Ashe Analytics 

John B. Ashe 

Aslze Analytics, Inc., P.O. Box 4172, Butte, MT 59701, USA. 
FAX: 406-72 3-2080 E-mail: jbashe@ibm.net 

Specimens from the obsidian sources obtained for the inter-laboratory comparison study were measured by 
energy-dispersive x-ray fluorescence spectroscopy (EDXRF). A SPECTRACE 5000 spectrometer was used to 
excite the sample and measure the resulting characteristic x-rays. The spectrometer was calibrated using 
standard reference materials from the National Institute of Standards and Technology (NIST), the U.S. 
Geological Survey, The National Research Council of Canada, and by locally-prepared (generally single- or 
dual-element) standards. Most elements were measured with a setting of 35 kV excitation potential and a Rh 
filter that produces primarily Rh "K" radiation. The elements Ba, La, and Ce were measured with a 50 kV 
excitation potential and a thick Cu beam filter that produces a broad spectrum of x-rays primarily in the 30-50 
ke V range. Results were normalized to appropriate scatter regions of the detected spectrum to account for the 
geometric variability of the samples. 

The results from XRF analysis obtained by Ashe Analytics on the obsidian inter-comparison samples from 
Sierra de Pachuca and Little Glass Buttes are presented in Column I of Tables I and II, respectively. All results 
are given in parts per million for the elemental concentrations. The indicated uncertainties are one standard 
deviation calculated from repeated measurements on each sample. They do not take into account the absolute 
accuracy of the calibration. 
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H. Description of the procedures for XRF analysis at CNR-IT ABC, Rome, Italy 

Vincenzo M. Francaviglia 

CNR-ITABC, C.P. JO, 1-00016 MONTEROTONDO ST. (Roma), Italia 

Fax: 0039-06.90.67.23. 73 E-mail: fviglia@mlib.cnr.it 

In our case, the inter-comparison samples were prepared for analysis by mixing 90% of a fine obsidian powder 
( < 265#) with l 0% of Henkel wax powder as a binding medium. A Herzog HTP 40 press was used to form the 
samples into pellets of 38mm diameter. 

A Siemens SRS 200 sequential, automatic XRF spectrometer equipped with a rhodium side-window tube (3000 
W) was used to measure a total of 14 elements in each sample. The spectrometer's sample changer allows storing 
of up to l O pellet samples, simultaneously. All spectral lines were measured in vacuum. As a general rule, as far 
as the trace elements are concerned, peak and two symmetrical backgrounds were measured for every spectral line. 
The major elements determined were: Si, Al, Fe, Mg, Ca, Na and K; the minor elements were : Mn and Ti; and the 
trace elements were: Nb, Zr, Y, Sr and Rb. 

The assay method used was that of Leoni & Saitta (1976), in which the inter-element and overlapping peak effects 
were fully corrected. There are no cases of overlapping of spectral lines as far as the major and minor elements are 
concerned, except for the partial overlap of the line Cr KJ3 on the Mn Ka.. However, this is of more theoretical 
problem than a practical one for two reasons. First, the Cr content in obsidian is much lower than that of Mn and 
it is the weaker Cr KJ3 ( 1/5 of the intensity of the Cr Ka..) which overlaps. Second, Mn has a lesser importance for 
discrimination between obsidians. 

In the case of the trace elements, the inter-element effects of the major and minor elements on one another were 
calculated. Furthermore, the partial or total overlappings of the following spectral lines: Y KJ3 on Nb Ka, Sr KJ3 
on Zr Ka., Rb KJ3 on Y Ka., Ti KJ3 on V Ka., and Fe Kf3 on Co Ka. were taken into account. This means, that 
the measurement of Nb Ka. is affected by the abundance of yttrium, which is in its tum influenced by the presence 
of Rb . It follows that the Nb determination is affected by a double error due to the presence of both Y and Rb and 
by the error of measurement due to its scant abundance (10-50 ppm). Of the five elements only rubidium is a sure 
element in that it is unaffected by overlapping from other spectral lines. On the other hand, strontium, although not 
affected by the overlapping of other spectral lines, lies at the lower limit of detectability in hyperalkaline rocks. 

The results from XRF analysis for the Sierra de Pachuca and Little Glass Buttes obsidian are presented in Column 
Hof Tables I and II, respectively. 
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J. Description of the procedures for XRF analysis at Northwest Research 

Craig E. Skinner 

.Vorthwest Research Obsidian Studies Laboratory, 1414 NW Polk, Corvallis, OR 97330, USA. 
FAX: 541-753-2420 £-mail: skinncr@peak.org 

Analysis of the inter-laboratory comparison samples was completed using a Spectrace 5000 energy dispersive 
X-ray fluorescence spectrometer. The system is equipped with a Si(Li) detector with a resolution of 155 eV 
FWHM for 5.9 keV X-rays (at !000 counts per second) in an area 30 mm2

• Signals from the spectrometer are 
amplified and filtered by a time variant pulse processor and sent to a 100 MHz Wilkinson type analog-to-digital 
converter. The X-ray tube employed is a Bremsstrahlung type, with a rhodium target, and 5 mil Be window. 
The tube is driven by a 50 kV l mA high-voltage power supply, providing a voltage range of 4 to 50 kV. 

For analysis of the elements zinc (Zn), lead (Pb), thorium (Th), rubidium (Rb), strontium (Sr), yttrium (Y), 
zirconium (Zr), and niobium (Nb), the X-ray tube is operated at 30 kV, 0.30 mA (pulsed), with a 0.127 mm Pd 
tilter. Analytical lines used are Zn (K-alpha), Pb (L-alpha), Th (L-alpha), Rb (K-alpha), Sr CK-alpha), Y (K
alpha), Zr (K-alpha) and Nb (K-alpha). Samples are scanned for 200 seconds livetime in an air path. 

Peak intensities for the above elements are calculated as ratios to the Compton scatter peak of rhodium, and 
converted to parts-per-million (ppm) by weight using linear regressions derived from the analysis of twenty 
rock standards from the U.S. Geological Survey, the Geologic Survey of Japan, and the National Bureau of 
Standards. The analyte to Compton scatter peak ratio is employed to correct for variation in sample size, 
surface irregularities, and variation in the sample matrix. 

For analysis of the elements titanium (Ti), manganese (Mn), and iron (Fe20/), the X-ray tube is operated at 12 
kV, 0.27 mA with a 0 .127 mm aluminum filter. Samples are scanned for 200 seconds livetime in a vacuum 
path. Analytical lines used are Ti (K-alpha), Mn (K-alpha), and Fe CK-alpha). 

Concentration values (parts per million for titanium and manganese, weight percent for iron) are calculated 
using linear regressions derived from the analysis of thirteen standards from the U.S. Geological Survey, the 
Geologic Survey of Japan and the National Bureau of Standards. However, these values are not corrected 
against the Compton scatter peak or other scatter regions, resulting in lower than normal trace element values 
for small samples that fall below the minimum size requirement. 

For analysis of the elements barium (Ba), lanthanum (La) and cerium (Ce), the X-ray tube is operated at 50 kV, 
0.25 mA with a 0.63 mm copper filter in the X-ray path. Analytical lines used are Ba (K-alpha), La (K-alpha), 
and Ce (K-alpha). Samples are scanned in an air path for 100 to 600 seconds livetime, depending upon trace 
element concentration. Trace element intensities are calculated as ratios to the Bremsstrahlung region between 
25.0 and 30.98 keV, and converted to parts-per-million by weight using a polynomial fit routine derived from 
the analysis of sixteen rock standards from the U.S. Geological Survey and the Geologic Survey of Japan. It 
should be noted that the Bremsstrahlung region corrects for sample mass only and does not account for matrix 
effects. 

All samples are scanned as unmodified rock specimens. Reported errors represent counting and fitting error 
uncertainty only, and do not account for instrumental precision or effects related to the analysis of unmodified 
obsidian. When the latter effects are considered, relative analytical uncertainty is estimated to be between three 
and five percent. 

The results from XRF analysis obtained by Northwest Research Obsidian Studies Laboratory on the obsidian 
inter-comparison samples from Sierra de Pachuca and Little Glass Buttes are presented in Column J of Tables I 
and II, respectively. All trace element values are reported in ppm with± indicating the estimated analytical 
uncertainty (in ppm). 
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NEW MEMBERS 

'\'ew l:\OS members since the last issue of the Bulletin: 

Helen R. Haines. Scarborough, Ontario, Canada; 
affiliation: Instirute of Archaeology. London, UK 

Ted Jones. Valley Ford, CA; Sonoma State University 

Rohen Lamborn, St. Helena, CA; Lamborn Family 

ABOUT THE IAOS 

The l:\OS was established to: 
I. de\·elop standards for analytic procedures and ensure 

inter-laboratory comparability; 
2. develop standards for recording and reponing 

0bs1dian hydration and characterization results; 
3. provide technical support in the form of training and 

workshops for those wanting to develop their 
expertise in the field. and; 

4. provide a central source of information regarding the 
advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 

'.\lembership 

The IAOS needs membership to ensure success of the 
organization. To be included as a member and 
receive all of the benefits thereof, you may apply for 
membership in one of the following categories: 

Regular member $20.00/year 

Institutional member $50.00 

Student member $10.00/year or free with 
submission of paper to newslener and 
copy of current student identification 

• Life-Time Member $200.00 

Regular members are individuals or institutions who are 
interested in obsidian studies, and wish to support the 
goals of the LA.OS. Regular members will receive any 
general mailings; announcements of meetings, 
conferences, and symposia; bulletins; and papers 
distributed by the IAOS during the year. Regular 
members are entitled to anend and vote in Annual 
Meetings. 
Institutional members are those individuals, facilities, 
and institutions who are active in obsidian studies and 
wish to participate in inter-laboratory comparisons. and 
standardization. If an institution joins, all members of 
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that institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional members will receive assistance from, or 
be able to collaborate with, other institutional members. 
Institutional members are automatically on the 
Executive Board, and as such have greater influence on 
the goals and activities of the IAOS. 

*Membership fee may be reduced and/or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and return 
to the Secretary with a shon explanation regarding lack 
of payment. 

••Because membership fees are very low, the 
lAOS asks that all payments be made in US dollars in 
international money orders or checks payable on a bank 
with a US branch. If you do not do so. much of your 
dues are spent in currency exchange. If you wish to 
join us, mail a check or money order to the IAOS: 

Pat Dunning, Secretary-Treasurer 
Depanment of Anthropology 
One Washington Square 
San Jose State University 
San Jose, California 95121-0113 
(408) 997-9183 

CALL FOR ARTICLES AND 
INFORMATION 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the newsletter are 
always welcome. We accept electronic media on IBM
compatible 3.5" or 5.25" diskenes in a variety of word
processing formats, but WordPerfect (up to 8.0) or 
Word for Windows 95 is preferred. A hard copy of the 
text and any figures should accompany diskettes. 
(Contributions may also be e-mailed, by prior 
arrangement; see below.) 

Deadline for issue No. 24 is 1 Mav 1999. 

Send submissions to -
Suzanne Stewart 
LA.OS Bulletin Editor 
Anthropological Studies Center, Bldg. 29 
Sonoma State University 
Rohnert Park, CA 94928 

To send short contributions, discuss article ideas. or 
make suggestions, please get in touch by e-mail: 

sstewart@sonic.net 



INTERNATIONAL ASSOCIATION FOR OBSIDIAN STUDIES 

I Membership Application I 

Yes, I'd like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

Yes, I'd like to become a member of IAOS. A check or money order for the annual membership 
fee is enclosed (see below). Please send my first issue of the IAOS Bulletin and a copy of the 
diskette-based (IBM PC-compatible) IAOS Obsidian Bibliography. Please check d isk format 
required:_ 5 1/4 360 KB or_ 3 1/2 1.44 MB. 

I am a student (copy of ID enclosed) and I am enclosing an abstract for -a published obsidian 
related article or submitting a paper to the IAOS for printing in the Bulletin. Please enter my free 
membership. Please send the bibliography on_ 5 I /4 360 KB or _ 3 I /2 1.44 MB diskette. 

Not convinced, but want to know more? 

Please send me a complimentary issue of the latest IAOS Bulletin. 
Please send me a copy of the IAOS Obsidian Bibliography L_ 5 1/4 or 3 1/2) and a 
complimentary copy of the IAOS Bulletin. My check or money order for$ IO (refundable if I join 
IAOS this calendar year) is enclosed. 

Name ________________________________ _ 

Title _ _______________________________ _ 

Street Address-----------------------------

City, State, Zip------------------------------
Country _______________________________ _ 

Affiliation ----------------------------- - -
Work Phone ______________ FAX # _____________ _ 

Home Phone (optional) __________________________ _ 

E-Mail Address(es) ___________________________ _ 

My check or money order is enclosed for the following amount (please check one): 

$10 Student (submit ID) 
_ $20 Regular Member 

$50 Institutional Member 
$200 Lifetime Member 

Please return this application to : 
IAOS 

Department of Anthropology 
San Jose State University 
San Jose, CA 95192-0113 
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NEWS AND INFORMATION 

An Introductory Message from 
Geoffrey E. Braswell 

New President of the IAOS 

Dear IAOS Members, 

This has been an active year for the IAOS. As the 
new president of the association, I would like to take this 
opponunity to discuss some of the successes of the past 
year, and to discuss the future of our organization. 

To begin with. I thank Dave Frederickson and Pat 
Dunning for their superb service as President and 
Secretary-Treasurer of the IAOS. A special thanks is due 
to Suzanne Stewart for her diligent work on the Bulletin. 
Suzanne will stay on as Editor through the fall, aiding in 
the transition to our new editors: William Mcfarlane 
(SUNY-Buffalo) and Carleen Sanchez (UC-Santa 
Barbara). Contributions for up-coming issues may be 
mailed to Suzanne until 15 September 1999. After that 
date, they should be sent to William Mcfarlane, lAOS 
Bulletin, 380 MFAC/Ellicott Complex, SUNY-Buffalo, 
Amherst, NY 14261. 

This year has seen a number of exciting events 
sponsored by the IAOS. A special session on the effects of 
thermal damage on obsidian hydration dating was held at 

Summer 1999 

the 1999 Society for California Archaeology Annual 
Meeting in April [see abstracts. this issue]. In addition. 
members of the IAOS presented papers at the 10th Annual 
Workshops in Archaeometry Conference at SUNY-Buffalo 
in February. Our involvement in regional meetings like 
this is crucial to the association, since our U.S. 
membership is divided between both coasts. I very much 
hope that another IAOS-sponsored session will appear at 
next year's California meeting. We will be holding the 
next Archaeometry Conference at SUNY-Buffalo the 
weekend of 19-20 February 2000. and members of the 
lAOS will be receiving an announcement about that event 
shortly. 

Craig Skinner, our Webmaster, continued 
development of the IAOS site this past year. It is well 
worth a look, containing not only inforn1ation about the 
association, but also back editions of the Bulletin. a 
directory 01 obsidian Jaboracorit:s. a worici obsidian-source 
catalog, abstracts and full texts of articles, and connections 
to other internet resources on obsidian. archaeometry. and 
GIS. The address for the home page is 

ww,v. peak .org/obsid ian/obsidian.htm I. 

Despite these successes. our membership has 
decreased slightly in the past few years. In particula r. we 
have not been successful at gaining and keeping new 
membership. This is particularly surprising when one 
considers how many papers on obsidian studies are given 
at conferences like the SAAs. In part, the decrease in 
membership may be due to the perception that the IAOS is 
primarily focused on obsidian hydration and chemical 
provenience studies: two critically important, but relatively 
narrow fields of inquiry in obsidian studies. But it is also 
due to our relatively low profile. I ask all of you who find 
the IAOS a useful organization to bring it to the attention 
of your colleagues and students. And remember, students 
who submit an article to the Bulletin are given a free one
year membership. 

A few important items were handled at this year's 
business meeting. First, an announcement was made 
regarding the election of incoming officers. Mike 
Gottesman is our new Secretary-Treasurer. and J. Michael 
Elam is President-elect. Both have contributed regularly 
to the association, and we are fortunate that the future of 
the IAOS is in their hands. Second, and at the suggestion 



of fonner President Dave Fredrickson, we discussed the 
possibility of altering our bylaws to give all officers a two
year term. Dave felt that one year only gave an officer "a 
chance to learn the ropes." Such a change, if implemented, 
would not affect the terms of present or elected officers. 
We plan to put these, and other suggested changes, to a 
general vote this year. 

As many of you know, the IAOS has its annual 
business meeting during the Society for American 
Archaeology meetings. What may be less well-known is 
that this event is open to all members of the association. 
(This March in Chicago, less than a dozen people 
attended.) The meeting is a good opportunity to get to 
know how the group operates and to give us feedback on 
what you like or dislike about the IAOS. I encourage all 
members to try to stop by next year in Philadelphia. 

Sincerely, 
Geoff Braswell 

An offer you can 't refuse: 

TRY SOME OHD - FREE 

by Mike Gottesman 

Over the past 4 years, UCLA has conducted a 
large number of obsidian dating projects using the 
Ambrose/Stevenson relative density/oh% method 
plus Trembour salt cells derived environmental data. 
We now have over 1300 dates from over 60 sites -
the majority of which are from California (plus New 
Mexico, various Mayan sites, Mexico, and 
Argentina). 

While the method must still be classified as 
experimental, the results are quite encouraging. It is 
my opinion that the resultant dates are within an 
archaeologically useful accuracy (i.e., beyond 
relative dating) often enough, and that most of the 
"incorrect" dates can be explained. This is not a 
"flavor-of-the-month" approach but rather it is 
another arrow in your how-old-is-it? quiver. 

We would like to extend the range/type of dating 
projects to especially include sites with good 
alternative dating information AND particularly 
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from those of you who have not tried this technique- ':......_ 
before. ...___ ____ _ 

So here's the deal: If you have a project that is 
already completed - send me IO samples of the 
parent obsidian from which hydration data is known. 
I will need the rind measurements, along with some 
basic information about the site from which to 
estimate relative humidity (RH) and the effective 
hydration temperature (EHT). 

I will date these and send you an informal report. 
The only cost is that you send me at least an informal 
report on how the data fits in with prior conclusions, 
your opinion on the method, and whether or not you 
would consider it for future work. (I can also provide 
reference data, a "pro-forma" formal report and -
after proper coordination - share data from other 
sites in your area of interest.) 

Contact me at: mgottesm@ucla.edu 



ABSTRACTS AND ANNOTATIONS 
Compiled by Pat Dunning, Janine Loyd, Suzanne 

Stewart 

Acquafredda, P.T. Andriani, S. Lorenzoni, and E. 
Zanettin 
Chemical Characterization of Obsidians from 
Different Mediterranean Sources by Non
Destructive SEM-EDS Analytical Method. Journal 
of Archaeological Science (1999) 26,315-325. 

The aim of our research is to check the SEM
EDS non-destructive analytical method for 
discriminating the possible sources of obsidian 
artefacts. Moreover, in order to obtain a significant 
discrimination of Mediterranean obsidians we 
analysed samples collected from outcrops of the 
major sources: Monte Arci (Sardinia) and Palmarola, 
Lipari, Panterellia, Gyali and Melos islands. All 
samples were analysed by both XRF (whole rock) 
and SEM-EDS (glass and microliths
microphenocrysts ). The XRF analysis reveals that the 
major elements discriminate obsidian. The 
discrimination using major elements is very useful 
because the amount of trace elements is lower than 
the detection limit of a Si(Li) ED Detector. The 
major elements, particularly Si 0 2, Al20 3, CaO, Na20 
and K20, of obsidian glass discriminate the six main 
Mediterranean sources. Our work demonstrates, 
therefore, the possibility of discriminating different 
provenance of obsidian artefacts using SEM-EDS, by 
means of a relatively rapid, effective, and above all 
non-destructive method. 

Bettinger, Robert L., and Jelmer Eerkens 
1999 Point Typologies, Cultural Transmission, and 

the Spread of Bow-and-Arrow Technology in 
the Prehistoric Great Basin. American 
Antiquity 64(2):231-242. 

Decrease in projectile point size around 1350 
B.P. is commonly regarded as marking the 
replacement of the atlatl by the bow and arrow across 
the Great Basin. The point typology most widely 
employed in the Great Basin before about 1980 (the 
Berkeley typology) uses weight to distinguish larger 
dart points from smaller, but similarly shaped, arrow 
points. The typology commonly used today (the 
Monitor typology) uses basal width to distinguish 
wide-based dart points from narrow-based arrow 

points. The two typologies are in general agreement 
except in central Nevada, where some dart points are 
light, hence incorrectly typed by the Berkeley 
typology, and in eastern California, where some 
arrow points are wide-based. hence incorrectly typed 
by the Monitor typology. Scarce raw materials and 
resharpening may explain why dart points are 
sometimes light in central Nevada. That arrow point 
basal width is more variable in eastern California 
than central Nevada likely reflects differences in the 
cultural processes attending the spread and 
subsequent maintenance of bow-and-arrow 
technology in these two localities. 

Kealhofer, Lisa, Robin Torrence, and Richard 
Fullagar 
Integrating Phytoliths within Use-Wear/Residue 
Studies of Stone Tools. Journal of Archaeological 
Science (1999) 26, 527-546. 

Analyses of phytolith assemblages extracted 
from residues on obsidian artefacts and from the 
surrounding soil matrix of two sites in Papua New 
Guinea address two important methodological issues. 
First, multivariate analysis of phytolith assemblages 
extracted from the edges of stone artefacts, from soil 
directly in contact with the artefact, and from soil 
derived from the same archaeological context 
demonstrates the integrity of phytolith residues. 
Second, reconstructions of tool use based on the 
analysis of phytoliths are compared with results from 
an independent use-wear/residue study. The 
interpretation of phytolith assemblage variability 
enhances and strengthens the use-wear/residue 
results. Finally, integrating the phytolith data within 
the broader use-wear/residue study produces 
significant new findings about changes in obsidian 
tool-use in prehistoric Papua New Guinea. 

Barrett, Thomas P., (New Mexico) and Robert S. 
Santley (New Mexico) 
Obsidian Technology & Assemblage Variation on 
the Gulf Coast of Veracruz, Mexico. Paper presented 
at the 64th Annual Meeting of the Society for 
American Archaeology, Chicago, Illinois, March 
1999. 

This paper examines the variation in obsidian 
assemblages from two survey regions in Veracruz, 
Mexico. Extensive archaeological survey has been 
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conducted in the Tuxtlas and Hueyapan regions and 
these sizeable collections are compared. Principal 
variation in technology is witnessed in both source 
material and reduction strategy. As well, it appears 
that distinct distribution patterns exist in production 
and consumption loci. The technical variation is 
described and spatial patterning is presented to model 
the production distribution systems in these two 
regions. These preliminary results are discussed and 
the paper concludes with directions for future 
research on Mesoamerican obsidian technology. 

Baugh, Timothy (TRC/Mariah Assoc., Inc.), John 
A. Torres (Navaho Nation Archaeology Dept.), & 
Ronald H. Towner (Arizona/L TRR). 
Comparative Approaches to Dinetah & Plains 
Exchange from the Late Prehistoric through 
Historic Periods Paper presented at the 641h Annual 
Meeting of the Society for American Archaeology, 
Chicago, Illinois, March 1999. 

The distribution ofJemez Mountains obsidian in 
the Four Comers and Plains regions during the late 
prehistoric through historic periods can be modeled 
to examine the temporal dynamics of exchange. This 
comparative paper focuses on the Dinetah and 
Gobemador phases associated with the Navajo in 
northwest New Mexico and various cultural phases 
associated with the Wichita and Pawnee in the 
southern and central Plains. Beginning as simple 
linear or down-the-line exchange in both regions, the 
Dinetah and Plains peoples transform exchange into 
more complex regional systems. These are best 
modeled as Parteto systems. which utilize collection 
points for wider distribution. 

Burleson, Richard L. (New Mexico State) 
Lithic Microwear Analysis of the Postclassic Maya 
Site Isla Cilvituk: "Cutting Edge,, Procedures for 
Determining Stone Tool Functions. Paper 
presented at the 64lh Annual Meeting of the Society 
of American Archaeology, Chicago, Illinois, March 
1999. 

The goal of any microwear analysis is to 
reconstruct as completely as possible the site 
economy. Once accomplished, such lithic data can 
then be incorporated into more complex 
interpretations concerning economic, social, and 
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political organization. This research focuses on the 
obsidian assemblage from the Postclassic Maya site 
Isla Cilvituk (A.O. 900-1545). A replica set of 
prismatic blades have been subjected to a full range 
of activities associated with prehispanic behavior in 
order to create use-wear patterns of a known origin. 
These known use-wear patterns will in tum be 
compared to the archaeological assemblage via high
resolution microscopy in an attempt to determine 
specific stone tool function. 

Glascock, Michael D. (Missouri-Columbia), 
William J. Parry (CUNY Hunter College), Cynthia 
L. Otis Charlton (Iowa), Thomas H. Charlton 
(Iowa), & Hector Neff (Missouri-Columbia) 
Obsidian Sources Supplying the Aztec City-States 
of Otumbra and Tepeapulco. Paper presented at the 
64111 Annual Meeting of the Society of American 
Archaeology, Chicago, Illinois, March 1999. 

The Aztec city-states of Otumba and Tepeapulco 
had large numbers of craft workshops producing a 
variety of goods from obsidian. Both city-states 
manufactured cores, prismatic blades, and bifaces; 
Otuma also produced lapidary items such as ear 
spools. Although Otumba is m close proximity to an 
obsidian source, neutron activation analysis indicates 
that substantial quantities of obsidian for use in both 
city-states was obtained from the more distant 
Pachuca source. as well as other sources including 
Paredon. Tulancingo, T epalzingo. and Orizaba. This 
report will detail the results obtained. 

Gudino, Alejandra (Missouri-Columbia), Gonzalo 
Correa! Urrego (Universidad Nacional. Columbia), 
Michael D. Glascock (Missouri-Columbia), Hector 
Neff (Missouri-Columbia), & Sergio Herrera 
(Missouri-Columbia) 
Analisis de la Composicion Quimica de Ia 
Obsidiana de un Sitio Cazador-Recolector en 
Pubenza, Columbia. Paper presented at the 64lh 
Annua] Meeting of the Society of American 
Archaeology, Chicago, 111inois March 1999. 

Sito de Pubenza se localiza en un corredor 
geografico permanente que favorecio el 
desplazamiento de megafauna hacia el altiplano. De 
este s1tto de aprovisionamiento se rescato el 
testimonio de un antiguo pantano y restos de 
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tortugas, roedores, armadillos, polen, cangrejos, 
caracoles, ocre rojo, resina huesos de mastodontes, 
gliptodontes, y una lasca de obsidiana. Esta y una 
muestra del flujo del cerro del Machin se analizaron 
empleando INAA (Instrumental Neutral Activation 
Analysis), se compararon sus huellas quimicas con 
las de otros flujos analizados en MURR y se 
concluyo que estas forman parte de un nuevo flujo de 
obsidiana para Columbia. 

Haney, Daniel M. (Colorado-Boulder) 
A Use Wear Analysis of Obsidian Tools from the 
Classic Southern Mesoamerican Site of Ceren, El 
Salvador: A Low-Power Approach. Paper 
presented at the 64th Annual Meeting of the Society 
of American Archaeology, Chicago, Illinois, March 
1999. 

The exceptional preservation of microblades, 
prismatic blades, and scrapers excavated from 
systemic context at the Classic Southern 
Mesoamerican site Ceren, El Salvador, provides a 
unique opportunity for an analysis of use wear using 
low-power magnification. The use wear on replicated 
obsidian tools is compared with the use wear 
identified on the obsidian artifacts frofil Ceren to 
facilitate the functional interpretation of these 
artifacts. The analysis indicates that functional 
interpretations can be assigned to many of the tools, 
including how they were used and the probable range 
of materials processed by the ancient inhabitants. 

Healan, Dan {Tulane) 
Obsidian Core/Blade Production in a Postclassic 
City. Paper presented at the 64lh Annual Meeting 
of the Society of American Archaeology, Chicago, 
Illinois, March 1999. 

Domestic lithic assemblages from residential 
excavations and debitage and other materials 
recovered from excavation of an urban core/blade 
workshop provide a very large and strikingly 
homogeneous body of data pertaining to the 
production and consumption of obsidian core/blade 
artifacts at Early Postclassic Tula. These data reveal 
highly specialized and systematized strategies of 
procurement, manufacture, and consumption 
believed to reflect the changing role of core/blade 
production in the wake of the urbanization of 
prehispanic Mesoamerica. 

Hirth, Kenneth (Penn State) 
Craft Specialization and the Production of 
Obsidian Prismatic Blades at Xochicalco, Mexico. 
Paper presented at the 64,lh Annual Meeting of the 
Society of American Archaeology, Chicago, 
Illinois, March 1999. 

This paper examines the natural and cultural 
conditions that shaped the production of obsidian 
prismatic blades in specialized workshop areas at the 
urban center of Xochicalco, Mexico, during the 
Epiclassic period {A.O. 650-900). Analysis reveals 
that obsidian was imported to Xochicalco as already 
shaped and utilized prismatic blade cores that were 
used and rejuvenated before being completely 
exhausted. Because obsidian was scarce several 
technological innovations were associated with 
maximizing prismatic blade production within 
workshop contexts, including the preparation of 
platforms on rejuvenated cores using pecking and 
grinding techniques and the removal of small blades 
using a hand-held technique. 

Kindon, Andrew (UC Los Angeles), and Samue1 
Connell (UC Los Angeles) 
Xunantu11ich Obsidian: From Bloodlening to 
Shaving. Paper presented at the 64lh Annual 
Meeting of the Society of American Archaeology, 
Chicago, Illinois. March 1999. 

Analysis of obsidian collected over the last seven 
years by the Xunantunich Archaeological Project 
generated a comparative data set through which the 
sociopolitical and economic relationships between 
the ancient Maya city of Xunantunich and various 
settlements in the surrounding region are explored. 
The resulting interpretive comparisons provide a 
regionally based test of the appropriateness of 
viewing obsidian as a "prestige-good," and in a more 
general sense further our understanding of the nature 
of sociopolitical and economic connections between 
Maya elites and their immediate periphery. 
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Knight, Charles (Pittsburgh) 
More than Microcores: Obsidian Core-Blade 
Technology during the Late Formative to Classic 
Period in Southern Veracruz, Mexico. Paper 
presented at the 64m Annual Meeting of the Society 
of American Archaeology, Chicago Illinois, March 
1999. 

Excavations and surface collections undertaken 
through 1997 at the Late Formative to Classic period 
site of Palo Errado, in southern Veracruz. Mexico 
provided data for investigating the nature of obsidian 
core-blade technology at the site. The presence of 
large, blocky obsidian debitage suggests the 
importation and subsequent on-site reduction of 
quarried material at Palo Errado. New interpretations 
of the nature of obsidian production, distribution, and 
consumption of obsidian in the southern Gulf Coast 
are presented. Finally, the results are couched within 
the regional context to better understand the 
interaction between Palo Errado, and the nearby 
center ofTres Zapotes. 

Nichols, Deborah L. (Dartmouth), Hector Neff 
(Missouri-Columbia), Thomas H. Carlton (Iowa) & 
Michael D. Glascock (Missouri-Columbia) 
Geochemical Source Determination and Post
classical Political Economies. Paper presented at 
the 64m Annual Meeting of the Society of 
American Archaeology, Chicago, Illinois, March 
1999. 

The Aztec empire and other expansionist states 
of the Postclassic period developed from a structure 
of militaristic city-states. State evolution during the 
Postclassic also involved significant economic 
changes, including increased specialization, market 
exchange, and agricultural intensification. The 
application of methods of geochemistry-based source 
determination to archaeological data is providing 
significant new information on Postclassic systems of 
production and distribution in goods made of 
ceramics and chipped and ground stone. This paper 
discusses the methods employed in source
determination studies, their contribution to 
understanding Postclassic political economies, and 
theoretical and methodological issues raised by this 
recent research. 
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Norris, Susan (Harvard) 
Lithic Reduction Technology in the Aztec 
Provinces: Urban and Rural Evidence from 
Morelos. Paper presented at the 64th Annual 
Meeting of the Society of American Archaeology, 
Chicago, Illinois, March 1999. 

Excavations of households at the urban center of 
Yautepec, and rural sites of Capilco and Cuexcomate 
have provided an extensive lithic assemblage. 
Preliminary results indicate that obsidian prismatic 
blades were produced in this provincial region of the 
Aztec empire. The distinctive reduction technology 
was undertaken in the urban center and was based at 
least in part on the utilization of· lunate'' cores. The 
data will be evaluated in the context of current 
models of the organization of lithic production 
during the Late Postclassic of Central Mexico. The 
results have implications for the structure of the 
local, regional, and interregional economies. 

Pastrana Alejandro (INAH, Mexico) 
Aztec Obsidian Exploitation and the Production of 
Prismatic Blades at the Sierra de Las Navajas, 
Mexico Obsidian Quarry. Paper presented at the 
64th Annual Meeting of the Society of American 
Archaeology, Chicago Illinois. March 1999. 

Obsidian tool production at the Sierra de Las 
Navajas (Pachuca) obsidian quarry included bifacial 
prefonns, a variety of preformed ritual objects, and 
prismatic cores for the removal of prismatic blades. 
Final finishing of these items was completed in 
workshops at sites in the area of their final 
distribution. This paper discusses a mining camp and 
prismatic blade workshop at the Las Navajas quarry 
where blades were produced using a variety of 
techniques that appear to have been utilized in the 
domestic activities of miners and associated 
craftsmen. 

Rizo, Michael (Arizona State) 
Temporal Change in Prismatic Blade Use at 
Urichu, Michoacan. Paper presented at the 641h 
Annual Meeting of the Society of American 
Archaeology, Chicago, Illinois, March 1999. 

Recent research at Urichu, Michoacan has 
revealed an apparent shift in local elite social 



organization through time. Two very distinct 
archaeological assemblages are associated with the 
Classic/Epiclassic and Postclassic time periods. 
Between these two assemblages, a rise in the 
quantities of gray-black prismatic blades brought to 
the site through time is observed in conjunction with 
the transformation of the elite class at Urichu and 
other sites in Central Michoacan. However, the 
relative amount of green obsidian blades seems 
unaffected by this elite class transformation and 
remains constant from the Middle Classic to the Late 
Postclassic. 

Silliman, Stephen (UC Berkeley) 
Obsidian Use in the 19th Century: New Data from 
Northern California. Paper presented at the 64th 
Annual Meeting of the Society of American 
Archaeology, Chicago, Illinois, March 1999. 

Obsidian studies are an integral part of 
reconstructing prehistoric chronology, trade patterns, 
and lithic use in various parts of the American West, 
especially California. However, few archaeologists 
have focused intently on obsidian for understanding 
Native American presence at historical sites. Using 
two 19"'-century colonial sites in Northern California, 
this paper will explore how the interplay of obsidian 
data (i.e. geochemical sourcing, hydration readings), 
19111-century indigenous and nonindigenous material 
culture, and historica] documents can provide 
insights into both the structure of native responses to 
colonization and the very nature of obsidian 
hydration dating. 

Soto y Alvarez, Ma. De los Dolores (Universidad 
Nacional Autonoma de Mexico) 
The Production of Obsidian Tools at Teuchitlan, 
Jalisco. Paper presented at the 64th Annual Meeting 
of the Society of American Archaeology, Chicago, 
Illinois, March 1999. 

This paper examines obsidian tool production at 
the site of Teuchitlan, a large ceremonial and urban 
center in the western Jalisco during the Classic 
period (A.D. 200-700). The scale of Teuchitlan's 
ceremonial architecture is much larger than is found 
in other areas of West Mexico during this period 
suggesting it was organized as a complex chiefdom. 
This presentation explores the organization of 
obsidian tool production, the degree of craft 
specialization, and the complexity and variation of 

manufacturing techniques used to produce obsidian 
artifacts at Teuchitlan during the Classic period. 

Steffen, Anastasia (New Mexico) 
When Obsidian Goes Bad: Forest Fire Effects on 
Jemez Obsidian. Paper presented at the 64th Annual 
Meeting of the Society of American Archaeology. 
Chicago, Illinois, March 1999. 

Until recently forest fire effects have been a 
known but largely unexplored factor in 
archaeological obsidian research. In this paper I 
examine the role of fire for archaeological 
applications of obsidian analysis, with particular 
emphasis on obsidian hydration. I discuss current 
results of the Dome Fire Effects Study, initiated to 
examine the extraordinary fire damage observed at 
one of the large "Obsidian Ridge" (Rabbit Mountain) 
prehistoric obsidian quarries in the Jemez Mountains 
of Northern New Mexico. 

Stokes, Brian {Saddleback College) 
Lithic Analysis and Preliminary XRF Study of 
Obsidian from Residential Contexts at Isla Alor. 
Paper presented at the 64th Annual Meeting of the 
Society c.f American Archaeology, Chicago, 
Illinois, March 1999. 

Recent work is beginning to explore the 
economic activities of residential sites of La Venta. 
The lithic assemblage recovered from Isla Alar is 
offering insight into the trade and redistribution of 
obsidian and other lithic materials during both Olmec 
and Postclassic periods. A preliminary XRF trace 
element study has revealed a much greater access to 
distant obsidian sources at residential sites than 
previously observed. 

Trachman, Rissa M. {Texas-Austin) 
Trade/Exchange, Technology, and Ritual: An 
analysis of Obsidian Artifacts from an Early 
Classic Tomb at the Site of Dos Hombres, Belize. 
Paper presented at the 64th Annual Meeting of the 
Society of American Archaeology, Chicago, 
Illinois, March 1999. 

The 1997 field season of the Programme for 
Belize Archaeological Project produced a collection 
of artifacts from an Early Classic Maya tomb, Dos 
Hombres, Belize. A preliminary study was initiated 
with three objectives. First, the artifacts were 
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categorized morphologically to ascertain production 
technology. Second, a sample of the collection was 
examined for macroscopic and microscopic use wear 
patterns in order to determine possible function(s) of 
the obsidian. Finally! neutron activation analysis was 
employed to determine the possible source(s) of this 
material. These analyses were implemented to gain 
insight into the processes that this assemblage 
underwent in reaching its provenience, including 
implications of trade, exchange, and the method of 
deposit in the context of the tomb. 

Tykot, Robert H. (S Florida), Luke R. Adams 
(Southampton, UK), Byron Bass (Edinburgh) 
Timothy Kaiser (Royal Ontario Museum), and 
Staso Forenbaher (S Methodist) 
Prehistoric Obsidian Trade in the Adriatic: New 
Evidence from Susac and Palagruza. Paper 
presented at the 64th Annual Meeting of the Society 
of American Archaeology, Chicago, Illinois, March 
1999. 

Obsidian artifacts have been recovered from 
Neolithic through Bronze Age contexts on the 
Adriatic islands of Susac and Palagruza. Obsidian 
from geological sources on the islands of Lipari, 
Palmarola, Pantelleria and Sardinia is found at 
Neolithic sites on the Italian peninsula; obsidian from 
sources in central Europe has until now very rarely 
been found as far south as the Mediterranean. This 
provenance study examines obsidian usage in a 
"frontier" area between peninsular Italy and 
southeastern Europe, and provides important 
infonnation on Mediterranean island colonization~ 
long-distance maritime contacts, and social 
interaction, influence, and development in these 
regions. 

Yohe, Robert 
1998 The Introduction of the Bow and Arrow and 

Lithic Resource Use at Rose Spring. 
Joumal of Califomia and Great Basin 
Anthropology 20(1): 26-52. 

One objective of the most recent re-excavation of 
the Rose Spring site in eastern California was to 
evaluate the impact of the bow and arrow on local 
obsidian expJoitation. Part of the strategy of the study 
involved the collection and analysis of a large sample 
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of lithic reduction/production waste produced over 
the 5 500-year occupation of the site. A change was 
anticipated in the use of bifacial cores with the 
adaptation of a new hunting technology requiring 
less lithic material. A model of change was posited 
and then tested by using the data generated from the 
study. The results of the analysis indicate the 
possibility that certain changes m the reduction 
strategies practiced by the inhabitants of Rose Spring 
did not become manifest until nearly 1.000 years 
after the appearance of the bow. suggesting 
persistence of the use of the dart and atlatl until about 
A.D. 1500. An alternative interpretation based on 
obsidian hydration data is also discussed. 
Depositional mixing late in time. coupled with 
change in site tool production activities late in time 
could account for the apparent appearance of 
continuity of earlier dart point reduction strategies 
during the long-term use of the site. 

Abstracts from: 
THE EFFECTS OF FIRE/HEAT ON 

OBSIDIAN 

Symposium at the 33ro Annual Meeting of the 
Society for California Archaeology. Sacramento. 
April 1999. Co-sponsored by IAOS. 
Organizers: Tom Origer and Dave Fredrickson 
(Sonoma State University) 

For several decades, a number of researchers have 
examined the effects that fire/heat has on obsidian 
specimens. Some studies were focused on the after
effects of wildfires. some on controlled bums. and 
still others on conditions created under laboratory 
conditions. An understanding of the effects of 
fire/heat on obsidian specimens continues to gain in 
importance as land managers increasingly use fire to 
control fuel buildup in woodlands and forests and 
alter vegetation patterns (i.e .. improve pastureland). 
This session brings together researchers to describe 
their work and findings in a setting conducive to 
discussion, debate, and sharing of infom1ation. 

BENSON, Arlene 
Humboldt-Toiyabe National Forest 
Effects of Fire 011 Obsidian Hydration Rind 
Thicla,ess 



In September 1996, ninety obsidian samples were 
treated to low, moderate, and high intensity fire 
during a prescribed fire in a high mountain sagebrush 
environment. Thermocouples were used to record 
maximum temperatures reached at each sample 
during the burn. Ten control samples were not 
treated to fire. The obsidian hydration rinds of all 
100 samples included in the study were measured 
before and after the study. Changes in hydration rind 
thickness of both treated and untreated obsidian 
samples will be described and implications 
discussed. 

DEAL, Krista 
McLEMORE, Denise 
Eldorado National Forest 
Effects of Prescribed Burning 011 Obsidian a11d 
Implications for Reconstructing Past Landscape 
Conditions 

Hydration bands on surface and near-surface 
obsidian often become diffused and unreadable 
following wildfires. The assumption has been that 
less intense fires, like those prescribed for 
management purposes, do not reach tempratures that 
would affect hydration bands, although there has 
been little data to support this as'iumption. The 
current study measured the effects to archaeological 
obsidian of both temperature and duration of heat in 
two prescribed burns with differing fuel loads. 
Preliminary results indicated that duration of 
exposure to heat, even at low temperatures, creates 
effects on hydration bands similar to those of 
elevated temperatures. These results have potential 
implication for expanding fire histories beyond the 
400-year limit of tree-coring, for reconstructing prior 
landscape conditions and Indian burning practices, 
for archaeological interpretations, and for cultural 
resource and ecosystem management. 

GREEN, Dee 
Warner Mountain Ranger District, USDA Forest 
Service 
Re-Hydrated Obsidian Projectile Points on the 
Warner Mountains, California 

Fire is the only known method, in the natural 
environment, which can remove hydration rinds from 
obsidian. In cases where early archaic projectile 
points show hydration rinds which reflect what is 
thought to be a much later time period, there is a 
probability that such points have been subjected to 
fire and then re-hydrated. This paper examines a 

collection of such points from the Warner Mountains 
of northeastern California. Distributions of all 
hydrated points, by watershed, are examined and 
plotted. The utility of re-hydrated points in studies 
of fire history is examined. 

HALFORD, F. Kirk 
HALFORD, Anne S. 
Bureau of Land Management 
The Trench Canyon Prescribed Bum: An Analysis of 
Fire Effects 011 Archaeological Resources within the 
Sagebrush Steppe Community 

Prescribed fire is becoming a common tool on 
Public Lands to manage fire behavior. fuel loading, 
and vegetation community association. The effects 
of this management practice on archaeological 
resources is of concern. This paper will focus on the 
effects of a prescribed bum on the hydration 
birefringent rim of obsidian artifacts. In particular, 
this analysis addresses the differential effects of fire 
within three quantified fuel zones within late seral 
Great Basin sage (Artemisia tridentata spp. 
tridentata) and upland sagebrush steppe community 
types. 

KELLY, Roger 
National Park Service 
An Overview of Obsidian Studies within NPS Park 
Projects 

From clumsy field experiments to higher-tech 
laboratory efforts, National Park Service 
archeological staff have explored heat effects upon 
obsidian for nearly two decades. Early assumptions 
and guesses have led to systematic and organized 
data collecting, but mostly post-prescription bums or 
post-wildfire campaigns. What have we - as one 
agency - learned about changes or lack of change in 
obsidian materials as found within several California 
NPS park units? And also, what about the 
neighboring NPS park units elsewhere in the West 
where comparative data exist? Are we working better 
with our fire program colleagues as a result of greater 
understanding about obsidian and fire? 

LOYD, Janine 
Sonoma State University Obsidian Laboratory 
Rehydratio11 of Burned Obsidian 

Obsidian specimens have, no doubt, been 
exposed to fire during prehistoric and historic times, 
sometimes deliberately, but most often 
unintentionally as in the case of wildfires. Three 
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basic questions present themselves when looking at 
the effects of obsidian have been exposed to fire. 
Does obsidian lose hydration when it is burned? 
Does obsidian have the ability to rehydrate after it 
has been exposed to fire? Does the temperature at 
which the obsidian was burned affect obsidian 
rehydration? This paper presents the results of 
experiments designed to address these questions. 

SCHRODER, Sue-Ann 
Sonoma State University Obsidian Laboratory 
A Synthesis of Previous Studies that Explored the 
Effects of Fire on Obsidian: Where We ·ve Been and 
Where We 're Going 

Some 15 unpublished and published documents 
related to fire/heat effects on obsidian were reviewed. 
Virtually each document described a different set of 
procedures that were used to determine whether 
fire/heat had affected hydration bands. The broad 
range of study procedures resulted in a shared 
conclusion-hydration bands were affected by 
fire/heat in some way. This paper wi11 synthesize 
and describe analytical techniques and results of 
prior studies, with the intent of creating a solid 
foundation upon which future studies can be 
designed. 

SHACKLEY. M. Steven 
Archaeological XRF Laboratory, Phoebe Hearst 
Museum of Anthropology, University of California, 
Berkeley 
DILLIAN, Carolyn 
Themzal and Enviro11me11tal Effects 011 Obsidian 
Geochemistry: Experimental and Archaeological 
Evidence 

Recent EDXRF compositional studies of 
thermally altered archaeological obsidian from a 
number of late period sites in New Mexico and 
Arizona suggested that extreme thermal alteration 
may have been responsible for the depletion of 
elemental concentrations in the mid-Z x-ray region; 
a region where the most sensitive incompatible 
elements for the discrimination of archaeological 
obsidians reside. A stepped heating experiment 
subjecting samples of peraluminous to peralkaline 
artifact-quality obsidian to temperatures between 
500°C and 1080°C indicated that at temperatures 
over 1000°C extreme mechanical changes occur, but 
the elemental composition in the mid-Z region does 

10 - IAOS Bulletin No. 24, Summer 1999 

... 

ii 

not vary beyond that expected in typical instrumental 
error. It appears that the apparent depletion of 
elemental concentrations in the archaeological 
specimens is due to EDXRF analysis of surface 
regions where melted sands bonded to the surface 
glass are incorporated into the results. If accurate 
analyses of burned obsidian artifacts are desired. the 
layer of melted sand from the depositional contexts 
must be removed before analysis. 

SIEFKIN, Nelson 
National Park Service, Redwood National and State 
Parks 
Manual Fuel Load Reduction as a Means of 
Reducing the Effects of Fire 011 Obsidian Hydration: 
An Example from Lassen Volcanic National Park 

Each of the four National Park Service Units of 
northern California-Lassen Volcanic National Park.. 
Lava Beds National Monument Redwood National 
Par~ and the Whiskeytown National Recreation Area 
- have prescribed fire programs which are conducted 
in areas with radically different vegetation types. As 
a result, the archaeological survey strategy and the 
assumptions about the effects of fire on obsidian (and 
other cultural resources), in each unit, differ. as do 
the protective measures for these resources. In \ 998. 
National Park Service and California Department of 
Forestry personnel removed a substantial mount of 
dead and down woody fuel from the surface of a 
large lithic scatter in Lassen Volcanic. In the absence 
of funds for obsidian hydration, subsurface testing, 
and other studies, manual fuel load reduction may be 
a viable means of protecting obsidian from the 
effects of high temperature controlled bums and 
wildfires. 

SKINNER, Carl N. 
USFS, Pacific Southwest Research Station 
Weatherspoon, C. Phillip 

Fire Regimes and Fire Histo,y: Implications for 
Obsidian Hydration Dating 

That fire can alter the hydration bands of 
obsidian specimens and thus affect the accuracy of 
dating is well known. It is also wel1 known that 
before the 20th century. fires were general1y frequent 
(intervals of 5-20 yrs were common) in most forest, 
woodland, grassland, and shrub ecosystems of the 
western U.S. and especially California. Thus it is 
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likely that obsidian material that has been 
unprotected for more than a few decades on or near 
the soil surface has been exposed to fire. Only 
material that was buried and remained so after it was 
no longer used is likely to have escaped being 
influenced by fire. Fire intensity and duration of 
burning are highly variable and dependent upon the 
nature of the available fuels and weather conditions. 
Thus, high variability in dates inferred from 
hydration rinds should be expected from artifacts that 
have been exposed to the effects of past fires. 

SMITH, Jim 
California Department of Forestry and Fire 
Protection 
Protecting Archeological Sites with Prescribed Fire 

Past fire studies have shown that fire has a 
measurable effect on the hydration rind that forms on 
obsidian artifacts. Ecosystem management requires 
the reintroduction of fire through either prescribed 
fires or to allow wildfires to burn unabated. 
Wildfires are happenstance, and when occurring in 
areas where significant archeological resources are 
located, damage to sites can occur not only through 
suppression actions but from the unnatural fire 
intensities generated from accumuhted fuel loading 
attributed to successful fire management practices. 
Wildfires therefore, do not afford the opportunity for 
archaeologists to successfully protect known and 
newly discovered sites. Prescribed fire, through 
proper planning and site surveys, can protect 
archeological resources and allow the reintroduction 
of fires as a natural process in fire dependent 
ecosystems. 

SOLOMON, Madeline 
Sonoma State University and California Department 
of Forestry and Fire Protection 
Fire and Glass: Experimental Appraoches to 
Understanding the Effects of Prescribed Burning on 
Obsidian Hydration Bands 

During field experiments conducted in spring 
1998 at Boggs Mountain Demonstration State Forest 
in Lake County, California, the hydration bands on 
obsidian artifacts placed in ground surface and 
subsurface contexts were not affected by exposure to 
prescribed bum conditions. Subsequent laboratory 
experiments at Sonoma State University suggestsed 
that hydration bands may not be affected by 
prolonged exposures (24 hours) to temperatures of 
100°C or below. These findings are considered in 

light of previous research on the effects of prescribed 
fire on obsidian hydration bands, and it is suggested 
that an examination of the specific prescription 
involved in a proposed bum is an essential factor in 
determining the likelihood that hydration bands may 
become damaged during prescription burning. As 
additional studies are needed to expand and refine 
our understanding of the effects of fire on hydration 
bands, several experimental approaches are proposed 
and discussed. 

STEFFEN, Anastasia 
University of New Mexico 
The Dome Fire Study: Extreme Forest Fire Effects 
on Jemez Obsidian 

The 1996 Dome Fire burned over several 
obsidian source locations in the Jemez Mountains of 
northern New Mexico. At one site, Capulin Quarry. 
the effects of the wildfire on obsidian were 
remarkably severe - including artifact bubbling, 
bloating, and complete destruction through 
vesiculation. This paper presents these effects along 
with an exploration of why obsidian at this source 
(Rabbit Mountain/ Cerro Toledo rhyolite) had such 
a volatile response during this forest fire. 

[Editor's Note: The Effects ofFire/Heat symposium, 
held all Friday afternoon and Saturday morning at the 
SCA Annual Meeting, was very well attended and 
enthusiastically received. We hope to print one or 
more of the excellent papers in an upcoming issue.] 

Prehistoric Use of the Coso Volcanic Field. Arny J. 
Gilreath and William R. Hildebrandt. Contributions 
of the California Archaeological Research Facility 
No. 56, 1997, x +202 pp., 12 maps, 26 figures, 9 
plates, 87 tables, $25.95 (paper). 

A review of the above monograph by David 
Rhode, Quaternary Sciences Center, Desert Research 
Institute, Reno, Nevada, appears in the most recent 
issue of the Journal of California and Great Basin 
Anthropology 20(2):285-289. Read the review, then 
visit the UCARF website for ordering information: 
http://www.qal.berkeley.edu/arf 
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Minutes of the IAOS Annual Meeting 

The 11'11 Annual Meeting of the IAOS was held at the 
Sheraton Chicago Hotel and Towers on Thursday 
afternoon. 25 March 1999, in conjunction with the 64th 
Annual Meeting of the Society for American Archaeology. 
Eleven members attended. 

The meeting was called to order by Secretary
Treasurer Pat Dunning because President Dave 
Fredrickson was, unfortunately, unable to attend. Pat 
briefly covered the IAOS accomplishments of the past 
year, under Dave's leadership and with Suzanne Stewart's 
able editorship of the Bulletin. Suzanne has agreed to do 
two more issues, giving us time to find someone to take 
over. Dave Fredrickson offered two suggestions: that the 
President's term be lengthened to two years - he felt he 
fmally understood the job just as his term was ending -
and that perhaps we would be bettered served by two "fat" 
newsletters per year, rather than the three we are 
publishing now. Pat then passed the gavel to Geoffrey 
Braswell, IAOS President for the 1999-2000 fiscal year. 

Geoffrey made four suggestions in his opening 
statement: (1) We could increase IAOS involvement and 

membership if each of us would approach colleagues in 
archaeology and other fields whom we know are not 
members. (2) We should try to widen our (unofficial) 
focus beyond obsidian hydration dating and source 
provenience to other aspects of obsidian studies. (3) 
Building on the groundwork already set by the 
Association, we should sponsor obsidian sessions at the 
SAAs and other national meetings. (4) We also should 
increase our regional presence: the combined IAOS and 
Society for California Archaeology obsidian sessions at 
this year's SCA are a good start. and Geoff hopes that next 
year's State University of New York - Buffalo's 
archaeometry conference could serve the same purpose in 
the East. Geoff also thanked Dave Fredrickson, Pat 
Dunning, and Suzanne Stewart for their years of dedicated 
service and announced he had found two graduate students 
who had agreed to take over as editors of the Bulletin: BiJI 
Mcfarlane (SUNY-Buffalo) and Carleen Sanchez (UC 
Santa Barbara). 

Pat Dunning announced the election results. E. 
Michael Elam was elected President-Elect in a very close 
race, and Michael A. Gottesman was elected Secretary
Treasurer, almost unanimously. 

IAOS INCOME AND EXPENSE REPORT 

1998-9 1997-8 1996-7 1995-6 1994-5 
Income 
Membership Dues 2060.0U 2364.18 1835.09 1800.00 1380.00 
Reprints, Biblio 20.00 20.00 
Donations so.co 30.00 
Interest 55.38 61.24 40.45 36.65 28.28 
Total 2115.38 2495.42 1905.54 1836.65 1428.28 

Expense 
Newsletter 410.23 267.59 338.84 611. 99 221.21 
Printing 69.52 
Postage 305.61 306.47 366.67 477.29 230.97 
Office Expenses 83.00 69.17 45.70 63 . 88 46.16 
Bank Service Chgs 4.00 14.00 3.00 -10.00 96.00 
Honorarium 500.00 
Meeting Expense 265.07 
Total 802.84 1226.75 754.21 1143 .16 859.41 

Net 1312.54 1268.67 1151.33 693.49 568.87 

YE Balance 7570.35 6257.81 4989 .14 3837.81 3144.32 

Members 94 99 100 114 
International 15 13 12 15 14 
New 12 13 4 7 14 
Life 20 17 12 10 B 

Checking Balance 4421.71 3164.55 1957.12 646.86 - 9/18/96 

Savings Balance 3148 .64 3093.26 3032.02 3000.00 
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IAOS Minutes - 25 March 1999, contd. 

Pat also provided an update on our financial situation 
[see page 2 of this issue for financial report]. Our 31 March 
1999 bank balance was $7570.35, an increase of$1312.54 
over last year. However, $1100 of that increase comes 
from four new life members - three individuals, plus the 
University of Auckland, which paid $500 for an 
institutional life membership. 

Our income for the year totaled $2115.38, comprised 
of$2060 from membership dues and $55.38 from interest 
Expenses totaled $802.84; 89% went for printing and 
mailing the newsletter [$410 and $306, respectively], most 
of the rest for buying the gavel which Jon Ericson gave to 
Dave Fredrickson last year, and which was passed to 
Geoffrey Braswell this year. As of March 31 , 1999 we had 
94 members. Fifteen were international, 15 were students, 
and 20 were life members. 

Pat also provided an update on our financial situation 
[see page 2 of this issue for fmancial report]. Our 31 March 
1999 bank balance was $7570.35, an increase ofSl 312.54 
over last year. However, $1100 of that increase comes 
from four new life members - three individuals, plus the 
University of Auckland, which paid $500 for an 
institutional life membership. 

Our income for the year totaled $2115 .38, comprised 
of$2060 from membership dues and $55.38 from interest. 
Expenses totaled $802.84; 89% went for printing and 
mailing the newsletter [$410 an ... $306, respectively]; J .1ost 
of the rest for buying the gavel which Jon Ericson gave to 
Dave Fredrickson last year, and which was passed to 
Geoffrey Braswell this year. As of March 31 , 1999 we had 
94 members. Fifteen were international, 15 were students, 
and 20 were life members 

Geoff requested nominations from the floor for next 
year's IAOS officers. Andy Darling was nominated and 
seconded for President-elect. There were no other 
nominations. 

The meeting attendees discussed Dave' s suggestion 
that we extend the term of President from one to two years, 
and all agreed that it was a good idea. It was also agreed 
that the President and Secretary-Treasurer's terms should 
be offset, to provide better continuity. Pat Dunning agreed 
to initiate the bylaws change required and submit it to the 
membership. 

Pat Dunning mentioned that when dropping a member 
for non-payment of dues, she sends a letter asking why the 
Association had not met expectations. Someone fmally 
responded - he was interested in hydration rate studies, 
while most recent Bulletin articles relate to sourcing 
studies. Pat asked that we try to increase our Bulletin 
submissions in that area. 

The Obsidian Bibliography, last updated in October 
1993, was discussed. Craig Skinner has no intention of 
updating the diskette-based version, but may eventually 

update the version on the web. Mike Glascock mentioned 
that there is a way, on the web site, to submit abstracts to 
update the on-line bibliography. He admitted that he had 
submitted only a few under this system. Pat Dunning 
agreed to investigate this possibility, and to at least submit 
those abstracts which have appeared in the Bulletin since 
the bibliography was last updated. 

Robert Tykot passed out a copy of a recent Society for 
Archaeological Sciences Bulletin. to IAOS members who 
were not SAS members. 

Mike Gottesman briefly discussed the work the UCLA 
Obsidian Lab has been doing [ see his article in this issue of 
the Bulletin). He also indicated his intent to increase IAOS 
membership from the Geoarchaeology interest group 
meeting at the SAA, this year scheduled immediately after 
ours. 

The following members attended the annual meeting: 
Geoff Braswell, John Cook, Andy Darling, Pat Dunning. 
Mike Glascock, Mike Gottesman, Helen Haines, Carleen 
Sanchez, Chris Stevenson, Robert Tykot. 

Respectfully submitted, 

Patricia A. Dunning 

NEW IAOS MEMBERS 

The following people have joined the IAOS since the 
last issue of the Bulletin; they are listed with current 
residence and affiliation: 

Daniel Camboia, Sacramento, CA: Archaeological 
Resource Center, California State University, 
Sacramento 

Edward Christensen, Salt Lake City; graduate student. 
University of Utah 

Carolyn Dillian, Walnut Creek, CA; University of 
California, Berkeley 

Jelmer Eerkens, Santa Barbara; University of 
California, Santa Barbara 

Helen R. Haines, Scarborough, Canada; Institute of 
Archaeology, London, UK 

William J. Mcfarlane, Buffalo, NY; SUNY-Buffalo 
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CALENDAR OF EVENTS 

19-20 February 2000 - Arcbaeometry Conference at 
SUNY-Buffalo. Details to be announced. 

5-9 April 2000 - 65th Annual Meeting of the Society for 
American Archaeology, Philadelphia. 

19-22 April 2000- 34th Annual Meeting of the Society for 
California Archaeology , Riverside, California. 

Get your events added to the calendar listings by dropping 
an e-mail note to the editor. 

ABOUT THE IAOS 

The IAOS was established to: 

1. develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2. develop standards for recording and reporting 
obsidian hydration and characterization results; 

3. provide technical support in the form of training and 
workshops for those wanting to develop their 
expertise in the field. and; 

4. provide a central source of information regarding 
the advances in obsidian studies and the analytic 
capabilities of yarious laboratories and institutions. 

Membership 

The IAOS needs membership to ensure success of the 
organization. To be included as a member and 
receive all of the benefits thereof, you may apply for 
membership in one of the following categories: 

• 
• 

• 

Regular member $20.00/year 

Institutional member $50.00 

Student member $10.00/year or free with 
submission of paper to newsletter and 
copy of current student identification 

Life-Time Member $200.00 

Regular members are individuals or institutions who 
are interested in obsidian studies, and wish to support the 
goals of the IAOS. Regular members will receive any 
general mailings; announcements of meetings, 
conferences~ and symposia; bulletins; and papers 
distributed by the IAOS during the year. Regular 
members are entitled to attend and vote in Annual 
Meetings. 
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Institutional members are those individuals. 
facilities, and institutions who are active in obsidian 
studies and wish to participate in inter~laboratory 
comparisons and standardization. If an institution joins. 
all members of that institution are listed as IAOS 
members, although they will receive only one mailing 
per institution. Institutional members will receive 
assistance fro~ or be able to collaborate with. other 
institutional members. Institutional members are 
automatically on the Executive Board. and as such have 
greater influence on the goals and activities of the IAOS. 

*Membership fee may be reduced and/or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and return 
to the Secretary-Treasurer with a short explanation 
regarding lack of payment. 

••Because membership fees are very low. the IAOS 
asks that all payments be made in US dollars in 
international money orders or checks payable on a bank 
with a US branch. If you do not do so. much of your 
dues are spent in currency exchange. If you wish to Jom 
us, mail a check or money order to the lAOS: Michael 
Gottesman, Secy-Treas., 4921 Arvada Street. Torrance 
CA 90503. 

CALL FOR ARTICLES AND 
INFORMATION 

Submissions of articlt!S. short reports. abstracts. or 
announcements for inclusion in the newsletter are 
always welcome. We accept electronic media on IBM
compatible diskettes in a variety of word-processing 
fom1ats, but WordPerfect (up to 8.0) or Word 97 is 
preferred. A hard copy of the text and any figures should 
accompany diskettes. (Contributions may a)so be e
mailed, by prior arrangement; see below.) 

Deadline for the Fall Bulletin is 15 September 1999. 

Send submissions to -
Suzanne Stewart 
IAOS Bulletin Editor 
Anthropological Studies Center. Bldg. 29 
Sonoma State University 
Rohnert Park, CA 94928 

To send short contributions, discuss article ideas, or 
make suggestions, please get in touch by e-mail: 
sstewart@sonic.net. 

Our new editors will take over after the September issue. 
Talk to William Mcfarlane about ideas for future issues: 
380 MCF AC/Ellicott Complex, SUNY-Buffalo, 
Amherst NY 14261 . 
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INTERNATIONAL ASSOCIATION FOR OBSIDIAN STUDIES 

Yes, I'd like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

Yes, I'd like to become a member ofIAOS. A check or money order for the annual membership 
fee is enclosed (see below). Please send my first issue of the IAOS Bulletin and a copy of the 
diskette-based (IBM PC-compatible) IAOS Obsidian Bibliography. Please check disk format 
required: _ 5 1/4 360 KB or_ 3 1/2 1.44 MB. 

I am a student ( copy of ID enclosed) and I am enclosing an abstract for a published obsidian 
related article or submitting a paper to the IAOS for printing in the Bulletin. Please enter my free 
membership. Please send the bibliography on _ 5 1/4 360 KB or_ 3 1/2 1.44 MB diskette. 

Not convinced, but want to know more? 

Please send me a complimentary issue of the latest IAOS Bulletin. 
Please send me a copy of the IAOS Obsidian Bibliography (__ 5 1/4 or _ 3 1/2) and a 
complimentary copy of the IAOS Bulletin. My check or money order for $IO (refundable if I join 
IAOS this calendar year) is enclosed. 

'N"ame ____ ~------------------------ _______ ____ 
Title _______________ ·---------------------
Street Address --- --- ------ ------ ---------
City, State, Zip 

Country _____ _ _ _ ____________ ________ _ 

Affiliation - ------- - ----- ----- -----------
Work Phone FAX # ------------- ---- ---------
Home Phone (op ·ona11 _ ___ ___ _________________ _ 
E-Mail Address{es) -------------------------

My check or money order is enclosed for the following amount (please check one): 

_ $10 Student (submit ID) 
_ $20 Regular Member 

$50 Institutional Member 
$200 Lifetime Member 

Please return this application to : 
IAOS 

M. Gottesman 
4921 Arvada St. 

Torrance, CA 90503-1413 
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NEWS AND INFORMATION 

NEW BY-LAWS NOW IN FORCE 

The updated by-laws, sent to all members, have 
been passed and are now in force. Currently the 
IAOS has 91 individual voting members. Votes 
were received from 33. Thirty-one (31) votes were 
YES, one was NO and one had no entry. 

Considering the usual 'tum-out' for political 
elections, this result augurs well for the continuing 
interest in the IAOS by our membership. 
Interestingly, thirteen (13) replies were by email 
while the remainder of 18 utilized the included 
postcards. 

There are advantages to each voting method -
email is convenient and fast while snail-mail can be 
anonymous (but most postcards had return 
addresses - only a total of 8 votes were 
anonymous). 

My conclusion is that postcards are very 
effective and should be the primary voting method 
when voting for officers but to allow for email 
voting as an alternative. If there are other voting 
issues, perhaps email could or should be the 
primary means and use snailmail as the backup. 

Winter 2000 

Interim Membership & Financial Report 

-We need new ideas 

At the current time, the IAOS has a total of 
$7620 and 96 members including Institutions. 
With a sample set of only two (2) newsletters under 
my belt, it would appear that the financial 'bum
rate' is about $200/issue. 

This means that we are in a very solid position 
financially, but our membership is staying very 
static - each year we add a few, lose a few. As an 
organization, is this what we want? 

Further, it seems to me that the utilization 
and acceptance of obsidian sourcing and/or dating 
data in resolving archaeological problems is not 
increasing. If this is also true from your point-of
view, what - if anything - should the IAOS do 
about it? 

Please send ideas or commentary and then 
these can become discussion points next April in 
Philadelphia (the SAA's-remember??). 

- Mike Gottesman 

The IAOS will be offering two compebbve 
funding opportunities to students. A $500 stipend 
will be given to the organizer (or co-organizers) of 
a session at the next Society for American 
Archaeology meetings in New Orleans. The 
session topic is open to any aspect of obsidian 
studies, including but not limited to methodological 
and theoretical issues of sourcing and dating, 
exchange, production, or use of obsidian artifacts. 
Interested students should send a one page proposal 
to Michael Elam at jme@utkux.utcc.utk.edu by 
July l, 2000. The recipient of this stipend will also 
receive a one year IAOS membership. 



A $500 grant will also be offered by the IAOS 
during the next year. Students conducting research 
on any aspect of obsidian are eligible to apply. 
Please send a proposal no longer than one page in 
length to Michael Elam by November 1, 2000. 

CALENDAR OF EVENTS 

5-9 April 2000 - 65 1
h Annual Meeting of the 

Society for 
American Archaeology, Philadelphia. 

19-22 April 2000- 34m Annual Meeting of the Society 
for 

California Archaeology , Riverside, California. 
Get your events added to the calendar listings by 
dropping an e-mail note to the editor. 

The International Association for Obsidian 
Studies has sponsored a forum at the 65th Annual 
Meeting of the Society for American Archaeology, 
Philadelphia. The forum will be held in Salon C 
between 8:00-11:00 AM, Sunday 9 April. The 
session is organized by Rissa M. Trachman and is 
entitled: Obsidian Studies in the Maya Region. 

Forum Abstract 

Examining the organization of obsidian production 
has the potential to contribute to our understanding 
of Ancient Maya social, economic, and political 
organization. These considerations are often 
approached from three perspectives: 1) production 
and technology; 2) tool function; and 3) regional 
trade and exchange patterns. The papers in this 
session will outline these perspectives, and attempt 
to bridge them by identifying possible variables 
affecting different research areas across the Maya 
region. Data presented from recent investigations 
into procurement, distribution, technology, and 
consumption have the capacity to provide 
important insights into ancient Maya society. 

Individual paper abstracts: 

Valdez, F. 
Macroblade Unifaces from Sta. Leticia: Re
analyzing Function 

The research focus of this paper centers on a 
re-analysis of obsidian macroblade artifacts from 
Sta. Leticia, El Salvador. The Sta. Leticia unifaces 

were previously reported/described as "scrapers 11 

based on morphological characteristics. This study 
conducted macro- and micro-wear analysis on each 
artifact as related to implied functional 
categorization. The results of the analysis, as well 
as comparative wear analysis interpretations for the 
unifacial artifacts are posited. 

Haines, H. R., K.A. Cox, and M.D. Glascock 
Old Stones, New Thoughts?: Interpreting the 
Obsidian Data from Blue Creek Ruin, Orange Walk 
District, Northwestern Belize 

Situated on the Rio Bravo Escarpment in 
northwestern Belize, the Blue Creek Ruin was 
afforded both a stunning view of Belize's Coastal 
Plain and easy access to the navigatab1e Rios 
Bravo, Azul, and Hondo. If, as has been 
postulated, these were used as trade routes, these 
rivers provided the occupants of the Blue Creek 
area with passage to both the interior of the Peten 
and the coast as well as access to goods that were 
shipped between these and exotic regions. 
Concentrating on the obsidian discovered at 
numerous different locations in and around the 
Blue Creek Ruin, this paper is intended to serve 
two purposes: first, it adds to the growing database 
of information about obsidian use at sites in 
northwestern Belize; and second, it offers new 
methods of presenting and analyzing this material. 

Ford, A. 
Specialization and Interdependencies: The Context 
of Obsidian Production in the Central Maya 
Lowlands 

The evolution of ancient Maya civilization is 
founded on effective political management of the 
subsistence economy. With population growth and 

centralization, there is increasing specialization 
within the economy. Initially specialization 
emerges in the essential household production 
sphere at the margins of the subsistence economy. 
With increasing interdependencies, specialization 
in the political economy evolves to integrate 
growing population. The obsidian production site 
in the Laton settlement area, of the Belize River 
Area, is an example of the deve1opment of 
specialization within the political economy of the 
Maya. The economic context is discussed in 

. ' 
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comparison to essential household specialization, 
such as chert-tool production. It is argued that the 
distinctions are linked to the increasing 
interdependencies of the political economy. 

McFarlane, W ., and M.-A. Canu to 
Analysis of the Lithics from Los Achiotes, 
Honduras: Considering a Preclassic Community 

Analysis of the lithic assemblage from Los 
Achiotes, located near the Maya polity of Copan, 
Honduras has identified different modes of 
resource acquisition and distribution within this 
rural Preclassic community. Apart from traditional 
trade routes managed through Copan, Los Achiotes 
accessed a northern trade route through the 
Motagua Valley. Participation in this alternate 
independent interaction sphere promoted increased 
complexity within this rural community, leading to 
a rise of a local and autonomous elite class. 
Interestingly, the development of this center was 
cut short before the Classic period, roughly during 
the period of Ilopango's destruction and Copan's 
dynastic political ascension. 

McK.illop, H, and T. Winemiller 
A GIS Approach to Spatial Analysis of Obsidian 
from Wild Cane Cay 

Variability in the surface presence of obsidian 
at Wild Cane Cay was used as a gauge of activity 
areas. As a trading port, this exotic material was 
abundant, thereby providing a sizable sample for a 
quantitative study. Obsidian collected from 191 
surface collection areas, each measuring IO by 10 
meters, was analyzed for evidence of ancient 
activities. The GIS, lntegraph MGE, was used to 
examine surface variability. Variables include 
number, weight, CFJM index, blade width, and 
source, among others. 

Aoyama, K. 
Craft Specialization, Exchange, and Classic Maya 
Urbanism: Obsidian Evidence from the Copan 
Valley and the La Entrada Region, Honduras 

This paper uses production and distribution 
patterns of 62,218 artifacts from the Copan Valley 
and the La Entrada region in Honduras to better 
understand the role of craft specialization and 
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exchange in the development of Classic Maya 
state-level society. These artifacts pertain to the 
Early Preclassic (1400-900 B.C.) through the Early 
Postclassic Period (A.O. 900-IlOO) and can serve 
as a sensitive indicator for reconstructing one 
aspect of long-term changing patterns of the pre
Columbian Maya political and economic systems. 
I also discuss the implications of the present study 
for ancient Mesoamerican urbanism by examining 
the regional context of urban functions. 

Trachman, R.M 
Early Classic Obsidian Core/Blade Production: An 
Example from the Site of Dos Hombres, Belize 

The Program for Belize Archaeological 
Project's 1997 season produced a large collection 
of obsidian artifacts from an Early Classic tomb at 
the site of Dos Hombres, Belize. Although found 
in ritual context, a discussion of the types of 
artifacts present will demonstrate that the 
collection largely represents production debris. 
Evidence is also introduced for a previously 
unreported platform creation/rejuvenation 
technique, which invloves initiating a break from a 
pecked or scored line forming the platform. The 
platform creation/rejuvenation technique 
resembles a method used in modem glass cutting to 
break glass rods. Broader implications are 



addressed in order to put the ancient technique into 
social, political, and economic perspective. 

Dreiss, M.L, D.O. Brown, and R. E. Hughes 
Obsidian Use in the Preclassic Period at the Site of 
Colha, Belize 

Ninety-one obsidian samples from Preclassic 
proveniences at Colha, Belize were analyzed by 
XRF. Our results show significant temporal, 
spatial and contextual patterning of three 
Guatemalan obsidian sources. San Marti'n 
Jilotepque obsidian is widely used in the Middle 
and Late Preclassic periods, but drops off in the 
Terminal Preclassic, with a concomitant rise in 
Ixtepeque and El Chaya! use. Surprisingly, we find 
that San Marti'n Jilotepeque is more prevalent in 
domestic middens, El Chaya! more prevalent in 
architectural and ceremonial contexts, and 
Ixtepeque more common in chert workshops. 

Braswell, G.E.: Discussion - The Emergence of 
Market Economies in the Ancient Maya World: 
Obsidian Exchange in Terminal Classic Yucata'n, 
Mexico. 

Clark, J.E.: Discussion 

Hirth, K.: Discussion 

ABSTRACTS AND ANNOTATIONS 
Compiled by Janine Loyd 

P.O. Box 7602 
Cotati, CA 94931 
(707) 664-0809 

(707) 588-9425 (fax) 
loyd@sonoma.edu 

Anovitz, Lawrence, J. Michael Elam, Lee 
Riciputi, and David Cole 

The Failure of Obsidian Hydration Dating: 
Sources, Implications, and New Directions. 
Journnl of Archaeological Science 26:7, 735-
752. 

Obsidian hydration dating (OHD) originally 
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Folk Uses of Obsidian 
By Carleen Sanchez 

Talismans of the Southwest: Apache Tears 

My First exposure to obsidian was as a little girl 
living in Southern Colorado. On the numerous camping 
trips taken with my family, it was common practice to 
search for Apache Tears- small river worn nodules of 
obsidian. These small stones were believed to have been 
the solidified tears of lament dropped by Apache women 
during the times when the US Anny pursued a 
systematic program to round-up the Apaches for forcible 
containment on reservations. The Apaches fought long 
and hard to maintain their freedom, and were the last 
Native group to be subjugated. Apache tears, it was 
believed, served as a visible reminder of the anguish of 
the people. 

Throughout the Southwest, Apache tears have been 
considered good luck charms, particularly to assuage any 
grief that might come to the owner. As a child, I 
remember scouring the ground around our camp sites in 
the hopes of finding the elusive treasure. Sadly, I never 
found one. But, for those, such as myself, unable to 
procure their own charm, trading posts and souvenir 
shops often stocked their own pile of obsidian treasure. 
So, for a nominal fee, a shield against bad luck could be 
purchased. More industrious merchants even attached 
Apache tears to key chains so they could be easily 
carried at all times. 

For me, however, I was never convinced of the 
strength of a "store-bought" charm, its magic somehow 
diminished by its easy obtainability. The most potent 
amulets, it seemed, were those found in nature, those 
that called out to be found by a deserving seeker. 

promised to be a rapid, inexpensive, simple and 
reliable method for dating obsidian artefacts. The 
perceived elegance of OHD resulted in rapid 
acceptance and widespread application despite 
question concerning its theoretical rigor. With 
increased usage it has become evident that, while 
economical, simple and fast, OHD is unreliable. 
Here results of a secondary ion mass spectrometry 
(SIMS) study of obsidian and synthetic glass 
artefacts are presented that explain why OHO has 
not lived up to expectations. The results suggest 
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that the standard OHD equations are 
inappropriate and that traditional optical 
measurements are inherently flawed. Although 
significant refinement will be needed, the results 
suggest that both chronological and 
palaeoclimatic data might be obtained from glass 
hydration rims through an improved analytical 
methodology and more rigorous treatment of the 
data. 

B . R (11 P D. C (l) A onett1 , . , . 1 es are , . 

Guglielmetti(l), F. Malerba(l), E. Migliorini(l), 

M. Oddone(2), J. R. Bird (3), R. Torrence(4) & 

R. J. Bultitude(5) 1998. 

Fission Track Dating of Obsidian Source 
Samples from the Willaumez Peninsula, Papua 
New Guinea and Eastern Australia. Records of 
the Australian Museum 50:277-284. 

(1) Istituto di Fisica Generate Applicata dell' 
Universita' di Milano, Via Celoria, 16 20133 
Milano, Italy. (2) Dipartimento di Chimica 
dell'Universita' di Pavia, Via Taramelli, 12 
27100 Pavia, Italy. (3) Australian Nuclear 
Science and Technology Organization, Menai, 
NSW, 2234, Australia. (4) Division of 
Anthropology, The Australian Museum, 6 
College Street, Sydney, NSW, 2000, Australia. 
(5) Department of Mines and Energy, 61 Mary 
Street, Brisbane, Queensland, 4000, Australia. 

Obsidian samples from several outcrops in the 
Willaumez Peninsula region of Papua New 
Guinea and from eastern Australia have been 
dated by the fission track method for the first 
time. The Papua New Guinea samples yielded 
young ages (4 25 Ka), whereas dates of 85 .5 Ma 
to 92.3 Ma were obtained for the Australian 
samples after using the plateau age and track size 
methods to correct for track fading. The 
Australian outcrops are among the oldest known 
obsidians in the world. The dates for the Papua 
New Guinea obsidian sources suggest that they 
may not have been available at the time of the 
first human colonisation of the region. The 
beginning of obsidian trade c. 20,000 years ago 
may be tied up with availability of resources 
rather than for cultural reasons. 

Escola, P., H. Yacobaccio, M. Glascock and F. 
Pereyra 

Identification of Archaeological Obsidian Sources 
in the Southern Puna (Argentina). Paper Presented 
at the Fourth World Archaeological Congress 
January 1999 Cape Town, South Africa. 

Over the past two decades, the desert highlands of 
NW Argentina have been characterised by the 
presence of intensive prehistoric exchange 
networks. Nevertheless, archaeologists, following 
diverse lines of evidence, keep obsidian sources 
and exchange studies out of current research. The 
results provided in the present work represent the 
first step toward obsidian sourcing research in 
southern Puna. At least six obsidian sources have 
been localised in Catamarca and Salta provinces. 
Obsidian appears as small domes and lava flows 
associated with pumice, tephra and rhyolite, and 
like boulders in neighboring alluvial fans and talus 
cones. The geological context, geographical 
localisation, and petrographical characterisation are 

~ presented and discussed. In addition, chemical 
analyses by NAA and Kl Ar datation were done. 
This study establishes an initial database for future 
obsidian provenance work in the Andean 
highlands. 

Hawley, Marlin F. and Richard E. Hughes. 

A source study of obsidian from the Infinity Site 
(14my305), Kansas. Plains Anthropologist, August 
1999 v44 i 169 p297 (9) 

Three obsidian flakes were recovered from the 
multicomponent Infinity site ( 14MY305) in 
southeast Kansas. Two flakes large enough (> 1 cm) 
for provenance analysis via x-ray fluorescence 
were manufactured from obsidian of the Malad, 
Idaho, chemical type. Over ·time, the flakes have 
come to be explicitly associated with the Middle 
Woodland Havana tradition Cuesta phase and have 
been used to link it, improbably, to the Hopewell 
Interaction Sphere. While a Cuesta phase 
association cannot be ruled out, other possibilities 
exist, especially an association with the site's 
Pomona variant component. 

Hughes, Richard E. and Donna C. Roper. Source 
area analysis of obsidian flakes from a Lower Loup 
phase site in Nebraska. Plains Anthropologist, Feb 
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Non-destructive energy dispersive x-ray 
fluorescence analysis was applied to obsidian 
flakes from 25LP8, a Lower Loup phase site in 
Nebraska. All flakes have the same trace element 
composition as volcanic glasses of the Cerro del 
Medio chemical type, located in the Jemez 
Mountains of northern New Mexico. 

King, Jerome (Pacific Legacy, Inc.) 

Cultural Chronology and Settlement History of 
the Elk Hills. Paper presented at the 33n1 Annual 
Meeting of the Society for California 
Archaeology, Sacramento, California. 

While previous studies of the prehistory of the 
Buena Vista Basin have focused primarily on the 
prominent, well-known sites around the 
lakeshore, recent research at a number of sites on 
the former Naval Petroleum Reserve at Elk Hills 
has provided a broader perspective on the 
prehistory of the region. A comparatively large 
sample of both obsidian hydration measurements 
and radiocarbon dates also allows consideration 
of some technical problems with these 
chronometric methods. A new interpretation of 
obsidian hydration data indicates that the 
occupational decline or hiatus previously posited 
for the Basin beginning at about AD 1,000 is not 
apparent. Radiocarbon dates on freshwater 
mussel shell suggest that the use of this resource 
reached its peak between AD 1,100 and 1,300, a 
period that corresponds with the well
documented Medieval climatic anomaly. Despite 
the severe aridity of this interval, lakeshore and 
slough environments seem to have remained 
productive enough to permit intensive use of 
freshwater mussel, apparently as a fallback 
resource. 

LaJeunesse, Roger (CSU Fresno) and John Pryor 

A View of the Central Sierra from the Skyrocket 
Site. Paper presented at the 33n1 Annual Meeting 
of the Society for California Archaeology, 
Sacramento, California. 
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This paper will discuss artifact assemblages from 
the Skyrocket site and their relationship to a 
number of regional chronologies, such as those 
developed for New Melones, Clarks Flat, and 
Yosemite. These comparisons necessarily involve a 
number of regional research questions, including, 
among others, the association between Pinto dart 
points and Western Stemmed Series; the definition 
of an Alta Thermal assemblage (ca. 7,000 to 5,000 
BP); hydration rates for Bodie Hills obsidian; and 
changes in mortality and morbidity over the last 
5,000 years. 

Moholy-Nagy, Hattula 
Mexican Obsidian at Tikal, Guatemala. Latin 
American Antiquity Volume 10 Number 3 
September 1999 

More than 1,200 artifacts from Tikal provide new 
information about the presence of Mexican 
obsidian in the Maya Lowlands and Teotihuacan's 
possible role in its transmission. In addition to the 
source of green obsidian near Pachuca, six other 
Mexican sources were identified in the Tikal 
sample. These artifacts date from the early Late 
Preclassic into the Early Postclassic periods. Over 
96 percent are prismatic blades and thin bifaces, 
whose recovery contexts, spatial distributions, and 
signs of use wear indicate they were predominantly 
utilitarian and domestic artifacts used by all social 
groups. They were commodities that were 
transported over Highland-Lowland long-distance 
exchange networks of considerable time depth. 
This long-standing, interregional exchange of 
goods is essentially different from the relatively 
brief adoption and integration during the Early 
Classic period of objects, art styles, and behavior 
of Teotihuacan origin. Obsidian sequins and 
eccentrics of Teotihuacan style were material 
components of this latter phenomenon. Their forms 
and recovery contexts suggest use in rituals 
borrowed from Teotihuacan, but by lesser elites or 
wealthy commoners rather than by Tikal's rulers. 

Resumen 
Mas de 1,200 artefactos de Tikal proporcionan 
nuevos datos acerca de la presencia de obsidiana 
mexicana en el area maya y el papel que 
Teotihuacan pudohaber tenido en su transmisi6n. 
Ademas de la. fuente de obsidiana verde pr6xima a 
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Pachuca, Hidalgo, seis otras fuentes mexicanas 
aparecen en la muestra excavada en Tikal. Estos 
artefactos estrut fechados desde el peri'odo 
Preclasico Tardio temprano hasta el Postclasico 
Temprano. Mas del 96 porciento son navajas 
prismaticas y bifaciales, cuyos contextos, 
distribuciones espaciales, y huellas de uso 
indican que estos artefactos tenian funciones 
predominantemente utilitarias y domesticas y que 
eran utilizados por todos grupos sociales. Estos 
artefactos eran mercancias transportadas entre las 
Tierras Altas y Tierras Bajas por rutas de 
considerable antigiiedad. Este intercambio 
interregional de larga duraci6n de mercancias es 
esencialmente diferente al de la adopci6n e 
integraci6n relati vamente breve durante el 
Clasico Temprano de objetos, estilos de arte y 
comportamientos procedentes de Teotihuacan. 
Las placas y excentricos de obsidiana de estilo 
teotihuacano eran partes de este fen6meno. No 
eran utilizados por los soberanos de Tikal, sino 
por las elites menores o por los plebeyos ricos. 
Sus formas y contextos sugieren su uso en ritos 
teotihuacanos, que no eran adoptados por las 
elites mas 

Smith, Craig S. 

Obsidian use in Wyoming and the concept of 
curation. Plains Anthropologist, August 1999 
v44 i169 p271 (2) 

The concept of curation has been extensively 
used in studies of the organization of flaked stone 
tool technology. This concept incorporates a 
wide range of strategies and behaviors that 
mobile hunter-gatherers would have employed 
under disparate conditions. The quality and 
availability of raw materials is one factor 
influencing how mobile hunter-gatherers 
manufactured, used, and transported flaked stone 
implements. Because obsidian can be sourced to 
at least general locales, the examination of 
obsidian use in locations at various distances 
from its source provides a means of 
understanding the role of distribution of raw 
materials. The results of x-ray fluorescence 
sourcing of 179 specimens from 18 excavated 
sites in Wyoming and northern Colorado indicate 
that the most important sources were Obsidian 
Cliff, Bear Gulch, and Malad in eastern Idaho 
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and northwest Wyoming, located approximately 
115 to 700 km from the excavated sites. It appears 
that mobile hunter-gatherers inhabiting the sites 
nearest the obsidian sources brought blanks from 
the source to the site for further reduction. By 
exchange with groups encountered during their 
annual movements, the occupants of sites farther 
from the sources obtained completed tools that they 
conserved and maintained as individuals' personal 
gear. 

Sutton, Mark and Matthew Des Lauriers (CSU 
Bakersfield) 

A Review of Obsidian Studies in the Southern San 
Joaquin Valley, California. Paper presented at the 
33ro Annual Meeting of the Society for California 
Archaeology, Sacramento, California. 

Over the last ten years, a number of sites in the 
southern San Joaquin Valley have yielded obsidian 
data. In this paper, these data are reviewed as to 
age, source, and geographic distribution. Several 
interesting patterns are beginning to emerge, 
including differential use of eastern California 
sources through time, an absence of northern 
Calif omia sources, and details of how obsidian 
material was utilized in technology. 

Ambrose, S.H. (I 998) Chronology of the Later 
Stone Age and Food production in East Africa. 
Journal of Archaeological Science 25: 377-392. 

Scorzelli, R.B., Petrick,S., Rossi A.M., Poupeau G., 
Bellot-Gurlet L., et Bigazzi G., (1999) Mossbauer 
spectroscopy and electron spin resonance of 
Mediterranean obsidians for archaeological 
provenance identification, in: "Proceedings of the 
Oh Intern. Conference on Non-destructive Testing 
and Microanalysis for the Diagnostic and 
Conservation of the Cultural and Environmental 
Heritage", Rome, 17-20 mai, Euroma (Rome), vol. 
3, 1893-1906. 
Bartolome E., Bellot-Gurlet L., Dorighel 0., 
Poupeau G., Labrin E., et Yepez A. (1999) Origen 
de la obsidiana de dos sitios de la cultura La Tolita
Tumaco (Ecuador) determinado mediante 
caraterizaticion doble por analisis PIXE y datacion 
por trazas de fision, in: "Actas do II Congreso 
Nacional de Arqueometria," 16-19 Septebre 1997 
(Saragosse), Caesar Augusta 73, Institucion 
Fernando el Catolico, Saragosse, 289-299. 

JAOS Bulletin No. 25, Winter 2000 - 7 
' 



TRY SOME OHD - FREE 
by Mike Gottesman 

Over the past 4 years, UCLA has conducted a 
large number of obsidian dating projects using the 
Ambrose/Stevenson relative density/oh% method plus 
Trembour salt cells derived environmental data. We 
now have over 1300 dates from over 60 sites - the 
majority of which are from California (plus New 
Mexico, various Mayan sites, Mexico, and Argentina). 

While the method must stiU be classified as 
experimental, the results are quite encouraging. It is 
my opinion that the resultant dates are within an 
archaeologically useful accuracy (i.e. beyond relative 
dating) often enough-and that most of the "incorrect" 
dates can be explained. This is not a "flavor-of-the
month" approach but rather it is another arrow in your 
how-old-is-it? quiver. 

We would like to extend the range/type of 
dating projects to especially include sites with good 
alternative dating information AND particularly from 
those of you who have not tried this technique before. 

So here's the deal: If you have a project that 
is already completed - send me l O samples of the 
parent obsidian from which hydration data is known. 
I will need the rind measurements, along with some 
basic information about the site from which to 
estimate relative humidity (RH) and the effective 
hydration temperature (EHT). 

I will date these and send you an informal 
report. The only cost is that you send me at least an 
informal report on how the data fits in with prior 
conclusions, your opinion on the method, and whether 
or not you would consider it for future work. (I can 
also provide reference data, a "pro-forma" formal 
report and - after proper coordination - share data 
from other sites in your area of interest.) 

Contact me at: mgottesm@ucla.edu 
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NEW IAOS MEMBERS 

The following people have joined the IAOS since the 
last issue of the Bulletin: 

Paul Amaroli, San Salvador, El Salvador 
Hyung-Tae Kang, National Research Institute of 

Cultural Property of Korea. 
Susan Maguire, SUNY-Buffalo 

II 
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ABOUT THE IAOS 
The IAOS was established to: 

1. develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2. develop standards for recording and reporting 
obsidian hydration and characterization results; 

3. provide technical support in the form of training and 
workshops for those wanting to develop their 
expertise in the field, and; 

4. provide a central source of information regarding 
the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions. 

Membership 

The IAOS needs membership to ensure success of the 
organization. To be included as a member and 
receive all of the benefits thereof, you may apply for 
membership in one of the following categories: 

Regular member $20.00/year 
• Institutional member $50.00 
• Student member $10.00/year or free with 

submission of paper to newsletter and 
copy of current student identification 

• Life-Time Member $200.00 

' 
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Regular members are individuals or institutions 
who are interested in obsidian studies, and wish to 
support the goals of the IAOS. Regular members will 
receive any general mailings; announcements of 
meetings, conferences, and symposia; bulletins; and 
papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals, 
facilities, and institutions who are active in obsidian 
studies and wish to participate in inter-laboratory 
comparisons and standardization. If an institution 
joins, all members of that institution are listed as IAOS 
members, although they will receive only one mailing 
per institution. Institutional members will receive 
assistance from, or be able to collaborate with, other 
institutional members. Institutional members are 
automatically on the Executive Board, and as such have 
greater influence on the goals and activities of the 
IAOS. 

*Membership fee may be reduced and/or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and return 
to the Secretary-Treasurer with a short explanation 
regarding lack of payment. 

**Because membership fees are very low, the 
IAOS asks that all payments be made in US dollars in 
international money orders or checks payable on a bank 
with a US branch. If you do not do so, much of your 
dues are spent in currency exchange. If you wish to 
join us, mail a check or money order to the IAOS: 
Michael Gottesman, Secy-Treas., 4291 Arvada Stree~ 
Torrance CA 90503 . 

, 
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CALL FOR ARTICLES AND . 
INFORMATION ' • 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the newsletter are 
always welcome. We accept electronic media on 
IBM-compatible diskettes in a variety of word
processing fonnats, but Word Perfect (up to 9.0) or 
Word 97 is preferred. A hard copy of the text and 
any figures should accompany diskettes. Send 
submissions to William J .Mcfarlane, SUNY
Buffalo, 380 MFAC, Ellicott Complex Ambers~ 
NY 14261. 

To send short contributions, discuss article ideas, or 
make suggestions, please get in touch by e-mail: 
wjml@acsu.buffalo.edu 

. 
Reminder! 

Membership fees are due now. Please send 
a check or money order with membership 
form as soon as possible to Michael 
Gottesman. 

• 
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Yes, I'd like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

Yes, I'd like to become a member of IAOS. A check or money order for the annual membership 
fee is enclosed (see below). Please send my first issue of the IAOS Bulletin and a copy of the 
diskette-based (IBM PC-compabole) IAOS Obsidian Bibliography. Please check disk format 
required: _ 5 1/4 360 KB or_ 3 1/2 1.44 MB. 

I am a student ( copy of ID enclosed) and I am enclosing an abstract for a published obsidian 
related article or submitting a paper to the IAOS for printing in the Bulletin. Please enter my :free 
membership. Please send the bibliography on_ 5 1/4 360 KB or_ 3 1/2 1.44 MB diskette. 

Not convinced, but want to know more? 

Please send me a complimentary issue of the latest IAOS Bulletin. 
Please send me a copy of the IAOS Obsidian Bibliography L_ 5 1/4 or _ 3 1/2) and a 
complimentary copy of the lAOS Bulletin. My check or money order for $10 (refundable if I join 
IAOS this calendar year) is enclosed. 

Name -----------------------.a..-.-----
T i tl e -------------,--------------------
8 tr eet Address ________ -'-------------------
City, State, Zip 

Country ___________________________ _ 

Affiliation - ~---==..;;;;;;;;;;;;;;;;;..;=.;;.;=--~=--.....;;;...---=-____;;..---=--..;;...----____.:.-.;;....__....:.........;.;;.......;;.;__ , 

Work Phone FAX# -----==-====-=~=--==---==-=-=- --~------=~=--~-
Home Phone (optional) ____ ~~~-:=':"'~=-~---~~-----~~~ 
E-Mail Address(es) ______;;=.::;.....:;........::...;;_______.;;:;=-=--......;;;;..;;;;:_...=,. __ ....:..;___-=;.;__...--~.,....-----.....;;;;;.;;~~~:::,.. 

My check or money order is enclosed for the following amount (please check one): 

_ $10 Student (submit ID) 
_ $20 Regular Member 

$50 Institutional Member 
$200 Lifetime Member 

Please return this application to : 
IAOS 

M. Gottesman 
4921 Arvada St. 

Torrance, CA 90503-1413 
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NE\VS AND INFORMATION 

The IAOS Annual Meeting will be held during the 
upcoming SAA Meetings in New Orleans. The 
meeting will be held from 3:00 PM to 5:00 PM 
Friday, April 20. Check your program for an exact 
location. 

The IAOS web site has recently been rewritten 
from the bottom up, including a new address: 
www.peak.org/obsidian. Plans for the immediate 
future include posting back issues of the Bulletin in 
full text format and to convert some of them to a 
downloadable Adobe Acrobat (PDF) format. 
Craig Skinner, the webmaster, also hopes to locate 
and post more full-text articles and abstracts to 
allow the site to function more usefully as a 
research resource as well as supplementing the 
IAOS Bibliography (also accessible from the home 
page). In an effort to expand the utility of the site, 
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Craig will continue to develop state and country 
reference lists to be tied into the source catalog. 
These are now available in varied degrees of 
completeness for several states. Please contact 
Craig, via the website or at 
cskinner@obsidianlab.com, if you have any 
information about obsidian characterization or 
hydration labs with a web presence. 

The IAOS is pleased to announce two comr>etitive 
funding opportunities to students. A $500 stipend 
will be given to the organizer (or co-organizers) of 
a session at the next Society for American 
Archaeology meetings in Denver. The session 
topic is open to any aspect of obsidian studies, 
including but not limited to methodological and 
theoretical issues of sourcing and dating, exchange, 
production, or use of obsidian artifacts. lnter~ed 
students should send a one page proposal to 
Michael Elam at imefiyutkux.utcc.utk.edu by July 
I, 2000. The recipient of this stipend will also 
receive a one year IAOS membership. 

A $500 grant will also be offered by the IAOS 
during the next year. Students conducting research 
on any aspect of obsidian are eligible to apply. 
Please send a proposal no longer than one page in 
length to Michael Ela'l1 by November 1, 2001 . 

CALENDAR OF EVENTS 

18-22 April 2000 - 66th Annual Meeting of the 
Society for American Archaeology, New Orleans. 

Get your events added to the calendar listings by 
dropping an e-mail note to the editor. 



ABSTRACTS AND ANNOTATIONS 
Compiled by William McFarlane 

SUNY-Buffalo, Department of Anthropology 
3 80 MF AC. Ellicott Complex 

Buffalo, NY 14214 

Bellot-Gurlet, L., Poupeau, G., Dorighel, 0., Calligaro, 
Th., Dran, J.C., and Salomon, J. 

A PIXE/ission-Track Dating Approach to 
Sourcing Studies of Obsidian Artefacts in 
Columbia and Ecuador. Journal of 
Archaeological Science (1999) 26, 855-86. 

Using PIXE, we measured the chemical composition of 
142 obsidian artefacts from 45 prehispanic 
archaeological sites and 22 obsidian samples from 
seven geological occurrences from Colombia and 
Ecuador. From PIXE da~ these 164 samples may be 
classified into five chemical groups. Two source 
samples and a selection of 41 artefacts were dated by 
fission tracks. Some artefacts belonging to a single 
chemical group may have different formation ages and, 
hence, come from different sources. This results, for 
these 4 I artefacts, in a minimum of eight sources, of 
which only three are identified. These are the Rio 
Hondo (Columbia), Mullumica and Quiscatola
Yanaurcu (Ecuador) sources. More than half (22) of 
the artefacts dated by fission tracks pertain to a single 
0·25--0·30 Ma, age/composition group related 10 an 
unknown source. These artefacts were found 
essentially in archaeological sites (four in Columbia, 
12 in Ecuador) of the Regional Development Period 
situated along the Pacific coast 

Brantingham, P. Jeffrey, Olsen, John 0., Rec~ Jason 
A., and Krivoshapkin, Andrei I. 

Raw Material Quality and Prepared Core 
Technologies in Northeast Asia. Journal of 
Archaeological Science (2000) 27, 255-27. 

The design and assembly oflithic toolkits is mediated 
by a number of factors including the abundance and 
quality of raw materials available. In general, low raw 
material abundance and high raw material quality are 
thought to lead to formal tool designs, whereas high 
raw material abundance and low raw material quality 
lead to informal designs. Low raw material quality is 
seen as the overriding factor producing informal tool 
designs, even where low raw material abundance 
would favor formal designs. 
In North China, the predominance of simple flake and 
core technologies, based on relatively poor quality raw 
materials, and the near absence of sophisticated 
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prepared core technologies seems to corroborate the 
importance of raw material quality in toolkit design. 
Recent studies of a late Pleistocene lithic assemblage 
from the Lower Grotto at Tsagaan Agui cave, Mongolia, 
suggest. however that raw material quality is not an 
absolute constraint on the development of sophisticated 
core reduction strategies. LevaJJois-Jike and other 
prepared core forms based on large flake blanks are 
conspicuous in the Lower Grotto assemblage. despite the 
poor quality of raw material available at the site. 
Central}' to ex-pectations. these core forms appear to have 
developed in response to poor raw material quality. The 
implication is that raw materiaJ quality alone cannot 
exp]ain the apparent technological simplicity of the 
North Chinese Middle and Upper Paleolithic. 

Braswell, Geoffrey E., Clark, John E., Aoyama, Kazuo, 
McKillop, Heather I., and Glascoe~ Michael D. 

Determining the Geological Provenance of Obsidian 
Artifacts from the Maya Region: A Test of the 
Efficacy of Visual Sourcing. Latin American 
Antiquity (2000) 11(3):269-282. 

During the last four decades, mesoamerican 
archaeologists regularly have employed various chemical 
assay techniques to determine the geological sources of 
obsidian artifacts. In recent years, the reliability of these 
analytical procedures has increased and their costs have 
declined, encouraging the assay of ever larger samples. 
Nonetheless, several constraints make it unlikely that 
compositional data will be used routinely to attribute 



entire collections to their geological sources. This 
report describes a test of visual sourcing, a technique 
that for many sites in the Maya region is only slightly 
less accurate than compositional assay. We also 
propose sampling strategies that combine visual and 
compositional sourcing in ways that aJlow large 
collections to be accurately sourced at low costs. 
Finally, we suggest ways to develop the technique for 
use throughout Latin America 

Burger, Richard L. and Glascock, Michael D. 
Locating the Quispisisa Obsidian Source in the 
Department of Ayacucho, Peru. Latin American 
Antiquity (2000) 11(3):258-268. 

In 1999, the Quispisisa source of obsidian was located 
in the Province of Huanca Sancos in central Ayacucho 
near the village of Sacsamarca. This discovery has 
been confirmed at the University of Missouri Research 
Reactor (MURR) by comparing the neutron activation 
analyses of source samples with an.if acts. The 
Quispisisa source of volcanic glass provided the raw 
material for most of the obsidian artifacts utilized in 
central and northern Peru throughout prehispanic 
times. 

Glascock, Michael, Kwtselman, Raymomd, and 
Wo~ Daniel (deceased) 

Intrasource Chemical Differentiation of Obsidian 
in the Jemez Mountains and Taos Plateau, New 
Mexico. Journal of Archaeological Science 
(1999) 26, 861-868 

Obsidian specimens from the Jemez Mountains and 
Taos Plateau source regions of north central New 
Mexico were characterized by instrumental neutron 
activation analysis and X-ray fluorescence analysis to 
establish the number of geochemical groups present. 
In addition, 37 obsidian artefacts from sites in New 
Mexico were similarly analyzed. The results of this 
research have determined that at least eight 
geochemical varieties of obsidian exist within the two 
source regions. The results also indicate that an 
abbreviated-INAA procedure previously found to be 
successful in assigning obsidian artefacts from 
Mesoamerica is also capable of sourcing artefacts from 
the northern New Mexico sources. 

Gratuze, B. 
Obsidian Characterization by Laser Ablation ICP
MS and its Application to Prehistoric Trade in the 
Mediterranean and the Near East: Sources and 
Distribution of Obsidian within the Aegean and 
Anatolia. Journal of Archaeological Science 
(1999) 26, 869-88. 
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For geological studies, interest in mass spcctromcUywith 
an inductively coupled plasma as an ion source and its 
association with laser ablation as a sample introduction 
technique (LA-ICP-MS) has steadily increased during 
the past few years and is now being developed in other 
fields such as archaeology. After a description of the 
analytical procedure and the calculalion method, we 
show the potential of this technique to characterize, 
almost non-destructively, archaeological artefacts. 
Among the 70 elements that could be routinely analyzed 
by LA-ICP-MS with detection limits below the ppm 
level, we choose to determine the more critical ones in 
order to evaluate the geochemical models of the 
magmatic process (major elements, rare earths and some 
transition elements). A detailed smvey of Cappadocian 
obsidian flows is given, and includes the characterization 
of nine different sources. Evidence of complex trade 
activities is clearly shown by the obsidian tools found at 
different prehistoric sites (from Neolithic to Bronze Age 
levels) in the Mediterranean and the Near East. New 
results on some archaeological sites located in Turkey, 
Syria and Cyprus arc presented. They show the 
importance of Cappadocian sources in obsidian trade. 
Our results show Our results show that LA-ICP-MS 
allows a non-destructive analysis of archaeological 
objects and that it combines the advantage of the 
different classical methods used to characterize obsidian 
sources (mainly XRF and INAA) with high sensitivity 
and rapidity. Thus LA-JCP-MS appears to be a very 
powerful analyiical tool and, at this time, this technique 
is the only one which can non-destructively detennine 
such an important number of elements with such low 
detection limits. 

Hamilton. Victoria E.; Christensen. Philip R 
A Global View of Martian Surface Compositions 
from MGS-TES[Report]. Science 287(5458):1626-
1630, March 3, 2000. 

Thennal Emission Spectrometer (TES) data from the 
Mars Global Swveyor (lvlGS) are used to detennine 
compositions and distributions of martian low-albedo 
regions. Two surface spectral signatures are identified 
from low-albedo regions. Comparisons with spectra of 
terrestrial rock samples and deconvolution results 
indicate that the two compositions are a basaltic 
composition dominated by plagioclase feldspar and 
clinopyroxene and an andesitic composition dominated 
by plagioclase feldspar and volcanic glass. The 
distribution of the two compositions is split roughly 
along the planetary dichotomy. The basaltic composition 
is confined to older surfaces, and the more silicic 
composition is concentrated in the younger northern 
plains. 



Morgenstein, Mawy E., Wicket, Carolyn L., and 
Barkan, Aaron 

Considerations of Hydration-rind Dating of Glass 
Artefacts: Alteration Morphologies and 
Experimental Evidence ofHydrogeochemical Soil
zone Pore Water Control. Journal of 
Archaeological Science (1999) 26, 1193-1210. 

SEM-EDAX textural-chemical alteration 
morphologies of man-made glass from Egypt and 
modem soda lime glass are compared to literature data 
for obsidian and sideromelane (rhyolitic and basaltic 
glass). A series of laboratory experiments using soda 
lime glass slides held at 90° C for 3-21 days of baths 
using different salt solutions (MgCl2, LiC;, NaCl, 
CaCI2, and Kcl) in various concentrations provides 
compelling evidence that for any particular glass 
composition the style of glass corrosion (hydration
dissqlution) is dependent on solution geochemisUy. 
Two fundamental styles of glass corrosion occur: 
pitting dissolution and gel-laminated hydration. 
Glasses of different compositions may be have 
differently in similar anthrosols. Reaction style and 
kinetics, and hydration-dissolution rates are controlled 
by soil temperature, glass and soil water chemistry, 
and ultimately alkali exchange between the glass 
artefacts and the soil-zone pore water. Glass and gel 
thickness loss through dissolution reactions may 
comprise hydration dating and may be responsible for 
a variety of reported apparent chronological 
inconsistencies. Future studies with obsidian and 
sideromelane under bath conditions and in the natural 
environment are needed to assess their response to 
variable soil-zone solution geochemistry. 

Nak.az.awa, Yuichi 
Management of core blanks in terms of Ii/hie raw 
material availability in the Last Glacial Maximum 
in Hokkaido, Japan .. Presented at the 30th 
annual meeting of Japan Association for 
Quaternary Research, Chiba, Japan, August 25th, 
2000. 

Management of core blanks of Upper Paleolithic 
hunter-gatherers, dated at approximately 20,000 
14Cyrs.B.P. in terms oflithic raw material availability 
is di~ based on the examination of two lithic 
assemblages, recovered from Kashiwadai I site and 
Ma.rukoyama site. The distance of both sites is 7 km 
and the nearest provenance of obsidian, which is called 
Akaigawa, is more than 70 km away from both sites in 
direct Two main issues, regarding lithic raw material 
availability of prehistoric hunter-gatherers, are 
examined. First is the issue how we can elucidate lithic 
raw material management in terms of maintainability 
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and productivity. Second is how lithic raw material 
availability relates to site occupation duration and 
frequency of activities across the site. 

In terms of core reduction sequences, 85 cores from 
Kashiwadai I site are classified into four types of A, B, 
C and D. The mean size of each type is significantly 
different (ANOV A; df=3, F=S.1365, P<0.01) and type A 
and B are apparently smaller than type C and D 
(ANOVA; df=2, F=4I.5778, p<0.01). Type A and Bare 
made from flakes while the type C and D are made from 
nodules, represents that size difference is in relation to 
the form of blanks. · 

The productivity of flakes from those cores are 
estimated by a value that the weight of each core is 
divided by number of scars on it. DistriQution of this 
value in each type of core, showed that flake core blanks 
have higher productivity than nodule core blanks in both 
assemblages. Thus, the productivity of flakes from type 
A and B are higher than type C and D. However, the data 
that Marukoyama assemblage has higher rate of obsidian 
cores than the Kashiwadail U02=4.487, df=l, p<0.05.), 
may contradict the issue that the lithic raw material is 
not necessarily correlated with the distance between raw 
material provenance and the site. This result is well 
explained with the data that Marukoyama assemblage 
shows higher rate of retouched tools reutilized from cores 
(flake core blanks) than that ofKashiwadai 1 assemblage 
U02=21.268, df=l, p<0.001). Thus. the maintainability 
of obsidian flake core blanks in Marukoyama is relatively 
higher than that. of Kashiwadai l. 

As a consequence, obsidian is utiliud for small flake 
core blanks {type A and B) that have higher 
maintainability and productivity, is suitable for the tool 
kits managed by foragers who would occupied for a short 
duration at Marukoyama site for their specific task. 

Gerard Poupeau, Ludovic Bellot-Gurle~ Verane Briseno 
and Olivier 
Dorighel 

Nouvelles donnees sur la provenance de 
l'obsidienne des sites neolithiques du Sud-Est de la 
France (with an ex1ended abstract in English). 
Compres Rendus de l'Academie des Sciences, vol. 
330, 297-303, 2000. 

We analyzed the chemical composition of 22 artefacts 
considered obsidian by PIXE in non-destructive mode. 
The samples were collected from 11 Neolithic stations in 
South-East France, between the Rhone valley and the 
Northern Alps. One piece appeared not to be an obsidian. 
Among the others, 20 came from a single source in 
Sardinia and one from an unknown source. These data 
confinn the imponance of the Sardinian origin of the 
obsidian found in France, in particular for the Middle 
Neolithic. 



Richet, P ., and Polian, A. 

Water as a Dense Icelike Component in Silicate 
Glasses [Report). Science (1998) 281(5375):396-
398. 

Density and Brillouin-scattering measurements of 
hydrous andesite glasses at ambient conditions showed 
that dissolved water has a concentration-independent 
partial molar volume of 12 +/- 0.5 cubic centimeters 
per mole and a bulk modulus of 18 +/- 3 gigapascals. 
Dissolved as hydroxyl ions or as molecular water, 
water has volwne properties similar to those of ice VII, 
the densest form of ice. These properties point to 
hydrogen bonding as ·an important factor in water 
dissolution, and they indicate that changes of water 
speciation are driven by the entropy and not by the 
volume of the system. Water in a concentration greater 
than 1 percent by weight also causes a marked 
decrease of the shear modulus of the glass. 

Roth, Barbara J. 

Obsidian Source Ch~cterization and Hunter
gatherer Mobility: an Example from the Tucson 
Basin. Journal of Archaea/ogical Science (2000) 
27, 305-314. 

Obsidian source characterization is another tool that 
can be use by archaeologists to examine hunter
gatherer mobility strategies by allowing them to 
reconstruct the potential geographic extent of group 
mobility. In this paper, data on obsidian source 
characterization from nine Archaic sites in the Tucson 
Basin of southern Arizona are used to determine 
whether changes in obsidian procurement ranges are 
associated with a reduction .in residential mobility 
documented in the area between the Middle and Late 
Archaic/Early Agricultural periods. Analysis of the 
data reveals that not only do procurement ranges 
change, but procurement strategies may also have 
changed. It is argued that obsidian source 
characterization is a useful tool for examining group 
mobility when used in conjunction with other site data. 

Sandweiss, Daniel H., Mcinnis, Heather, Burger 
Richard L., Cano, Asuncion, Ojeda, Bernardino, 
Paredes, Rolando, Sandweiss, Maria del Carmen, and 
Glascock Michael D. 

Quebrada Jaguay: Early South American 
Maritime Adaptations [Report]. Science (I 998) 
281(5384): 1830-1832. 
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Excavations at QuebradA Jaguay 280 {QJ-280) 
(16 °30' S) in south coastal Peru demonstrated that 
Paleoinclian-age people of the Terminal Pleistocene 
(about 11,100 to 10,000 carbon-14 years before the 
present or about 13,000 to 11,000 calibrated years before 
the present) in South America relied on marine resources 
while resident on the coast, which extends the South 
American record of maritime exploitation by a 
millennium. This site supports recent evidence that 

· Paleoinclian-age people had diverse subsistence systems. 
The presence of obsidian at QJ-280 shows that the 
inhabitants · had contact with the adjacent Andean 
highlands during the Terminal Pleistocene. · 

VanPool, Todd L., VanPool, Christine S., Antillon, 
Rafael Cruz, Leonard, Robert D., and Harmon, Marcel J. 

Flaked Stone and Social Interaction in the Casas 
Grandes Region, Chihuahua,. Mexico. Latin 
American Antiquity (2000) 11(2): I 63-174. 

This analysis uses. flaked stone artifacts to gain insight 
into the social and economic structure of the Casas 
Grandes region, nonhem Chihuahua, Mexico. It begins 
by considering the intrasite variation in flaked stone 
reduction at Galeana, a large site near the modem town 
of Galeana. The analysis of debitage and cores from 
Galeana indicates that the assemblage is primarily the 
product of hard hammer, generalized reduction oflocally 
available materials. Differences within the assemblage 
indicate the presence of spatially distinct reduction areas, 
with initial core reduction occurring in open areas, and 
then continuing in room blocks. We then compare the 
Galeana assemblage with the flaked stone assemblage 
from the site of Paquime assemblage is characterized by 
a greater proportion of cryptocrystaline silicates and 
obsidian than the Galeana assemblage. Furthermore, 
much of the raw materiaJ from Paquime does not appear 
to be locally available. We conclude that the prehistoric 
inhabitants of Paquime had greater access to 
cryptocrystaline silicates and obsidian acquired through 
trade than did the inhabitants of Galeana. This evidence 
indicates that the economic pattern evident at Paquime 
did not extend to Galeana and supports the idea that 
Paquime'_s economic and political influenc.e over other 
Casas Grandes sites was limited beyond a 30-km radius. 



Reports, Articles~ and.New Research 

Composition Analysis of an Obsidian Artifact from Pubenza, Colombia 
Alejandra Gudiiio1

, Gonvilo Co"eal Urregtr, Sergio He"era1 & Michael D. Glascock1 
1Research Reactor Center, University of Missouri, Columbia, MO 6S2 l l, USA 

2Department of Anthropology, Universidad Nacional, Bogo~ Colombia 
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Fig 1. Map .showing the locations of Pubenza and the obsidian sources in Colu_mbia and Ecuador 

Colombia has a long history of research 
focused on the time between- the Tardiglacial and 
Holocene periods, roughly 14,300-11,000 B.P. The 
project entitled "The Pleistocene Enviro~ent and 
Prehistoric Man in Colombia" conducted by Correa] 
between 1969-1979, had three areas of emphasis. 
They were (i) the reconstruction of the paleo
environment in the Savannah of Bogota; (ii) 
documentation of human presence by 12,000 B. P., 
and (iii) identification of a simple lithic industry in 
which simple percussion prevailed and the absence 
of projectile points on the Atlantic Coast, the 
Magdalena Valley and the Altiplano of the Eastern 
mountain range. Although these sites did not 
present direct evidence of an association of artifacts 
to megafauna, the existence of these associations in 
North and South America suggested that they 
existed in Colombia. (Figure 1). 
. In 1981, excavations at Tibito produced 
associations of remains from Haplomastodons and 
Equus with retouched flakes. In 1992, excavations 
at El Tutumo produced remains of proboscides and 
Megatherium associated with lithic artifacts. 
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Excavations at Pube~ in 1993, revealed the 
remains of mastodons, also as59Ciated with artifacts 
(Correa.I 1993). In this note we will present the 
results of a geochemical analysis of an obsidian 
artifact recovered from Pubenza. -Detcrminat ion of 
the trace element concentrations of the artifact 
allows us to compare its chemical signature to the 
signatures to the obsidian flows at Yanaurco
Quiscatola and Mullumica in Ecuador and the 
previously measured Azafatudo and Rio Hondo 
sources in Colombia. 

The site of Pubema is located near modem day 
Bogota in the valley separating the Central· 
Occidental mountain ranges., at an altitude of 289 
meters above sea level. The upper portion of the 
valley is characterized by rolling hills accompanied 
by a dry tropical forest. The lower region of the· 
valley consists of wide grasslands and floodplains 
fonned by alluvial processes. The dominant . 
geological materia1s in this area are clays and sands 
derived from the degeneration of tertiary-age 
formations, volcanic ash produced from the many . 
nearby volcanoes, and limestone banded with chert. 



networks may have existed in earlier times. 
Even though the frequency of lithic artifacts at 

Pubenz.a is low, there is no doubt about human activity 
during this early period of time. The presence of the 
obsidian flake from Mullwnica indicates movement 
and/or contact through the Magdalena Valley to the 
south. Lithic industries of simple flakes and pebbles 
are found in the north of Colombia, the Central 
Andes, the Coast of Peru and the central and eastern 
parts of Brazil. The research at Pubenza implies that 
processes of specialization and diversification of 
hunter-gatherer groups did not necessarily occur 
during the early Holocene, but rather earlier. The 
variation of adaptive strategies resulting from diverse 
ecosystems in South America calls into question the 
idea that adaptation was only possible µi open areas 
coupled with a specialized economy. 
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A Proposal for New Research 

Maria Diakostamatiou (Ph.D. candidate) 
Chemical Engineering 
University of Aegean, Rhodes 
Under the supervision of Professor loannis 

Liritzis 

The proposed research will focus on an 
assemblage of samples and artifacts from 
Mediterranean sources and sites (e.g. Aegean 
Sea, Greece, Karpathian, Slovakia, Sicily and 
Italy). The initial stage of investigation seeks to 
identify the physical and the chemical properties 
of obsidian, as well as the mass-transport 
mechanism of obsidian glass. An effort will also 
be made to refine the OHO age equation. 

At the recently established Laboratory of 
Archaeometry in the Aegean University, a 
complimentary set of experimental procedures 
will be perfonned including: ED XRF analysis, 
a detailed calibration of a portable spectrometer, 
radicals by EPR, FTIR, and radioactivity 
measurements (pair techniques). The Uranium 
and Thorium contents and radon emanation per 
obsidian source will be investigated, as well . 

The hydration rims of the artifacts 
derived from the previously listed sources and 
sites, will be measured. Also an effort, for a 
more precise specification of the hydration rim, 
will be made. This will be approached by 

. detennining alternative procedures for 
specification. 

Well provenieced obsidian artifacts, with 
secure archaeologi~l dates, will ·be selected to 
test the relaibility of the refined OHO age 
equation. The dates derived from the 
measurement values of the hydration rims will be 
compared to the archaeological dates. 

Finally, the parameters that affect the 
rate of hydration will be investigated. This 
study serves as the first attempt to revisit OHO 
in Europe and we envisage the establishment of 
a reliable OHO method in Rhodes for OHO in. 
Mediterranean region. 

. The candidate's background is in 
chemical engineering with a specialized 
knowledge of the science and technology of the 
material~. The proposed research was the 
subject of her graduation thesis. 
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Fig. 2. Bivariate plot o/La versus Rb showing the obsidian artifacts from Pubenza compared to 
sources in Columbia and Ec:udaor. Confidence ellipses at the 95% confidence interval are shown. 

Interest in the site of Pubenz.a developed with the 
discovery of the skeletal remains of two mastodons 
interred one on top of the other. Looking to establish 
the presence of cultural elements, Alejandra Gudino 
participated in excavations of the site carried out in 
1993. The excavations revealed that the site had once 
been located in an area characterized by lakes and 
marshes as indicated by the remains of crustaceans, 
snails, and turtles. We also found calcified plants, 
poilen and seeds, mastodo~ armadillos, and rodents. 
Fragments of red ochre, resins and substantial 
quantities of charcoal were foun~ although no fire. 
pits were identified. · 

Most important was the discovery of . lithic 
artifacts of obvious human production. The artifacts 
included a large scraper, 19 hammerstones produced 
from loca.I chert, retouched flakes used as small 
scrapers similar to those found at Abra and 
Tequen~ the two earliest known sites on the 
savannah of Bogota. Also, one obsidian flake 
associated with wood charcoal, ochre, bones and chert 
flakes was found. On the dorsal surface of the artifact 
one can see the ridge fonned from two separate blows. 
The ventral swface manifests a prominent percussion 
bulb. These features are consistent with those often 
seen in retouched blades. 

Four samples of charcoal were analyzed at the 
Gronigen Cl4 laboratory in Hol.land., and the 
following results were obtained. The obsidian artifact 
was collected from level 9 and associated with an 
uncorrected date of 16, 400 B.P. plus or minus 420 
years. Ochre, resins and chert flakes were also found 
in the strata 
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After detennining the chemical signature of the 
artifact with neutron activation analysis at MURR 
(Glascock et al. 1998), we compared it to the chemical 
profiles of the four known characterized obsidian 
sources in Colombia and Ecuador (Bigazzi et al. 1992; 
Burger&Asaro 1977; Gnecco 1994). InFi_gure2, we 
show a biv.ariate plot of lanthanum and rubidium 
where ihe artifact matches the profile of the 
Mullwnica source in Ecuador. Thus, we can be sure 
that the artifact found at Pubenza originated from this 
flow located a great distance to the south. 

The Mullumica source appears to have been the 
most heavily exploited source in' northern Ecuador 
from prehistory to the time of the Conquest. This 
heavy exploitation can most certainly be attributed to 
the large quantities of high quality obsidian that it 
provides. In the lower part of the source valley, 
mining pits adjacent workshops were discovered in 
1979 (Salazar 1980, 1985, and 1992). Over 70% of 
the dcbitagc found at the workshop suggest that flakes 
occurred over a great length of time. 

. Although the distance between Pubenz.a and the 
Mullimica source is over 400~ long distance travel 
is not uncommon. Research conducted by Kelley & 
Todd (1988), Tankersley (1989) and many others in 
North America indicates that distances up to 1500 km 
were sometimes traveled in order to exploit non-local 
resources. 

Another case study by Gnecco (1992) describes 
the existence of obsidian exchange networks linking 
southwestern Colombia with the northern part of 
Ecuador back to 11,000 B.P. This study is imporiant 
because it documents the possibility that such 



' 

I 

ABOUT THE IAOS 

The IAOS was established to: 

L Develop standards for analytic procedures and 
ensure inter-laboratory comparability; 

2. Develop standards for recording and reporting 
obsidian hydration and characterization results; 

3. Provide technical support in the fonn of 
training and workshops for those wanting to 
develop their expertise in the field, and; 

4. Provide a central source of information 
regarding the advances in obsidian studies and 
the analytic capabilities of various laboratories 
and institutions. 

Membership 

The IAOS needs membership to ensure success of 
the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: · 

• Regular member $20.00/year 
• Institutional member ·sso.oo 
• Student member $10.00/year or free with 

submission of paper to newsletter and 
copy .of current student identification 

• Life-Time Member $200.00 

Regular members are individuals or institutions 
who are interested in obsidian studies, and wish to 
support the goals of the IAOS. Regular members 
will receive any general mailings; announcements 
of meetings, conferences, and symposia; bulletins; 
and papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 
· Institutional members are those individuals. 
facilities, and institutions who are active in 
obsidian studies and wish to participate in inter
laboratory comparisons and standardi7.ation. If an 
institution joins, all members of that institution are 
listed as IAOS members, although they will receive 
only one mailing per institution. Institutional 
members will receive assistance from, or be able to 
collaborate with, other institutional members. 
Institutional members are automatically on the 
Executive Board, and as such have greater 
influence on the goals and activities of the IAOS. 
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CALL FOR ARTICLES 
AND INFORMATION 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the newsletter 
are always welcome. We accept electronic 
media on IBM-compatible diskettes in a variety 
of word-processing formats, but Word Perfect 
(up to 9.0) or Word 97 is preferred. A hard 
copy of the text and any figures should 
accompany diskettes. 

Deadline for Issue No. 27 is 30 May 2001 

Send Submissions to -
William J. Mcfarlane 
SUNY - Buffalo 
Department of Anthropology 
3 80 MF AC, Ellicott Complex 
Buffalo, NY 14261 

To send announcements, short contributions, 
discuss article ideas, or make suggestions, 
please get in touch by e-mail: 
'"jml@acsu.buffaJo.e.du 

*Membership fee may be reduced and/or 
waived in cases of financial hardship or difficulty 
in paying in foreign currency. Please complete the 
fonn and return to the Secretary-Treasurer with a 
short explanation regarding lack of payment. 

••Because membership fees are very low, the 
IAOS asks that all payments be made in US dollars 
in international money orders or checks payable on 
a bank with a US branch. If you do not do so, 
much of your dues are spent in cun:ency exchange. 
ff you wish to join us, mail a check or money order 
to the IAOS: 

Michael Gottesman, 
Secretary-Treasurer 
4291 A1 .. ads Sl:t'eet 
Terrm,ec, CA 98S83 
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NEWS AND INFORMATION 

A Letter from the Editor 

As many of you have no doubt noticed, the IAOS 
is beginning to awaken after a period of inactivity. 
Following on the success of the annual IAOS meeting, 
the next several months promise to be an exciting time 
for our organization. This issue will focus on the 
reorganization, revitaliz.ation, and general house
keeping of the Association. 

I would like to take this opportunity to outline 
some new features of the Bulletin. Over the past two 
years, submissions to the Bulletin have rapidly 
declined. This may be due, in part, to the broad 
geographic, methodological, and theoretical subjects 
that interest IAOS members. To facilitate member 
submissions, a new contact system will be initiated for 
the U.S. West Coast, Europe, and South America. If 
you conduct your research in one of these areas you 
will now have the benefit of a local IAOS contact. 
Please see Barbara Vargo's and Gerard Poupeau's 
introductions on page 5. We are currently in need of 
a final contact for the Pacific. If you are interested in 
filling this position please contact me. 

Summer2001 

A second change is the creation of an IAOS 
Listserv. While the Bulletin is a tangible medium, 
perfect for abstracts and brief articles, it is not the 
quickest fonn of communication. With this in mind, 
a Listserv has been established to better facilitate rapid 
communication between all members. An initial 
message was sent to all members for whom we have a 
current email address. If you have not received a 
message from the IAOS Listserv and would like to 
subscribe, please contact me at 
wjm l@acsu.buffalo.edu. 

In conjunction with the IAOS Listserv, Craig 
Skinner has created a web-based Message Board in the 
members section of the IAOS website 
http://www.peak.org/obsidian/members. html. Both the 
Listserv and the Message Board should contribute to 
increased commtmication between all members. 

Finally, a new "Forum" section will be added to 
upcoming issues of the Bulletin. We often find 
ourselves either new to the field or new to a particular 
analytical method and could use the advice from 
people who had previously dealt with these issues. If 
you are dealing with a new application in obsidian 
studies or are new to obsidian studies and would like 
an alternate perspective on your particular research 
issue please send me a brief(SOO word) description of 
your research goals and the methodological or 
theoretical issues with which you are grappling. 
Initially, members with experience will be requested to 
comment. After it gets going comments on a 
particular topic should be sent directly to the editor or 
local contact. 

As always, the Builetin is open to new directions 
and ideas. If you have a contribution please do not 
hesitate to send it directly to me or one of the local 
IAOS contacts. During this period of revitaliz.ation it 
is my hope that we can find a way to engage our 
members and renew the utility of the Bulletin and the 
IAOS in general. 

William Mcfarlane, Editor 
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TIME TO REVITALIZE: 
Minutes from the IAOS Annual Meeting 

The recent set of organizational problems and our 
pre-meeting email 'discussions' resulted in our best 
Annual Meeting in several years. There were over a 
dozen attendees: M. Glascock, M. Gottesman, S. 
Shackley, C. Dillian, J. Loyd, B. Vargo, G. Bondar, P. 
LaPorta, C. Sanchez, C. Beck, G. Braswell, R 
Jackson, and W. McFarlane. This was a terrific mix of 
new and old members. 

There were two aspects of the meeting. Part A of 
the meeting was essentially the Secretary-Treasurer's 
report. Financially, we ended the year with $7586. 
This is $ 1 88 less than last year but included $500 
given as a research stipend and $292 spent for new 
addressing software. Cash flow out for Bulletins 
average $170/issue. Dues collected were $650 but dues 
are in arrears ( counting only I year per member) totals 
$940. 

Memberships total 107- up from last year's 96. 
There are 59 regular members, 18 student members 
and 28 that are either life, institutional or comp 
members. Out of the 77 paying members, only 23 are 
current with their dues, 6 have not paid since 2001, 20 
have not paid since 2000 and 29 since 1999 or earlier. 

It was also decided that the Secy-Treasurer send 
out 'packages' of all old Bulletins so as to provide a 
reference set at various institutions. These are being 
sent to SUNY (G. Braswell), Univ of Missouri (M. 
Glascock), Sonoma State (T. Origer) and Univ of 
Calif-Berkeley (S. Shackley). 

Finally, congratulations were offered to the 
Research Stipend recipient, Maria Diakamatsou. 
Details on the recipient and her ongoing research were 
provided in an open Jetter from Chris Stevensoq (this 
issue, page 5). 

Part B of the meeting was the heart of the matter. 
Each of the central issues were discussed at length: 

The IAOS Bulletin will go to 2 per year. Bill 
McFarlane will remain editor but Barbara Vargo will 
assist from the west coast and Gerard Poupeau has 
volunteered to serve as the contact person for Europe 
and South America. A 'contact' person for articles 
from the Pacific will also be sought. We may try an 
on-line website issue, but this is a future consideration. 
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By Michael Gottesman 

We will also be pushing for the publication of our 
articles in other Newsletters ( e.g. CSA, SAS, 
ASMOSIA) and to solicit article from them. 

Membership affairs are sorely in need of attention 
and C. Dillian will chair a committee (with B. Vargo, 
W. Mcfarlane, J. Loyd, J. Wolf and M. Gottesman). 
Purposes are to attempt to 'clean up' our membership 
rolls and to simultaneously push for new members. A 
budget of $500 is planned for this set of activities, 
primarily by having representation at regional 
conferences. Membership categories and fee schedules 
stay the same except that members living in Latin 
America or any country that is not: Australia, Bahrain, 
Bermuda, Brunei, Canada, Cyprus, Hong Kong, Israel, 
Japan, Korea, Kuwait, Libya, New Caledonia, New 
Zealand, Qatar, Saudi Arabia, Sultanate of Oman, 
Singapore, Taiwan, Thailand, United Arab Emirates, 
United States, or Western Europe, are to be offered free 
membership-and others that have difficulty issuing a 
check against a US bank (as processing fees do not 
make it worthwhile). 

All current officers will remain in place for the 
next several months. Janine Loyd (possibly with the 
assistance of Pat Dunning) will come up with a new 
slate of officers later this summer. We will then have 
a 'special elections' issue of the IAOS Bulletin. 

A workshop for the 2002 SAA meetings in Denver 
is planned. Barbara Vargo will be spearheading this 
effort, working with Robert Jackson - one of our 
founding members who is now in charge of the SAA 
Workshops Program. 

We have decided to continue and expand our 
research and session awards and are now budgeting 
$1000 for two $500 stipends to support research, assist 
in publication or to support a Symposia at the 2002 
SAA's. G. Braswell wiJl be the contact point with 
award decisions by the Executive Committee. 

For more details on the new 
IAOS Awards see the flyer on page 



Upcoming Election Update 
& Candidate's Statement 

Janine Loyd 

I would like to thank the folks I contacted 
regarding running for office in the IAOS. In particular, 
I'd like to thank people who considered running and 
declined, realizing that they would be taldng on a 
commitment they couldn 't participate in 
wholeheartedly. 

The candidates below are al I prepared to put in the 
time and energy to make the IAOS an organiz.ation we 
can alJ be glad to be a part of. I hope you will all 
review the position statements and cast your votes. 

President 

Carolyn Dillian, University of Califomi~ Berkeley 

The IAOS is positioned to fill a much-needed role 
in archaeology, as the worldwide organiz.ation for 
obsidian research and lithic studies. However, we 
currently Jack membership, international recognition, 
and a coherent plan for the future. I am running for 
office in order to help remedy these issues. As Chair of 
the newly formed Membership Committee, I am 
already working to formulate procedures aimed at 
expanding our membership and recognition. In 
addition, 1 foresee new goals for the future of JAOS, 
including an active role in coordinating, 
disseminating, and publishing obsidian research. One 
way to accomplish these goals is through increasing 
membership and newsletter contributions by graduate 
students and Cultural Resource Managers, who are 
actively involved in obsidian and lithic analyses, yet 
rarely publish in widely read journals. In order to 
grow, the IAOS must offer continued incentives to 
maintain old members and attract new ones, and I 
suggest that the way to do this is through an intense 
focus on support for and publication of cutting-edge 
obsidian and lithic research. I want to help the IAOS 
achieve its potential as the international organization 
for obsidian research and lithic studies. 

I am a PhD candidate at the University of 
Califomi~ Berkeley, and am conducting my 
dissertation research on the Glass Mountain obsidian 
quarry in Siskiyou County, California. My experience 
covers the entire spectrum of CRM, academic, and 
government archaeology. In addition, I have worked as 
a Graduate Student Researcher in the X-Ray 
Fluorescence laboratory at UC Berkeley, and have 
conducted obsidian hydration analyses of Northern 
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California archaeological material. I hope that my 
wide range of experience can serve as a bridge between 
IAOS members from a variety of backgrounds. 

Secretary- Treasurer 

Ted Jones, Tom Origer & Associates 

I recently completed an MA in CRM from 
Sonoma State University and plan to continue my 
research in experimentally developed obsidian 
hydration rates, in addition to my work with Tom 
Origer and Associates. It is important to me that the 
IAOS is a thriving international organization, 
providing a forum for the exchange of research results 
and new ideas. To support that objective, we need 
people willing to provide the time and energy to 
administer the society. With the demands of school 
behind me, I am willing to offer my time to that effort. 

Janine Loyd, Sonoma State University 

I am excited about the "new lease on life" that has 
been discussed for the IAOS. I am currently a 
volunteer on thenewlyformedmembership committee, 
and have been a contributor to the newsletter in years 
past. I have over ten years experience in bookkeeping 
for a small business, and I have been the assistant to 
the Treasurer for the Society for California 
Archaeology for the past two years, so I have a good 
understanding of the record keeping of a non-profit 
organization. I look forward to serving the IAOS as 
Secretary - Treasurer. 
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IAOS Funding Available!! 

For Research, 
Publication Assistance, 

or 
Sponsored Sessions at the 
2002 Meeting of the SAA 

Application deadline: August 15 

Two $500 stipends are now available on a competitive basis to IAOS 
members. Funds may be used to defray the costs associated with obsidian 
related research, publication, or symposia. Members seeking funds for 
research should outline the goals, methodology, budget, and relevance of 
their project in a two page proposal. Members seeking funds to defray 
publication costs should compile an abstract and table of contents with a 
brief statement of relevance to obsidian studies (also a two page 
maximum). Sponsored session proposals should consist of a session 
abstract and list of presenters and titles. Each proposal should be sent to 
Geoffiey Braswell at SUNY-Buffalo, Department of Anthropology, 380 
MFAC, Ellicott Complex, Buffalo, NY 14261 by August 15. The 
executive committee will make all award decisions. 
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A Note on the 2000 Recipient of the 
IAOS Research Stipend 

From Chris Stevenson 

Maroulitsa (Maria) Diakamatsou 
was so very happy to receive your letter and 
the check. In front of her professor, Ioannis 
Liritzis, I read the letter and then awarded 
her the funds. Lots of smiles all around. 
The check was deposited a couple days ago 
and will take about a month to clear. 

Maria is a very sincere woman, 
about 34, unmarried, lives at home with her 
mother and sister, is quite bright and 
intensely motivated to achieve. She was 
also awarded a stipend from the City of 
Rhodes to help her with tuition, insurance 
etc. over a three year period as she does her 
graduate work. Our funds will give that 
extra umph to get beyond just the basics. 

We talked extensively about her 
thesis. She wants to look at two problems. 
The first problem is to test the Arrhenius 
Equation and to determine the linearity of 
the extrapolation procedures from high 
temperature (l 80°C) to ambient conditions. 
This will be done with induced hydration 
and SIMS. The second research objective is 
to look at the diffusion of water in the 
hydration layer as a mass transport problem. 
The objective is to develop a new equation 
based on empirical evidence that will replace 
the model put forth by Fick' s Law. Being a 
chemical engineer she has a good 
background in this type of problem. 

So, in a nutshell, I was very 
impressed by her performance. She and her 
professor will be good contacts for those 
interested in obsidian studies in the E. 
Mediterranean and an entry point into the 
nearly impenetrable field of Greek 
archaeology where territoriality and empire 
building reign. 

New Contact Information 

Barbara Vargo, West Coast U.S. 
Hello everyone! As your newly appointed west 

coast editorial contact for our IAOS Bulletin, I would 
like to take this opportunity to let you know about the 
changes that were recently made to the editorial staff. 
During the IAOS meeting held in New Orleans this 

past April, we decided that dividing the workload 
between two editors might reduce the amount of time 
between publications and enable more authors to 
submit articles. 

This might seem like a redundant position since 
we already have an outstanding editor - William 
McFarlane, but our primary motivation in making this 
change was to provide our members with current 
information about ongoing projects and new lines of 
research in a timely manner. 

By expanding the editorial base, we can 
incorporate a larger number of articles, create new 
topical areas and provide more up to date information 
about future projects, conferences and membership 
concerns. 

If you have any questions or concerns please e
mail me - I look forward to working with many of you 
during the upcoming year. 
My contact information: 

1809 Craig Rd. SE 
Olympia, w~ 98501 

Telephone: 306-753-1199 
E-mail: vargoba@home.com 

Gerard Poupeau, Europe & S. America 
Although a few months ago I left my former lab to 

take direction of an Archaeometry Centre in 
Bourdeaux, I am continuing to work on obsidian 
provenance in two areas. First, in the "Old World", 
with various (European, Japanese, and U.S.) 
archaeologists with studies mostly in the Western 
Mediterranean and Middle East. Second, in South 
America, essentially in Columbia, Ecuador, and Peru 
but with projects in Chile and Argentina. 
My contact information: 

CRP AA - Maison de l'Archeologie 
Domaine Universitaire - Universite Bordeaux 3 
Esplanade des Antilles 
33607 Pessac, France. 

Tel: (33)-05 57 12 47 89 (direct) 

(33)-05 57 12 45 53 (sectretary) 

Fax: (33) - 05 57 12 45 50 
E-mail: gerard.poupeau@montaigne.u-bordeaux.fr 
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Papers Presented at the 
3 5th annual meeting of the 

Society for California Archaeology 
Modesto, California 

Couch, Jeffrey 
200 l Technological Analysis and Reassessment 
of Northern Channel Islands Microblade 
Industries. 

Recent technological analyses of microblade 
industries located on the northern Cannel Islands, 
California have revealed a far more complex 
technology than previously understood. The earlier 
"trapezoidal" blade industry is shown to be 
technologically complex, metrically uniform, and 
material conservative technology, while the later 
"triangular" blade industry is not concerned with 
uniformity, rather, it's concerns focus within mass 
production. Previous assessments of these 
industries focused on standardiz.ation of intended 
products successful blade removal ratios, and blade 
preparation techniques. Previous findings utilizing 
these analyses were found to be in error due to the 
misidentification of blade and debitage types, and 
t4ecbnologicaJ attributes. 

Dillian, Carolyn 
200 l The Multiple Facets of Lithic Production: 
Querying the Quarry. 

Quarries are important pieces of the archaeological 
puzzle, yet much of the research conducted on 
prehistoric quarries has been focused on questions 
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of procurement, production, and consumption. 
Such economic questions neglect many cultural 
aspects of raw material sources. We must turn our 
focus from questions of 11what they made and 
where it came from" to how lithic material connects 
people, places and behavior. As an example, recent 
research as part of the Glass Mountain 
Archaeological Project suggests that the role of this 
obsidian source and objects made from it may have 
been linked to issues of cultural value. 

Macko, Michael, Jeffrey Couch and Henry Koeper 
2001 Two Ceremonial Biface Cachesfrom 
CA-ORA-64. 

Excavations at the Irvine site (CA-ORA-64) 
yielded two unusual biface cache features, each 
containing a pair of large ceremonial spear points, 
but one cache also contained a channstone and an 
unusual globular 11bead". One biface was knapped 
of Buck Mountain obsidian, a northeastern 
California resource over 1100 km distance from 
ORA-64. Two bifaces were fashioned of dull gray 
glassy materials exotic to coastal southern 
California, and the fourth "projectile" was of 
Monterey chert. these large ritual bifaces and other 
unusual artifacts, 11 bal1 stones", indicate middle 
Holocene cultural connections between the 
northwest Great Basin and Orange County. 

Stevens, Nathan 
2001 A Minor Source at Major Elevation: Fish 
Springs on the Sierra Crest. 

In order to compare high elevation sites in the 
southern Sierra Nevada to sites in the Owens 
Valley, a simple elevation correction to the Fish 
Springs hydration rate was constructed using 
known projectile point ranges plotted against 
elevation. Recent hydration and sourcing results on 
projectile points from Taboose Pass (elevation 
11,500 feet) lend support to the method. Similar 
corrections using temperature data may increase 
the accuracy of this method, allowing temporal 
comparisons to be made between assemblages from 
a diversity of environmental settings. This may 
contribute to the ability of archaeologists to 
understand regional changes in subsistence
settlement systems. 



Russia Far East Book 
Offer to IAOS Members 

We are proud to inform you that our book, 
Volcanic Glasses of the Russian Far East: Geological 
and Archaeological Aspects, edited by Yaroslav V. 
Kuzmin and Vladimir K. Popov, is recently published 
by the Geological Institute, Far Eastern Branch of the 
Russian Academy of Sciences, at Vladivostok, Russia. 

This book is a first systematic attempt to 
reveal the sources of archaeological obsidian in the 
Russian Far East, Primorye (Maritime) Province and 
the Sakhalin Island, on the basis of instrumental 
geochemical analyses {INAA, XRF). There is an 
extended English Summary describing the results, and 
Figures have both Russian and English captions. All 
the primary data (geochemical composition of volcanic 
glass, etc.) Are presented as Tables and Supplements 
in Russian and EngJish. 

The studies summarized in the boot were 
conducted during 1992-2000 by the group of scholars 
from Russia, USA, and Japan. Among the chapters 
autghors, there are Yaroslav V. Kuzmin (Vladivstok, 
Russia), Vladimir K. Popov (Vladivstok), Michael D, 
Glascock (Columbia, MO, USA), M. Steven Shackley 
(Berkeley, CA, USA), Andrei V. Tabarev 
(Novosibirsk,Russia), Sergei V. Gorbunov(Tymovsky, 
Sakhalin District, Russia), Aleksander A. Vasilevsky 
(Yuzhno-Sakhalinsk), and Hiroyuki Sato (Tokyo, 
Japan). Four of them (Kuzmin, Glascock, Shackley, 
and Tabarev) are IAOS members! 

We should emphasize that this book became 
possible only with the help of our reliable, friendly, 
and faithful colleagues, Dr. Michael D. Glascock and 
Dr. M. Steven Shackley. We are very pleased for their 
support, which has continued for over a decade! 

The book is available upon request; there is 
no book fee but Western Scholars are kindly requested 
to pay the airmail fee ($6.00). Books are limited and 
preference will be given to those who contact us first. 
Please communicate on this matter with Dr. Vladimir 
K. Popov, Geological Institute, Far Eastern Branch of 
the Russian Academy of Sciences, 1000-Letiya 
Vladivostoku Ave. 159, Vladivostok 690022, Russia; 
email vladpov@hotmail.com: vladpov@mail.ru. 

Y aroslav V. Kuzim and 
Vladimir K. Popov 
April 2, 2001 

Proposed IAOS Workshop 
for the Denver SAAs 

From Barbara Vargo 

While I have to assume that we wi11 only 
have half a day, I would like to work out a plan for 
a full day workshop just in case. The three major 
areas that I feel should be covered are: 

I) Sourcing and Identification 
A survey of world wide sources and their 

characteristics would provide an excellent 
introduction to the workshop. This topic should 
also include a discussion of types of identification, 
including: visual, geochemical, and hydration. 

2) Technology and Production 
This area is of interest to a wider audience 

and should include presentations of basic lithic 
production methods, the construction of typologies 
and uses in cultural identification, and a connection 
between source and provenience (i.e. trade 
networks, etc.). 

3) Analytical Methodologies 
In essence, our final area is a critical 

assessment of the state of obsidian studies. We 
should address which methodologies work, need 
adjustments, or should be discarded. Topics should 
range from the use of obsidian as a cultural marker 
to dating methods and chronological implications. 
The final section will include examples of recent 
work, both archaeological and geochemical. 

If we have a full day, these areas could be 
expanded, but if we only have a morning or an 
afternoon session to work with then these topics 
would have to be compressed. I still would like to 
have some 'show and tell' for visual identification 
and too] production, and a lot of basic information 
could be consolidated into handouts. I want this 
workshop to be geared to a broad audience (no 
preaching to the choir please) so we want the 
subject matter to attract students as well as 
professional archaeologists. 
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ABOUT THE IAOS 

The IAOS was established to: 
1. Develop standards for analytic procedures and 

ensure inter-laboratory comparability; 
2. Develop standards for recording and reporting 

obsidian hydration and characterization results; 
3. Provide technical support in the form of training 

and workshops for those wanting to develop 
their expertise in the field, and; 

4. Provide a central source of information 
regarding the advances in obsidian studies and 
the analytic capabilities of various laboratories 
and institutions. 

Membenbip 

The IAOS needs membership to ensure success of 
the organization. To be included as a member 
and receive all of the benefits thereot: you may 
apply for membership in one of the following 
categories: 

• Regular member $20.00/year 
• Institutional member $50.00 
• Student member $10.00/year or free 
with submission of paper to newsletter and 
copy of current student identification 
• Life-Time Member $200.00 

Regular members are individuals or institutions 
who are interested in obsidian studies, and wish to 
support the goals of the IAOS. Regular members will 
receive any general mailings; announcements of 
meetings, conferences, and symposia; bulletins; and 
papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals, 
facilities, and institutions who are active in obsidian 
studies and wish to participate in inter-laboratory 
comparisons and standardization. If an institution 
joins, all members of that institution are listed as 
IAOS members, although they will receive only one 
mailing per institution. Institutional members will 
receive assistance from, or be able to collaborate with, 
other institutional members. Institutional members 
are automatically on the Executive Board, and as such 
have greater influence on the goals and activities of 
the IAOS . 
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CALL FOR ARTICLES 
AND INFORMATION 

Submissions ofarticles, short reports, abstracts, 
or announcements for inclusion in the newsletter 
are always welcome. We accept electronic 
media on IBM-compatible diskettes in a variety 
of word-processing formats, but Word Perfect 
(up to 9.0) or Word is preferred. A hard copy 
of the text and any figures should accompany 
diskettes. 

Deadline for Issue 28 is August 30, 2001 

Send Submissions to -
William J. McFarlane 
SUNY - Buffalo 
Department of Anthropology 
3 80 :MF AC, Ellicott Complex 
Buffalo, NY 14261 . 

To send announcements, short contributions, 
discuss article ideas, or make suggestions, 
please get in touch by e-mail: 
wim l@acsu.buffalo.edu 

*Membership fee may be reduced and/or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the fonn and 
return to the Secretary-Treasurer with a short 
explanation regarding lack of payment. 

**Because membership fees are very low, the 
IAOS asks that all payments be made in US dollars in 
international money orders or checks payable on a 
bank with a US branch. If you do not do so, much of 
your dues are spent in currency exchange. If you 
wish to join us, mail a check or money order to the 
IAOS: 

Michael Gottesman, 
Secretary-Treasurer 
13809 Weddington St 
Shennan Oaks, CA 91401-5827 
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NEWS AND INFORMATION 

IAOS Election! 

Enclosed with this edition of the IAOS Bulletin 
you should find an election ballot. Candidate 
statements were included in the Summer Bulletin. 
Please be sure you vote at your earliest opportunity. 

Online Obsidian-Dating Bibliography 

You can now access over 200 obsidian-dating 
references via the IAOS webpage. Compiled by Mike 
Gottesman, the purpose of the document is to establish 
a bibliographic baseline for future researchers. The 
bibliography is an excellent resource for students and 
researchers. Adobe Acrobat is needed to view the 
bibliography at: 

www.peak.org/obsidian/downloads.hbnl 

Annual Board Meeting 

The IAOS annual board meeting will be held 3-4 
Wednesday (3/20) at the 6?ffl Meeting of the SAAs this 
March. Last years meeting was extremely productive 
and this year we hope to build on that momentum. As 
the meetings willn be held in Denver CO this year we 

hope many of our West-Coast members will take this 
opportunity to become reacquainted with the 

association. 
In an effort to guide discussion at the meeting, 

Mike Gottesman has compiled a questionnaire 
highlighting several issues of concern. The 
questionnaire and his comments can be found on the 
last page of this bulletin. 
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OBSIDIAN PROVENANCE STUDIES FROM STRUCTURAL PROPERTIES? 

G. Poupeau1
, R. B. Scorzelli2

, A. M. Rossi2 and G. Cernicchiaro2 
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Introduction 

It has been shown over the years that the 
determination of obsidian elementary composition 
was a very powerful tool in obsidian provenance 
studies (see f.i. Shackley, 1998 ; Cauvin et 
al., 1998). However, in some instances, the 
geochemical fingerprinting is not able to give a 
unique solution for the origin of an 
"archaeological" obsidian. This is the case f.i. in 
Eastern Anatolia where most often it is not possible 
to discriminate peralcaline samples of the Bingo] 
area from that of the N emrut Dag massif (Poidevin 
1998,but Bellot-Gurlet, 1998). Fission track dating 
(FTD) of the obsidian fonnation times offers a c]ue 
to this problem, with ages of respectively -4 Ma 
and 20 ka (Bigazzi et al.,1998). In Ecuador, FTD 
of obsidian artefacts showed that several obsidian 
sources, of which only one (the Mullumica
Callejones flow) is known, present similar 
compositions (Dorighel et al., 1997), which cannot 
be distinguished even by ICP-MS (Bellot-Gurlet, 
1998 ; Dorighel, 2000 ; Bellot-Gurlet, Dorighel 
and Poupeau, unpub. data). A combined 
geochemical/FTD approach was thus proposed for 
obsidian artefact sourcing studies (Poupeau et 
al., 1996 ; Bellot-Gurlet et al., 1999). 

As FTD cannot be applied to all samples 
(see f.i. Poupeau et al., 1998) we are presently 
revisiting the potentialities of structural 
fingerprinting in obsidian sourcing studies, based 
on 57Fe Mossbauer spectroscopy (MS), electron 
paramagnetic resonance (EPR) and magnetization 
properties (MP). We summarize here the present 
status of this on-going program. 
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57Fe Mossbauer spectroscopy 

The first attempt to use MS for obsidian 
provenance studies was made in the late seventies 
by Longworth and Warren (1979), following an 
early suggestion by Herzenberg (1970). As in the 
Western Mediterranean basin and its bordering 
areas obsidians are often found as Neolithic 
artefacts, these authors investigated whether or not 
57F e MS could characterize uniquely the obsidians 
of the potential Italian source-islands of Lipari, 
Palmarola, Pantelleria and Sardinia. In this 
preliminary work, the five MS parameters 

- determined weretheF~+/Fe3+ ratio, the quadrupole 
splitting and the isomer shift of the Fe3+ and Fe2+ 
ions. The results did not permitted to discriminate 
the samples of respectively Lipari and Palmarola 
and this approach to sourcing studies was then 
discarded. Later o~ Schmidbauer et al. (1986) 
estimated that the poor resolution of the MS 
spectra they obtained for obsidians ofLipari and of 
Greek islands precluded the application of this 
method for identification purposes. 

We revisited the obsidians MS of these 
sources taking into account that in these volcanic 
glasses the F e2+ ions occupy two structural sites 
(Petrick et al., 1997a). In some sources the MS 
spectra present also an Fe3+ site and/or a magnetic 
component (Figure I). Eight MS parameters were 
determined : the isomer shift and the quadrupole 
splitting of the Fe3+ and the two Fe2+ sites, the 
Fe1+/Ffi1+ area ratio and the relative area of the 
spectrum occupied by the magnetic component 
when present (>5% ). 

• 
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Fig. I : Room temperature Mossbauer spectra of geological obsidians from Palmarola and Pantelleria 
(modified from Scorzelli et al., 2001). 
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Fifty samples were analysed and the data 
submitted to a multivariate analysis in an eight 
dimensions space. We found that the four Italian 
source-islands can be quite well separated from 
each other. Sardinian samples were splitted into 
two groups corresponding to the A and B chemical 
groups of Bigazzi and Radi (1996). The MS data 
also suggest that some artifacts might come from 
Lipari sources now exhausted or buried under 
recent volcanic deposits. 

All Neolithic artifacts in the Western 
Mediterranean area characterized so far 
conventionally by fission track (Bigazzi and Radi, 
1996) or elementary analysis (Williams-Thorpe, 
1995 ; Tykot, 1997; Poupeau et al., 1999) were 
found to come from these islands ( except two 
samples from the Trieste area). We therefore 
believe that in this archaeologically-rich area MS 
can efficiently contribute to provenance studies 
(Scorzelli et al., 200 I). 

Magnetisation Properties 

The first works on the MP of obsidian for 
provenance studies were also made on 
Mediterranean island samples (McDougall et al., 

Palmarola 0.2 

·15,CI< -10,0k -5,0k 5,0k 10,0k 15,0k 

Field (Oe) 

1983 ; Schmidbauer et al., 1986). Schmidbauer et 
al. estimated that the poor resolution of their 
spectra precluded the use of MP in sourcing studies 
and Tykot recalled in 1997 that obsidians from the 
four Italian source-islands could not b~ 
discriminated by MP. 

In recent years the improvement of 
magnetization measurement techniques made 
possible the study of samples with very small 
magnetic signals (down to -10-7 emu). We used 
this opportunity to revisit the potentialities of MP 
in sourcing studies for the W estem Mediterranean 
area. The samples measured were previously 
studied by MS (Scorzelli et al., 200 I). Their 
magnetization signal originates predominantly from 
the paramagnetic glassy matrix while the saturation 
remanent magnetization arand the coercive forceHc 
are due to ferrimagnetic grains of different sizes. 
The magnetic hysteresis properties of the samples 
were obtained applying a magnetic fie]d (::t::1.5 T) at 
300 K, with a Quantum Design SQIBD 
magnetometer. Typical hysteresis curves are 
exhibited in Figure 2. 

Lipari 

I 
-15,0k 

0.2 

0,1 

5,0k 10,0k 15,0k 

Field (Oe) 

Fig 2: Hysteresis curves of samples from different origins in the Lipari and Palmarola islands. Field (Oe) and 
M ( emu/g), respectively applied magnetic field and magnetization. 
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To date, more than 20 samples were 
analysed. In a plot of the relative saturation 
magnetization a/01 vs. the relative remanent 
coercive force He; Mu obsidian specimens from 
different source-islands are located, with only few 
exceptions, in discrete areas. Although many more 
samples remain to be measured, these preliminary 
result suggest MP might also contribute to 
provenance studies (Ranieri et al., 200 I ; 
Cernicchiaro et al., submitted). 

Electron paramagnetic resonance 

EPR spectroscopy might be used in 
provenance studies at least as a complementary 
technique to MS. With EPR it is possible to 
investigate the properties of paramagnetic and 
ferromagnetic particles, which were formed during 
the obsidian magma cooling history. Up to now, 
although several studies have been done about the 
characteristics of the EPR spectra of obsidian from 
different sources ( e.g. Bard et al. 1982 ; Mello, 
1983 and the review article by Griscom, 1984 ), 
this method was considered as an insufficient 
discriminator in sourcing studies (see Tykot, 
1997}. 

Our investigations were again performed 
mostly with samples from the Western 

-~ 
&L 

C 
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0 
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Mediterranean islands. It was shown that the EPR 
spectra are main1y due to the contribution ofFfiJ+ 
as isolated ions or as nano-magnetic particles in the 
obsidian structure. Some samples presented a Mn2+ 

spectrum, which was also considered. Strong 
variations of line position, lineshape and linewidth 
were observed when samples of different sources 
were compared. Our present data show that 
obsidians from Pantelleria and Sardinia are easily 
separated from each other and from the other 
Italian islands while the EPR spectra of Lipari and 
Palmarola exhibit some similarities. EPR 
experiments with sample temperature varying from 
300 K to 4.2 Kare presently being performed in 
order to detect possible specific source behaviour 
of the ferromagnetic spectral component (Scorzelli 
et al., 200 I). 

We also observed that in other parts of the 
world, as in Chile (Bustamante et al, 1998} or 
Anatolia (Petrick et al.,1997b) the X-band EPR 
spectra of obsidian may differ from source to 
source. Thus, although we are only in a 
preliminary stage of investigation, we suspect that 
EPR could have some future in obsidian sourcing 
(Scorzelli et al., 200 I ). 

o 1 2 3 4 5 e 7 4 e s 10 12 u 1& 

Applied Magnetic Field (kG) Applied Magnetic Field (kG ) 

Fig. 3 : 
ESR spectra of three obsidian samples taken from Pantelleria (Balata dei Turchi}, Lipari (Gabellotto Valley) 
and Sardinia (Monte Arci, A-group of Bigazzi and Rad~ 1996). The spectra were measured at RT in 
microwave frequencies of (a) 9.5 GHz and (b) 34 GHz (modified from Scorzelli et al., 2001). 
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Conclusion 

The perspectives of using structural 
properties of obsidian in provenance studies look 
presently much more open than a few years ago. At 
least in Western Mediterranean, if the complete 
potentialities of EPR and MP are still under study, 
MS has proven its capabilities. We have recently 
considerably increased our sampling of Italian 
source-islands and we have now geological samples 
also from Greek source-islands. Thus we expect to 
have soon at our disposal a large enough data base 
to examine how to combine MS, MP and EPR with 
more classical approaches in the "best" low 
cost/time-consuming/discriminant conditions for 
provenance studies. In particular, it is not dear at 
present up to which point the structural properties 
might allow one to distinguish different sources in 
a given island, as for Sardinia, where the three SA, 
SB and SC chemical groups do correspond to 
various extraction locations in the Monte Arci 
massif (Hallam et al., 1976). Distinguishing then 
sub-groups as SB 1 and SB2 (Tykot 1997) might 
still require trace element analysis. 

The perspectives open by the analysis of 
obsidian structural properties might not be limited 
to Western Mediterranean. Thus we have shown 
that Chilean (Bustamante et al., I 998) or 
Ecuadorian (unpub. data) obsi~ian sources might 
present specific structural fingerprints. However, 
an attempt to separate various sources within the 
eastern Gollu Dag (Anatolia) volcanic massif from 
their EPR failed, (Petrick et al., 1997b ), as did 
ICP-AES/MS elementary analyses (Abbes et al., 
2001). 

In effect, in sourcing studies, one is now 
interested in determining not only the original 
volcanic massif an archaeological obsidian comes 
from, but also in locating from which precise flow 
or workshop it was first collected (Bellot-Gurlet et 
al., 2001 ). Most probably, in many cases, a 
multiparametric methodology will have to be used 
to reach this goal. Analyses of the structural state 
of obsidians, which reflects both its elementary 
composition and overall cooling history, might 
contribute to such a methodology. 
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Andrew, Workinger 
Obsidian and Trade at San Francisco de Arriba, 
Oaxaca, Mexico. 

This paper presents the results of Neutron 
Activation Analysis of obsidian from San 
Francisco de Arriba, Oaxaca, Mexico where 
archaeological investigations have raised intriguing 
questions about changing patterns of procurement 
from the Late Formative through the Classic. The 
obsidian data reveal particularly strong ties with 
the Basin of Mexico and the Pachuca source 
despite lack of trade goods commonly associated 
with Teotihuacan. These results are compared to 
other studies in and around Oaxaca including the 
Isthmus of Tehuantepec and the Valley of Oaxaca· 
to illustrate the coast's independent trade networks. 

Barber, S. 
Consumers and States: Flaked Lithic Artifacts and 
Domestic Decision Making in the Maya Area. 

Studies of Classic Period Maya flaked lithic 
artifact use frequently focus upon the production, 
distribution and consumption of obsidian prismatic 
blades. The lithic assemblages from various Maya 
sites, however, show that numerous raw materials 
were employed to create flaked lithic artifacts, 
giving domestic consumers multiple options for 
their flaked lithic implements. In this paper, it is 
suggested that the economic systems of 
preindustrial complex societies like the Classic 
Period Maya included formal and informal forums 
for exchange, the goods from which consumers 
chose based upon economic and social 
requirements. Such decision making reflected 
relations of power between producers and 
consumers. 

Compiled by Janine Loyd 

Beck, C. and G. Jones 
Lithic Source Use and Foraging Patterns in the 
Great Basin Paleoarchaic. 

In the traversal of large subsistence territories, the 
earliest occupants of the Great Basin foraged over 
territories upwards of 400 km from north to south. 
In their movements these early peoples encountered 
numerous lithic sources from which they 
manufactured tools. As we demonstrate in this 
paper, the representation of different raw material 
types reflects both changes in mobility patters 
through time, as well as selection for functional 
qualities of each material type. Further, the 
changes in source representation over a 4,000-year 
period, from late Pleistocene to the mid-Holocene, 
suggests changes in Paleoarchaic foraging patterns 
over this period. 

Bencic, C. 
Conchopata Rocks: Lithic Use and Production 
During the Middle Horizon. 

Recent ex-eavations at Conchopata have yielded a 
great deal of new information concerning social 
differentiation and complexity in the Peruvian 
central highlands during the Middle Horizon. An 
examination of lithic traditions provides for a more 
complete perspective of social organization and 
daily activities. This paper focuses on lithic use 
and production at Conchopata. Both flaked and 
ground stone are discussed, as well as formal and 
expedient tool types, the use of obsidian, and 
evidence for the specialization of lithic production. 
Implications for understanding social complexity in 
the Andes through the organization of lithic 
technology are explored. 
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Benitez, A. 
Obsidian Eccentrics from the Toluca Valley, 
Mexico: Water Symbols or Functional Tools? 

Two seasons of field excavations at the Classic
Epiclassic period site of Santa Cruz Atizapan in 
the Toluca Valley, Mexico, have produced over 
forty crescent and tri-lobed shaped eccentrics made 
of obsidian. Similar obsidian eccentric forms 
previously recovered from several sites in Central 
Mexico have been interpreted as water or blood 
symbols based on their resemblance to pictorial 
representations that more clearly convey their 
meaning. Attribute analyses and recovery contexts 
are evaluated here for the present collection to 
determine the probability that these eccentrics also 
represent water symbols and, more broadly, the 
existence of water based cult at the site. 

Berg, C. 
Flaked Stone Technology and its Relationship to 
Agriculture and Sedentism in Southwestern 
Colorado. 

In the southwestern United States, it is generally 
accepted that as sedentism and reliance on 
agriculture increased, manufacture and use of 
fonnal tools decreased while the use of informal 
tools increased. The research presented here 
addresses changing flaked stone production 
strategies from the Archaic through the Puebloan 
periods in southwestern Colorado. F1aked stone 
and use wear analyses were correlated with 
changes in the use of cultigens, fauna, groundstone, 
and with evidence for increased sedentism to 
address the timing of this technological change in 
flaked stone and to provide a model using flaked 
stone for the transitions to sedentism and 
agriculture. 

Beyer, L., R. Tykot, B. Vargo, and J. Bliss 
Obsidian Sources on Lipari: A Reexamination of 
a Complex Island System. 

A geoarchaeological survey of the multiple 
obsidian sources on the island of Lipari has been 
conducted to characterize each volcanic flow and to 
identify Iithic procurement patterns during the 
Neolithic period. Geological specimens were 
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characterized using non- and minimally destructive 
techniques ranging from the physical 
characteristics of color, transparency, luster, 
density, banding, and the inclusion of phenocrysts 
and microlites, to major and trace analysis. The 
identification of individual flows will be extended 
to prehistoric artifacts and then integrated with 
typological attributes (whether function and/or 
fashion) to reconstruct spatial and contextual 
patterns of these materials within the Neolithic 
socio-economic landscape. 

Boeka, M. 
Hunter-gather Land use Patterns and Economies 
of Jackson Hole, Wyoming: A Diversity Study of 
Geochemical Sources of Volcanic Glasses. 

Recent archaeological investigations in Jackson 
Hole Wyoming provide evidence of hunter-gather 
occupations beginning in terminal Pleistocene and 
continuing throughout the Holocene. Lithics 
dominate artifact assemblages and provide 
pertinent information for assessing hunter .. gather 
economies in the valley. Changes in procurement 
patterns are evaluated through geographic and 
temporal diversity of the results of geochemical 
analysis of volcanic glasses, which predominate 
most lithic assemblages. These data indicate an 
extensive procurement network that extends north 
onto Yellowstone Plateau and westward into Idaho. 
The diversity in geochemical sources represented in 
the assemblages illustrates changes in land use 
patterns and economies. 

Delio-Russo, R. 
Results ofEDXRF Analysis of Materials from Two 
Prehistoric Quarries Near Socorro, New Mexico. 

Recent research has demonstrated that energy 
dispersive X-ray fluorescence analysis can be used 
to successfully identify trace element variations in 
geologic sources of obsidians. While the raw 
material available at the Black Canyon and Sedillo 
Hill quarry sites near Socorro, New Mexico have, 
in the past been described as cherts or jaspers, 
geological indications suggest they could more 
appropriately be classified as silicified rhyolites. 
The results of the EDXRF analysis of samples 
from these sites are reported. 



Dillian, C. 
Lithic Materials as More than Just Too/stone: 
Implications of the Glass Mountain 
Archaeological Project. 

Ongoing research at Glass Mountain examines the 
role of this large obsidian source in Northern 
California prehistory. Exchange and production 
both at the quarry and throughout the region are 
addressed through analysis of debitage at the 
quarry and X-ray Fluorescence of obsidian 
artifacts found as far away as the California coast. 
Unique patterns of Glass Mountain obsidian 
utilization suggest that this source was reserved for 
ceremonial and weaJth objects. Such conclusions 
have implications for how we, as archaeologists, 
view lithic raw material sources; perhaps we 
should re-examine our traditionally utilitarian 
interpretations of prehistoric lithic exploitation. 

Ford, A. 
Obsidian Procurement, Production, and 
Distribution in the Maya Lowlands: A View from 
the Belize River Area. 

The Belize River Area is situated along one of the 
river drainage's, an access way penetrating the 
interior of the Maya lowlands. Detailed NAA 
analyses of sample materials from an unique shop 
site distribution city in this area provide an 
understanding of procurement, production and 
distribution in the Maya area. While all sources are 
approximately 300 air .. Jon away, El Chayal in the 
Guatemala highlands dominates the collections. 
Ixtepeque is widely represented and appears to be 
associated with Late-to-Terminal Classic contexts. 
Interestingly, consumption ofobsidian is universal, 
but quality and quantity vary with wealth. 
Glascock, M. Y. Kuzmin, H. Sato, A. Vasilevsky 
and V. Gorbunov. 
Sources of Archaeological Obsidian Found on 
Sakhalin Island (NW Pacific) and Exchange 
Routes With Hokkaido Island. 

Instrumental neutron activation analysis was 
performed for the first time on obsidian tools from 
45 sites on Sakhalin Island ranging from Upper 
Paleolithic (ca. 20,000 BP) to Early Iron Age (ca. 
1500 BP). Due to the absence of good quality 

volcanic glass on Sak.ha~ obsidian sources on 
Hokkaido Island were also analyzed. A strong 
correlation between the chemical composition of 
artifacts from Sakhalin Island and Hokkaido Island 
was revealed. An intensive exchange of raw 
materials for tool manufacturing took place 
throughout all of prehistory, continuing even after 
the appearance of the Soya (La Parouse) Strait 
between Hokkaido and Sakhalin at ca. 10,000 BP. 

Henderson, J. and R. Joyce 
What Does it Mean to Interact? An Agent
centered Perspective on the Mesoamerican 
Formative. 

Our research at Puerto Escondido, Honduras, has 
documented a sequence of pottery complexes 
radiocarbon dated between 1600 and 700 BC. 
Source analyses of associated lithics document 
distinct patterns of use oflocal and exotic obsidian 
for blades and flakes. Puerto Escondido's used 
technologies (such as differential firing) and 
designs that are among the suite of characteristics 
usually taken as evidence of participation in 
Formative Period pan-Mesoamerican 11interaction". 
We propose a model of specific human actions that 
could have produced these material patterns, 
advocating moving from disembodied processes to 
agent-centered models rooted in practice theory. 

Kovacevich, B. and M. Callaghan 
A Preliminary Study of Lithic Production, 
Specialization, and Exchange at Cancuen. 

Interpretation of preliminary evidence indicates 
specialization and exchange of stone raw materials 
and finished products that flowed from the 
highlands through this strategically located portage 
center. Excavations and laboratory analyses in the 
1999 ad 2000 seasons revealed evidence of 
restricted access to highland raw material for 
production of artifacts of jade, obsidian and pyrite. 
Specialized production of these materials seems to 
have taken place only in the residences that are 
directly adjacent to the palace. Probable elite 
control of raw materials and specialized production 
may suggest a higher degree of economic 
integration at Cancuen, than at other Classic 
lowland Maya centers. 
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Lara Galicia, A. 
Chert and Obsidian Types and their Distribution 
Through Time in Mixteca Alta Sites. 

This paper presents resu1ts from analysis of lithic 
materials found on surface survey in the central 

. Mixteca Alta of Oaxaca, Mexico (the CMASPP). 
I summarize changes over time in the chert and 
obsidian industries based on Archaic and 
F onnative through Classic and Post classic period 
collections. Attributes of form, reduction 
technology, and style as well as distribution and 
abundance are used to reconstruct procurement and 
trade networks. This study of regional patterns 
initiates future analyses of the little known lithic 
industries of the Mixteca Alta. 

Millward, S. C. Cook, C. Fadem and A. Taylor 
Paleoarchaic Qua"ies: Is There an Ideal Quarry 
Curve? 

Great Basin Paleoarchaic (11-8 ka) lithic 
assemblages contain a distinctive suite of tool 
forms typical of contemporaneous assemblages 
across North America. Many of these tools are 
produced by relatively standardized biface 
reduction techniques. Does it follow from these 
characteristics that assemblages created at quarries 
will also be uniform, conforming to what Thomas 
(1 983) has termed an "ideal quarry profile"? Or, do 
mobility and characteristics of the lithic terrain also 
influence the makeup of such assemblages? In this 
presentation two single component Paleoarchaic 
dacite quarry assemblages are contrasted to 
evaluate those factors responsible for assemblage 
composition. 

Parry, W. 
Obsidian Artifacts from the Moon Pyramid, 
Teotihuacan: Offerings and Domestic Debris. 

Obsidian artifacts were present as offerings in two 
sacrificial burial complexes, probably of different 
ages, in the Moon Pyramid. Samples of 
contemporary utilitarian tools and debitage were 
included in domestic debris incorporated into 
construction fill. Both offerings and domestic 
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debris contained prismatic blades and projectile 
points. Offerings also included knives, eccentrics, 
miniatures, and other distinctive forms. Raw 
Material preferences, as measured by the 
proportion of green obsidian from the Pachuca 
source, varied between offerings and domestic 
debris, as well as between the two offerings. 
Inferences are drawn regarding the import and 
export of obsidian in early T eotihuacan. 

Robb, J. and B. Bass 
Symbolic Slicing: Neolithic Obsidian in the 
Central Mediterranean. 

Obsidian from four island sources was shipped all 
over the Central Mediterranean in the most 
extensive long-distance trade network of its time. In 
spite of the wealth of data on Neolithic obsidian, 
however, archaeologists really do not understand 
the nature of the obsidian "trade". Why did 
Neolithic people bother procuring and using tiny 
bits of black volcanic glass? This paper first 
argues that the two traditional models of obsidian 
( as technologically superior and as a "prestige 
good") do not fit the archaeological facts. It then 
discusses contextual evidence for a range of social 
and symbolic roles for this material. 

Ross, N. 
Obsidian and Political Economy: Late Classic 
Evidence from the Naco Valley, Honduras. 

The study presented here was conceived to address 
the role of acquisition, production, and distribution 
of obsidian artifacts in political centralization 
during the Late Classic period ( 600-950 AD) in the 
Naco Valley, northwest Honduras. Based on the 
analysis of obsidian collections ( totaling about 
13,000 pieces) from large scale excavations at 
residential contexts within the center of La Sierra 
and other sites of varying size and complexity, this 
poster reconstructs the organization of obsidian 
blade manufacture and distribution and considers 
the implications for late Classic political economy. 



'\ 

Shackley, M.S., and J. Bayman 
Obsidian Source Provenance, Projectile Point 
Morphology and Sacaton Period Hohokam 
Cultural Identity. 

The understanding of ethnic relationships, and 
group interaction among the pre-Classic Hohokarn 
has remained relatively elusive with little empirical 
justification and much conjecture. Our recent 
analysis of Sacaton period projectile point 
morpho]ogy, breakage patterns, and style in 
concert with obsidian source provenance indicates 
that the Sedentary period core area was ethnically 
diverse, and relatively complex. Snaketown, Gatlin, 
Las Colinas, and Palo Verde Sacaton contexts all 
indicate very different procurement territories for 
obsidian that covaries with diverse projectile point 
styles, a likely reflection of east-west and north
south ethnic and/or linguistic territoriality and 
affiliation. 

Silliman, S. 
Lithics, Identity, and Daily Practice at the Rancho 
Petaluma, California. 

The colonial mission and rancho systems of 
California had significant impacts on Native 
American societies. Yet, many native individuals 
continued to practice lithic technology, even within 
colonial communities. I discuss the 191h century 
Rancho Petaluma, located north of San Francisco, 
as an example of how to study this continuity in a 
social and political context. Excavations of native 
living areas at the historic rancho reveal that 
individuals made and used stone tools, maintained 
the exchange relations and mobility necessary to 
access lithic raw material ( especially obsidian), and 
employed lithics in the negotiation of identity and 
daily practice. 

Tabarev, A. A. Kryp'anko 
Core and Tool Refits from Several Final 
Paleolithic Sites in the Zerkanl'naya River Valley, 
Russian Far East. 

The Final Paleolithic from the Russian Far East 
demonstrates a very effective and elaborate 
technology based on percussion blade cores. Over 
the past decade, carefully studied refit cores and 

tools from several Final Paleolithic sites in the 
Zerkanl'naya River Valley (Ustinovka Industry) 
have allowed for the reconstruction of several types 
of preforms for tools, breakage patterns, and 
seasonal preferences in hunting and fishing 
activities. 

Tykot, R. , B. Bass and P. Della Casa 
Obsidian as an Indicator of prehistoric Trade and 
Interaction in the Adriatic Basin. 

Increasing numbers of obsidian artifacts have been 
recovered during recent archaeological work in the 
Adriatic Basin, including the islands of Palagruza, 
Susac, and Korcula, which likely serves as a series 
of stepping stones across the sea. The geological 
origins of the obsidian artifacts reflect beginning 
points in a long chain of events which ended with 
their deposition into the archaeological record. The 
reconstruction of this sequence is important to our 
understanding oflong-distance cultural interaction, 
maritime capabilities, and local socioeconomic 
systems throughout the prehistoric period. Our 
research illustrates both the potential and 
limitations of obsidian provenance studies for 
archaeological interpretations. 

Vargo, B and R. Tykot 
The Characterization of Obsidian from 
Pantelleria (Italy) : The Archaeological 
Significance of Multiple Island Sources. 

The study of prehistoric obsidian sources is 
fundamental to understanding socioeconomic 
interactions among the Neolithic communities in 
the central Mediterranean. Geoarcbaeologica) 
surveys of Pantelleria have located obsidian in situ 
in the interior of the island, in exposed layers on 
cliff-faces, and along the southern shoreline. 
Geochemical source characteriz.ation and the 
analysis of archaeological artifacts allow us to 
identify which flows were exploited. This research 
establishes the value of detailed obsidian 
characterization studies for the interpretation of 
prehistoric socioeconomic patterns. Our results 
clarify the nature of Neolithic interactions in the 
south-central Mediterranean and serve as a model 
for similar studies elsewhere. 
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ABOUT THE IAOS 

The IAOS was established to: 
1. Develop standards for analytic procedures and 

ensure inter-laboratory comparability; 
2. Develop standards for recording and reporting 

obsidian hydration and characterization results; 
3. Provide technical support in the form of training 

and workshops for those wanting to develop their 
expertise in the fie)~ and; 

4. Provide a central source of information regarding 
the advances in obsidian studies and the analytic 
capabiJities of various laboratories and institutions. 

Membership 

The IAOS needs membership to ensure success of the 
organi7.ation. To be included as a member and 
receive all of the benefits thereof: you may apply 
for membership in one of the following categories: 

Regular member $20.00/year 
Institutional member $50.00 
Student member $10.00/year or freewith 
submission of paper to newsletter and copy of 
current student identification 
Life-Time Member $200.00 

Regular members are individuals or institutions who 
are interested in obsidian studies, and wish to support 
the goals of the IAOS. Regular members will receive 
any general mailings; announcements of meetings, 
conferences, and symposia; bulletins; and papers 
distributed by the IAOS during the year. Regular 
members are entitled to attend and vote in Annual 
Meetings. 

Institutional members are those individuals, 
facilities, and institutions who are active in obsidian 
studies and wish to participate in inter-laboratory 
comparisons and standardization. If an institution 
joins, all members of that institution are listed as 
IAOS members, although they will receive only one 
mailing per institution. Institutional members will 
receive assistance from, or be able to collaborate with, 
other institutional members. Institutional members 
are automatically on the Executive Board, and as such 
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CALL FOR ARTICLES 
AND INFORMATION 

Submissions of articles, short reports, 
abstracts, or announcements for inclusion in the 
newsletter are always welcome. We accept 
electronic media on IBM-compatible diskettes 
in a variety of word-processing formats, but 
Word Perfect (up to 9.0) or Word is preferred. 
A hard copy of the text and any figures should 
accompany diskettes. 

Deadline for Issue 29 is April 30, 2002 

Send Submissions to -
William J. Mcfarlane 
SUNY -Buffalo 
Department of Anthropology 
3 80 MF AC, Ellicott Complex 
Buffalo, NY 14261 

To send announcements, short contributions, 
discuss article ideas, or make suggestions, 
please get in touch by e-mail: 
wim l@acsu.buffalo.edu 

have greater influence on the goals and activities of the 
IAOS. 
*Membership fee may be reduced and/or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and return 
to the Secretary-Treasurer with a short explanation 
regarding lack of payment. 

••Because membership fees are very low, the 
IAOS asks that all payments be made in US dollars in 
international money orders or checks payable on a 
bank with a US branch. ff you do not do so, much of 
your dues are spent in currency exchange. If you wish 
to join us, mail a check or money order to the IAOS: 

Michael Gottesman, 
Secretary-Treasurer 
13809 Weddington St 
Shennan Oaks, CA 91401-5827 



.. 

A Message from the Secretary- Treasurer 

After sending and receiving emails from several 
of the IAOS activists, my general observation that we 
are stuck in neutral is pretty much confirmed. 
Membership totals t 07 (about constant) but fully 46 
are in arrears on dues (29 since at least t 999 and 17 
since 2000). 

Cash on hand is a little over $6000. Our only 
'mandatory' expenses are the newsletter and the 
annual meeting with a total run rate of less than 
$500/year so there is no near term financial crisis -
UNLESS we continue to award monies for research, 
etc. 

I am in favor of awarding monies- BUT we need 
to do something about Dues and Membership. The 
way to do this is through the Newsletter. That is our 
primary communication link and, for most, the only 
'benefit' of membership. If the Newsletter is better, 
I think that at least some of the in-arrears members 
will pay up - and/or it will 'feel' more ok to send 
reminder letters, etc. 

To determine what the members want, here is a 
list of key questions regarding the Newsletter: 

My awn views are: 

' . 

Questionnaire 

• Should there be emphasis on NEWS or on 
RESEARCH? 

· Is the target audience mostly SCIENCE or 
ARCHAEOLOGIST-USERS? 

· Should we expand the subject matter to include 
other GLASSES? 

- Should we expand the subject matter to include 
other MINERALS? 

- Should we hire an EDITOR? 

- How can we make it easier for the editor to get 
articles? 

- What is an ideal frequency of issuance? 

No, hiring an editor does not solve the where-are-the-articles issue and range of content. 
Frequency? - two issues a year minimum should be our goal. 

The distinction between news and research is overblown. We should not become a vetted 
publication with long research articles, gigantic biblios and nasty letters back/forth. But just news 
becomes boring. Short research articles would be fine. Also, reviews of articles, etc. 

We do not have enough coverage or articles from/for users of obsidian data. Maybe we could 
have a "User's Comer" that could include how data was used, what data would be useful ( can anyone 
provide xyzrl). Surely there are enough members from various universities that could strong-arm 
colleagues to write five paragraphs twice a year. 

As for range of subject matter- sure, absolutely, expand it to include other Iithics and other 
glasses. This could be reprinted (with permission of course) from other 'gray literature' or by 
invitation (but I am not sure who could/should do this). 

We all know there are only a handful ofreally active labs or people. Surely we could get two labs 
or researchers to write a "Focus on Lab X'' article once a year. 

I also think we should change Student membership. The initial membership for a Student should 
change from $10 to $20, but cover two years and then automatically change to Regular. The 
membership application, futhermore, must be accompanied with at least a short article ("I am New 
Member, associated with X organization, and my interest in obsidian or lithics or other glasses is as 

follows ... ''). 
Michael Gottesman 
IAOS Secretary-Treasurer 
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President 

Carolyn Dillian, University of California, Berkeley 
The IAOS is positioned to fill a much-needed role in 

archaeology, as the worldwide organization for obsidian 
research and lithic studies. However, we currently lack 
membership, international recognition, and a coherent plan for 
the future. I am running for office in order to help remedy 
these issues. As Chair of the newly formed Membership 
Committee, I am already working to formulate procedures 
aimed at expanding our membership and recognition. In 
addition, I foresee new goals for the future of IAOS, 
including an active role in coordinating, disseminating, and 
publishing obsidian research. One way to accomplish these 
goals is through increasing membership and newsletter 
contributions by graduate students and Cultural Resource 
Managers, who are actively involved in obsidian and lithic 
analyses, yet rarely publish in widely read journals. In order to 
grow, the IAOS must offer continued incentives to maintain 
old members and attract new ones, and I suggest that the way 
to do this is through an intense focus on support for and 
publication of cutting-edge obsidian and Iithic research. I want 
to help the IAOS achieve its potential as the international 
organization for obsidian research and lithic studies. 

I am a PhD candidate at the University of California, 
Berkeley, and am conducting my dissertation research on the 
Glass Mountain obsidian quarry in Siskiyou County, 
California. My experience covers the entire spectrum of CRM, 
academic, and government archaeology. In addition, I have 
worked as a Graduate Student Researcher in the X-Ray 
Fluorescence laboratory at UC Berkeley, and have conducted 
obsidian hydration analyses of Northern California 
archaeological material. I hope that my wide range of 
experience can serve as a bridge between IAOS members from 
a variety of backgrounds. 

.... ' .. . 
Secretary - Treasurer 

Ted Jones, Tom Origer & Associates 

I recently completed an MA in CRM from Sonoma 

State University and plan to continue my research in 

experimentally developed obsidian hydration rates, in addition 

to my work with Tom Origer and Associates. It is important 

to me that the IAOS is a thriving international organization, 

providing a forum for the exchange of research results and new 

ideas. To support that objective, we need people willing to 

provide the time and energy to administer the society. With 
the demands of school behind me, I am willing to offer my 

time to that effort. 

Janine Loyd, Sonoma State University 

I am excited about the "new lease on 1ife11 that has 

been discussed for the IAOS. I am currently a volunteer on the 

newly formed membership committee, and have been a 

contributor to the newsletter in years past. I have over ten 
years experience in bookkeeping for a small business, and I 

have been the assistant to the Treasurer for the Society for 

California Archaeology for the past two years, so I have a good 

understanding of the record keeping of a non-profit 

organization. I look forward to serving the IAOS as Secretary 

Treasurer. 

Election Ballot - 2002 

Clearly indicate your preferred candidate below. 

President 

Carolyn Dillian 

Write In: -----------

Secretacy-Treasurer 

Ted Jones 

Janine Loyd 

Write In: -----------
Ballot may be submitted electronically to Michael Gottesman: mgottesm@ucla.edu 

or via tradition mail: Michael Gottesman 
IAOS Secretary-Treasurer 
13809 Weddington St. 
Sherman Oaks, CA 91401-5827 
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NEWS AND INFORMATION 

Annual Board Meeting 
Submitted by Michael Gottesman 

The Annual IAOS Board Meeting was held 
last March in Denver during the SAAs. 
Attendees included Suzanne Stewart, Carolyn 
Dillian, Robin Torrence, Rob Johnson, Janine 
Loyd, Tom Origer, Michael Glascock, and 
Michael Gottesman. 

The single most important matter discussed 
was the announcement and 'installation' of 
Carolyn Dillian as our new President and Janine 
Loyd as the new IAOS Secretary-Treasurer. 

Summer2002 

International. Association for Obsidian Studies 

2002-2003 

President 

Vice President 

Secretary Treasurer 

Bulletin Editor 

Webmaster 

IAOS Board of Advisors 

Carolyn Dillian 

J. Michael Elam 

Janine Loyd 

William J. Mcfarlane 

Craig E. Skinner 

Irving Friedman 

Roger Green 

Web site: http://www.peak.org/obsidian 

The 'hand-off' of the Secretary-Treasurers tasks 
are concurrent with this issue of the Bulletin. 
So please note the new address and email for 
Janine. 

The Secretary-Treasurer (M Gottesman) 
reported that total funds were $6149. This is 
nearly $1500 less than last year but it was noted 
that during calendar 2001 a total of $2000 in 
awards were issued ($500 · ea. to Maria 
Diakomatsiou, Carolyn Dillian, Barbara Vargo 
and Pip Rath). 

Membership dues collection totaled $720, a 
slight improvement from 200 I. The three 
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Bulletins issued cost a total of $571. With a 
plan of issuing only two per year, our 'burn' 
rate of funds annually should be less than $600 
allowing some monies for our Annual Meeting 
and miscellaneous costs - excluding, of course, 
any awards or grants for special programs. 

On the issue of awards, we agreed to 
set aside $500 for one or more stipends to 
support research or publishing costs of papers 
or symposia support. Another $500 was set 
aside for the potential development of a 
hydration dating data base, to be investigated 
by Ted Jones of Sonoma State. 

Membership currently totals 110 (vs. 
106 last year). As of 4/20, there are 43 
members with current dues (including the 27 
life, comp or institutional members) and 
another 24 in arrears only this year. Thus there 
are 43 members in arrears since 2001 or earlier. 
This is better than last year but indicates that 
our "true" membership is probably in the 60-70 
range. 

Our final point of discussion concerned 
the Bulletin. It was pretty much agreed that we 
could and should expand the subject matter but 
in a careful manner. Further, it was noted that 
17 of our members are non-US and that this 
group should be mined for articles. Future 
Bulletins will also try to have a write-up from 
one of the active labs on current activity and to 
try to have articles attuned to data-users. 

The IAOS website now has 
downloadable copies of all previous Bulletins. 
Note also that a full set of Bulletins has been 
sent to Cal Berkeley, Sonoma State, SUNY and 
U of Missouri. There is also a new 
downloadable reference Bibliography for 
anyone interested in obsidian hydration dating. 

2 - IAOS Bulletin Number 29, Summer 2002 

Greetings from your new officers! 

As your new, recently elected officers, we 
would like to introduce ourselves and offer a 
few words of welcome to both new and old 
IAOS members. We hope this will be a 
productive year for the IAOS, and have set our 
sights towards reviving the energy of the 
organiz.ation. We look forward to working with 
you! 

Carolyn 
My background, which includes both academic 
and CRM archaeology, ideally will help unite 
our membership, which includes obsidian 
researchers from a wide range of backgrounds. 
I recently migrated to the East Coast, where I'm 
is working in CRM and teaching at Rutgers 
University. Unfortunately, there isn't as much 
obsidian here as I would like, but I plan to 
continue my research and involvement in the 
field! 

Janine 
I have been working in CRM and have also 
been affiliated with the obsidian laboratory at 
Sonoma State University. (See note about the 
Sonoma State lab below). One big goal for me 
in the IAOS is to see us gain more student 
involvement, folks who will stay with us for 
years. 

As we begin this journey with you, we would 
ask for your help in improving and rejuvenating 
the IAOS. Talk with your friends, colleagues, 
and students about the IAOS! Encourage them 
to submit papers for publication in the IAOS 
Bulletin! And keep in touch with other IAOS 
members to take advantage of the expertise our 
organiz.ation has to offer! With your help and 
support, we hope to make the IAOS better than 
ever! 

Sincerely, 
Carolyn Dillian, IAOS President 
Janine Loyd, IAOS Secretary-Treasurer 



ABSTRACTS AND ANNOTATIONS 
Compiled be William McFarlane 

SUNY-Buffalo 
Department of Anthropology 
380 MFAC, Ellicott Complex 

Buffalo, NY 14261 

Wjm l@acsu.buffalo.edu 

Abstracts from the 67th Annual Meeting of 
the 

Society for American Archaeology 
Denver, CO. 

SYMPOSIUM: 
All Things Bright and Beautiful : Overlooked 
Meanings of Obsidian 

The usefulness of obsidian for making easily 
flaked, sharp cutting implements is a given 
among archeologists. Less appreciated and 
understood are obsidian's nonutilitarian 
qualities. This session · challenges long held 
assumptions about the primary roles of 
obsidian as a raw material and as artifacts in 
past societies. Case studies from around the 
world examine important, often overlooked 
symbolic meanings of obsidian. This global 
outlook on obsidian studies provides an 
opportunity to develop new and useful 
theoretical perspective on the value of obsidian 
and the kinds of social and economic contexts 
in which it was circulated and used 

Torrence, Robin (Australian Museum) 
Shimmering Stones, Lw;tro'US Lithics: Potential 
Values of Obsidian 

Obsidian is renowned among archaeologists for 
its flakeability and razor sharp edges. Are these 
the same or only characteristics that were 
valued by the people from many parts of the 
world who flaked, used, and exchanged 
obsidian in the past? I argue that we should 
consider the attractiveness of other traits that 
might explain its widespread use and long 
distance movement. For example, shininess and 
brilliance of physical objects are properties 

valued by many cultures. Meanings could also 
have been attached to pieces because they 
provided a link with the circumscribed and 
special places from which the obsidian was 
obtained. 

Rath, Pip (University of Sydney) 
Obsidian Stemmed Artifacts from Papua New 
Guinea: A Case of Coals to Newcastle? 

Two forms of highly unusual and distinctive 
retouched, stemmed obsidian artifacts made on 
Garua Island, West New ~ritain, Papua New 
Guinea more than 3000 years ago provide 
evidence that the artifacts were both useful and 
valuable exchange items in the pre Lapita 
societies of West New Britain. New data from a 
PIXE-PIGME study unexpectedly revealed 
large quantities of imported obsidian were 
being worked into stemmed artifacts at 
locations at or near a good quality local source. 
This raises a number of issues about the 
meaning of primitive valuables and the types of 
societies generally associated with prestige 
goods. 

Dillian, Carolyn (University of California, 
Berkeley) 
Obsidian Sources in a Cultural Context: Biface 
Production in Northern California 

Large obsidian bifaces from Northern 
California have long been known as non
utilitarian ceremonial and wealth objects. 
Despite their stylized form, bifaces were 
manufactured from several different obsidian 
sources. Glass Mountain in Siskiyou County, 
California was one source for black obsidian 
bifaces. The lithic assemblage at Glass 
Mountain and x-ray fluorescence data from the 
surrounding region indicate that Glass 
Mountain obsidian was used almost entirely for 
biface production, and was neglected as a 
source for utilitarian objects. Just as obsidian 
objects fulfilled utilitarian or non-utilitarian 
functions, obsidian sources retained special 
roles within the context of prehistoric culture 
and belief systems. 
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DeBoer, Warren (Queens College, CUNY) 
Little Big Horn on the Scioto: Implications for 
Hopewell Obsidian 

An effigy pipe and a copper horn from Mound 
City, Ohio are reidentified as representation of 
the bighorn sheep (Ovis canadensis), a species 
native to the Rocky Mountain west. If 
warranted, this identification suggests that Ohio 
voyageurs actually observed the animal in its 
distant habitat. This finding has implications for 
the procurement of other Rocky Mountain 
products such as obsidian, and prompts 
reexamination of the nature and social 
significance of long-distance "exchange" and 
crampon during Middle Woodland times. 

Pany, William (Hunter College - CUNY) 
Nonuti/itarian Aspects of Obsidian Use in the 
Basin of Mexico 

Nonutilitarian aspects of prehispanic obsidian 
artifacts from the Basin of Mexico will be 
discussed. First, some objects, such as chipped 
eccentrics and polished ornaments, were clearly 
nonutilitarian. Second, functional cutting tools 
were used in ritual contexts, either as offerings 
in their own right, or to facilitate the offering of 
human blood in sacrifice or autosacrifice. Some 
of these are distinctive in size ( either giant or 
miniature) or form, but others are 
indistinguishable from "utilitarian" implements. 
Third, distinctive colors of obsidian (green or 
red) were preferentially used for both 
"utilitarian" and nonutilitarian objects, possibly 
due to symbolic associations. 

Otis Charlton, Cyntha L. (Independent 
Research) and Thomas H. Charlton (University 
of Iowa) 
The Green and the Gray: Obsidian Jewelry at 
Otumba, Mexico 

Obsidian core/blade workshops in the Late 
Postclassic Aztec city-state of Otumba favored 
green obsidian from Cerro de las Navajas over 
gray obsidian available locally. The obsidian 
lapidary jewehy workshops also show a bias 
towards green obsidian. Is this merely a result 
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of greater availability of recyclable green cores 
used as tools and blanks, does it reflect 
differences in the workability of the obsidian, 
or perhaps should symbolic issues be 
considered? Differences between green and 
gray, utilitarian and exotic, common and elite, 
exchange-tribute-trade, and cultural signific
ance are discussed. 

Sheets, Payson D. (University of Colorado, 
Boulder) 
The Sounds, Forms, and Colors of Nonutilita
rian Obsidian Artifacts in Ancient EI Salvador 

Some obsidian artifacts from larger Salvadoran 
sites clearly functioned in domains beyond the 
utilitarian. Exhausted cores received special 
treatment at Chalchuapa, and "eccentrics" were 
made and used, along with at least some green 
obsidian from the Pachuca source in 
northernmost Mesoamerica. Prismatic blades 
may have been proximally modified for sound 
and reflecting light. Even small villages had at 
least some obsidian functioning beyond the 
nonutilitarian, as exemplified by the prismatic 
blade with human hemoglobin residue found in 
the feasting structure at Ceren. It probably was 
used in bloodletting ritual associated with deer 
ceremonialism and the first maize harvest. 

Escola, Patricia S. (CONICET- UNCA) 
Obsidian and Projectile Points: Searching for 
Other Meanings 

In a "standard view of technology" it can be 
considered that physical and chemical 
properties contributed to obsidian being a 
highly sought-after material. Likewise, pro
jectile technology can be referred to launched 
weapons used in both hunting and warfare. 
Within another view, it is here proposed that 
technology, besides having an obvious 
utilitarian aim, is also used in a number of 
social roles. This paper is an attempt to explore 
non-utilitarian roles of obsidian projectile 
points and how they affect technological 
decisions. This research includes an evaluation 
of early agro-pastoralism obsidian assemblages 
( ca. 2400 - 700 BP) from southern Puna, 
Argentina. 



Carter, Tristan (Stanford University) 
Modes of Consumption and Concepts of 
Appropriateness: Deconstructing the Use of 
Obsidians at Catalhoyuk 

There is a growing body of evidence for 
obsidian enjoying nonutilitarian roles, its 
consumption owing little to its mechanical 
properties. Obsidian's potential symbolic 
potency is underlined by recurrent cross
cultural references to its medico-magical 
properties and cosmological associations. There 
is a risk, however, of reductionism by focusing 
on obsidian per se, rather than investigating 
variations in meaning and use of different 
obsidians. Drawing on new technological, 
typological and characterization studies from 
Catalhoyuk (Turkey), this paper attempts to 
disentangle what appear to be strong concepts 
of appropriateness with regard to which sources 
of obsidian were chosen for specific tasks, loci 
and times. 

Healey, Elizabeth (University of Manchester) 
Nonutilitarian Uses of Obsidian at the Ha/a/ 
Site of Domuztepe and Other Sites in the Near 
East 
Nonutilitarian items of obsidian, many of which 
have been ground and polished, are found at a 
number of sites in the Near East. At 
Domuztepe, in SE Turkey, over fifty such items 
have been found, including beads, pendants, 
links, some unusual tranchet fonns, vessels and 
mirrors. Not only was obsidian treated 
differently from other chipped stone, but also 
obsidian from different sources was obtained 
and worked in different ways. At sites where 
obsidian constitutes a small proportion of the 
chipped stone and particularly where it was 
used for jewehy, etc. it seems to have been 
accorded a special role. 

Moholy-Nagy, Hattula (University of 
Pennsylvania Museum) 
Telling Time by the Sun: Aspects of Lowland 
Maya Obsidian Research 

Research into their use of obsidian has already 
provided important insights into Prehispanic 
Lowland Maya economy. Our understanding 

would be further advanced by a consideration 
of some of our widely held assumptions about 
the following, interrelated topics: visual 
identification of obsidian sources, the 
usefulness of behavioral typology, elite control 
of obsidian exchange, and the disposal contexts 
of production waste. 

Blomster, Jeffrey (Brandeis University) and 
Michael Glascock (University of Missouri, 
Columbia) 
Obsidian Exchange in Formative period 
Oaxaca, Mexico: A View from the M,xteca Alta 

Excavations at the site of Etlatongo, in the 
Mixteca Alta, Oaxaca, encountered numerous 
obsidian artifacts from a variety of contexts. A 
selection of samples from Fonnative period 
contexts was analyzed through Neutron 
Activation Analysis. Through this technique, 
the geologic sources for each sample were 
detennined. As a result, sources utilized during 
Formative period Etlatongo can be analyzed on 
an intrasite basis, to determine which contexts -
associated with households had access to the 
most sources. A comparison of sources utilized 
by Etlatongo and contemporaneous Oaxaca 
Valley sites challenges views on differential 
levels of social complexity achieved in these 
regions. 

Kardulias, P. Nick (College of Wooster) 
Lithics in the Classical Economy: An 
Assemblage from Halieis. Greece 

This paper discusses an assemblage from the 
site of Halieis, a Classical city-state in eastern 
Greece. The material consists largely of 
obsidian blades, with few cores and other 
production residue, reflecting primary reduction 
off-site and importation of fmished tools or 
preforms. The blades reflect fine workmanship, 
probably that of a specialist. Despite the small 
size of the assemblage, the lithics reveal some 
nuances of a neglected aspect of the ancient 
Greek economy. 
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Tykot, Robert H. (University or South Florida), 
Michael D. Glascock (University or Missouri) 
and Robert J. Speakman (University or 
Missouri) 
Using Laser Ablation ICP Mass Spectrometry 
to Sowce Mediterranean Obsidians 

Several instrumental methods of chemical 
analysis have been proven successful in the 
source tracing of obsidian artifacts in the 
Mediterranean, including NAA. XRF. PIXE. 
and the electron microprobe. ICP mass 
spectrometry. however. which can rapidly and 
precisely determine the concentration of 50-60 
elements, is rapidly becoming widely used in 
archaeological research. For obsidian artifacts, 
the use of a laser ablation device to remove a 
tiny sample makes this technique virtually non
destructive. Analyses of geological source 
samples systematically collected from Sardinia, 
Lipari, Palmarola and Pantelleria demonstrate 
the ability of LA-ICP-MS to attribute artifacts 
to specific source localities on these islands. 

Tabares, A. Natasha (California State 
University, Northridge) and Michael W. Love 
(California State University, Northridge) 
Obsidian Prismatic Blades, Power and 
Consumption in Pacific Guatemala 

Obsidian has been recogniz.ed as an item to 
legitimize power among elites and as an 
important economic commodity throughout 
Mesoamerica. This paper addresses the 
organization of long distance obsidian exchange 
and centralized political power at Ujuxte, a 
Middle to Late Preclassic site of Pacific 
Guatemala. It is hypothesized that 
heterogeneity of obsidian sources per household 
might indicate a lack of centraliz.ed political 
power. Thus, the household consumption of 
prismatic blades and the diachronic variability 
of the obsidian sources are examined. Over 
2000 blades were analyzed visually. A subset of 
180 was characterized by Laser Ablation 
Inductively Coupled Plasma Mass 
Spectrometry. The results reveal three sources, 
El Chayal ( dominant source), San Martin 
Jilotepeque (varies slightly over time) and 
Ixtepeque (scarce), whose distribution suggests 
a form of centralized control. 
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Bennett-Rogers, Ann (Oregon State 
University), Craig Skinner (Northwest Research 
Obsidian Studies Laboratory) and Jennifer 
Thatcher (Northwest Research Obsidian Studies 
Laboratory) 
Bulldozing for Bifaces: Production, 
Procurement, and Provenance Analysis of an 
Obsidian Biface Cache from the Central 
Cascades of Oregon 

Obsidian Cliffs, In the Three Sisters Wilderness 
area of Oregon, was a major obsidian source 
within the homeland of the Molala. We 
consider the distribution of lithic scatter sites 
along trail systems, and the long distance and 
intra-regional exchange system that extended 
into other cultural areas. The nature of the lithic 
technology at the quarry, and the variability of 
artifacts at near and distant sites helps us to 
understand how various artifact types are 
represented at sites and the regional 
technologies of western Oregon. We show how 
obsidian sourcing enriches our understanding of 
long distance exchange and cultural affiliation. 

Beyer, Lisa G. (University of South Florida) 
and Robert H. Tykot (University of South 
Florida) 
Placing Obsidian in Its Rightful Context: An 
Analysis of Geological Sources and Archaeo
logical Materials from the Island of Lipari 
(Italy) 

Lipari was a major source of obsidian during 
the central Mediterranean Neolithic and Bronze 
Ages. While the ability to identify Lipari as the 
source of artifacts is well established, our work 
has attempted to individually characterize 
multiple obsidian-bearing volcanic flows on the 
island. The analysis of source material collected 
during an intensive survey of Lipari allows us 
to discern distinctive visual and physical 
characteristics, and chemical signatures were 
obtained using several analytical techniques. 
Our results have challenged us to reconsider the 
role of the obsidian trade in the social dynamics 
between Lipari, Sicily, and peninsular Italy 
during the Neolithic period. 



• 

Vargo, Barbara (University of South Florida), 
Robert Tykot (University of South Florida), 
Maurizio Tosi (University of Bologna, Italy) 
and Sebastiano Tusa (Regional Superintend
ence for Cultural Patrimony, Trapani, Sicily) 
The Identification of Primary Obsidian Sources 
on Pantelleria (Italy): The impact of 
Provenance Identification on the Study of 
Prehistoric Exchange Networks 

Current research on the island of Pantelleria, 
located between the southwestern tip of Sicily 
and the northeastern coast of Tunisia, has 
revealed the importance of identifying discrete 
locations of primary source material. Specific 
collection areas were identified, accessibility by 
land and sea was determined, tool and raw 
material workstations were located and the 
distance from primary sources to the final 
disposition of raw material and finished 
products was established. The results of this 
research demonstrate the connection between 
the obsidian lithic industry and prehistoric trade 
networks and directly affects the archaeological 
study of exchange systems and technology 
during the Neolithic. 

.ANNOUNCEMENTS 

Special Congratulations 

Let's raise our glasses to Robin Torrance for 
receiving the Excellence in Archaeological 
Analysis Award from the Society for American 
Archaeology. 

Congratulations Robin! 

Lab Notes 

The Obsidian Laboratory at Sonoma State 
University is closing its doors as of the first of 
July. Tom Origer, Director of the Sonoma State 
Lab, will continue to provide hydration 
analysis. For revised contact information check 
out the laboratory listing on the IAOS website. 
http://www.peak.org/obsidian/lablist.html 

Upcoming Events 

Natural Glasses 4 Conference: 
This conference on glasses in geosciences, 
environmental sciences and archeometry is 
planned for August 29-31 (2002) in Lyon, 
France. The IAOS website has links to more 
information. 

ABOUT THE IAOS 

The IAOS was established to: 
1. Develop standards for analytic procedures and 

ensure inter-laboratory comparability; 
2. Develop standards for recording and reporting 

obsidian hydration and characterization results; 
3. Provide technical support in the form of 

training and workshops for those wanting to 
develop their expertise in the field, and; 

4. Provide a central source of information 
regarding the advances in obsidian studies and 
the analytic capabilities of various laboratories 
and institutions. 

Membership 

The IAOS needs membership to ensure success 
of the organization. To be included as a 
member and receive all of the benefits thereof, 
you may apply for membership in one of the 
following categories: 

Regular member $20.00/year 
Institutional member $50.00 
Student member $10.00/year or free with 
submission of paper to newsletter and copy of 
current student identification 
Life-Time Member $200.00 

Regular members are individuals or institutions 
who are interested in obsidian studies, and wish 
to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; bulletins; and papers distributed by 
the IAOS during the year. Regular members 
are entitled to vote for officers. 
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Institutional members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in inter
laboratory comparisons and standardization. If 
an institution joins, all members of that 
institution are listed as IAOS members, 
although they will receive only one mailing per 
institution. Institutional members will receive 
assistance from, or be able to collaborate with, 
other institutional members. Institutional 
members are automatically on the Executive 
Board, and as such have greater influence on 
the goals and activities of the IAOS. 
*Membership fee may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the fonn and return to the Secretary
Treasurer with a short explanation regarding 
lack of payment. 

**Because membership fees are veiy low, 
the IAOS asks that all payments be made in US 
dollars, in international money orders, or 
checks payable on a bank with a US branch. If 
you do not do so, much of your dues are spent 
in currency exchange. 

For more information about the IAOS contact 
the Secretary - Treasurer: 

Janine Loyd 
P .0. Box 7602 
Cotati, CA 94931-7602 
USA 

jmloyd@earthlink.net 

About Our Web Site 

The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster (Craig Skinner) 
has started a members' section. 

The 'member's lounge' has a message board to 
allow folks to post questions or just keep in 
contact with fellow IAOS members and their 
research. There is also a link for the IAOS list
serv. 
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Other Items on our web site: 
• World Obsidian Source Catalog 
• Back Issues of the Bulletin 
• The Obsidian Bibliography 
• An Obsidian Laboratory Directory 

Craig also posts photos of different source 
locations. 

P .S. There is a question on the message board 
regarding ARC-view and source locations that 
has had no answer posted. Maybe one of you 
has an answer, please check it out. 

CALL FOR ARTICLES 

AND INFORMATION 

Submissions of articles, short reports, 
abstracts, or announcements for inclusion in 
the newsletter are always welcome. Wee 
accept electronic media on IBM compatible 
diskettes in a variety of word processing 
fonnats, but WordPerfect (up to 9.0) or Word 
is preferred. A hard copy of the text and any 
figures should accompany diskettes. 

Deadline for Issue 30 is November 1, 2002. 

Send Submissions to -

William J. Mcfarlane 
SUNY - Buffalo 
Department of Anthropology 
3 80 ?v.lF' AC, Elli cot Complex 
Buffalo, NY 14261 

To send announcements, short contributions, 
discuss article ideas, or make suggestions, 
please get in touch by e-mail: 
wjml@acsu.buffalo.edu 
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Melos International Workshop 

Date: 2nd to the 6th of July, 2003 
Location: Melos Island, Greece 
Organized by: 

Prof. I.Liritzis 
Laboratory of Archaeometry 
Dept. of Mediterranean Studies 
University of the Aegean, Greece 

& 
Dr. C. Dillian 

President, IAOS, USA 
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New Obsidian Volume Now Available • 

Effects of Fire Volume .. assembled and edited by Janine Loyd, Thomas Origer, an1:l David .. . 
1 Fredrickson, this timely volume of papers documenting the effects of fire on obsidian artifacts 
j is now available in paper and Acrobat formats. If you have an interest in the effects of fire on ' 
1 obsidian artifacts, this is a must-have publication. Printable copies may be downloaded from • 
I the IAOS website, http://www.peak.org/obsidian. While supplies last, copies of the 219 page 

volume may be obtained on request and at no cost from: 

: Northwest Research Obsidian Studies 
I Laboratory 

1414 NW Polk 
Corvallis, Oregon 97330 
Email: cskinnerr@obsidianlab.com 

Greetings from the Secretary/Treasurer: 

It is time for you the members to 
put your heads together. We need 
nominations for our next President. 

From my experience on the Board 
much of the IAOS business is conducted 
via 
e-mail, so international representation on 
the Board should be encouraged. 

To recap that section of the by
laws: 

The President shall serve as the 
IAOS's chief executive officer and 
its representative in official affairs 
and transactions. The President 
shall make certain that all 
resolutions of the Executive Board 
are implemented. 

The Vice-President (President-Elect) 
shall be elected for one-year, at the 
conclusion of which he/she shall 
succeed to the office to President to 
serve a two-year term. He/she will 
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KirkHaHord 
Bureau of Land Management, Bishop 
Resource Area 
785 N. Main St., Suite E 
Bishop, California 93514 
Email: Kirk._ Halford@ca.blm.~o,¥ 

then serve one year as Past
President 
The Secretary-Treasurer shall be 
elected for a two-year term. 

The Executive Board of the IAOS 
shall consist of the President, Vice
President (President-elect or Past 
President), Secretary-Treasurer, the 
Newsletter Editor, and Institutional 
Members of the IAOS. 

Mike Elam is currently serving as . 
VP. Carolynn Dillian, our Pfesident, has 
one more year to go before graduating to 
VP. So we need a President-elect 

Thanks in advance for your in-put. 

Janine Loyd 
Secretaryff reasurer IAOS 

., 



Melos International Workshop 

Participants and Preliminary Program 

Michael Gottesman (Sherman Oaks, California) - Obsidian hydration dating: How good is it? 
Dr. Maria Rosa Iovino (Siracusa) - Tribology and micro wear trace analysis on obsidian (Sicily and Turkey) 
Dr. Wal Ambrose (Australian National University) - Powdered obsidian/or determining hydration rates and site 
thermometry 
Prof. Masao Suzuki (Atlanta, USA) - On an approach to the palaeoclimate resonstruction using obsidianhydration 
as a temperature indicator 
Dr. Carlo Pantano (Pennsylvania State University) - Effects of composition and network connectivity on the 
leaching and dissolution of aluminosilicate glasses 
Dr. Robin Torrence (Australian Museum), Glenn Summerhayes (Australian National University), lvo Orlic 
(ANSTO), Philippa Rath and J.Peter White (University of Sydney) - Networks and Disasters: Changing patterns 
of obsidian procurement in West New Britain, Papua New Guinea 
Dr. Harald Behrens (University of Hannover, Germany) - Diffusion of water in rhyolotic glasses and melts 
Prof. Catherine Perles (Universite de Paris X) - Why the obsidian trade? 
Prof. Youxue Zhang (University of Michigan)- H20 diffusion in obsidian glass and issues on obsidian dating 
Dr. Bernard Gratuze (IRAMAT CNRS, Centre Babelon, France) -New investigations of the Gollu-Dag 
obsidian lava flows system: comparison between chemical, mineralogical and fission track data 
Dr. Carolyn Dillian (president IAOS) - Sourcing belief using obsidian sourcing to understand prehistoric ideology 
in northeastern California 
Dr. Robert Tykot (University of South Florida, USA) - High-precision sourcing of obsidian assemblages from the 
central Mediterranean: Feasibility and utility for archaeological interpretation of the exploitation of the Italian 
island sources 
Prof. Minoru Tomozawa (Rensselaer Polytechnic Institute, USA) - Water diffusion in silica glass at low 
temperatures 
Prof. Michael Glascock (Missouri University, USA) - Obsidian characterization basics: analytical techniques, 
elements and sources 
Dr. Tristan Carter (Stanford University, USA) - Prob/ematizing the analysis of obsidian in the Aegean and 
surrounding worlds 
Prof. Maciej Pawlikowski (Mining and Metallurgy University, Poland), Mariana Tsamasfyrou and Ioannis 
Liritzis (University of the Aegean, Greece) - Surface microscopic investigation of obsidians 
Dr. Yiannis Bassiakos (NRC Demokritos, Greece), Dr. V.Kilikoglou and A.Sampson - Yali Island: geological and 
analytical evidence for a new source of workable obsidian 
Dr. Martin Jones (University of Auckland, NZ) -Archaeological soil temperature and obsidian hydration: a case 
study in quantifying uncertainty in OHD age estimates 
Prof. R.Brodkey (Ohio State University), Prof. loannis Liritzis, Maria Diakostamatiou - Transport phenomena 
related to OHD 
Dr. Vincenzo Francaviglia (CNR, Italy) - Discriminating between Mediterranean obsidians 
Dr. Chris Stevenson (Virginia Dept of Historical Resources, USA), Liritzis.I, Diakostamatiou.M and Novak.S.M 
- Further dating applications employing the ODDSIMS-SS and conventional OHD approach 

Note: 
Any attendee, except of the participants, should register. Registration Fee is 250 EURO including 
attendance of the Workshop, conference material, two excursions in the island. All other arrangements 
are made by theirown. 
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Obsidian Sourcing in the Philippines 
By: Leee M. Neri 

INTRODUCTION 
In prehistoric times1 obsidian was 

considered a precious commodity. It has been 
ranked as the most widely exchanged material in 
prehistoric times (Dixon et al 1968: Rapp & Hill 
1998). Obsidian was greatly prized for its function 
as a stone implement, decorative object, and 
surgical instrument. The name obsidian dates back 
as far as Pliny the Elder (23-79 AD) who 
described obsidian from Ethiopia as attributed to 
Obsius (Watson 1986; Rapp and Hill 1998). 

Obsidian is a natural glass produced by 
extrusive action of the volcano. It belongs to the 
Felsic type of glass that is rich in silica (Si02) 
content (Bowes 1989). lt is formed due to extreme 
rapid cooling of the molten rock that prevented 
the formation of distinct crystals. Its hardness 
ranges from 5 to 7 in Moh' s scale. The specific 
gravity of the obsidian ranges from 2.3 to 2.7 
depending on the chemical composition. Obsidian 
has a perfect conchoidal fracture due to its 
homogeneity and lack of structures. It is ideal for 
making stone tools- shaping them into desired 
form. Obsidian usually is black in color due to the 
presence of the microlith (magnetite). It may also 
be reddish to brown due to oxidation oflron (Fe) 
also known as hematite while others are from 
greenish to gray. Combination of colors such as 
striped (red/brown/black) and patchy obsidian can 
also be found. 

The magma from the volcanic eruption 
that forms the obsidian dome~ lava flow or 
pyroclastic deposit produces authentic chemical 
"signature" in the different parts of the world. 
This unique chemical composition can be used to 
characterize a source and match artifacts to a 
particular origin. It is in this light that the obsidian 
sourcing plays a significant role in understanding 
the ancient exchange and mobility pattern of 
obsidian artifacts. 

OBSIDIAN IN THE PHILIPPINE 
ARCHAEOLOGICAL CONTEXT 

The obsidian materials recovered from the 
archaeological sites were scanty compared to the 
tradeware materials. H. Otley Beyer ( 194 7) 
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conducted an archaeological survey in the 
different areas in the Philippines and found 
obsidian materials in the Luzon area only. During 
his archaeological explorations in 1926-1941, he 
found obsidian in Rizal Cavite Batangas, 
Bulacan Provinces and others were just presented 
to him by his colleagues with provenance from 
Ilocos Norte and Laguna provinces. 

In Rizal Province, Beyer ( 194 7) recovered 
obsidian in the different areas and he divided 
these into different districts. The first district was 
in Novaliches-Marilao District , where he 
recovered obsidian and flint microliths and 
assigned this into Mesolithic Era. In the Lake 
District, he recovered the same lithic materials. 
The Central District and Special Sites were 
divided by Beyer into subdistricts such as: San 
Juan River Valley, Pasig-Tagig, Marikina-Puray, 
Special Santa Ana Site and Special Manila Site. 
San Juan River Valley and Pasig-Tagig 
Subdistricts yielded obsidian materials associated 
with flint flakes, stone adzes chisels and tektite. 
Beyer ( 1947) believed that these materials belong 
to the Late Neolithic Period. 

In the Province of Cavite, Beyer { 194 7) 
recovered obsidian and flint microliths in plowed 
areas particularly in the main road to Tagaytay 
and near Indang area. In the province of Bulacan, 
particularly in Pugad-Baboy and Maysan areas. 
Beyer found a concentration of natural tektites 
associated with Mesolithic obsidian and flint 
microliths. 

The province of Batangas is considered 
"to be the most important archaeological area yet 
discovered in the Philippines, and, as regards its 
uniquely rich Late Neolithic remains, one of the 
most remarkable Late Stone-Age sites found 
anywhere in the world" (Beyer 1947:243). In 
1934, Beyer made an exploration in Lipa 
particularly in Balite Barrio, where he recovered 
25 pieces of flaked obsidian implements. 

Ronquillo and Ogawa ( 1996) also made 
explorations and conducted systematic 
excavations in the municipalities ofCalatagan and 
Lian in Batangas Province. The exploration lasted 
for four months in 1994 and identified six 



important sites. From the six sites only two 
yielded obsidian materials particularly in De los 
Reyes Property I and II Sites located in Sitio 
Dayap, Barangay Tanagan, southeast from the 
town proper of Calatagan. In De los Reyes 
Property I, they recovered earthenware sherds, 
four types of beads, net weights, animal remains 
and lithic materials such as quartz, vesicular 
basalt, andesite, and obsidian flakes . 
Archaeological evidence of artifacts, ecofacts and 
features provided information that the area was 
utilized for habitation. "This is deemed significant 
since all sites worked and reported on at 
Calatagan were burial areas and no actual 
habitation sites have been documented to date" 
(Ronquillo and Ogawa 1996: 142). The De los 
Reyes Property II is located 800 meters southeast 
of De los Reyes Property I. The area was heavily 
cultivated with corn and the materials recovered 
were obsidian flakes, earthenware sherds, celadon 
sherds, blue/white porcelain sherds, seeds, bone 
fragments. and animal teeth remains. 

De la Torre ( 1997) also conducted an 
archaeological exploration and systematic 
excavation in Ulilang Bundoc in Sitio Dayap, 
Baran gay Tanagan, Calatagan, Batangas last April 
1995 and May 1996. The results of the excavation 
yielded obsidian flaked materials associated with 
the secondary burial jars. Other materials 
recovered were earthenware sherds, polished 
stone adzes, shell beads, Inda-Pacific glass beads, 
and shells-both bivalves and univalves. Obsidian 
flakes were also confirmed by Angel Bautista 
( I 995) in May 1995 when he excavated the same 
site. Other materials recovered were skeletal 
remains (adult and young), stone adzes, stone 
flakes, and beads. No tradeware ceramics were 
found (Bautista 1995). 

Other provinces in Luzon which also 
yielded obsidian materials but was not personally 
explored by Beyer are Ilocos Norte and Laguna. 
Obsidian microliths were sent to Beyer by a local 
geologist and claimed that it was found near 
Pasugin, I locos Norte. Beyer said that "the area 
should be further explored, as no other obsidian 
implement has yet been reliably reported north of 
Bulacan Province" (Beyer 1947:2 15). Late I 945, 
a Dutch archaeologist, H.R. Van Heekeren, found 
25 to 30 pieces of obsidian flakes and flint 

semimicroliths in the foothill of Mt. Makiling, 
Laguna Province. This site was noted also by 
Beyer. Scott ( I 968) also reported obsidian 
micoliths from Bulacan to Bicol Regions. Scott 
said that the possible source is located in Mount 
Banahaw. He also claimed that "if indeed, only 
this one source, this wide distribution bespeaks a 
considerable commercial mobility among 
Mesolithic Filipinos" (Scott 1968:23). 

In Mindanao, there are three 
archaeological sites where obsidian materials 
were recovered. These areas are Municipality of 
Kibawe, Bukidnon Province, Bungiao Rock 
Shelter, Zamboanga and Huluga Open Site, 
Barangay Indahag, Cagayan de Oro City. 

The archaeological survey and excavation 
was conducted by the South East Asian Institute 
of Culture and Environment (SEAICE) last April 
to June 1995 (SEAICE 1995). This is in 
compliance with the agreement to conduct both 
archaeological and ethnographic studies for the 
proposed Pulangi V Hydroelectric Project (HEP) 
located in the Province of Bukidnon. There were 
I I sites that were properly explored and 
systematically excavated but there were only two 
sites that obsidian materials were recovered. 
These two sites were identified as Barangay 
Sanipon and Barangay Bukang Liwayway. 

The archaeological survey at Barangay 
Sanipon, Kibawe, was conducted at the floodplain 
area of Pulangi River which is currently planted 
with corn and upland rice (SEAICE 1995). During 
their archaeological survey, they found different 
cultural materials. These materials are composed 
of obsidian flakes, chert flakes, Chinese 
tradewares, earthenware sherds and other 
contemporary materials like rusted nails and other 
metal objects. Aside from the archaeological 
exploration they also excavated three test pits 
which measured 1 X 1 meter square. SEAi CE 
( 1995) also conducted an archaeological 
exploration in Barangay Bukang Liwayway in the 
municipality of Kibawe, Bukidnon. The 
exploration was conducted at the left bank of 
Pulangi River, which is still planted with corn and 
upland rice. Surface finds recovered were 
obsidian flakes, chert flakes, sherds of ceramic 
tradeware (Ming Dynasty) and other 
contemporary materials such as rusted metal 
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objects and others. 
The second site was located in Bungiao 

Rock Shelter~ Barrio of Bungiao Manicahan 
Municipality. Zamboanga. Seven obsidian flakes 
were recovered outside and inside the shelter 
varying from circular flakes ( 14mm to 18 mm in 
diameter and from I mm to 4 mm thick) to 
irregular shaped flakes ( 19mm to 29mm long and 
2 mm to 8 mm thick). Obsidian flakes collected 
were unretouched and have sharp edges for 
scrapping and cutting purposes (Spoehr 1973). 
He believed that the rock shelter "was first used at 
the time somewhere prior to the introduction of 
trade ceramics, though how much earlier cannot 
be determined" (Spoehr 1973:77). 

Other obsidian materials recovered in an 
archaeological context in Mindanao is found at 
Hu luga Open Site~ Baran gay I ndahag, Cagayan de 
Oro City. Cabanilla (1970) conducted an 
archaeological exploration and excavation at 
Huluga area in October 26 to November 17~ 1970. 
He was assisted by Messrs. Santiago and Gomez, 
both associated with Xavier University. There was 
no excavation at Huluga Cave Site due to its 
disturbed condition made by pot and treasure 
hunters. Its natural and geological formation of 
the cave also insinuates the exclusion of 
possibility from systematic excavation due to the 
increase percolation of water from the top. The 
cave has become small and possibly engulfing 
whatever artifacts left by the inhabitants 
(Cabanilla 1970). The concentration of the team 
diverted towards the Huluga Open Site. Three test 
pits were excavated. The recovered materials were 
local pottery sherds, 70 pieces of obsidian 
materials (3 were certainly utilized and others 
were waste flakes and chips), two flint flakes~ 
broken piece of polished adze made from silicifted 
sandstone with its blade measuring 3 and Y:? 
centimeter and has a rectangular cross section. 
They also found ceramic sherds attributed to Sung 
and Ming Dynasties on the surface level. The 
recovered materials from their test pits and 
surface finds manifest Hthat the area has been 
continuously used by man from far back as the 
Late Neolithic or probably the early Metal Age 
about 500 BC' (Cabanilla 1970:2). They believed 
that this area was already occupied as early as 
2500 years ago (Cabani Ila 1970: Demetria 1995). 
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Burton (1975) made a thorough 
archaeological exploration and excavation at the 
Huluga site and its vicinities. Huluga area is two 
kilometers east of barrio Balulang. It is composed 
of open and cave Sites and both lie on the eastern 
side of Cagayan River and at the southern tip of 
Puntod Island bar. The exploration of the Open 
Site was first made and recovered varieties of 
materials such as obsidian, chert flakes, potsherds, 
and porcelain sherds were recovered. The 
excavation in Huluga Open Site was made in 
trenches in "T" form located at the middle of the 
site. They used the 20 centimeters arbitrary levels 
and reached up to 25 centimeters reaching the 
limestone bedrock (Burton 2002; personal 
communication). The materials recovered from 
their excavation were composed of obsidian flakes 
which some were utilized chert flakes, potsherds, 
and a glass bead. Burton believed that the Huluga 
Open Site was used as a settlement in pre
Hispanic time (Burton 1975). 

Another thorough archaeological 
exploration and excavation were conducted in 
Cagayan de Oro last September 9 to October I 0, 
1991 by Messrs. Angel Bautista and Melvyn 
Garcia, both from the National Museum (Bautista 
1992). The explored areas were composed of 
Barangays Macasandig, Balulang and Lumbia in 
Cagayan de Oro and Barangay Walas, 
Municipality of lmbatog, Province of Bukidnon. 
There were 21 identified archaeological sites and 
Huluga Open Site is the only site that yielded 
obsidian materials. 

The Huluga Open Site has a museum site 
code ofX-9 I-Q2. Archaeological exploration was 
conducted in the said area and recovered a coral, 
obsidian flakes, 4 pieces of chert flakes, local 
pottery rims, 3 andesite cobbles, stoneware sherd, 
and 2 pieces of blue and white porcelain sherds. 
Bautista made a test pit excavation and found thin 
soil layers. According to the researcher, the Open 
Site's soil matrix is already disturbed due to 
erosion and agricultural activities of the locals. 

OBSIDIAN SOURCES IN THE PHILIPPINES 
Obsidian, considered a gemstone material, 

is classified as a semi-precious stone based on the 
market value. "Obsidian is associated with 
quaternary volcanics in Mabitac. Laguna and in 



Pagudpod. I locos Norte'' (Bureau of Mines 
2000:2). According to the Bureau ofMines (2000) 
there are only three obsidian sources in the 
Philippines for now. These sources are in Brgy. 
Caunayan. Pagudpod, llocosNorte Brgy. Manaol 
Nagcarlan. and Brgy. Tawid Apoy. Mabitac, 
Laguna Provinces. The writer made a verification 
of these identified sources and it was indeed a 
possible source of obsidian except in Brgy. Tawid 
Apoy, Mabitac. Laguna. where obsidian cannot be 
found and unknown to the locals. Hence, the 
writer made an ocular inspection at the site (with 
the geographic coordinates of 14 • 24'36" North 
latitude and 121 • 23 • 43" East longitude) and its 
surrounding vicinities. Still, obsidian is no where 
to be located. Instead jasper was commonly found 
in the area. According to Mr. Avelino Cortes 
Brgy. Chairman in Matalata, Mabitac they used 
to have a machine for manufacturing obsidian 
pendants and rings as their livelihood projects, 
which they import obsidian from the Nagcarlan, 
Laguna. 

In Brgy. Caunayan, Pagudpud Ilocos 
Norte, obsidian appeared in angular fragments 
from three to ten centimeter in diameter. The local 
term of this glass is "Berdadero" which means 
high class type of green stone. The source was 
found in the Caunayan forest with a geographic 
coordinates of I g• 3 7' 35" North latitude and t 20a 
49· 51" East longitude. The source occurred as a 
conglomeratic deposit probably of colluvial or 
alluvial in origin (Delos Angeles 2002: personal 
communication). This glassy material was being 
quarried, according to Mr. Artemio Lurenzo 
ChiefTanod in Brgy. Caunayan~ by the locals and 
sold them at P20/kilo to some people from 
Cagayan Valley. The purpose of buying the 
obsidian from the locals was unknown. 

The second source of obsidian is found in 
Brgy. Manaol. Nagcarlan, Laguna. The source 
was pointed out by Mr. Larry Bisbe. Brgy. 
Chairman in Mt. Nagcarlan. It has a geographic 
coordinates of 14· IO' 41 "North latitude and 121" 
21 ~ 52" East longitude. Obsidian appeared as 
floats from cobble to boulder sizes exposed along 
the lower ridges of volcanic plugs. The local term 
of obsidian is called "Batong Dalig' refers to the 
place with an unknown meaning. It has a high 
opacity or dark colored glass containing elongated 

or rounded bubbles. Obsidian was scattered along 
the surfaces of the slopes and on top of the 
mountain with a scenic view of the Laguna de 
Bay. According to the Bureau of Mines (2000:6) 
this gemstone material is approximately 1% of 
1,000 sq. m. area." The obsidian materials found 
in this area has the following characteristics 
(Bureau of Mines 1986:309): 

Fracture is conchoidal; luster is vitreous. 
It is opaque to transparent and isotropic with 
refractive index of 1.48 to 1 .52. The hardness 
ranges from 5 to 5.5 in Moh's scale and specific 
gravity varies from 2.33 to 2.50 depending on the 
abundance of vesicles. It consists mainly of glass 
with some minute inclusions of crystallites and 
amygdules of quartz and zeolites. 

ANALYSIS AND RECOMMENDATION 
The sourcing of obsidian is a 

' straightforward process and can be traced 
directly. Unlike chert, sedementary rocks have a 
lot of discrepancy and inconsistency in their trace 
chemical elements where the process of 
proveniencing will not totally be achieved 
(Whittaker 1994; Rapp and Hill 1998). The 
importance of obsidian sourcing is to understand 
the mobility pattern of exchange/trade of the early 
people since obsidian was considered as a high 
regard raw material for making stone tools in 
ancient time. The different sources are 
geochemically different and can be characterized 
by its authentic chemical composition ( e.g. Rb, Sr, 
Zr ... ). Like humans they have their own 
'signature' and "thumb-marks." 

According to the Mineral Resources of 
the Philippines (Bureau of Mines 2000) the three 
identified source of obsidian are all located in 
Luzon. No obsidian source, yet, in Visayas and 
Mindanao areas have been found. 

Obsidian materials can be recovered 
through archaeological explorations and 
excavations. All of the recovered obsidian 
materials in the Philippines were all flakes and 
some were considered microliths by Beyer ( 194 7). 
The recovered obsidian flakes were associated 
between Mesolithic to Neolithic Periods (Beyer 
1947, Cabanilla 1970. Scott 1973, and Demetria 
1995). We only have two sites in Luzon 
(specifically in Batangas) that yielded obsidian 
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materials and these were systematically 
excavated. The rest of the recovered materials 
were from explorations conducted by H. Otley 
Beyer. Visayas area. for now. is totally devoid of 
obsidian in an archaeological context, which 
means. the acquisition of the material during 
ancient time was possibly hard and inaccessible. 
1 n Mindanao. we only have three sites (Province 
of Bukidnon, Bungiao Rock Sheltert and Huluga 
Open Site) and these were also systematically 
excavated. 

There is no study yet of obsidian sourcing 
in the Philippines and it is a total pity considering 
that we are staying and surrounded by more than 
200 volcanoes and 22 are considered active in the 
Philippines. In Mindanao, we have 15 different 
kinds of volcanoes and seven of these are 
considered active. A haven for possible extrusive 
volcanic obsidian source. Just like in 
Mesoamerica and the Pacific. where all obsidian 
sources where already identified. plotted and 
analyzed through X-Ray Fluorescence Analysis 
(XRF) or Proton Induced X-Ray Emission and 
Proton Induced Gamma Ray Emission 
(PIXE/PIGME). It is high time that we give 
importance to this material and analyze their 
chemical composition of the possible source/sin 
the Philippines. Through this identification, we 
can be able to infer or understand the process of 
acquisition of obsidian materials recovered in an 
archaeological context. Hence, gammg 
information about the mobility patterns of 
exchange/trade or quarrying activities in ancient 
times. 

Obsidian calls a challenge to all 
archaeologists in the Philippines. This method 
wil I contribute a lot to our understanding of the 
internal and external exchange/trade of early 
Filipinos and to Philippine archaeology in general. 
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and waste flakes (Cabanilla 1970, Burton 1975 
and Bautista 1992). 
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Revival of Obsidian Studies 
by loannis Liritzis 

University of the Aegean. Dept. of Mediterranean Studies, Laboratory of Archaeometry, I Demokratias Ave., Rhodes 
851 00. Greece 

The recent progress in obsidian hydration 
dating and characterization has gained an 
international interest and there exists an ongoing 
collaboration between colleagues from 
interdisciplinary fields. Since 1960s, the dating 
efforts culminated by recent advances employing 
modern technology. The analysis and 
characterization studies have improved with the 
advent of modern techniques. Such efforts. 
however. must be treated with due caution, and 
such matters will be presented in the planned 
international workshop on Melos, Greece, 2-6 
July 2003 . Along with the announcement of this 
international meeting I take the opportunity to 
summarize the steps that lead to the advent of 
recent OHD development and present the current 
activities of the Rhodes group. 

The advanced techniques and mechanisms 
for the studies concerning the determination of 
age and the analysis of obsidian tools and cores 
have lately gained a considerable impulse. The 
background work on both aspects has shown the 
direction of research (Shackley, editor, 1998; 
Green. 1998; Friedman et al., 1997; Anovitz et al., 
1999; Stevenson et al.. 2000, 200 l a,b; 2002; 
Liritzis and Diakostamatiou, 2002). 

In obsidian hydration dating the emphasis 
has been directed onto non-optical methods ofrim 
determination. Lee et al., ( 1974). Leach and 
Naylor ( 1981 ), and Leach ( 1977) assessed the 
potential of several measurement methods and 
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foresaw some promise for electron microscopy, 
ion spectroscopy and argon milling. 

Later research promoted these earlier 
ideas using ion spectroscopy, in particular the 
secondary ion mass spectrometry ( coined SIMS) 
has been used to determine the hydrogen and 
other cation profiles of obsidians, for the 
development of an intrinsic method following a 
special calibration procedure by the team at Oak 
Ridge National Laboratory and Tennessee 
University (ORNUUT) in a thoroughly presented 
article (Anovitz et al.. 1999). 

In fact this team applied a closest fit to the 
measured hydrogen profile, obtained using a fully
implicit, finite difference solution with variable 
distance and time-steps. This has proven to be the 
most stable solution, and used an equation which 
describes the variation of the diffusion coefficient 
with water concentration. In fact~ by using 
Hcharacteristic points' on the hydrogen profile 
(half-fall depth, inflection point depth) simple 
hydration rate equations were evaluated against 
time constraints provided by associated C-14 
dates This model has been calibrated to 
experimental data from Mount 65, Chalco, 
Mexico (personal communication with ORNL/UT 
team and Riciputi et al.. 2002). 

Almost the same time SIMS was used in 
comparison with infrared photoacoustic 
spectroscopy for a more accurate determination of 
the hydration rim by the Virginia Department of 



Historic Resources and Evans East team, extended 
to Aegean obsidians in collaboration with the 
Rhodes group (Stevenson et al. .. 2001 b; 2002b ). 

The use of SIMS technique was taken up 
by another team at the University of the Aegean, 
Rhodes .. Greece who proposed ad ifferent solution 
of 2nd Fick' s law of diffusion based on the non
steady state concentration-dependent diffusion for 
semi-infinite medium, where diffusion coefficient 
varies exponentially during diffusion, and for 
certain initial and boundary conditions. The age 
equation of the obsidian diffusion dating 
employing SIMS derives from a differential 
equation that describes diffusion. An essential 
factor addressing this alternative model is the 
surface saturation (SS) plateau level at certain 
depth which is the result of the diffusion 
mechanism in the first about 1-2 um. (Liritzis and 
Diakostamatiou, 2002a, 2002 b ). This proposed 
approach was coined ODDSIMS, an acronym 
created by the ORNL/UT team (Riciputi et al., 
2002) and modified by the Rhodes team as 
ODDSIMS-SS to include the new surface 
saturation (SS) approach and the different method 
of solution of the diffusion equation. 

The ODDSIMS-SS approach. coupled 
with the diffusion mechanism and accomplished 
by appropriate mathematics (based on Crank, 
1975), opens a new era in the obsidian 
chronological studies. 
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Abstracts from the 28th annual Great Basin Anthropological Conference 
Elko, Nevada 

Submitted by Janine Loyd 

Raw Material Sources and Prehistoric Lithic 
Technology of the Birch Creek Site (35Ml/8/), 
Malheur County, Southeastern Oregon. 
Cole, Clint R. (University of California, Davis) 

This paper summarizes the relationship between 
prehistoric I ithic technology and raw material economy 
at the Birch Creek Site (35MLI 81 ), southeastern 
Oregon. This site includes a stratigraphic sequence of 
three occupation surfaces and fill episodes above 
Mazama ash and dates to within a period of 
approximately 4400-2400 B.P. Abundant local chert 
provides the staple lithic resource at 3SML 181 and non
local obsidian was transported from thirteen distinct 
geologic sources. Four source groups (Coyote Wells, 
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Indian Creek Buttes, Sourdough Mountain, and 
Venator) dominate the obsidian artifact assemblage and 
most volcanic glass was potentially obtained from 
within 40 kilometers of the site. 

lithic Technology at the Fallen Eagle Site: Mobility 
and Exploitation. 
Edmisten, Scott 

This paper will discuss the stone tool assemblage at the 
Fallen Eagle Site. The major points will focus on 
unique characteristics of the lithics observed on the site, 
specifically those recovered while excavating the main 
Fremont occupation. Obsidian hydration and sourcing 
results will be discussed in relation to foraging for local 



materials, trade, seasonality, and temporary vs. long 
term occupation. A general comparison will be made 

between the Fallen Eagle Site lithics and those of other 

Formative sites in the Great Basin and Intermountain 
West. 

Obsidian Quarry Workshop - Source of Butte Valley 
Group 8 located 
Hafey, Robert 

This paper discusses the discovery of the source of 
Butte Valley Group "B" obsidian during site 
reconnaissance in Sand Spring Valley, southeastern 
Nevada. The existence of this material was first noted 
in 1988 by Richard Hughes, Charlotte Beck, and 
George T. Jones as present in their assemblages from 
Butte Valley, north of Ely, Nevada. Reconnaissance of 

the area surrounding the source location further 
revealed three additional sites that contained this 
material. Obsidian source and hydration studies are 

reflective of a long time span ofland usage and possible 
trading and hunting patterns within the Great Basin. 

Evidence for Early Holocene Acquisition and 
Production of Bodie Hills Obsidian 
Halford, Kirk (Bureau of Land Management) 

Data recovered at CA-MN0-3126, Bridgeport Valley, 

CaJifornia, indicate that the site was utilized during the 
past 10,000 years, with the most intensive periods of 
use occurring during the Mojave/Early Archaic periods 
(ca., I 0.000 - 3,500 B.P.). Surface and subsurface 
evaluations indicate that the primary activity at the site 
was the acquisition of obsidian tool stone material from 

extant secondary deposits of Bodie Hills obsidian. 
Hydration data from the site display a bimodal 

production curve with peak use periods occurring 
during the early (ca., 10,000 - 3,500 B.P.) and later 
Holocene (ca .• 650 B.P. to historic). These data are 
contrary to regional production curves, which exhibit 
normal distributions with peak production between 
3,000 and 1.000 years B.P. 

Geochemical Analysis of Volcanic Glass from the 
Obsidian Butte Are, Southern Nevada 
Hughes. Richard (Geochemical Research Laboratory) 
and Lynn Haarklau (Nellis Air Force Base) 

In 1998. Nellis Air Force Base Cultural Resources 
Program made a commitment to sponsor a major 

archaeological research project to trace through-outthe 
south-central Great Basin and adjacent area the spatial 

and temporal distributions of artifact obsidians from 

Nevada Test & Training Range and Nevada Test Site, 

southern Nevada. The first phase of reconnaissance, 
field collection and x-ray fluorescence analysis of 
geologic obsidian from Obsidian Butte, Nevada, was 
completed in 2000. This paper reports research results, 
as well as ongoing field and laboratory studies 
completed over the past year in which several "new'' 
chemical varieties of obsidian have been identified. 

The Temporal Significance of Mono Craters Obsidian 
and Pumice Exploitation 
Hun, Kathleen (University of California, Berkeley) 

Recent archaeological investigation of contact-era sites 
in Yosemite National Park indicate that Mono Craters 
obsidian was subject to more intensive exploitation 
during the last 500 years than in the more distant past. 

Additional evidence from this region suggests that this 
same temporal pattern may apply to the use of pumice 
from this geologic source. These observations are 
supported by previous research on contact-era deposits 

in the Mono Basin, and the regional chronological and 
economic significance of this trend is discussed. 

Stratigraphy and Chronology at the Connley Caves 
(35LK50), Central Oregon 
Jenkins, Dennis (University of Oregon) 

New investigations at the Connley Caves (35LK50) are 
expanding and clarifying the picture of occupations at 
this pivotal site in the Fort Rock Basin ofsouth-centraJ 

Oregon. While much analysis remains to be done, initial 
results have identified seven strata in the four meters of 

deposits at the site with chronological controls provided 
by 31 radio-carbon dates (IO new dates), obsidian 
source characterization for 350 tools and debitage, and 
J 82 obsidian hydration measurements. 

Impostor No More: Obsidian Studies in Death Valley 
National Park. 
Johnson, Lynn (California State University, 
Sacramento) 

The Saline Range, located within Death Valley National 
Park~ is the source area for at least three 
archaeologically significant obsidian varieties, one of 
which is the previously "unknown" glass type termed 
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··Queen Imposter'. X-ray fluorescence analyses were 
conducted on obsidian artifacts recovered from 
archaeological contexts in Death Valley National Park 
during the 1950s and 60s by William J. Wallace. Alice 
P. Hunt, and others in order to identify spatio-temporal 
trends in the acquisition and use of obsidian derived 
from the Saline Range. These data also shed light on 
general patterns of obsidian procurement and use in the 
Death Valley region. 

Understanding Obsidian Hydration: Induced 
Hydration Experiments 
Jones. Ted and Torn Origer(Tom Origer& Associates) 

Jn the 1980s archaeologists attempted to calculate 
hydration rates and temperature adjustments, with data 
collected from induced hydration experiments. Later 
induced hydration data were used to calculate source 
comparison ratios to allow hydration rates for known 
obsidian sources to be applied to sources with unknown 
rates. Neither of efforts resulted in broad application. 
This paper explores the reasons for the limited success 
of these approaches, discusses the key questions that 
must be answered before induced hydration can be 
applied, and proposes fruitful research still to be 
conducted in the induced hydration laboratory. 

Iron Valence in the Hydration layer of Obsidian: 

Characterization by X-ray Absorption Spectroscopy 
Lytle. Farrel (EXAFS Company) Nicholas Pignatore 
Jr. (University of Texas at El Paso), and Mark 
Giambastiani (Albion Environmental) 

We used combined fluorescent X-ray and electron yield 
measurement of the Fe K-edge X-ray absorption near 
edge structure of Casa Diablo and Modena obsidian 
artifact collections to detennine that the original 
valence. Fe(II), changed to Fe(III) during atmospheric 
hydration. The chemical free energy associated with 
this reaction is greater than that estimated for the 
hydration of obsidian and may be the driving force for 
the formation of the hydration layer. The technique 
promises to be usefu I as a non-destructive technique for 
age-dating archaeological specimens of obsidian. 

Characterization of Volcanic Glass Tool Stone from 
Southeastern Idaho 
Plager. Sharon, Richard Holmer (Idaho State 
University). and Richard Hughes (Geochemical 
Research Laboratory) 
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Recent XRF analysis has characterized samples from 60 
outcrops of volcanic glass which are geographically 
separated within an arc extending 250 km across the 
eastern Snake River Plain. Several exposures, 
previously considered unique tool stone sources. are the 
Walcott Tuff geochemical type associated with the Blue 
Creek caldera. These include American Falls, Gibson 
Creek, Packsaddle, Reas Pass, and Deep Creek. In the 
past, correlation of artifacts to these sources generally 
led to the interpretation that consumers were using 
locally available tool stone. However, outcrops of a 
single glass material occurring at far greater distance 
makes the estimation of procurement strategies difficult. 

lithic Terranes of the Great Basin Pa/eoarchaic: an 
Eastern Nevada Example 
Stoner, Edward (W estern Cultural Research 
Management) 

Paleoarchaic stone tool assemblages at sites located in 
eastern Nevada were primarily made from three 
materials: chert, fine-grained volcanic rocks (andesite, 
dacite, basalt), and obsidian. The distribution of these 
material types across tool categories is strongly 
patterned indicating that they were selectively used. For 
Western Stemmed Tradition projectile points at the 
sites, fine-grained volcanic rocks, and obsidian were 
used interchangeably and almost exclusively even when 
cherts of suitable quality and package size were locally 
available. Depicting known sources of toolstone at 
various scales on geologic maps has the potential to 
infonn us about mobility patterns and technological 
organization including procurement strategies and has 
important planning and management implications. 

Middle Holocene Projectile Points from Catlow Valley, 
Southeastern Oregon 
Thomas, Scott, Brian McCabe (Bureau of Land 
Management) and Tobin Bottman (University of 
Oregon) 

A collection of mid-Holocene projectile points was 
recently recovered from sites on relic Catlow Lake 
shorelines. The points were analyzed for obsidian 
source identification and hydration band 
measurement(s). In addition, their use histories and 
typological classifications were studied. The authors 
intend to present a synthesis of this data and suggest 
mid-Holocene cultural patterning in the northern Great 
Basin. 



" Natural Glasses 4 " Lyon (France), August 29-31 
Abstracts and Annotations 
Submitted by G. Poupeau 

During three days in August the International Conference "Natural Glasses 4 '' (http://natglasses.univ
lvonl.fr/) was held in Lyon. Sixty four papers were presented sixteen of which held bearing both on natural and 
archaeological glasses including glazed potteries. The abstracts have been compiled as a special issue of the 
Bulletin de Liaison de la Societe Francaise de Mineralogie et de Cristallographie, vol. 14, I, p. 1-32. Full papers 
will be published in a special issue of the Journal of Non-Crystalline Solids. Obsidian was the subject of eight 
papers related to provenance studies in the Mediterranean and Near East regions. Eight others were concerned 
with obsidian glass structural studies, physical properties and alteration. 

The Conference was organized at the Claude Bernard University of Lyon by Professor Bernard 
Champagnon (champ@pcml.univ-lyonl.fr), head of"Glasses Nanostructures and Geomaterials" in the 
Laboratoire de Physico-Chimie des Materiaux Luminescents associated with CNRS. 

The "Natural Glasses 5" Conference (title still provisional) is planned for 2005. It will be hosted by the 
Centre de Recherche en Physique Appliquee a I' Archeologie of CNRS/University Michel de Montaigne
Bordeaux 3. For any infonnation contact Gerard Poupeau (gerard.poupeau@montaigne.u-bordeaux.fr). 

Jerf el Ahmar (Euphrate Valley, Syria) 

obsidian industry and provenance 

Abbes (I) F .. Bellot-Gurlet (2) L., Cauvin (3) M.-C., 

Delerue (4) S., Dubemet (4) S., Poupeau (4) G., 
Stordeur (3) D. 

The Jerf el Ahmar village is one of the oldest Neolithic 
permanent settlements known in the Middle Euphrate 
Valley. It was occupied during Recent Pre-Pottery 

Neolithic A (PPNA) cultural period (9,500-8, 700 av. J.
C.). Obsidian. which represents only a very small part 
of the collected lithic artefacts, was partially knapped in 

the site. We analysed 42 obsidians collected in various 

parts of the site, of which 22 by ICP-AES/MS in 
conventional (destructive) mode (Martinetto, 1996. 

Bellot·Gurlet, 1998) and 20 by PIXE and SEM-EDX, 
of which 4 non-destructively. They all failed into two 
geochemical groups. with respectively 40 and two 
samples. The analysis of geological obsidian samples 

by ICP-AES/MS. PIXE and SEM-EDX showthat40of 
the Jerf el Ahmar obsidians came from the GollU Dag 
Est obsidian source. while the remaining two have their 
origin in Eastern Anatolia (Bingo! or Lake Van area). 

Anatolian obsidians are known in the Near 
East since about 12,000 av. J.-C. and for a long time 
their provenance was limited to Cappadocia, essentialJy 

from the Gtillil Dag volcanic massif. It is only during 

the Recent PPNA, with the NE progression of the 

Neolithisation process, that Eastern Anatolia obsidians 
started to reach the Middle Euphrate Valley (Cauvin 
and Chataigner, 1998). In this sense, Jerf el Ahmar, 
which testifies of this still limited contribution, is a 

typical Recent PPNA site. 
From a methodological point of view, we show 

for the PPNA period the equivalence of the ICP, PIXE 
and SEM-EDX approaches in obsidian provenance 

studies. 

Cauvin M.-C. and Chataigner C. ( 1998) in Cauvin et 
al., Eds .• L'obsidienne au Proche et Moyen Orient.Du 

volcan a l'outil, BAR Intern. Series. 325-350. 
Martinetto P. (1996) Master Dissertation. University 

Bordeaux 3, pp. 8 

Bellot-Gurlet L. { 1998) Ph. D. thesis. University 

Grenoble I, pp. 290. 

(I) Maison de l'Orient Mediterraneen. UMR 5647 of 
CNRS, Lyon, France 
(2) Laboratoire de Dynamique, Interaction et 
Reactivite, UMR 7075 of CNRS, Thiais, France. 

(3) lnstitut de Prehistoire Orientate, UMR 5647 of 
CNRS, Jales, France. 
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(4) Institut de Recherche sur Jes Archeomateriaux. 

UMR 5060 ofCNRS. Pessac, France. 

The procurement of obsidian: Factors 

iY!fluencing the choice of deposits 

Barge 0. , Chataigner C. (1) 

More than twenty sources of obsidian which were 

extensively exploited in prehistory are scattered across 

Armenia. Chemical analyses and fission-track dating 

have enabled characterisation of these sources and 

detennination of the origin of more than 600 artefacts 

found on sites of between the 4th and I st millennia BC. 

The large number of available obsidian sources 

throughout the country and the distribution of the 

archaeological sites permits analysis, on a 

methodological level, of factors which could have 

influenced the choice of deposit. The study of the 

distribution of obsidian shows that there is no simple 

model: the villages were supplied sometimes from one 

source. sometimes from several, and in the latter case 

the nearest deposit was not necessarily the one 

preferred. The factor of distance as the crow flies, 

which is often considered a determinant in the choice of 

sources ("law of monotonic decrement"), is thus often 

irrelevant. 

In order to better understand the criteria which could 

have influenced these choices, we have examined the 

different deposits by studying the quality of the material 

(its suitability for knapping), the quantity (the extension 

of domes and flows), the possible presence of 

secondary sources (blocks displaced by rivers), and the 

accessibility of sources in relation to space (altitude ... ) 

and to time (months not covered by snow}. 

Thanks to a Geographic Information System which has 

been established for Annenia, we have been able to 

create a model of"time-distance" between the deposits 

and the villages. The gradients map indicates areas of 
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constraint, on which the time needed to go from one 

point to another (the village and the source) is a 

function of the distance and the relief (Gorenflo, Gale, 

J 990). We have thus been able to establish maps of 

accessibility to the different sources of obsidian from 

each of the archaeological sites. When several sources 

are available, a threshold appears which corresponds to 

the maximum time accepted by the populations for 

direct procurement; beyond this threshold, the quantity 

of obsidian is reduced and appears to be related to 

gradual redistribution. 

Gorenflo L., Gale N. ( 1990), Mapping regional 

settlement in information space, J. of Anthropological 

Archaeology, 9, 240-274. 

(I) CNRS-University Lyon 2, Maison de !'Orient 

Mediterraneen, Lyon, France. 

Obsidian characterisation by Raman micro

spectrometrie. Glass structural properties as 

a possible signature for provenance studies of 

prehistoric artefacts 

Bellot-Gurlet L.(l ), Milleville A.(2) and Champagnon 

B.(3) 

Obsidians have been widely used in the Neolithic stone 

industry. Numerous studies use the uniqueness of their 

chemical composition to identify the geological source 

of archaeological artefacts. However, there is cases 

where with the geochemical characterisation it is 

difficult to propose a source without ambiguity, and 

also difficult to define a finer localization of artefact 

provenance in a large source as asked by some 

archaeological problems. 

Alternative approaches based upon the structure of 

glasses are developed. Raman micro-spectroscopy is a 

versatile technique for these studies. It allows non 

destructive characterisation dealing with glass structure 

at short and medium range order. Results ofa program 

in progress on obsidian characterisation by Raman 

spectroscopy will be presented. 



s a test in a given area, we analysed geological samples 

from the four western Mediterranean sources (Sardinia, 

Lipari, Pantelleria and Palmarola) and to extend the 

study we also analysed some Turkish sources (Gollil 

Dag massif, Cappadocia). Raman spectra were 

compared between various sources and spectral 

characteristics are interpreted as structural differences 

(mainly the state of the silica network) in relation with 

variation of chemical compositions determined by 

PIXE or ICP-AES/-MS. On the other hand, even if our 

obsidians are highly vitreous some micro-crystals are 

present in the glassy matrix. Micro-Raman allows 

identification of various phases, which surprisingly did 

not affect the macro-homogeneity of chemical 

composition and may characterize some sources. 

(I) Laboratoire de Dynamique, Interactions et 

Reactivite - LADIR, UMR 7075 CNRS - Universite 

Pierre et Marie Curie Paris VI, 2 rue Henri Dunant, 

94320 Thiais, France; e-mail: bellot-gurlet@glvt-cnrs.fr 

(2) Archeometrie et Archeologie : Origine, Datation et 

Technologie des Materiaux, UMR 5138 CNRS -

Universite Claude Bernard Lyon 1, UFR des Sciences 

de la Terre, bat. Geode. 2 rue R. Dubois, 69622 

Vi I leurbanne, France 

(3) Laboratoire de Physico-Chimie des Materiaux 

Luminescents, UMR 5620 CNRS - Universite Claude 

Bernard Lyon I, 43 Bd du 11 Novembre 1918, 69622 

Villeurbanne, France. 

Provenance studies of obsidian artefacts from 
Armenian archaeological sites using the 
fission-track dating method 

CHATAIGNER C.(1)~ BADALIAN R. (2), BIGAZZI G. (3), 
CAUVIN M.-C. (1), JRBASHYAN R.(4), KARAPETYAN 
S.G.(4), NORELLI P.(3), 0DDONE M. (5), POIDEVfN J.
L.(6) 

Obsidian was widely used by our ancestors for tool 
making. In Georgia and neighbouring Armenia this 
natural glass was recognised in several volcanic 
complexes distributed over wide areas. In the frame of 
an INTAS research project, 44 samples from the 
obsidian occurrences of these complexes were analysed 
using the fission-track (FT) dating method in order to 
(I) better constrain the history of Plio-Pleistocene 
volcanism of this region and (2) to create a reference 
data-set for identification of the source of 
archaeological obsidian artefacts. According to 
geological expectation, most of the studied obsidian 
occurrences yielded Pleistocene ages. Only two 
volcanic complexes have Pliocene age. The determined 
formation ages cluster into restricted groups: 0.042 -
0.120 Ma, 0.25 - 0.40 Ma, 0.43-0.56 Ma, l .17 - 1.38 
Ma, 1.53 Ma, 2.34 - 2.63 Ma and 4.26 - 4.56 Ma. 
These data indicate that volcanic activities characterised 
by obsidian eruptions developed during short time 
spans. 

The FT data-set on geological samples was used for 
provenance studies of 109 artefacts from 23 sites 
representing a large time span, since Chalcolithic up to 
Early Iron Age, distributed all over Armenia. Most of 
these artefacts originated from Armenian sources. Two 
groups of «foreign» obsidians from sites located in the 
NW and NE corners of Armenia were attributed to 
sources located in the adjacent regions of Turkey and 
Georgia. 
Results of this study prove that the FT method is ( 1) an 

efficient tool for geochronological studies of obsidian

bearing volcanics, also in case of very young rocks and 

represents (2) a reliable alternative for provenance 

studies of obsidian artefacts. 

{l) CNRS-University Lyon 2, Maison de !'Orient 
Mediterraneen, Lyon, France 
(2) National Academy of Sciences, Institute of 
Archaeology and Ethnography, Yerevan, Armenia 
(3 ) C.N.R. , Institute of Geochronology and Isotope 
Geochemistry, Pisa, Italy 
(4) National Academy of Sciences, Institute of 
Geological Sciences, Yerevan, Armenia 
(5) University of Pavia, Department of General 
Chemistry, Pavia, Italy 
(6) Blaise Pascal University, Department of Earth 
Sciences, Clermont-Ferrand. France 

Obsidian characterization and obsidian trade 
in Prehistorical times : An overview of 
physico-chemical methods 
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Poupeau G. 

Obsidian is a rare product of vo1canic activity. An 
aphyric rock, its conchoidal fractures are in certain 
varieties very bright. Generally black, sometimes green 
or red, it may become transparent when its thickness is 
limited to a few millimetres. Its excellent knapping 
qualities added to its aesthetical potentialities made it 
one of the preferred raw materials for the prehistoric 
lithic industry. 
Obsidian was always used by ancient man. However it 
is essentially by the end of Palaeolithic times, when 
populations became sedentarised or had mastered 
oceanic navigation, that evidences of long distance 
"trade" from its natural sources developed. Thus, 
obsidian artefacts can now be found in archaeological 
sites far from the nearest natural source by more than 
1,000 km on continents or 3,000 km in the Pacific 
Ocean. 

To be able to establish an unequivocal relationship 
between an archaeological obsidian and a potential 
geological source provides a powerful means to study 
the circulation of man, goods and ideas in the past. 
Obsidian provenance studies based on physico
chemical analyses are now a welJ established research 
field, which produced a wealth of information on 
ancient cultures (see f. i. Cauvin et al.). It is the intent 
of this talk to review the present status of obsidian 
characterization approaches in sourcing studies. 

Cauvin M.-C., Gourgaud A., Gratuze B., Arnaud N., 
Poupeau G., Poidevin J .-L. et ChataignerC., Eds. 
( 1998) L • obsidienne au Proche et Moyen Orient. Du 
volcan a I' outil, BAR International Series, 73 8, Hadrian 
Books Ltd, Oxford, pp. 388. 

Centre de Recherche en Physique Appliquee a 
I' Archeologie and lnstitut de Recherche sur les 
Archeomateriaux, UMR CNRS 5060, Universite 
Michel de Montaigne - Bordeaux 3, Maison de 
I' Archeologie, Esplanade des Antilles, 33607 Pessac, 
France. E-mail: gerard.poupeau@montaigne.u
bordeaux.fr 

Magnetic properties and 57Fe Mossbauer 
spectroscopy of Mediterranean prehistoric 
obsidians for provenance studies 

Stewart S. J.(l *), Cemicchiaro G.(l), Scorzelli R. 
B.( I), Poupeau G.(2). Acquafredda P.(3) and De 
Francesco A. ( 4) 
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About a hundred samples from the Mediterranean 
source-islands : Gyali, Lipari, Melos, Palmarola, 
Pantelleria and Sardinia (Monte Arci) were 
characterized by 57Fe Mossbauer spectroscopy and 
magnetization measurements. 
Hysteresis parameters at 294 K were deduced from 
magnetic cycles under a maximum applied field of 12 
KOe. The saturation magnetization (Ms) depends on the 
island of provenance and it reaches a maximum of-0.2 
emu/g for Palmarola obsidians, indicating a higher 
magnetic phase content in these samples. The coecive 
force (He) ranges from 120 to 3 70 Oe for respectively 
Gyali and Palmarola islands. The relative high He 
found in some obsidians might be related to the small 
grain size of the magnetic phase. Preliminary analyses 
(Cemicchiaro et al. 2002) showed that in Mr/Ms vs. 
He/Her plot the data points accumulate in areas that 
depend on obsidian provenance (Mr, remanent 
magnetization; Her, remanent coercive force). 

The Mossbauer spectra recorded at room temperature 
are mainly composed by broad asymmetric doublets. 
They were fitted assuming two different Fe2+ and Fe3+ 
sites. In addition, the obsidians of several sources, 
located in the islands of Lipari, Melos, Palmarola and 
Sardinia, present a magnetic component in their spectra 
attributed to magnetite and/or hematite. In a biplot of 
discriminant functions calculated from a multivariate 
analysis including the Mossbauer hyperfine parameters, 
the relative areas of the magnetic phase and the 
Fe3+/Fe2+ ratio, the obsidians from different sources 
occupy discrete areas. 

In this paper we discuss the complementarity of the 
these approaches in relation to conventional methods in 
Neolithic obsidian provenance studies in the 
Mediterranean area. 

Cernicchiaro G.~ Scorzelli R.B., Takeuchi A., Poupeau 
G ang Bigazzi G. (2002), 33rd Intern. Symposium on 
Archaeometry. 
April 22-26, Amsterdam, Abstract book, p.32. 

( l) Centro Brasileiro de Pesquisas Fisicas, Rua Xavier 
Sigaud 150, 22290-180, Rio de Janeiro Brazil. 
scorza@cbpf.br 
(2)CRP2A, UMR5060ofCNRS-IRAMAT, Universite 
Bordeaux 3, Pessac, France. 
(3) Dipartimento Geomineralogico dell'Universita di 
Bari, Bari, Italy. 
(4) Dipartimento di Scienze della Terra, Universita 
deHa Calabria, Rende, Hally. 
*On leave from Universidad Nacional de la Plata, 
Argentina. 



Electron Paramagnetic Resonance of Fe3+ 
ion in obsidians from Mediterranean islands. 
Application to provenance studies. 

Villeneuve G.( 1 ), Duttine M.( I), Poupeau G( 1 ), Rossi 
A. M.(2). Scorzelli R. B.(2) 

Archaeological artefacts made of obsidian are all the 
more precious for archaeologists as they are witnesses 
of cultural, social or .. economic" relationships between 
prehistoric populations. The main obsidian sources 
reachable in these times have been identified and 
characterized by chemical analysis and fission track 
dating. Because of iron presence (from 1 to IO % 
expressed in Fe203) it is possible to use Mossbauer 
spectroscopy and Electronic Paramagnetic Resonance 
on geological samples to characterize different 
sources. We studied by EPR about a hundred of 
obsidians coming from six Mediterranean volcanic 
islands. The complex spectra are mainly due to iron in 
different states and site location (and sometimes 
isolated Mn2+ ions). X-band (9 Ghz) spectra exhibit a 
signal at g=4.3 with a shoulder at 9.8 ascribed to 
isolated Fe3+ in the glassy matrix with a rhombic 
environment (C2V), the intensity of which follows a 
Curie law. Condensed clusters ofFe3+ ions give rise to 
a resonance line at g=2.0 whose intensity follows a 
Curie-Weiss law typical ofantiferromagnetic coupling. 
This signal is sometimes associated with a wider I ine 
( 1500 Gauss) at g=2.2. In addition to these signals 
whose position and width do not depend on 
temperature, broad resonance lines occur and move to 
weak fields when temperature decreases (from 300 to 5 
K), at the same time their width can increase or 
decrease. These signals are attributed to micro-crystals 
of oxides (hematite, magnetite, iron silicates, 
pseudobrookite) as inclusions into the amorphous 
matrix of obsidian.The contribution of every signal to 
EPR spectrum is different from a source to the other 
according to the different thermodynamic conditions 
that occurred during obsidian formation. It is thus 
possible to discriminate a priori one geological source 
from another using EPR spectra. At room temperature 
the first differences appear at X-band. low temperatures 
and Q-band experiments al low to remove some 
ambiguities. 

(I) CRP2A, UMR 5060, CNRS-IRAMAT. Universite 
Bordeaux 3, Pessac. France. 
vi l leneu@montaigne.u-bordeaux.fr 
(2) Centro Brasileiro de Pesquisas Fisicas. Rua Xavier 
Sigaud 150, 22290-180 Rio 
de Janeiro, Brazil. 

A study on the chronological distribution and 
exchange of <;ayonu obsidians by FT dating 
and JNAA techniques 

Yegingil Z.( 1 ), Bigazzi, G.(2), Oddone M.(3), Ozdogan 
M.(4) 

In this study we have concentrated on the 
obsidian artifacts from one of the most reputed 
Neolithic sites of the Near East, known as <;ayonu, 
located north of the provincial center of Diyarbakir, 
revealed a unique sequence of occupation from the 
beginning of the Pre-Pottery Neolithic Period, 
extending for over 3 thousands years. ranging from I 0 
000 BP up to 7000 BP. 

An interdisciplinary provenance study of the 
<;ayonU obsidian artifacts was carried out using the 
fission-track (FT) analysis and the instrumental neutron 
activation analysis (INAA). FT as well as INAA results 
reciprocally agree and confirm the conclusions of 
previous studies which are: ( 1) all artifacts originated 
from sources located in eastern Anatolia, (2) the main 
source of the analyzed samples was the wide volcanic 
field located in the Bingo! - Solhan - Karliova triangle, 
- IOO km NE of <;ayonil and (3) the Quaternary 

obsidian-bearing volcanic edifices (such as Mt. Nemrut 
Dag) situated along the north coast of Lake Van are 

also represented. 

The identification of the provenience of 
artifacts contributes to the reconstruction of the ancient 
exchange network and may provide important 
information concerning contacts among regions. The 
available data-set regarding the Anatolian obsidian 
occurrences potential sources of raw material for tool 
making is still incomplete, therefore in some cases only 
a generic attribution can be made. Consequently, our 
data on artifacts from <;ayonU and other Anatolian sites 
are not yet complete enough to permit a full description 
of the obsidian prehistoric exchange pattern. However, 
they represent a solid contribution to a better 
knowledge of circulation of obsidian in this region. 

(1) Dept. of Physics, Fae. of Arts and Sciences. 
University of <;ukurova, 01330, Adana, Turkey 
(2) Institute of Geosciences and Earth Resources, CNR 
Via G. Moruzzi, I, 56124 Pisa, Italy 
(3) Dept. of General Chemistry University of Pavia. 
Viale Taramelli 12~ 27100 Pavia, Italy 
(4) Dept.of Prehistory, Fae.of Arts, University of 
Istanbul, Istanbul. Turkey 
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ABOUT THE IAOS 

The IAOS was established to: 
I. Develop standards for analytic procedures and 

ensure inter-laboratory comparability· 
2. Develop standards for recording and reporting 

obsidian hydration and characteriz.ation results: 
3. Provide technical support in the fonn oftraining 

and workshops for those wanting to develop their 
expertise in the field. and; 

4. Provide a central source of infonnation regarding 
the advances in obsidian studies and the analytic 
capabilities of various laboratories and institutions. 

Membership 

The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 

Regular member $20.00/year 
Institutional member $50.00 
Student member $ I 0.00/year or free with 
submission of paper to newsletter and copy of 
current student identification 
Life-Time Member $200.00 

Regular members are individuals or institutions 
who are interested in obsidian studies, and wish to 
support the goals of the IAOS. Regular members will 
receive any general mailings; announcements of 
meetings, conferences, and symposia; bulletins; and 
papers distributed by the IAOS during the year. 
Regular members are entitled to attend and vote in 
Annual Meetings. 

Institutional members are those individuals. 
facilities. and institutions who are active in obsidian 
studies and wish to participate in inter-laboratory 
comparisons and standardization. If an institution 
joins. al I members of that institution are listed as IAOS 
members. although they will receive only one mailing 
per institution. Jnstitutional members will receive 
assistance from. or be able to collaborate with. other 
institutional members. lnstitutiona] members are 

IAOS Bulletin NO. 30. Winter 2003 - 20 

CALL FOR ARTICLES 
AND INFORMATION 

Submissions of articles, short reports, 
abstracts, or announcements for inclusion in 
the newsletter are always welcome. We accept 
electronic media on IBM-compatible diskettes 
in a variety of word-processing formats but 
Word Perfect (up to 9.0) or Word is preferred. 
A hard copy of the text and any figures should 
accompany diskettes. 

Deadline for Issue 31 is Aueust 1, 2003 

Send Submissions to -
William J. Mcfarlane 
SUNY - Buffalo 
Department of Anthropology 
380 MFAC, Ellicott Complex 
Buffalo, NY 14261 

To send announcements, short contributions 
discuss article ideas, or make suggestions 
please get in touch by e-mail: 
cacaulapa@vahoo.com 

automatically on the Executive Board, and as such have 
greater influence on the goals and activities of the 
IAOS. 
*Membership fee may be reduced and/or waived in 
cases of financial hardship or difficulty in paying in 
foreign currency. Please complete the form and return 
to the Secretary-Treasurer with a short explanation 
regarding lack of payment. 

**Because membership fees are very low, the 
IAOS asks that all payments be made in US dollars in 
international money orders or checks payable on a bank 
with a US branch. lfyou do not do so. much of your 
dues are spent in currency exchange. 
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CALL FOR PAPERS 
Please consider joining an IAOS sponsored 
session on long distance exchange at the 2006 
Society for American Archaeology meetings in 
Puerto Rico. If interested, please contact 
Carolyn Dillian at cdillian@crcg.net or stop by 
the IAOS meeting in Salt Lake City.  
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NEWS AND INFORMATION 

IAOS ELECTIONS 
We have one nominee for the position of President of 
the IAOS for elections to be held in 2004 and 
inauguration during our annual meeting at the SAAs 
in 2005. Please review the election materials 
enclosed with this Bulletin and complete and send 
the ballot on the last page. You can also vote 
electronically by sending an email with your vote to 
Janine Loyd at iaos@origer.com  

CONGRATULATIONS 
Congratulations to Anastasia Steffen (University of 
New Mexico), the recipient of the 2003 IAOS Travel 
Award to attend the International Specialized 
Workshop: Recent Advances in Obsidian Dating and 
Characterization in Melos, Greece. 
. 

International Association for Obsidian Studies 

President Carolyn Dillian 
Vice President  J. Michael Elam
Secretary-Treasurer Janine Loyd 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
IAOS Board of Advisors Irving Friedman 

Roger Green 

Web Site: http://www.peak.org/obsidian 

AWARDS 

The IAOS has instituted a new award for 
obsidian-related papers presented during 
conferences or meetings. The award consists of 
a two-year membership in the IAOS and 
publication of the paper in the IAOS Bulletin. 
If you have a paper you wish to nominate, 
please send the following information to 
Carolyn Dillian at cdillian@crcg.net  

• Name and affiliation of nominee
• Title of paper
• Conference where presented
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NOTES FROM THE PRESIDENT 
 
Greetings! I recognize that many of you were 
perhaps wondering whether the IAOS has 
folded, and I assure you, we are beginning a new 
effort to resurrect our organization. Beginning 
with our co-sponsorship of the international 
obsidian workshop in Melos, Greece last 
summer and now continuing with a new look to 
our Bulletin, we hope to rebuild interest in the 
IAOS as a forum for obsidian researchers to 
communicate and share ideas. As I prepare to 
transition leadership of the IAOS to a new 
president (please vote!), and take up my new 
role as editor of the Bulletin (please send articles 
for publication!), I ask for your assistance in 
generating new interest in both obsidian and our 
organization. Excellent work is being done on 
obsidian by archaeologists, geologists, chemists, 
and others around the world, and in many cases, 
being done by non-IAOS members. If you 
happen to attend a conference or meeting where 
this work is being presented, please nominate 
authors for our new IAOS award consisting of a 
two year membership in our organization. We 
are particularly interested in student nominees 
and want to increase our student membership. I 
ask for your help in this and all the challenges of 
rebuilding the IAOS. I think we can again create 
a new community of obsidian researchers and a 
Bulletin to present the newest and the latest in 
obsidian studies around the world. Thanks in 
advance for all your help! 
 
Sincerely, 
Carolyn Dillian 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ELECTIONS 
 
We have one nominee for the position of President 
of the International Association for Obsidian 
Studies. Please read the candidate’s statement below 
and cast your vote using the ballot enclosed at the 
end of this Bulletin or by email to iaos@origer.com  
 
Philippe D. LeTourneau 
BOAS, Inc. and Department of Anthropology, 
University of New Mexico 
 
I am running for election to be President of IAOS 
because I want to contribute to this important 
organization’s continued growth.  As President, my 
goal would be to help build on what I see as the 
IAOS’ three major strengths: 
 

• the core, dedicated membership that has 
been its backbone since 1989, 

• the excellent newsletter that keeps us up to 
date on a broad range of current obsidian 
research, 

• the extremely well run website that serves as 
a central resource for obsidian researchers. 

 
IAOS has seen significant recent improvements in 
all of these areas, and I intend to build on this 
forward momentum.  In the upcoming two years I 
would also expand on IAOS’ recent successes in 
broadening its international connections. 
 
I received a PhD from the University of New 
Mexico in fall 2000 with a dissertation on Folsom 
raw material procurement that allowed me to focus 
on my two primary research interests – Paleoindian 
archaeology and raw material sources.  My interest 
in raw material sources is to better characterize their 
geologic and geographic locations as well as their 
physical and chemical characteristics to allow for 
better understanding of regional mobility and 
exchange.  My research on obsidian sources, 
specifically, has focused on northern Chihuahua, 
southern New Mexico, and central New Mexico.  In 
Seattle, I am Principal Investigator at BOAS, Inc., a 
CRM firm, as well as part-time archaeology faculty 
at Seattle Central Community College.  I also have 
an appointment as Adjunct Assistant Professor in the 
University of New Mexico Anthropology 
Department.
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Highlights from the 2003 International Specialized Workshop:  
Recent Advances in Obsidian Dating and Characterization, Melos, Greece 

Organized by the Laboratory of Archaeometry, University of the Aegean  
and the International Association for Obsidian Studies 

In forthcoming Bulletin issues, we are pleased to 
present highlights and abstracts from the 2003 
International Specialized Workshop: Recent 
Advances in Obsidian Dating and 
Characterization held in Melos, Greece. The 
conference was organized by Professor Ioannis 
Liritzis of the Laboratory of Archaeometry at the 
University of the Aegean, with the assistance of 
Dr. Carolyn Dillian of the IAOS. IAOS served as a 
co-sponsor of the event. The conference was 
designed to address the current status and research 
potential of obsidian hydration dating and 
chemical characterization. Since the 1960’s, when 
hydration dating first appeared, the method has 
proven useful to archaeologists, although 
unsatisfactory results have frequently occurred. 
The reason for this uncertainty relies on several 
factors: a) a limited understanding of the water 
diffusion in obsidian, b) the unknown temperature 
and humidity history of the hydration 
environment, and c) interpretation of site 
depositional context and sampling. During the last 
five years, the dating of obsidian has focused on 
modeling the concentration-dependent diffusion 
process. The development of this approach as well 

as experimental evidence on water diffusion in 
obsidian and glass in general, may establish 
appropriate mathematical expressions, which will 
make the method essentially intrinsic and 
independent of environment factors, since they are 
embedded within the diffusion equations. These 
and other new developments were explored. As 
dating is closely related to the distribution and 
transportation of obsidian, particular presentations 
addressed questions regarding characterization 
(and thus provenance) focusing on the Aegean, 
Mediterranean, Pacific, United States, and other 
parts of the world. Therefore, up to date reviews 
and current results of recent archaeological 
excavations, chemical analyses with physical 
methods, and usewear analyses were presented. 
Papers will be published as special issues in the 
Journal of Mediterranean Archaeology and 
Archaeometry 
(www.rhodes.aegean.gr/maa.journal).  
 
-Editor’s note: Conference description 
paraphrased from conference notes previously 
published by Prof. Ioannis Liritzis as part of 
workshop abstracts.  

 
 

ABSTRACTS 
 

Liritzis, I. (University of the Aegean) and M. 
Diakostamatiou (University of the Aegean) 
Potential and Limitations of the Novel SIMS-SS 
Obsidian Hydration Dating Method 
 
Following our initial endeavor towards an 
integrated method of obsidian hydration dating, 
we are aware of certain points that need to get 
solved. The SIMS-SS or ODDSIMS-SS dating 
method basically uses the final sigmoid (S-like) 
profile of hydrogen concentration, C (gmolH2O 
per cc), versus diffusion depth, X (µm), within the 
obsidian to extract the diffusion time. The model 
consists of a) modeling the sigmoid diffusion 
curve, b) defining the saturation layer near the 
surface where C remains stable for a short time 
(depth) interval, thereafter decreasing to the level 
of pristine (intrinsic) water, c) adoption of 

diffusion laws (Fick’s 1st and 2nd law), as well as 
exponential function of diffusion coefficient D 
with C, and appropriate transformations emerging 
from these maths, with certain boundary 
conditions, to reach the age equation or diffusion 
time. Although the rationale of this development 
has the potential for dating, certain points need 
clarification, some of which will be presented in 
this workshop by our colleagues (Stevenson et al., 
Brodkey et al.). Our concern at the moment in the 
course of the analysis is to elucidate 1) the 
evidence for re-use of the tools (as two SS 
layers?), 2) the water concentration on the 
obsidian surface (about <0.5µm)), 3) the sigmoid 
shape variation with time and environmental 
factors, 4) the choice of flat surface for SIMS 
analysis and the involved errors in the age.  
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 Zhang, Y. (University of Michigan), X. Xu 
(University of California Irvine), and H. Behrens 
(University of Hannover) 
Water Diffusion in Obsidian and Obsidian 
Hydration Dating 
 
Although obsidian hydration dating (or more 
generally, glass hydration dating) has been 
investigated as a method to determine the age of 
archaeological samples (e.g. Anovitz et al, 1999; 
Liritzis and Diakostamatiou 2002; Riciputi et al. 
2002), the fundamental basis has never been laid. 
This presentation attempts to lay the foundation 
for glass hydration dating from a theoretical point 
of view. Such a foundation requires an 
understanding of the following: 1) the water 
diffusivity in obsidian at room temperatures as a 
function of water concentration (as well as 
anhydrous glass composition); 2) water solubility 
in obsidian at room temperatures as a function of 
water fugacity; 3) diffusion behavior for 
periodically changing temperature as a function of 
time for natural conditions; 4) the effect of 
periodic boundary condition on water diffusion 
profile because water fugacity in nature might also 
fluctuate periodically; 5) possible dissolution of 
obsidian in water and its effect on the hydration 
profile, and 6) the effect of long-term trends in 
temperature change (global warming) and water 
fugacity change (such as drying of a region due to 
climate change, uplift of the region, etc.).  
 In this presentation, previous experimental 
data and theoretical models on water diffusion and 
solubility will be reviewed. Since these 
experiments were all carried out at higher 
temperatures, room temperature experiments are 
necessary for understanding obsidian hydration 
dating. Some new numerical simulations of water 
hydration profiles will also be presented to 
examine the shape of the hydration profile, the 
effect of periodic temperature and periodic 
boundary condition on water diffusion profiles, 
and the effect of long-term temperature and water 
fugacity variations. Preliminary modeling results 
indicate that hydration profiles in obsidian are 
sensitive to climate conditions. Hence, only when 
local T-fH2O conditions surrounding the obsidian 
were nearly perfectly constant, would obsidian 

hydration dating be accurate. On the other hand, if 
age can be independently determined (Riciputi et 
al. 2002), measurement of hydration profiles has 
the potential to reveal past climate information.  
 It is hoped that the numerical simulations 
and models will shed light on and lay the 
theoretical foundation for using obsidian hydration 
profiles to infer information. In addition to 
theoretical modeling, future progress will require 
thorough calibration by 1) age determination of 
the samples, 2) measurement of hydration profiles, 
and 3) independent information of local climate 
conditions.  
 
 
Jones, M. (University of Auckland)  
Archaeological Soil Temperature and Obsidian 
Hydration: A Case Study in Quantifying 
Uncertainty in OHD Age Estimates 
 
The temperature history of an obsidian artifact is 
one of the most significant factors governing any 
observed hydration phenomenon. However, 
uncertainty in this temperature history is rarely 
taken into account when calculating age estimates 
from obsidian hydration data. This can have 
significant implications for obsidian hydration 
dating (OHD), giving rise to spuriously precise 
age estimates and potentially resulting in heavily 
biased chronological reconstructions. In this paper, 
we explore methods to incorporate such 
uncertainty into the OHD process, and assess the 
implications for OHD within the context of a large 
scale archaeological soil temperature monitoring 
program conducted throughout New Zealand. This 
study shows that temperature estimation 
uncertainty must be incorporated into the 
calculated age estimate.  
While the focus of this paper is upon incorporating 
temperature estimation uncertainty into the OHD 
chronometric, this issue is not limited to 
temperature estimation alone. It is critical for the 
ongoing development of OHD that all areas of 
uncertainty are correctly factored into the age 
estimate. The general approach discussed in this 
paper, and the conclusions drawn, are relevant to 
all aspects of OHD independent of the particular 
dating method employed.  
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Abstracts of the 2004 Annual Meeting of the Society for American Archaeology 
Montreal, Canada 

 
IAOS Sponsored Session  
From Source to Finish: Obsidian 
Characterization, Exchange, Technology, and 
Use 
 
As the most visible material in the archaeological 
record, stone tools are critically important to the 
interpretation of past human behaviors and 
lifeways, and studies of obsidian in particular 
have the potential for reconstructing the entire 
chaîne opératoire of activities represented, 
including quarrying, production, transport, trade, 
and use. The studies assembled here address the 
advantages and limitations of using modern 
analytical techniques in provenance studies, and 
methodological and theoretical approaches in 
technological, typological, and use-wear studies 
of obsidian artifacts. The cases presented 
represent major obsidian-using cultures in 
Anatolia, the Mediterranean, the Philippines, 
Alaska and the western United States, and 
Mexico. 
 
Aldana, Gerardo V. (University of California 
Santa Barbara), Ian G. Robertson (Brigham 
Young University), and Joshua Watts (Arizona 
State University) 
Individual Style and Obsidian Craft Production 
at Teotihuacan 
 
The large sample of stemmed spear-points 
interred as part of the spectacular sacrificial 
offerings of the Feathered Serpent Pyramid 
provides a unique opportunity for investigating 
the organization of obsidian workshops at 
Teotihuacan. A new method for describing biface 
morphology is used to quantify variation in the 
flake-scar patterns exhibited by these bifaces. The 
results are used in turn to make inferences about 
variation in skill levels, the nature of individual 
style, and the number of Flintknappers 
responsible for making these artifacts.  
 
 
 
 
 

 
Andrews, Bradford (Independent) 
Skill and the Question of Blade Crafting Intensity 
at Classic Period Teotihuacan 
 
Defining the scale and organization of Classic 
Period Teotihuacan’s obsidian tool industry is an 
important research objective. One question of 
interest is whether its craftsmen were full-time or 
part-time specialists? This paper assesses the 
craftsman skill reflected by surface collections 
from workshops as a means for inferring specialist 
labor intensity. Skill is measured by tabulating the 
frequencies of attributes that represent core-blade 
production errors. Comparing this information to 
core-blade workshops from Epiclassic Xochicalco 
indicates that Teotihuacan may have had only part-
time blade producers. 
 
Barrett, Thomas (Greenhorne & O’Mara, Inc.) 
Tuxtlas Obsidian: Organization and Change in a 
Regional Craft Industry 
 
This paper presents the results of research into the 
obsidian industry in the Tuxtlas region of 
Veracruz, Mexico. During the Matacapan 
Archaeological Project and Tuxtlas Region 
Archaeological Survey, over 23,000 artifacts were 
recovered and analyzed to describe the behavior of 
the prehistoric industry. Analytic methods 
included geochemical characterization, 
technological analysis and pattern-recognition 
techniques. Also, an interpretive framework was 
developed based on economic theory, lithic 
replication and archaeological context. All artifacts 
were divided by debris types into stages associated 
with acquisition, production, distribution and 
consumption. Ultimately, this information tests the 
explanatory relevance of two opposing models of 
the obsidian industry. 
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Beyer, Lisa (University of South Florida), Robert 
H. Tykot (University of South Florida), and 
Teddi Setzer (University of South Florida) 
The Role of Agency in the Central Mediterranean 
Obsidian Trade during the Late Neolithic Period.  
 
Understanding the role that obsidian trade played 
in the development of socio-economic 
complexity within the Late Neolithic Diana 
culture on Lipari is central to the reconstruction 
of its social dynamics within a broader regional 
network in the south central Mediterranean 
region, especially Sicily and southern Italy. We 
examine the social and economic functions that 
obsidian may have served, including body 
modification, animal butchery, and plant 
processing. We specifically focus on the internal 
development of social agency within the 
materially rich Diana culture to assess whether 
Lipari controlled not only its own obsidian 
resources but also its production and long-
distance exchange. 
 
Boley, Michael (University of Arizona) 
Technological Characteristics of the Marana 
Mound Site Obsidian Assemblage 
 
Obsidian is ubiquitous on Classic period 
Hohokam village sites and clearly was valued by 
the sites’ inhabitants. Archaeologists have 
recognized this and devoted much effort to 
analysis of obsidian. Given the ease with which 
the material can be sourced to geographic 
location, most studies have focused on issues of 
procurement and distribution, often emphasizing 
projectile points. Analyses based on 
technological aspects of debitage are virtually 
nonexistent; yet stand to contribute to a fuller 
understanding of the importance of obsidian to 
the Hohokam. Extensive sourcing information is 
combined with such analyses of the obsidian 
assemblage from the Marana Mound site.  
 
Carballo, David (UCLA) 
State Militarism and Obsidian Craft 
Specialization at Teotihuacan 
 
Teotihuacan’s political hegemony relied on a 
sizable military and militaristic state ideology. 
Keeping soldiers armed and maintaining an 
active program of martially-themed ceremonies 

and offerings were compelling state interests that 
encouraged a specialized sector of the obsidian 
industry for the manufacture of items such as dart 
points, eccentrics, and large knives. Recent 
excavations have uncovered obsidian workshop 
dumps related to the production of these items near 
the Moon Pyramid. This paper discusses the social 
and political implications of the production of 
weapons and ideologically-charged items at 
Teotihuacan and draws comparisons with other 
early states.  
 
Dillian, Carolyn (Rutgers University) 
Trade and Tribulation: Obsidian Sourcing and 
Interpretations of Exchange 
 
Geochemical characterization and sourcing of 
archaeological obsidian samples has underlies 
investigations of prehistoric exchange in many 
regions. However, misunderstanding of sourcing 
methodologies and/or archaeological or geologic 
contexts can result in the erroneous application of 
sourcing methods and results. Most sourcing 
practitioners are well aware of complicating 
factors such as secondary deposition and 
geochemical variation, which can affect our 
understanding of quarries or exchange networks. 
Yet the degree to which these factors affect our 
interpretations may still be open to question. A 
critical examination of geochemical sourcing as a 
tool for understanding prehistoric exchange 
remains valuable in ongoing archaeological 
dialogue.   
 
Doering, Travis (University of South Florida) 
San Andres Obsidian Analysis 
 
This paper presents an interpretation of data 
produced through the analyses of obsidian artifacts 
from the Middle Formative period site of San 
Andres, La Venta, Tabasco, Mexico. Results 
indicate nine Mesoamerican obsidian sources 
contributed to the San Andres assemblage, but one 
quarry in central Mexico and one in Guatemala, 
consistently provided the majority of imported 
obsidian throughout the 1,000-year occupational 
period. The evidence suggests that obsidian and 
other artifactual materials were imported through 
two separate acquisition hubs: El Viejon, Veracruz 
and San Isidro, Chiapas. Specialized social 
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activities and extended reuse and recycling are 
implied through use-wear and production 
analysis.  
 
Esparza, Lopez, Juan Rodrigo (Centro de 
Estudios Arqueologicos El Colegio de 
Michoacan, A.C.) 
Los Yacimientos de Obsidiana de El Pedernal-La 
Mora: Una Explotacion Constante durante el 
Desarrollo del la Tradicion Teuchitlan 
 
Uno de los factores mas importantes en el 
desarrollo de la Tradicion Teuchitlan fue la 
explotacion de yacimientos de obsidiana del 
volcan de Tequila. Durante las exploraciones 
llevadas a cabo dentro del yacimiento de El 
Pedernal-La Mora, se registraron mas de 150 
minas de extraccion con caracteristicas distintas 
segun la calidad del material, su ubicacion y al 
periodo cronologico que corresponden. Esto 
podria confirmar una especializacion en el 
proceso de explotacion para posteriormente 
transformarla en dos tipos de artefactos: las 
macronavajas y las navajillas prizmaticas.  
 
Freckleton, Iain (California State University 
Long Beach), Carl Lipo (California State 
University Long Beach), and Hector Neff 
(California State University Long Beach) 
ICP-MS Analysis of Obsidian Sources on Easter 
Island: A Study of Resource Movement and 
Microcommunity Exchange 
 
Rapa Nui (Easter Island) is an archaeological 
setting that provides no end of questions for 
researchers, not the least of which centers on 
differential population size and access to 
resources between competing groups. In light of 
recent field inquiry into patterns of settlement and 
raw materials distributions, it has become 
plausible to apply certain conditions of a bet-
hedging model as proposed by Lipo and others. 
Trace element analysis of Rapa Nui obsidian 
fragments, as exacted by a laser ablator, provides 
information on the movement of resources 
around the island and between 
microcommunities.  
 
 
 
 

Glascock, Michael (University of Missouri), John 
Cook (BLM – Alaska), Randy Korotev 
(Washington University – St. Louis), and Harry 
Haskin (Washington University – St. Louis) 
Characterization of Sources and Distribution of 
Obsidian Artifacts in Alaska 
 
Obsidian has proven to be an invaluable tool for 
the elucidation of local, regional, and long-
distance exchange in many areas of the world. 
Over the past 25 years, more than 1000 obsidian 
source specimens and artifacts from Alaska, the 
Yukon Territory, British Columbia, and 
northeastern Siberia have been characterized by 
instrumental neutron activation analysis. From 
these data, more than 40 discrete varieties of 
obsidian have been identified within the region. 
These data offer glimpses of prehistoric exchange 
patterns in Alaska that have not been discernible 
by any other means.  
 
Lazzari, Marisa (Columbia University) 
Circulation of Things, Production of Social 
Spaces: The Roads of Ceramics and Obsidian in 
NW Argentina (1st millennium AD) 
 
Anthropology has long noticed that the exchange 
of things is connected to the production of space as 
a field of social experience. However in NWA 
archaeology, the circulation of objects has often 
been considered as a mechanism to overcome the 
environmental limits of social reproduction, while 
space – in terms of physical distance – was the 
only measure for the value of circulating things. 
This paper explores the landscape as a social 
space, constructed through the circulation and use 
of things and their sedimentation in different 
places. Lithic and ceramic evidence from sites in 
the Aconquija Mountains will be presented. 
 
Menzies, Adam (University of Pittsburgh) 
The Obsidian Assemblage of Minanha, Belize 
 
An analysis of the obsidian assemblage from the 
Classic Maya site of Minanha, Belize was carried 
out to address questions of obsidian trade, 
production, distribution and the differential usage 
of blades at the intra-site level. Using 
technological analysis and low-power usewear 
analysis, it is suggested that prismatic blades were 
produced at the site, although the raw material was 
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likely received at a late-stage trade junction. 
Usewear data indicate that blades found in 
ceremonial contexts lack intensive edge damage 
whereas blades recovered from domestic contexts 
exhibit intensive wear patterns, indicating the 
importance of obsidian in both prestige and 
utilitarian economies. 
 
Nance, C. Roger (UCLA) and Jan de Leeuw 
(UCLA) 
The Obsidian Blade Sequence for El Ujuxte, a 
Late Preclassic Center 
 
Systematic data on ca. 1200 blades El Ujuxte 
were summarized in terms of three ceramic 
phases (defined by Love 2002) for the same site. 
That is, blades were assigned to phases based on 
the ceramic content of their proveniences. 
Regular phase-by-phase decreases were found in 
blade dimensions, weights and length:width 
ratios, and these results had been predicted based 
on early findings from La Blanca (Nance and 
Kirk 1991). The blade sequence is discussed as 
the result of increased scarcity of obsidian traded 
to the region. The possible impact of increased 
inadvertent, post-use breakage is considered also. 
 
Norris, Susan (Fordham University) 
Aztec Obsidian Blade Production and 
Distribution: Evidence from Household 
Assemblages in Yautepec, Morelos 
 
Late Aztec period obsidian core-blade industries 
were part of a highly organized and integrated 
system, as indicated by the effective procurement 
and exchange of raw materials and the movement 
of finished goods through market networks. A 
technological analysis of over 20,000 obsidian 
blades and debitage excavated from houses in the 
urban center of Yautepec demonstrated that 
Aztec artisans employed diverse strategies in the 
organization of obsidian production and 
exchange. Household industries intensified 
through time, beginning in the Middle Postclassic 
and continuing into the Colonial period. Obsidian 
production traversed social classes and household 
organization.  
 
 
 

Parry, William (Hunter College – CUNY) and 
Shigeru Kabata (Universidad Nacional Autonoma 
de Mexico) 
Chronology of Obsidian Artifacts from the Moon 
Pyramid, Teotihuacan, Mexico 
 
Numerous obsidian artifacts were incorporated 
into the construction fill of 7 sequential 
substructures of the Moon Pyramid (and adjacent 
Complexes 6 and 22) in Teotihuacan, Mexico. 
Although these samples are redeposited (and 
probably mixed chronologically), they provide 
evidence of general trends and changes in raw 
material procurement and tool typologies. 
Additional evidence comes from 3 obsidian 
offerings associated with the 4th, 5th, and 6th 
substructures. Typological changes permit cross-
dating with other offerings, both in Teotihuacan 
and in the Maya region. Finally, abundant debitage 
from obsidian bifaces provides evidence of 
specialized production in the vicinity of the Moon 
Plaza. 
 
Setzer, Teddi (University of South Florida) and 
Robert H. Tykot (University of South Florida) 
Use-Wear Studies of Obsidian from the Late 
Neolithic Site of Contraguda, Sardinia (Italy) 
 
Lithic artifacts are among the most durable 
remains found at archaeological sites. Sometimes, 
they are the only clues available to learn about the 
decisions humans made in the past. This study 
focuses on identifying the purpose of obsidian 
tools from the Late Neolithic archaeological site of 
Contraguda on the island of Sardinia. The 
information obtained from use-wear analysis 
provides information about technology, 
subsistence patterns, craft specialization, and 
social differentiation, and how these change over 
time. The experimental and analytical techniques 
used in the research may be applied by others to 
obsidian assemblages from archaeological sites in 
other regions. 
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Speakman, Jeff (University of Missouri), Michael 
Glascock (University of Missouri), and Altan 
Cilingiroglu (Ege University, Izmir, Turkey) 
Trace Element Analysis of Eastern Anatolian 
Obsidian by ICP-MS, INAA, and XRF 
 
The success of provenance studies of obsidian 
lies in the ability to trace culturally modified 
materials back to their geologic source. By 
identifying sources of artifacts, archaeologists 
can develop and test models of prehistoric trade, 
interaction, and access to resources. To date, the 
majority of obsidian source studies have used 
instrumental neutron activation analysis (INAA) 
and X-ray fluorescence (XRF). This paper 
explores compositional variability in obsidian 
from Eastern Anatolia using data generated by 
INAA, XRF, and laser ablation ICP-MS. 
 
Steffen, Anastasia (University of New Mexico) 
and Richard E. Hughes (Geochemical Research 
Laboratory) 
New Studies of Chemical Variation Within and 
Among Valles Caldera Obsidians 
 
Several geochemical studies have documented 
the more dramatic chemical differences among 
obsidians in the Jemez Mountains but recent 
research, incorporating a range of composition 
variables (including major, minor, and trace 
elements, as well as water content as a volatile 
constituent) has allowed investigation of variation 
within Cerro Toledo Rhyolite deposits and 
facilitated characterization of Valles Rhyolite 
obsidians. This research provides a more nuanced 
understanding of relationships among Valles 
caldera glasses and carries broader implications 
for obsidian research in geology and archaeology.  
 
Tripcevich, Nicholas (University of California 
Santa Barbara) 
Obsidian from the Colca Valley (Peru) and 
Altiplano Socio-political Development 
 
Recent survey and test excavation work at the 
Chivay/Cotallaulli obsidian source above the 
Colca Valley (Arequipa, Peru) has yielded new 
information that has both local and regional 
significance concerning prehistoric obsidian 
production, trade, and socio-political evolution. 
Research at the 5000 m.a.s.l. obsidian source 

itself has documented Pre-Columbian obsidian 
processing areas as well as a roadway that accesses 
the source. Systematic survey in the nearby upper 
river valley has provided settlement pattern 
information and evidence of long-term change in 
local traditions that can be evaluated against 
known regional distributions of obsidian in the 
south-central Andes in prehistory. 
 
Vargo, Barbara (University of South 
Florida/AMEC) and Robert Tykot (University of 
South Florida) 
Neolithic Trade Networks in the Central 
Mediterranean: The Role of Pantelleria (Italy) 
 
Complex trade networks developed during the 
Neolithic as communities transitioning from 
hunter-gatherer to agricultural food strategies 
created a demand for raw materials no longer 
readily available to these sedentary groups. 
Obsidian became the principal stone traded in the 
central and western Mediterranean during this 
period and the role that Pantellerian obsidian 
played in the changing relationship between Sicily, 
Malta, and North Africa is explored. This study 
initiates a new perspective regarding the 
adaptation of new technologies to facilitate the 
movement of goods and the impact that this 
interchange had on the political and cultural 
atmosphere of the central Mediterranean. 
 
Wallace, Erin (Washington State University) and 
William Andrefsky, Jr. (Washington State 
University) 
Prehistoric Land-Use Continuity and Obsidian 
Source Analysis in the Northern Great Basin 
 
Julian Steward suggested that Great Basin hunter-
gatherers were organized sociopolitically at the 
“family level” of integration. Supposedly, such an 
organizational level was conditioned by the 
environment and availability of food resources. 
Family groups were the most effective 
demographic package to circulate through this 
harsh environment exploiting available resources. 
Our study explores the circulation of hunter-
gatherer populations from one location (Birch 
Creek Site) using obsidian provenience analysis. 
Assuming family level sociopolitical organization 
and obsidian sources as proxy for human land-use, 
it appears that prehistoric populations at Birch 
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Creek Site exploited the same resource range for 
approximately 5,000 years. 
 
Wegener, Robert M. (Statistical Research, Inc.), 
Bruce A. Bradley (Primitive Tech Enterprises, 
Inc.), Karry L. Blake (Washington State 
University), and M. Steven Shackley (U.C. 
Berkeley, Archaeological XRF Laboratory) 
Prehistoric Lithic Traditions and Raw Material 
Procurement Patterns in West-Central New 
Mexico 
 
Occupation of the Fence Lake Project area started 
during the Paleo-Indian period when knappers 
relied upon distinctive flaking technologies. It 

was then occupied by Archaic foragers who used a 
biface technology and dart points that represent the 
Cochise Culture and Oshara and Great Basin 
Traditions. An eventual reliance upon a 
generalized flake core technology typifies the 
Formative period, X-ray fluorescence analysis of 
obsidian artifacts resulted in identification of the 
widest “point-to-source” distribution in the 
American Southwest, along with significant 
diachronic obsidian procurement trends. This 
presentation summarizes what we know about 
these phenomena and provides several 
recommendations for future research.  
 

 
 

CAST YOUR VOTE FOR IAOS PRESIDENT 
 

All IAOS members are encouraged to vote for officers. We currently have one candidate for 
IAOS president for the 2005-2007 term. You may cast your vote via snail mail, by detaching and 
mailing this form, or via email.  
 
President: 
 
______Philippe D. LeTourneau 

BOAS, Inc. and Department of Anthropology, University of New Mexico 
 
 
Please mail to: 
 
IAOS 
c/o Janine Loyd, Secretary-Treasurer 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
iaos@origer.com 
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MEMBERSHIP 
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Institutional Member: $50/year 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
Institutional Members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in 
interlaboratory comparisons and standardization. 
If an institution joins, all members of that 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional Members will receive assistance 
from, or be able to collaborate with, other 

institutional members. Institutional Members are 
automatically on the Executive Board, and as such 
have greater influence on the goals and activities 
of the IAOS.  
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. If you do 
not do so, much of your dues are spent in currency 
exchange. Thanks for your assistance in this 
matter. 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Janine Loyd 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
iaos@origer.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
iaos@origer.com 

 
 

ABOUT THE IAOS 
 

The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
has recently included a members’ only section.  
 
The members’ lounge has a message board for 
posting questions, keeping in touch, or updating 
fellow IAOS members about research. There is 
also a link for the IAOS listserv.  Other items on 
our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emailed to the Bulletin at 
cdillian@crcg.net Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #32 is November 1, 2004. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o CRCG 
415 Cleveland Avenue 
Highland Park, NJ 08904 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@crcg.net  Please 
send updated address information to Janine 
Loyd at iaos@origer.com 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: Due to our failure to produce a Winter 2004 Bulletin, all current and former IAOS members will 
receive a free 6 month extension on their membership.  

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
Not convinced, but want to know more? 
 
___  Please send me a complementary issue of the latest IAOS Bulletin.  
 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $50 Institutional 
___ $200 Lifetime 
 
Please return this form with payment to: 
IAOS 
c/o Janine Loyd, Secretary-Treasurer 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
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CALL FOR PAPERS 
Please consider joining an IAOS sponsored 
session on long distance exchange at the 2006 
Society for American Archaeology meetings in 
Puerto Rico. If interested, please contact 
Carolyn Dillian at cdillian@crcg.net or stop by 
the IAOS meeting in Salt Lake City.  

   IAOS     
   International Association for Obsidian Studies 

           Bulletin 
 
Number 32                                                                                                                 Winter 2005 
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NEWS AND INFORMATION 

 
IAOS ELECTIONS 

If you have not yet voted for your candidate for the 
position of President of the IAOS for inauguration 
during our annual meeting at the SAAs in 2005, 
please review the election materials enclosed with 
this Bulletin and complete and send the ballot on the 
last page. You can also vote electronically by 
sending an email with your vote to Janine Loyd at 
iaos@origer.com  

 
 

RECENT OBSIDIAN PUBLICATIONS 
 
Liritzis. I, Diakostamatiou. M, Stevenson. C. M, 

Novak. S. W, Abdelrehim. I (2004) Dating of 
hydrated obsidian surfaces by SIMS-SS. Journal 
of Radioanalytical and Nuclear Chemistry, 
Vol.261, No.1, 51-60. 

 

International Association for Obsidian Studies 
 
President   Carolyn Dillian 
Vice President   J. Michael Elam 
Secretary-Treasurer  Janine Loyd 
Bulletin Editor   Carolyn Dillian 
Webmaster   Craig Skinner 
IAOS Board of Advisors  Irving Friedman 
    Roger Green 
 

Web Site: http://www.peak.org/obsidian 

2005 IAOS ANNUAL MEETING 
 

The IAOS Annual Meeting will be held during the 
Society for American Archaeology meetings in Salt 
Lake City, Utah, USA. The IAOS meeting is 
scheduled for April 1, 2005, 3:30-4:30pm. Please 
consult your SAA program for location 
information.  
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NOTES FROM THE PRESIDENT 
 
Happy New Year!  Thanks to all of you who 
have expressed renewed interest in the IAOS 
and who have responded to my first attempt at 
preparing the IAOS Bulletin with Volume #31. I 
appreciate all of your comment and feedback, 
and look forward to receiving more suggestions 
for articles, abstracts, and research notes. Keep it 
coming! This will be my last correspondence as 
IAOS President, as we will be recognizing a new 
IAOS President at our annual meeting in Salt 
Lake City. I encourage all of you to attend our 
business meeting on Friday, April 1, 2005 
during the Society for American Archaeology 
meetings in Utah. Watch your SAA program for 
room details. Also, please consider nominating 
obsidian papers for our new award: this is an 
award for obsidian-related papers presented 
during conferences or meetings. The award 
consists of a two-year membership in the IAOS 
and publication of the paper in the IAOS 
Bulletin. If you have a paper you wish to 
nominate, please send the following information 
to me at cdillian@crcg.net  
 

• Name and affiliation of nominee 
• Title of paper 
• Conference where presented 

 
We hope that this award will be an effective 
means to round out our membership, particularly 
with student members.  We appreciate any help 
you can provide!  
 
Happy New Year and all the best for 2005! 
 
Sincerely, 
Carolyn Dillian 
 
 
 
 
 
 
 
 
 
 
 

ELECTIONS 
 
We have one nominee for the position of President 
of the International Association for Obsidian 
Studies. Please read the candidate’s statement below 
and cast your vote using the ballot enclosed at the 
end of this Bulletin or by email to iaos@origer.com  
 
Philippe D. LeTourneau 
BOAS, Inc. and Department of Anthropology, 
University of New Mexico 
 
I am running for election to be President of IAOS 
because I want to contribute to this important 
organization’s continued growth.  As President, my 
goal would be to help build on what I see as the 
IAOS’ three major strengths: 
 

• the core, dedicated membership that has 
been its backbone since 1989, 

• the excellent newsletter that keeps us up to 
date on a broad range of current obsidian 
research, 

• the extremely well run website that serves as 
a central resource for obsidian researchers. 

 
IAOS has seen significant recent improvements in 
all of these areas, and I intend to build on this 
forward momentum.  In the upcoming two years I 
would also expand on IAOS’ recent successes in 
broadening its international connections. 
 
I received a PhD from the University of New 
Mexico in fall 2000 with a dissertation on Folsom 
raw material procurement that allowed me to focus 
on my two primary research interests – Paleoindian 
archaeology and raw material sources.  My interest 
in raw material sources is to better characterize their 
geologic and geographic locations as well as their 
physical and chemical characteristics to allow for 
better understanding of regional mobility and 
exchange.  My research on obsidian sources, 
specifically, has focused on northern Chihuahua, 
southern New Mexico, and central New Mexico.  In 
Seattle, I am Principal Investigator at BOAS, Inc., a 
CRM firm, as well as part-time archaeology faculty 
at Seattle Central Community College.  I also have 
an appointment as Adjunct Assistant Professor in the 
University of New Mexico Anthropology 
Department.
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How Homogeneous is the “East Göllü Dağ” (Cappadocia, Turkey) 
Obsidian ‘Source’ Composition? 

 
G. Poupeau1, S. Delerue1, T. Carter2, C.E. de B. Pereira3, N. Miekeley4 and L Bellot-Gurlet5 

 
1Institut de Recherche sur les Archéomatériaux, UMR 5060 CNRS-Université Bordeaux 3, Esplanade des 

Antilles, CRP2A-Maison de l’Archéologie, 33607 Pessac, France. Gerard.Poupeau@u-bordeaux3.fr, 
sarahdelerue@hotmail.com 

2Department of Cultural and Social Anthropology, Building 110, Stanford University, Stanford, CA 
94305-2145, USA. stringy@stanford.edu 

3Instituto Nacional de Tecnologia - Av. Venezuela 82, Centro, 20081-320, Rio de Janeiro, Brazil. 
carlosed@int.gov.br 

4Departamento de Quimica, Pontificia Universidade Catolica do Rio de Janeiro, Rua Marquês de Sao 
Vicente 225, Gavea, 22453-900 Rio de Janeiro, Brazil. miekeley@mail.rdc.puc-rio.br 

5Laboratoire de Dynamique Interactions et Réactivité, UMR 7075 CNRS-Université Pierre et Marie Curie 
Paris VI, 2 rue Henri Dunant, 94320 Thiais, France. Bellot-Gurlet@glvt-cnrs.fr 

 
It has long been recognized that the south 

Cappadocian strato-volcano of Göllü Dağ was a 
major obsidian source for the Neolithic Near 
East, exploited from the 12th millennium BP 
onward (Chataigner et al., 1998). Although many 
elemental analyses of Göllü Dağ samples have 
been undertaken since the mid-1960’s (Renfrew 
et al., 1966), it remains that the geochemistry of 
these obsidians is not yet satisfactorily known. In 
part, this is due to the difficulty of comparing 
data accumulated over 40 years, the 
measurements produced by different methods in 
different laboratories, in conjunction with the 
limited number of samples analysed per source 
(Poidevin 1998). In the most recent major study 
of the Göllü Dağ massif, six main obsidian 
outcrops were distinguished (Figure 1). Fission-
track dating by Bigazzi and colleagues showed 
that subtle but significant age differences exist 
between five of these outcrops between 1.15 and 
1.48 Ma (Bigazzi et al., 1998, Yegingil et al., 
1998). Using previously generated elemental data 
together with that from his own ICP analyses, 
Poidevin (1998) divided the six Göllü Dağ 
obsidians outcrops into two compositional 
groups. His “West Göllü Dağ” group comprised 
the obsidians from Kayırlı-village, Nord Bozköy 
and Gösterli, based on the geochemical 
similarities of samples from the first two outcrops 
(especially their Ba, Th, La and Ce contents). At 
that time, the inclusion of the Gösterli obsidians 
to this group relied only on two analyses of their 
major elements. The obsidians of this group were 
observed to have a greater geochemical affinity to 

those of the north Cappadocian Acigöl ante-
caldera group than with the obsidians of “East 
Göllü Dağ” (hereafter referred as EGD). The 
definition of the EGD group was based on the 
“identical chemistry” of the Kayırlı East and 
Kömürcü obsidians (Poidevin 1998). Although a 
limited number of analyses on obsidians from 
Sirça Deresi were available, they exhibited a 
narrow chemical affinity with those of East Kayırlı 
and Kömürcü. For this reason, Poidevin proposed 
to include the obsidians from each of these three 
locations in a single EGD group. 

 Figure. 1: Schematic map of the Göllü Dağ 
volcano with the location of the main obsidian 
outcrops (modified, from Poidevin 1998).
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Since 1996 the CNRS group has been 
involved in Near East Neolithic obsidian 
provenance studies based on elemental analyses 
by ICP-AES and ICP-MS (Martinetto, 1996, 
Bellot-Gurlet, 1998, Abbès et al., 2001, 2003). 
From 1999 this work has included a major 
program dedicated to the ICP sourcing of 
artefacts from the famous Neolithic site of 
Çatalhöyük in central Anatolia (Carter et al., 
2001, 2005). We have currently analysed 101 
samples from cultural levels IX-IV (Early 
Neolithic), a period of approximately 500 years, 
c. 7000-6500 BC. On the basis of major and trace 
element contents three obsidian groups were 
defined, corresponding to an EGD origin (55 

samples), a Nenezi Dağ origin (45 samples) plus 
one sample of a currently unknown source (Carter 
et al., 2005). The elemental composition of each of 
the first two groups was very homogeneous. 
However, in the samples with an EGD-type 
composition one can observe a rough co-variation 
of Ba and Sr, as shown in Figure 2. Such a trend 
had been observed previously by Bellot-Gurlet 
(1998) from data obtained by him and by 
Martinetto (1996), on 69 artefacts from various 
Neolithic sites of the Middle Euphrates valley 
characterized as having an EGD-type composition. 
It is important to note that all of these data were 
obtained from the analytical procedures described 
in Bellot-Gurlet et al. (1999).  

 
 
 

Figure 2: Binary Ba .v. Sr contents for 100 Çatalhöyük artefacts as determined by 
conventional (solution) ICP-MS (Carter et al., 2001, 2005). 
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 Using the same procedures, our group analysed 
several geological samples from two of EGD’s 
major obsidian outcrops, namely the East Kayırlı 
(Bitlikeler hill) (six samples) and the “C” lava 
flow of Kömürcü (three samples) (Martinetto, 
1996, Bellot-Gurlet, 1998, Abbès et al., in 
preparation). Ten EGD samples from the C flow 
were also analysed by ICP-AES and ICP-MS by 
Pereira, Miekeley and Poupeau (unpub. data) 
following the procedure described in Pereira 
(2000); two C flow samples were analysed in 
both laboratories. One of the East Kayırlı samples 
was analysed both by Bellot-Gurlet at Grenoble 

(1998) and by Barrat, Delerue and Milton at 
Southampton (2004, unpub. data). All of these 
samples are remarkably similar in composition, 
apart from a co-variation in the Ba and Sr content. 
As shown in Figure 3 most EGD-type artefacts 
from Çatalhöyük, and from the Middle Euphrates 
valley PPNB sites of Cheikh Hassan (Abbès et al., 
2001) and Jerf el Ahmar (Abbès et al., 2003) 
follow the same elemental trend as the geological 
samples in a Ba vs. Sr content diagram, while 
some others might follow a parallel trend (Figure 
3 and our unpub. data). The fact that the artefacts’ 
compositional field(s) is (are) more extended than 

Figure 3: Distribution of Ba and Sr contents in 128 artefacts with an EGD geochemical type from 
the Middle Euphrates sites Cheikh Hassan (Abbès et al., 2001) and Jerf el Ahmar (Abbès et al., 
2003), and from Çatalhöyük (same as in Figure 2) compared with that obtained on 17 Göllü Dağ 
obsidians  from the Birtlikeler hill (“East Kayırlı” source) and the Komürçü “C” flow (see text). 
All artefacts and the source samples marked by a black triangle or square were analysed in 
Grenoble by ICP-MS following the experimental procedure described in Bellot-Gurlet et al. 
(1999). The Kayirli sample (black dot) was analysed by the same technique in Southampton and 
nine C flow (Kömürcü) samples (black diamond) by the Pereira (2000) procedure in Rio de 
Janeiro. The arrow joins two measures on aliquots from a single Kömürcü sample. 
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that relative to geological samples might simply 
reflect the small number of source samples that 
we measured. In particular, it should be noted 
that we did not analyse any samples from the 
Sirça Deresi outcrop. 

The most important homogeneous data bank 
on the EGD obsidian sources, to our knowledge, 
is that published by Yellin (1996), based on 63 
samples taken from the three main EGD obsidian 
outcrops, using neutron activation to determine 
19 element contents. In this work, Yellin 
observed sample to sample variations in Ba and 
in a lesser extent in the Eu content. 
Unfortunately, Sr was not determined in this 
work. The other element contents found in his 
samples are in good to very good agreement with 
ours. Based on Ba and Eu content variations, 
Yellin defined three discrete groups, GLD-A, -B 
and -C. While obsidians of his GLD-A (11 
samples) type came mostly from the southern 
area of ‘Sirça Deresi’, obsidians of the GLD-C 
(46 samples) type are essentially found in the 
Kömürcü area. However, in each group, some 
outliers come from the two other main source 
areas of EGD. Finally, obsidians of the GLD-B 
type (six samples) appear to be equally present in 
the three EGD main source areas. The ICP data 
obtained by our group on nearly 250 
archaeological artefacts (Figure 3 and unpub. 
data) suggest that a continuous variation of Sr 
and Ba exists among the EGD obsidians, their 
contents ranging between 8-16 ppm and 70-180 
ppm respectively. This is in agreement for Ba 
with the range of contents observed by Yellin in 
EGD samples. 

The slight Eu content variations in EGD 
obsidians observed by Yellin (1996) was also 
observed in EGD-type artefacts by Bellot-Gurlet 
(1998), who showed the existence of a trend 
between the Sr content and the Eu anomaly 
intensity. A similar trend is observed in our 
Çatalhöyük artefacts (Carter et al., 2005, table 
12-5) and in other yet unpublished data on EGD 
samples and EGD-type artefacts. As for Ba and 
Sr contents, no clear correlation appears yet 
between the Eu anomaly and sample location on 
the East Göllü Dağ.  

In conclusion, we found that among the 36 
elements that we routinely determine by 
conventional (solution) ICP (Al, Fe, Mn, Mg, Ca, 
Na, K, Ti, P, Co, Rb, Sr, Y, Zr, Nb, Cs, Ba, Hf, 

Ta, Pb, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, Lu Th and U), only three, Sr, Ba and 
the Eu were found to have relatively large content 
variations in the archaeological artefacts of EGD-
type. These elements exhibit from sample to 
sample a continuous correlated co-variation. The 
EGD samples we measured allowed us to observe 
similar trends, albeit more restricted. This is at 
least partly due to our very limited geological 
“data bank” (<20 samples) compared to that of 
EGD-type artefacts (>200). Interestingly enough, 
in our geological samples, the Ba and Sr contents 
are always higher in Kömürcü samples than in 
East Kayırlı samples. The same observation can be 
made about Sr in the data previously obtained by 
Gratuze (as reported in Poidevin, 1998, Annexe II) 
by laser-ablation ICP-MS on six Kömürcü and 13 
East Kayırlı samples; although his highest and 
lowest Ba contents are respectively found in 
Kömürcü and East Kayırlı samples, their ranges, of 
128-216 ppm and 73-180 ppm partly overlap. At 
this time, it can be suggested provisionally that the 
artefacts in Figure 3 with the highest Sr and Ba 
contents might have a greater probability of 
coming from the Kömürcü source-area, while 
those with low Sr and Ba might rather be related to 
East Kayırlı. Clearly, more EGD source samples 
need to be analysed, not least a selection from 
Sirça Deresi, in order to confirm what, at present, 
are tentative suggestions. 

In a further attempt to discriminate between 
the various outcrops that currently make up the 
EGD ‘source’, we have started another ICP 
program based on the determination of 50 
elements by conventional ICP (Pereira, Miekeley 
and Poupeau, unpub. data). In addition to most of 
the above-cited elements, we determined in the ten 
C flow samples, 14 additional elements (Li, Sc, Ni, 
Cu, Zn, Ga, Ge, As, Mo, Ag, Cd, Sb, W, Tl and 
Bi) whose contents were found not to vary 
significantly between samples. Thus given our 
current state of knowledge concerning the 
elemental composition of East Göllü Dağ 
obsidians, it might be a little too early to try to 
assign an archaeological obsidian to a specific 
EGD source area. A detailed geochemical mapping 
of primary and secondary source areas is still 
required, in conjunction with an increased 
compositional data-bank of geological samples, 
before we can further develop these important 
lines of enquiry.  
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Highlights from the 2003 International Specialized Workshop:  
Recent Advances in Obsidian Dating and Characterization, Melos, Greece 

Organized by the Laboratory of Archaeometry, University of the Aegean  
and the International Association for Obsidian Studies 

In forthcoming Bulletin issues, we are pleased to 
present highlights and abstracts from the 2003 
International Specialized Workshop: Recent 
Advances in Obsidian Dating and 
Characterization held in Melos, Greece. The 
conference was organized by Professor Ioannis 
Liritzis of the Laboratory of Archaeometry at the 
University of the Aegean, with the assistance of 
Dr. Carolyn Dillian of the IAOS. IAOS served as a 
co-sponsor of the event. The conference was 
designed to address the current status and research 
potential of obsidian hydration dating and 
chemical characterization. Since the 1960’s, when 
hydration dating first appeared, the method has 
proven useful to archaeologists, although 
unsatisfactory results have frequently occurred. 
The reason for this uncertainty relies on several 
factors: a) a limited understanding of the water 
diffusion in obsidian, b) the unknown temperature 
and humidity history of the hydration 
environment, and c) interpretation of site 
depositional context and sampling. During the last 
five years, the dating of obsidian has focused on 
modeling the concentration-dependent diffusion 
process. The development of this approach as well 

as experimental evidence on water diffusion in 
obsidian and glass in general, may establish 
appropriate mathematical expressions, which will 
make the method essentially intrinsic and 
independent of environment factors, since they are 
embedded within the diffusion equations. These 
and other new developments were explored. As 
dating is closely related to the distribution and 
transportation of obsidian, particular presentations 
addressed questions regarding characterization 
(and thus provenance) focusing on the Aegean, 
Mediterranean, Pacific, United States, and other 
parts of the world. Therefore, up to date reviews 
and current results of recent archaeological 
excavations, chemical analyses with physical 
methods, and usewear analyses were presented. 
Papers will be published as special issues in the 
Journal of Mediterranean Archaeology and 
Archaeometry 
(www.rhodes.aegean.gr/maa.journal).  
 
-Editor’s note: Conference description 
paraphrased from conference notes previously 
published by Prof. Ioannis Liritzis as part of 
workshop abstracts.  

 
 

ABSTRACTS 
 

Oehler, A. (Intel Corp.) and M. Tomozawa 
(Rensselaer Polytechnic Institute) 
Water Diffusion in Silica Glass at Low 
Temperatures 
 
Water in glass has disproportionately large effects 
on various properties, such as the chemical 
durability and mechanical strength, of oxide 
glasses. Silica glass is the basis of many silicate 
glasses. Thus, there have been numerous studies 
on water diffusion into silica glasses. But most 
past research on water diffusion into silica glasses 
has been conducted at high temperatures, where 
water diffusion is accompanied by structural 
changes of the glass. In the present study, water 
diffusion into silica glass at low temperature, 
200°C-350°C, under saturated water vapor 
pressures, was measured using IR spectroscopy as 

the main research tool. It was found that both 
water solubility and diffusion coefficient were 
time dependent. Furthermore, both hydroxyl and 
molecular water were detected. From the 
concentrations of hydroxyl and molecular water, 
an apparent equilibrium constant, 
K=[SiOH]n/[H2O] was evaluated. According to 
the studies of the reaction at high temperature, Si-
O-Si+ H2O íϋ 2 SiOH, n should be 2. However, 
the value of n was 1 for silica glass at low 
temperature. This indicates that the two hydroxyls 
formed in the glass during the reaction are not 
independent after the reaction.  
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Suzuki, M. (Rikkyo University) 
An Approach to the Palaeoclimatic Reconstruction 
Using Obsidian Hydration as a Temperature 
Indicator 
 
Chronometric dating methods applicable to the 
late Quaternary period are categorized into three 
groups: 1. radiometric (AMS C-14, FT, K(Ar)-Ar, 
U-series, TL, ESR, etc.), 2. chemical 
(racemization and obsidian hydration (OH), and 3. 
biological and sedimentological 
(dendrochronology and varved clay) ones. In the 
last decade, the Tandetron C-14 dating method has 
increased its efficiency in widening a variety of 
datable materials and a time range from c. 30,000 
a B.P. to 55,000 a B.P., chemical dating methods 
have gradually shifted their identity from an 
absolute dating method to a monitoring method of 
palaeotemperature fluctuation. For example, C-14 
dates and coupled measurements of the 
racemization degree of emu eggs succeeded in 
suggesting a palaeoclimatic change during the late 
Quaternary period as reported elsewhere.  
 A project of comparative analysis of AMS C-
14, FT (of burnt obsidian) and OH dates has been 
achieved, aimed at a calibration of C-14 dates over 
the time period of tree-ring calibration (up to c. 
10,000 a B.P.) and a revelation of hydration rate 
change along the same time course.  
 A human utilization of obsidian in Japan dates 
back to c.40,000 a FT-B.P., the time range which 
covers a maximum stadial of the last glaciation (c. 
20,000 a B.P.) and hypsithermal high-temperature 
periods (c. 6,500 a B.P.). When applied to this 
time period, the obsidian hydration method fails to 
manifest its potentiality as a chronometric dating 
method due to its temperature sensitiveness. For 
example, AMS C-14 dates fall in a range between 
25,000 to 30,000 a B.P., and FT dates of burnt 
obsidians bear ages between 30,000 and 35,000 a 
B.P., whereas OH dates of associated obsidians 
show around 7,500 a B.P., roughly one fourth of 
FT or AMS C-14 dates. 
 This case study, coupled with precise 
accelerated hydration experiments in reactors that 
are temperature-controlled at elevated 
temperatures of e.g. 152, 126, and 104 degree 
Celsius, suggests a new potentiality of OH dating 
as a tool for reconstructing palaeoclimatic 
fluctuation during the Late Quaternary period.  
 

Ambrose, W. (Australian National University)  
Powdered Obsidian for Determining Hydration 
Rates and Site Thermometry 
 
The two essential factors in the temperature 
related calibrations of obsidian hydration dating 
are firstly, the inherent temperature controlled 
diffusion rate and secondly, the integrated 
effective diffusion rate an obsidian specimen 
experiences over time at an archaeological site. 
Various procedures for determining these two 
factors have been adopted. For instance, high 
temperature rate inductions are used in association 
with analog ambient temperature monitoring; or 
secondary rates derived from radiometric 
calibration are used with site based radiation 
balance models. The lack of equivalence between 
different methods requires extrapolations that 
could be avoided if the same methodology was 
used for both measurements. By exposing obsidian 
powders to short term laboratory conditions at 10, 
20, 30, and 40 degrees C, and hydration 
measurement by optical and SIMS methods of 
long-term obsidian flakes from the same source, 
exposed at the same temperatures, the inherent 
hydration rates can be determined. The second 
factor of site effective hydration temperatures may 
also be determined using obsidian powders. 
Experimental powder cells were implanted for 
about a year at locations within archaeological 
sites in West New Britain, Papua New Guinea, but 
although they produced mixed results, the 
experiment shows that this is a feasible method for 
determining site effective hydration temperatures. 
The derivation of inherent hydration rates from 
obsidian powders requires the precise 
measurement of surface area to volume ratios, and 
the concentration of the diffusing species in the 
hydrated layer. This study also determines whether 
diffusion of H, OH or H2O is responsible for the 
observed hydration rim.  
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Brodkey, R.S. (Ohio State University), I. Liritzis 
(University of the Aegean), and M. 
Diakostamatiou (University of the Aegean) 
Molecular Transport Phenomena related to 
Obsidian Hydration Dating 
 
Heat transfer, mass transfer, and fluid flow are not 
new topics. What is new is the descriptive term 
“transport phenomena.” The general approach is to 
formulate a mechanism, establish the equations, 
and solve them. The final results are tested in 
whatever ways that are possible to verify the 
validity of the approach. Applications to obsidian 
hydration dating (OHD) are in reality, no different. 
 There are several approaches that can be taken 
to OHD. The empirical method is in some sense 
the simplest, and requires only mathematical input 
and does not consider any rational theory. In this 
method, any good fitting equation would be a 
good candidate to represent the age of the sample. 
You accept whatever correlation you get between 
the parameters and the age. You then apply the 
same parameters and equations to other samples 
and see how good you do, since you know the age. 
More often than not, you will not do all that well, 
because this method does not contain any 
understanding of the physics of the transfer. It 
works only because you might have a lot of data 
and can get a reasonable statistical correlation with 
the training sample. It is a simple approach, but 
does not often work, if the number of cases 
available is small as a result of inadequate 
statistics. The method does not, of course, provide 
any understanding of the mechanism.  
 At the other end of the spectrum of approaches 
is the scientific method. It is the ideal approach to 
the problem of the dating technique. We assume 
that we must understand the basic underlying 
diffusion process so that we can use it for the 
dating of obsidian samples: any samples from 
anywhere and of any age. Only if we understand 
the process in terms of the physics (or basic 
mechanism), can we do this. For this, the 
mechanism for obsidian dating is assumed to be 
simply Fickian diffusion. The diffusion 
coefficient, D, can be nearly constant for equal 
molar counter diffusion in dilute solutions; 
however, for solids this is not true. If the form of 
D is specified, there are many known solutions 
(both analytical and numerical) in the literature.  

 In the middle of the road approach is called 
the phenomenological method, and forms an 
extension of an earlier development (obsidian 
diffusion dating by SIMS-SS [Liritzis and 
Diakostamatiou 2002 in Mediterranean 
Archaeology & Archaeometry, vol. 2, No. 1, 3-
20]). Here we base our analysis on the full 
concentration versus hydration depth curve 
(obtained by SIMS) and use transport by Fickian 
diffusion with a variable D, even if we cannot 
determine the constants fundamentally. We use all 
the cases (from SIMS) and correlate the data to get 
the best fit using the theory. This establishes the 
unknown constants. The concept uses simple 
rational equations that are based in theory and 
used experiments to determine in a known manner 
any parameters in the theory. This can then be 
subsequently used as a tool to predict other ages 
from SIMS data. It is this approach that is 
discussed in this paper.  
 
 

AWARDS 
 
The IAOS has instituted a new award for 
obsidian-related papers presented during 
conferences or meetings. The award consists of 
a two-year membership in the IAOS and 
publication of the paper in the IAOS Bulletin. 
If you have a paper you wish to nominate, 
please send the following information to 
Carolyn Dillian at cdillian@crcg.net  
 

• Name and affiliation of nominee 
• Title of paper 
• Conference where presented 
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Institutional Member: $50/year 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
Institutional Members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in 
interlaboratory comparisons and standardization. 
If an institution joins, all members of that 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional Members will receive assistance 
from, or be able to collaborate with, other 

institutional members. Institutional Members are 
automatically on the Executive Board, and as such 
have greater influence on the goals and activities 
of the IAOS.  
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. If you do 
not do so, much of your dues are spent in currency 
exchange. Thanks for your assistance in this 
matter. 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Janine Loyd 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
iaos@origer.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
iaos@origer.com 

 
 

ABOUT THE IAOS 
 

The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
has recently included a members’ only section.  
 
The members’ lounge has a message board for 
posting questions, keeping in touch, or updating 
fellow IAOS members about research. There is 
also a link for the IAOS listserv.  Other items on 
our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emailed to the Bulletin at 
cdillian@crcg.net Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #33 is May 1, 2005. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o CRCG 
415 Cleveland Avenue 
Highland Park, NJ 08904 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@crcg.net  Please 
send updated address information to Janine 
Loyd at iaos@origer.com 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: Due to our failure to produce a Winter 2004 Bulletin, all current and former IAOS members will 
receive a free 6 month extension on their membership.  

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
Not convinced, but want to know more? 
 
___  Please send me a complementary issue of the latest IAOS Bulletin.  
 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $50 Institutional 
___ $200 Lifetime 
 
Please return this form with payment to: 
IAOS 
c/o Janine Loyd, Secretary-Treasurer 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
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NEWS AND INFORMATION 

 
IAOS ELECTIONS 

We have two candidates for the position of 
Secretary/Treasurer of the IAOS for inauguration 
during our annual meeting at the SAAs in 2006, 
please review the election materials enclosed with 
this Bulletin and complete and send the ballot on the 
last page. You can also vote electronically by 
sending an email with your vote to Janine Loyd at 
iaos@origer.com  

 
 

PAYPAL ON THE IAOS WEBSITE 
2006 IAOS ANNUAL MEETING 

 
The IAOS Annual Meeting will be held during the 
Society for American Archaeology meetings in San 
Juan, Puerto Rico. The IAOS meeting is tentatively 
scheduled for Friday, April 28, 2006. Time and 
location to be announced.  

 
The IAOS website will now offer PayPal to those 
joining the organization or for renewing your IAOS 
membership with a credit card. It is a great way to 
facilitate the payment of non-U.S. membership dues 
with minimal cost to the IAOS.  Thanks to Phil 
LeTourneau and Craig Skinner for making these 
arrangements! 
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NOTES FROM THE PRESIDENT 
 

Greetings from your new president.  I am 
looking forward to my involvement with IAOS 
as we grow as an organization over the next two 
years.  Thanks to outgoing President Carolyn 
Dillian for all of her work leading IAOS.  
Luckily for us, although she leaves her post as 
president, she continues on as Bulletin editor. 

As I said in my candidate statement, IAOS 
is fortunate to have three key strengths.  Our 
dedicated membership is the backbone of IAOS.  
Our first goal should be to get the many inactive 
members back and then expand from there.  Our 
excellent Bulletin keeps us up to date on a broad 
range of current obsidian research.  This is the 
third edition edited by Carolyn Dillian; she has a 
number of ideas for continued improvements.  
The IAOS website run by Craig Skinner serves 
as a central resource for obsidian researchers.  I 
think we can easily build on these to become a 
stronger, more relevant organization. 

The April annual meeting in Salt Lake 
City was well attended.  Most of our discussion 
concerned ways to increase membership: entice 
more students to join, make paying dues more 
convenient, encourage lapsed members to begin 
paying again, and add features to the Bulletin. 

IAOS currently has a student rate of $10 
(half the regular membership) and offers free 
membership to students with submission of a 
paper to the Bulletin.  To introduce more 
students to IAOS, Steve Shackley has sent the 
IAOS Bulletin to anthropology departments.  
Steve, as Director of the Archaeological XRF 
Laboratory at the University of California, 
Berkeley, has also very generously offered an 
annual student research award.  Each year, 
Shackley will award free XRF analysis of up to 
100 samples for one project.  The deadline for 
proposals is December 31. 

To make paying membership dues easier, 
especially for foreign members, we are setting 
up a PayPal system.  At a very small cost to 
IAOS, citizens of many foreign countries will be 
able to use this feature to pay in their own 
currency.  Unfortunately, PayPal does not 
currently work in a number of countries, 
including Russia, and the nations of Eastern 
Europe, Africa, and the Middle East.  PayPal 

plans to expand its services to other countries, but 
has no timetable for this yet. 

One idea discussed at the annual meeting was 
to add a section on current research notes where 
members can publish brief and informal information 
about ongoing research.  This section will be a great 
place to see the breadth of ongoing obsidian 
research. I encourage everyone to submit something. 

Finally, thanks to Janine Loyd for her 
dedicated service as Secretary/Treasurer since 2002.  
She will be retiring this year and we have two 
candidates for her replacement: S. Colby Phillips 
and Teddi Setzer. 
 
Sincerely, 
Philippe LeTourneau 
 

 
 
 
 
 
 
 
 
 
 

 

AWARDS 
 
The IAOS has instituted a new award for 
obsidian-related papers presented during 
conferences or meetings. The award consists of 
a two-year membership in the IAOS and 
publication of the paper in the IAOS Bulletin. 
If you have a paper you wish to nominate, 
please send the following information to 
Carolyn Dillian at cdillian@hotmail.com  
 

• Name and affiliation of nominee 
• Title of paper 
• Conference where presented 
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ELECTIONS 
 
We have two nominees for the position of Secretary/Treasurer of the International Association for 
Obsidian Studies. Please read the candidates’ statements below and cast your vote using the ballot 
enclosed at the end of this Bulletin or by email to iaos@origer.com  
 
S. Colby Phillips 
University of Washington 
colbyp@u.washington.edu 
 

I am currently a first-year archaeology 
graduate student in the Department of 
Anthropology at the University of Washington, 
interested in late-Pleistocene hunter-gatherers, 
technological organization strategies, and lithic 
analysis.  While I currently do not have any 
experience with obsidian sourcing or analysis 
research, I am working on several proposals and 
hope to begin working on obsidian-related 
projects within the next year. 

Prior to returning to graduate school, I was 
a technology marketing professional for ten 
years, and managed a non-profit technology-
industry standards consortium.  A key part of my 
role was to oversee the membership, budget, and 
communications activities of the organization.  I 
believe this experience is directly relevant to the 
Secretary-Treasurer position, and I look forward 
to contributing to the ongoing growth and 
activity of the IAOS. 

 

 
Teddi Setzer 
University of South Florida 
tsetzer@mail.usf.edu 
 

I'm a Ph.D. student at the University of South 
Florida, and I have been working with obsidian 
sourcing and use-wear in the central Mediterranean 
for five years with Rob Tykot.  My MA thesis, Use-
Wear Experiments with Sardinian Obsidian: 
Determining its Function in the Neolithic, was 
completed last year. 
        I have had three years of experience as an 
officer (including vice-president and secretary) in 
multiple organizations at USF, as well as a 
substantial amount of fund raising experience.  I am 
very enthused to have the opportunity to work with 
the IAOS and others who share an interest in 
obsidian studies. 
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Bull Creek (Formerly AZ Unknown B), Yavapai County, Western Arizona, USA 
 

M. Steven Shackley, Archaeological XRF Laboratory, Department of Anthropology, 232 Kroeber Hall, 
University of California, Berkeley, CA 94720-3710, USA 

 
During the 1990s when a number of 

archaeological projects from central and 
northwest Arizona submitted samples for 
analysis, another, as yet, unlocated source was 
revealed, in generally small quantities.  This 
source then called AZ Unknown B had only been 
recovered in sites from about New River in a 
swath through Mayer to the Prescott area.  In 
three sites (AZ N: 8:27, 12:14, and 12:22 ASM) 
discovered and tested along Arizona State Route 
69 near Mayer, Arizona, four obsidian artifacts 
yielded a elemental composition that had not 
been reported before (Shackley 1996).  The 
composition, did not match any known source in 
the greater Southwest.  It had not been recovered 
from any other contexts analyzed by this lab, 
including extensive analyses of sites in the Tonto 
Basin and along the Mogollon Rim.   

Recently, an older resident of Prescott 
loaned the lab eight artifacts collected from a site 
along Walnut Creek, Yavapai County, three of 
which exhibited the elemental chemistry 
matching AZ Unknown B.  The artifacts included 
two bipolar cores with substantial cortex 
suggesting that the source was relatively nearby. 

It was tempting to assume that this is the 
source mentioned by Northeastern Yavapai 
informants to Gifford (1936:279, 285), but this 
source was supposed to be in two places that have 
been investigated and no obsidian or rhyolite is 
present.  One of the sources was supposed to be 
in an “obsidian cave” near “Walnut Grove” in the 
Bradshaw Mountains.  My investigation of the 
area indicated that only metamorphic rocks are in 
that part of the Bradshaw Mountains.  The other 
“source” is a “black stone” near Strawberry, 
which is probably the black dacite that is 
frequently used in the region for tool production, 
but is not obsidian. 

Over the years, all volcanic fields in the 
area have been investigated.  On 11 and 12 July 
1999 the sediments east between I-17 and the 
Agua Fria River along Bloody Basin Road 
southeast of Codes Junction, and the Agua Fria 
upstream from this area north of Mayer were 
surveyed for obsidian in the alluvium.  None was 

found.   While no rhyolite is mapped in this area 
on the Yavapai County geological sheet (Arizona 
Bureau of Mines 1958), this is not unusual at that 
scale.   Both andesite and basalt are mapped in the 
area indicating the possibility of bimodal 
volcanism, which is common in the Basin and 
Range complex and frequently includes Tertiary 
silicic volcanism as an early phase in the eruptive 
history (Shackley 2005).    

Discovered only in 2003 by John Rose (U.S. 
Bureau of Land Management, Kingman) and a 
crew from Pima Community College, this source 
called Bull Creek is located just south of the Burro 
Complex as detailed by Moyer (1982, 1986; see 
also Shackley 1988, 1995, 2005), and has the same 
elemental composition of AZ Unknown B, and so 
can be considered “discovered” (Figure 1).  The 
exact location is not given here since it is an 
archaeological site on federal property.   

Gifford and his Yavapai consultant could 
very likely have confused “Walnut Grove” and 
“Walnut Creek”, but the mention of a “cave” 
where obsidian was procured is interesting given 
the presence of a rockshelter with groundstone and 
ceramics at Bull Creek that has marekanites in the 
perlitic lava walls.  We’ll probably never know if 
this is the source that Gifford’s Yavapai informant 
was talking about. 

The site was mapped and sampled by me 
and archaeologists from Pima Community College 
in October 2003.  Interestingly, while the 
secondary distribution down Bull Creek and north 
to Burro Creek is not as extensive as Burro Creek, 
it appears to be more commonly used in 
prehistory, although there has been so little 
archaeological work in this part of western 
Arizona that this could be sampling error.  Two 
small marekanites of Bull Creek were found in a 
site recorded by SWCA in 2003 in the Juniper 
Mountains north of Prescott only about 32 linear 
km east of Bull Creek. 

 Bull Creek’s geology seems quite similar 
to the rhyolite of the Burro Complex and may very 
well be contemporaneous (Tertiary), or actually 
part of the complex, although the elemental 
composition is quite different from the Burro 
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Figure 1.  Sources of archaeological obsidian in Arizona.  Bull Creek is located in 
western Arizona just south of the Burro Creek source. 
Creek obsidian (Shackley 1995, 2005; Figures 2 
and 3 here).  The source outcrops at a number of 
rhyolite domes at the head of Bull Creek in 
western Yavapai County, north of Bagdad and 
just below Bozarth Mesa.  The elemental analysis 
was performed on samples derived from two 

separate domes (Table 1).  It’s location near high 
prehistoric site density on the piñon-juniper 
grasslands of Bozarth Mesa may be responsible for 
it’s more common use in prehistory as opposed to 
Burro Creek in a slightly more arid region.  Based 
on the presence of AZ Unknown B, this source is 

IAOS Bulletin NO. 33, Summer 2005 
Pg. 5 



present at least as far east as Mayer over 95 km 
southeast in central Arizona and is common in 
sites in the Prescott area. 

Marekanites up to 10 cm in diameter are 
present in both perlitic and ashy lava on a number 
of domes at the head of Bull Creek in a geologic 
environment quite similar to Sand Tanks to the 
south in west Maricopa County (Shackley and 
Tucker 2001).  Most marekanites are less than 2 
cm, and bipolar cores and flakes are common on 
the surface of the perlitic lava up to a density of 
10/100m2.  Chalcedony flakes derived from 
precipitation through the rhyolite also occurs. 
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 While the marekanites have been eroding 
down Bull Creek and ultimately into Burro Creek, 
the analysis of nodules collected from Burro Creek 
over the years has not detected this source, 
suggesting that few actually reach this far west.  
Although the Burro Creek has been known to 
rockhounds and collectors for many years, it is 
practically absent in archaeological contexts in 
Arizona, while Bull Creek is commonly found in 
the region, despite the similar quality for tool 
production.  The discovery of this source solves a 
long term “unknown source” in the North 
American Southwest. 

 
Figure 2.  Biplot of Bull Creek and Burro 
Creek elemental concentrations for Ti and 
Rb. 
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Figure 3.  Biplot of Bull Creek and Burro 
Creek elemental concentrations for Sr and 
Y. 
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N Minimum Maximum Mean Std. Deviation 
                     
Ti 23   698   856   698   39   
Mn 23   397   573   482   41   
Fe 23   6306   7571   7003   354   
Rb 23   186   212   199   8   
Sr 23   17   31   23   3   
Y 23   25   43   32   4   
Zr 23   67   88   77   4   
Nb 23   17   37   29   4   

 

Table 1.  Selected elemental concentrations for Bull Creek, Arizona source standards. 
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RESEARCH NEWS AND NOTES 
 

This new section of the IAOS Bulletin is devoted to research news and notes from our 
membership. Please consider submitting an abstract or brief description of your current research, 
and include your contact information if you would like to receive comments, questions, or 
suggestions from our readers. Contributions for the research news and notes can be emailed to 
the Bulletin editor at cdillian@hotmail.com .  
 
Alan Gold 
San Joaquin Environmental Management 
Branch, California Department of 
Transportation 
alan_gold@dot.ca.gov 
 
I am working with Sandy Rogers, Curator of 
Prehistoric Archaeology at the Maturango 
Museum, Ridgecrest, California on the study of 
several early Holocene age obsidian artifacts 
from the collections of Emma Lou Davis from 
her work at China Lake, California.  They 
consist of Clovis-like, Concave Base (Black 
Rock or Great Basin Concave Base) points and 
crescents.  These artifacts are manufactured of 
Coso obsidian and have hydration measurements 
from 10 to 18 microns. 
 
 
Philippe D. LeTourneau 
University of New Mexico 
plet@unm.edu 
 
As part of long-term research on Folsom 
toolstone procurement in New Mexico, I have 
thus far had 40 obsidian Folsom artifacts from 
20 sites analyzed by XRF.  Almost all of the 
artifacts (n=37) are from 17 sites in central New 
Mexico south of the Jemez Mountains, west of 
the Rio Grande, and north of Socorro.  Of the 
remaining three artifacts, one is from near Taos, 
another from near Clovis, and the final one is 
from the Estancia Basin. 
 
Four obsidian sources are represented: Cerro 
Toledo Rhyolite (CTR), El Rechuelos Rhyolite 
(ERR), and Valle Grande Member (VGM) of the 
Valles Rhyolite in the Jemez Mountains; and 
Grants Ridge/Horace Mesa (GR/HM) near 
Mount Taylor.  Santa Fe Group alluvial gravels 

containing obsidian from all but the VGM 
source are local (within an average of 10 km) to 
all of the central New Mexico sites.  Non-
artifactual VGM obsidian has not been 
documented in these gravels or anywhere else 
outside of the Valles Caldera.  The other three 
sites are not near any of the four sources. 
 
Given the locations of the sites relative to the 
locations of the obsidian sources, the proportions 
of the different obsidians among the artifacts are 
very interesting.  Rather than a preponderance of 
locally available obsidian, 80 percent (n=32) of 
the artifacts are VGM, 10 percent (n=4) are 
CTR, 2.5 percent (n=1) are ERR, and 7.5 
percent (n=3) are GR/HM. 
 
The 40 artifacts analyzed by XRF account for 22 
percent of the 179 documented obsidian Folsom 
artifacts from 36 sites in New Mexico.  Results 
of visual analysis of the other 139 artifacts (from 
sites in the same general regions) compare well 
with the XRF results: 0.7 percent (n=1) are 
CTR, 0 percent are ERR (n=0), 2.2% (n=3) are 
GR/HM, and 97 percent (n=135) are VGM.  
Each of the four obsidian sources has visually 
unique varieties, although VGM and CTR both 
have translucent gray varieties that, as seen in 
visual – XRF comparisons, are impossible to 
distinguish visually.  Fortunately the majority of 
the artifacts are not translucent, so the numbers 
of misidentified CTR and VGM artifacts are 
likely relatively small. 
 
XRF and visual analyses of obsidian Folsom 
artifacts from central New Mexico document a 
strong preference during the Folsom period for 
non-local VGM obsidian from the Valles 
Caldera rather than obsidian from local gravel 
sources. 

 
 

IAOS Bulletin NO. 33, Summer 2005 
Pg. 8 

mailto:cdillian@hotmail.com


INDO-PACIFIC PREHISTORY ASSOCIATION 
 

18TH CONGRESS, UNIVERSITY OF THE PHILIPPINES, MANILA  
20-26 MARCH 2006 

 
The 18th Congress of IPPA will be held from March 20-26, 2006, on the campus of the 
University of the Philippines, Diliman, Quezon City in MetroManila. The meeting will be hosted 
by the Archaeological Studies Program at the University of the Philippines, and by the 
Archaeology Division, National Museum of the Philippines. 
 
A session on all aspects of obsidian studies in East Asia, Southeast Asia and the Pacific region 
has been accepted, but there is room for additional papers.  Please contact Robin Torrence 
(robint@austmus.gov.au) with an abstract if you are interested in participating. 
 

Technology, Exchange, and Ideology: New Approaches to the Study of Volcanic Glass 
The purpose of the session is to review new developments in the study of volcanic glass (obsidian and 

basaltic glass) across the whole region comprising East Asia, SE Asia and the Pacific region. 
 
Proposed papers:  
Robin Torrence (Australian Museum): Why was volcanic glass so special? 
Nina Kononenko (Australian National University): Spatial patterning in obsidian use on Garua Island, 

Papua New Guinea  
Pip Rath (University of Sydney): New ways to use old methods: obsidian characterization in Papua New 

Guinea 
Glenn Summerhayes (Otago University): Modeling interaction and mobility using obsidian – a view from 

Melanesia. 
Marshall Weisler (University of Queensland): Basaltic glass: an important component for prehistoric 

interaction studies in Hawai’i. 
Hubert Forestier (IRD, Jakarta): Stone tool production on Sumatra, Nias and Mentawai Islands 
Trudy Doelman (University of Sydney): Studying trade at the source:  basaltic glass workshops in 

Primoye, Far East Russia 
Nikolai Klujev and Igor Sleptsov (Russian Academy of Sciences, Vladivostok): New sites near the 

obsidian sources in Primorye, Far East Russia 
Irina Pantyukhina (Russian Academy of Sciences, Vladivostok): Paleolithic obsidian microblade 

technology in Primorye, Far East Russia 
Mi-Young Hongmi (Seoul): Obsidian tool production at the Paleolithic site of Hopyeong-dong, Korea 
Jong Chan Kim (Seoul National University): A provenance study of obsidian artifacts from Paleolithic 

sites in Korea using PIXE.  
Keita Watanabe (Rikkyo University) et al. SIMS(+) profiling of Japanese obsidians 
Masao Suzuki (Rikkyo University) et al. Comparison of EDXRF, INAA, and LA/ICP-MS for sourcing 

archaeological obsidians 
Toru Tateishi et al.  (Tokyo University of Fine Arts and Music) Reconstruction of obsidian exchange 

systems in Jomon Japan: A combination of GIS and resource analysis 
Tetsuo Warashina (Kyoto University): Sourcing of archaeological obsidian implements by X-ray 

Fluorescence Analysis 
Hiroyuki Sato (Tokyo University) and Masami Izuho: Archaeological obsidian study in Hokkaido, Japan 
Hiroyuki Suzuki (Hokkaido Archaeological and Cultural Remains Investigation Center): Obsidian 

manufacture and behavioral implication: a case of the Upper Paleolithic Shirataki site group in 
Hokkaido, North Japan 
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Obsidian Abstracts from the 2005 Annual Meeting of the Society for American 
Archaeology, Salt Lake City, USA  

 
Prepared by Yaroslav Kuzmin, Pacific Institute of Geography 

 

Synchronic and diachronic changes in obsidian 
procurement in Formative Oaxaca, Mexico 
J. Blomster (George Washington University), M. 
Glascock (University of Missouri-Columbia) 
 
During the Formative period, villagers in 
Oaxaca – a region without a local source of 
obsidian – participated in various exchange 
networks to obtain this critical resource. Focused 
primarily on obsidian samples from the site of 
Etlatongo, in the Mixteca Alta of Oaxaca, this 
paper examines the nature of the sources utilized 
by the first occupants of this large village. 
Instrumental Neutron Activation Analysis 
reveals sources utilized by all villagers as well 
as obsidian exploited by individual households. 
Changes in these sources are traced during the 
Late Formative. These data are compared with 
those from other contemporaneous Oaxaca 
villages. 
 
Going through changes: identifying transitions 
in obsidian blade trade during the Formative 
Period in Western Mesoamerica 
J. De Leon and K. G. Hirth (Pennsylvania State 
University) 
 
During the Formative Period in Western 
Mesoamerica, finished prismatic blades were 
extensively traded before blade cores were 
traded. This paper examines the shift from 
trading blades to trading cores using data from 
Central Mexico. For comparative purposes, data 
from the Valley of Oaxaca, where all obsidian 
was imported, is used. We offer a hypothesis 
regarding how to identify this significant shift in 
obsidian exchange and discuss some of the 
important socioeconomic and sociopolitical 
implications that underlie this change. 
 

Crossing the Delaware: Documenting Super-
Long Distance Obsidian Exchange in New 
Jersey 
Carolyn D. Dillian (Rutgers University and 
CRCG), Charles A. Bello (Museum of the 
Aleutians and CRCG), and M. Steven Shackley 
(University of California, Berkeley) 
 
Super-long distance exchange has been 
documented through the occurrence of materials 
such as shell, copper, or obsidian from 
archaeological contexts. However, X-ray 
fluorescence analyses of five obsidian samples 
from archaeological sites in New Jersey have 
revealed connections with the western United 
States that are truly unprecedented. A discussion 
of archaeological provenience and geologic 
provenance is provided to situate these objects 
within a scientifically rigorous context. Finally, 
in this paper, we explore the role of the exotic as 
a symbol of places both known and unknown.  
 
The complimentary aspects of basalts and 
obsidian in examining Great Basin Paleoarchaic 
mobility 
D. G. Duke and D. C. Young (Far Western 
University) 
 
Early Great Basin people were hooked on black 
volcanic rocks. But the rocks they chose so 
interchangeably basalt and obsidian-possess 
distinct qualitative differences. Obsidian is 
amendable to the highly-curated mobile toolkits 
usually envisioned by archaeologists, while 
basalt technology is generally crudish and 
expedient. Obsidian is emphasized in 
Paleoarchaic mobility studies, but basalt has 
unrealized potential to inform us about the local, 
logistical priorities of people that pertain to the 
duration of their stays in individual basins. 
Basalt is uniquely suited to represent immediate 
technological needs, and together with obsidian, 
provides a balanced means of examining early 
residential priorities. 
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INAA examination of flake size bias in XRF 
studies 
J. Ferguson (University of Colorado, Boulder), 
J. Eerkenes (University of California-Davis), M. 
Glascock (University of Missouri-Columbia), C. 
Skinner (Northwestern Research Obsidian 
Studies Laboratory) 
 
Most obsidian sourcing studies using only XRF 
systematically ignore smaller artifacts that often 
reveal different source profiles than the artifacts 
meeting the minimum size requirements for 
accurate XRF. We show that biface assemblages 
often reveal different source distributions than 
large debitage from the same context, and the 
sources of small debitage most closely resemble 
the distribution for the bifaces. Using data from 
three regions in eastern California and central 
Oregon we have demonstrated the need to 
supplement XRF studies with INAA studies of 
the smallest recovered obsidian artifacts in order 
to gain an accurate understanding of obsidian 
procurement patterns. 
 
An obsidian source in the prehistory of the Amur 
River basin (Russian Far East)  
A. Frashuer (University of South Florida), M. D. 
Glascock (University of Missouri-Columbia), V. 
Popov (Far Eastern Geological Institute), N. N. 
Zaitsev (Archaeological Operation Center, 
Blagoveshchensk) 
 
Obsidian tools are known from some sites in the 
Amur River basin, but the source of basaltic-
type archaeological obsidian remained unknown 
until recently. Sites with evidence of obsidian 
use from the same source are located in the 
middle and lower streams of the Amur River, 
with distances between them up to ca. 1400 km. 
In summer 2004, in the course of fieldwork 
under CRDF grant RG1-2538-VL-03, high 
quality basaltic volcanic glass, possibly 
representing an archaeological obsidian source 
in the Amur River basin, was found on the 
Obluchie Plateau, Lesser Khingan Mountains. 
Results of INAA will be discussed at 
Symposium. 
 
 

Obsidian exploitation and exchange in Western 
Mexico 
M. D. Glascock (University of Missouri-
Columbia), P. C. Weigand (E. Colegio de 
Michoacan) 
 
Obsidian was an indispensable material for the 
prehistoric peoples of Mesoamerica in the 
manufacture of objects used for war, hunting, 
ornaments, figurines to represent their gods, and 
knives for human sacrifices. The state of Jalisco, 
located in Western Mexico, has one of the 
highest densities for obsidian sources in the 
world. Instrumental neutron activation analysis 
and x-ray fluorescence spectroscopy have been 
employed to establish compositional profiles for 
the obsidian sources in Jalisco, Nayarit, and 
Zacatecas. Using these compositional profiles, 
the patterns of obsidian exploitation and 
exchange in Western Mesoamerica will be 
discussed. 
 
Flutes and glyphs, a Paleo/Archaic Clovis site 
and obsidian source in Kane Spring Wash, 
southern Nevada 
E. Jensen (Lost City Museum), F. Lytle 
 
Identification of a fluted Clovis point from the 
Kane Spring Wash obsidian source and XRF age 
estimate of site petroglyphs yield important 
information on material procurement in southern 
Nevada. Kane Spring Wash in southern Nevada 
is a transitional area between the Great Basin 
and the Mojave Desert. Three obsidian source 
signatures have been identified in the geology of 
the Kane Spring caldera. This point was found 
within 5 km of one obsidian source and provides 
an opportunity to examine the paleo-
environmental setting and landscape use in a 
material source and tool production area. 
 
Chronological patterns of obsidian exploitation 
in Northeast Asian prehistory 
A. J. T. Jull (University of Arizona), Y. V. 
Kuzmin (Pacific Institute of Geography), G. S. 
Burr (University of Arizona) 
 
In Northeast Asia (Japan, Korea, and the 
Russian Far East), the earliest use of obsidian as 
a raw material is detected in the Upper 
Paleolithic of Japan at ca. 30,000 BP in the 
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Kanto Plain (Kozu-jima source). Exploitation of 
the Paektusan source began in Korea at ca. 
24,000 BP and in the Primorye (Maritime) 
Province of Russia at ca. 10,000 BP. Two 
Hokkaido Island main sources, Shirataki and 
Oketo, were widely used since ca. 20,000 BP. 
From ca. 10,000 BP to ca. 2000 BP, obsidian 
was a common raw material in the Neolithic and 
Paleometal complexes of the region. 
 
The archaeological obsidian studies in 
Hokkaido, Japan 
M. Izuho (Sapporo Buried Cultural Property 
Center) 
 
This paper reviews the archaeological obsidian 
study in Hokkaido, Japan. It will be provided 
from geological, geochemical and 
archaeological points of view: 1) Tertiary-
Quaternary tectonics as Arc-Trench system and 
geological formation process of Obsidian, 2) 
distribution of primary sources of obsidian and 
its geochemical characterization, 3) secondary 
distributed area and archaeological inference of 
lithic raw material procurement point, and 4) the 
reconstructed models of hunter-gatherer 
mobility pattern, lithic raw material trade, and 
long-distance exchange networks of the Upper 
Paleolithic in and around Hokkaido. 
 
Obsidian exchange networks in Northeast Asia: 
recent progress in the study of archaeological 
volcanic glass sources 
Y. V. Kuzmin (Pacific Institute of Geography) 
 
Several sources of archaeological obsidian were 
identified in the Russian Far East, using INAA 
data on geological and archaeological 
specimens. In Primorye (Maritime) Province and 
the adjacent Korean Peninsula, two main 
networks centered on the Basaltic Plateau in 
southern Primorye and the Paektusan 
(Changbaishang) volcano on the Chinese/North 
Korean border, existed since ca. 24,000 BP, with 
exchange distances up to 200-700 km. In 
Hokkaido and Sakhalin Islands, the two main 
sources since ca. 20,000 BP were Oketo and 
Shirataki, with exchange distances up to 1000 
km. Several sources of archaeological obsidian 
remain unknown. Research was supported by 
CRDF grant RG1-2538-VL-03. 

Results of chemical analysis on obsidian 
samples from two Virgin Anasazi sites near Mt. 
Trumbull, Arizona Strip, Northwestern Arizona 
C. Martin (University of Nevada-Las Vegas) 
 
The Virgin Anasazi lived in the Mt. Trumbull 
area from around AD 300 or earlier to AD 1230. 
The results of LA-ICP-MS analysis on obsidian 
flakes collected from sites of different time 
periods will be presented, with a discussion on 
what may be learned about changes in directions 
of mobility or exchange through time. If the 
exact obsidian sources are identified, the 
discussion will include a comparison of the 
movement of obsidian with the movement of 
olivine-tempered pottery, which is known to 
come from the Mt. Trumbull region and has 
been found in southern Utah and southeastern 
Nevada. 
 
Prehistoric obsidian sources and utilization in 
the Kyushu Island, Japan 
H. Obata (The Kumamoto University) 
 
About 30 obsidian sources are known in Kyushu 
Island that were exploited and utilized in 
prehistoric time. The source with the most 
abundant and best quality of obsidian as material 
of stone tools is the Koshidake Mountain in 
Imari City, Northwestern Kyushu. The 
Koshidakean obsidian began to be utilized 
30,000 BP, and spread widely around Kyushu 
Island about 9,000 BP. Later beyond the inland 
region Koshidakean obsidian were transported 
by the ship to the Ryukyu Islands and the 
southern coast area of the Korean Peninsula in 
the later half of Jomon Period. The geochemical 
analysis done recently have proved and 
emphasized this story more clearly and strongly. 
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Sources of volcanic glass at Kamchatka 
Peninsula, Russian Far East: recent 
geochemical study 
V. K. Popov (Far Eastern Geological Institute); 
M. D. Glascock, R. J. Speakman (University of 
Missouri-Columbia); A. V. Grebenikov (Far 
Eastern Geological Institute); A. V. Ptashinsky 
(Kamchatka State Pedagogical University) 
 
Within the framework of CRDF Project RG1-
2538-VL-03, in order to reveal major sources in 
volcanic glass-rich area of the Kamchatka 40 
samples of rhyolite-type obsidian and perlite 
from 3 prehistoric sites and 14 outcrops for the 
first time were analyzed in 2003-4 by INAA. At 
least 7 different geochemical groups were 
identified, 6 from Eastern Kamchatka and at 
least 1 from Central Kamchatka. Some of them 
(Karymsky volcano and Nachiki, Eastern 
Kamchatka range) were used in prehistory as 
sources of obsidian raw material. Another 
possible source is located at the Ichinksy 
volcano area, in the Central Kamchatka range. 
 
Development and application of a relative 
obsidian hydration chronology for the 
southeastern Great Basin 
M. Seddon 
 
Obsidian hydration analysis has tremendous 
potential to provide chronological information to 
otherwise non-diagnostic archaeological sites 
and components. The Kern River 2003 
Expansion Project includes refining a previous 
relative hydration chronology from the region as 
a mitigation effort. This paper presents the 
relative hydration chronology revised using a 
database of sourcing and hydration data from 
more than 350 obsidian projectile points from 
the Wild Horse canyon, Black Rock area, and 
Panaca Summit/Modena sources in the 
southeastern Great Basin. The chronology is 
then applied to several sites in the region to 
demonstrate the utility of the approach. 
 

Obsidian use during the Bronze Age: an 
experimental study of obsidian artifacts from 
Duos Nuraghes, Sardinia (Italy) 
T. Setzer and R. Tykot (University of South 
Florida); G. Webster 
 
Experimental archaeology is a key way to learn 
about the life and culture of prehistoric people. 
This study uses experimental archaeology to 
investigate the function of obsidian at the site of 
Duos Nuraghes, Sardinia, which was occupied 
during the Bronze Age Nuragic culture. In 
addition to ceramic jars, vessels, and metal tools, 
hundreds of pieces of obsidian were recovered 
from this site. This research provides not only 
information about topics such as subsistence, 
trade, technology, and craft specialization, but it 
also demonstrates the purpose of this lithic 
material during the transition to metal tools. 
 
Chronometry and geochemistry at McEuen 
Cave: the radiocarbon and obsidian 
geochemical data 
M. S. Shackley (University of California-
Berkeley) 
 
Forty-eight AMS radiocarbon dates were 
derived from McEuen Cave during the two field 
seasons including the largest single suite of 
AMS dates on cultigens from the Southwest. 
This presentation of the sampling strategy and 
provenience of the suite of AMS radiocarbon 
dates from all contexts at McEuen Cave will 
also include the results of the large source 
provenance study (>300) of obsidian artifacts 
recovered from the rockshelter. The data 
presentation will be followed by an interpretive 
discussion of the obsidian source provenance 
study in relation to Archaic and Early 
Agricultural periods in the Southwest. 
 
An examination of the potential of portable-XRF 
in archaeology 
R. Speakman, M. Glascock, C. Descantes, R. 
Popelka, D. Robertson (University of Missouri-
Columbia) 
 
X-ray fluorescence spectrometry (XRF) is one 
of the most widely used and versatile of all 
instrumental analytical techniques. 
Archaeologists routinely use XRF to 
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characterize pottery, obsidian, metal, and other 
inorganic materials. Technological advances in 
XRF instrumentation during the last several 
years, such as the development of high-precision 
thermoelectrically-cooled detectors and 
miniature X-ray tubes have facilitated the 
development of portable-XRF instruments that 
provide rapid, low-cost, multi-elemental 
characterization of archaeological materials. A 
major advantage of PXRF is that the instrument 
easily can be transported into the field or to 
museums, permitting multi-element chemical 
characterization of archaeological materials in 
nontraditional laboratory environments. 
 
Trade or transport? The occurrence of obsidian 
from the Malad, Idaho source in the Great 
Plains 
R. Thompson (Caribou-Targhee National Forest) 
 
This research traced the obsidian from the 
Malad, Idaho source throughout the Rocky 
Mountains and on to the Southern Plains. The 
pattern evident from this analysis indicates a 
long-term transport of material from the Great 
Basin into the Southern Plains. Although long 
distance trade is the most plausible explanation 
for the discovery of obsidian from this source 
across the landscape, this research does not rule 
out the possibility of direct transport by the users 
of this material. 
 

Focusing on sub-sources improves the big 
picture of obsidian exchange in Melanesia 
R. Torrence (Australian Museum) 
 
The concentrated efforts on a small group of 
researchers using PIXE-PIGME to characterize a 
substantial sample, of obsidian artifacts from 
sites in Melanesia, has moved the study of 
exchange beyond the identification of “earliest” 
(c. 40,000 bp) and “most distant” (c. 4,700 km) 
contact to a new concern with the specific 
identification of exchange mechanism. A recent 
focus on small, localized, sub-sources has 
greatly improves regional histories of long 
distance and intra-regional interactions. The 
have shown that control over resources played 
an important role in exchange, even in the 
apparent absence of hierarchical societies. 
 
Source analysis of obsidian artifacts from 
Pantelleria (Italy) and Tunisia 
B. A. Vargo (AMEC Earth & Environmental); 
R. Tykot (University of South Florida); M. 
Glascock and R. J. Speakman (University of 
Missouri-Columbia) 
 
Throughout the Neolithic period, obsidian 
served as an important commodity in the central 
Mediterranean as the intensification of trade 
relationship expanded. We report the current 
results of an extensive physical and visual 
analysis and chemical characterization of 
obsidian artifacts from sites on the Italian island 
of Pantelleria, and the Tunisian sites of Zembra 
and Hergla. In particular, the results of 
geochemical analysis of over 100 artifacts are 
used to trace obsidian from multiple sites to 
specific geological subsources, not only 
documenting long-distance routes of exchange 
but suggesting certain kinds of socioeconomic 
interactions between Pantelleria, Sicily, Malta, 
and North Africa. 
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 Highlights from the 2003 International Specialized Workshop:  
Recent Advances in Obsidian Dating and Characterization, Melos, Greece 

Organized by the Laboratory of Archaeometry, University of the Aegean  
and the International Association for Obsidian Studies 

In this and previous Bulletin issues, we are pleased 
to present highlights and abstracts from the 2003 
International Specialized Workshop: Recent 
Advances in Obsidian Dating and 
Characterization held in Melos, Greece. The 
conference was organized by Professor Ioannis 
Liritzis of the Laboratory of Archaeometry at the 
University of the Aegean, with the assistance of 
Dr. Carolyn Dillian of the IAOS. IAOS served as a 
co-sponsor of the event. The conference was 
designed to address the current status and research 
potential of obsidian hydration dating and 
chemical characterization. Since the 1960’s, when 
hydration dating first appeared, the method has 
proven useful to archaeologists, although 
unsatisfactory results have frequently occurred. 
The reason for this uncertainty relies on several 
factors: a) a limited understanding of the water 
diffusion in obsidian, b) the unknown temperature 
and humidity history of the hydration 
environment, and c) interpretation of site 
depositional context and sampling. During the last 
five years, the dating of obsidian has focused on 
modeling the concentration-dependent diffusion 
process. The development of this approach as well 

as experimental evidence on water diffusion in 
obsidian and glass in general, may establish 
appropriate mathematical expressions, which will 
make the method essentially intrinsic and 
independent of environment factors, since they are 
embedded within the diffusion equations. These 
and other new developments were explored. As 
dating is closely related to the distribution and 
transportation of obsidian, particular presentations 
addressed questions regarding characterization 
(and thus provenance) focusing on the Aegean, 
Mediterranean, Pacific, United States, and other 
parts of the world. Therefore, up to date reviews 
and current results of recent archaeological 
excavations, chemical analyses with physical 
methods, and usewear analyses were presented. 
Papers will be published as special issues in the 
Journal of Mediterranean Archaeology and 
Archaeometry 
(www.rhodes.aegean.gr/maa.journal).  
 
-Editor’s note: Conference description 
paraphrased from conference notes previously 
published by Prof. Ioannis Liritzis as part of 
workshop abstracts.  

 
 

ABSTRACTS 
 

Stevenson, C. (Virginia DOT), I. Liritzis 
(University of the Aegean), M. Diakostamatiou 
(University of the Aegean), S. W. Novak (Evans 
East, Inc.), and I. Abdelrehim (Evans Northeast) 
The Dating of Hydrated Obsidian Surfaces by 
SIMS-SS: An Evaluation with data from Aegean 
and Easter Islands, Mexico, and USA. 
 
The diffusion of environmental water into 
obsidians depends on random molecular motion 
but with the tendency for water to move in the 
direction of decreasing water concentration. The 
rate of this movement also depends on 
temperature, relative humidity, and the location 
and arrangement of ions within the obsidian 
structure. When characterized by secondary ion 
mass spectrometry (SIMS), the result is a sigmoid 
shape water (hydrogen ions) concentration profile 

that incorporates all variations of the external 
parameters into the final profile shape. Using this 
end product of diffusion, we have developed an 
empirical model, based on certain boundary 
conditions and physicochemical mechanisms that 
express the H+ concentration versus depth profile 
as a diffusion/time equation. This allows 
chronometric ages to be calculated. We have 
termed this approach SIMS-SS since the primary 
input variable is the degree of saturation achieved 
in the surface layer (SS).  
 To demonstrate the accuracy of this method, 
we have selected five case examples from around 
the world that incorporate a wide variety of 
different obsidians, environmental regimes and 
ages. These examples have been developed by the 
authors. The archaeological context of each 
example is discussed with particular attention 

IAOS Bulletin NO. 33, Summer 2005 
Pg. 15 

http://www.rhodes.aegean.gr/maa.journal


placed on establishing the integrity of the context 
and the relationship between the radiocarbon event 
and the deposition of the obsidian artifact.  
 There are three advantages to our new 
procedure: 1) the final shape of the hydrogen 
profile incorporates two of the principal external, 
and highly variable, environmental parameters, 
those of temperature and humidity; 2) the use of 
SIMS instrumentation to measure surface 
hydration layers results in high precision thickness 
values with an error of 0.02-0.05 µ depending on 
the degree of surface roughness; and 3) absolute 
age estimates may be calculated.  
 
Behrens, H. (University of Hannover), M. Leschik 
(TU Clausthal), G. Heide (GFZ Potsdam), G. H. 
Frischat (TU Clausthal), and M. Wiedenbeck 
(GFZ Potsdam) 
Experimental Studies on Water Diffusion, Oxygen 
Isotope Exchange and Corrosion of Rhyolitic 
Glasses and Melts 
 
Previous studies on water diffusion in rhyolitic 
glasses and melts were performed nearby the glass 
transition or at higher temperatures in the stable 
melt. Bulk water diffusivity (Dwater) depends 
strongly on water content of the melt. For instance, 
when increasing the water content from 1 to 5 
wt%, Dwater increases by one order of magnitude 
at 600ºC. The effect of anhydrous composition on 
water diffusivity is less pronounced. At 1 wt% of 
dissolved H2O and at temperatures above 400ºC, 
Dwater is identical in peraluminous and 
metaluminous melts but it is faster by a factor of 3 
in peralkaline melts (NBO/T = 0.04). Oxygen 
exchange between melt and fluid is much slower 
than water diffusion. At 600ºC and 4 wt% H2O, 
the diffusion of 18O (D18O) is one order of 
magnitude slower than the bulk water diffusion.  
 However, it is still an open question whether 
these high temperature data can be applied to 
model hydration of obsidians at ambient 
conditions. To elucidate this question, we have 
performed hydration experiments covering a wide 
range of temperatures from 100 to 1000ºC. In the 
experiments natural or synthetic rhyolitic glass 
wafers were contacted to a D218O-fluid. Thus, 
bulk water diffusion (using profiles of D and H) 
and oxygen diffusion (using profiles of 18O) can 
be measured in a single experiment. Runs were 
performed at elevated pressures (300 and 1000 

MPa) in the T-range 200 - 1000ºC using a rapid-
quench cold seal pressure vessel. Glass plates 
(5x5x1 mm) were sealed with the fluid in gold 
capsules. Additional experiments were carried out 
in fused silica capsules at 0.1-2 MPa in the T-
range 100-200ºC. In these runs one sample was 
hung in the vapor and another one was surrounded 
completely by the aqueous liquid. After the 
experiments, concentration profiles were recorded 
perpendicular to the surface using SIMS, SNMS 
(Secondary Neutral particle Mass Spectrometry), 
electron microprobe and/or IR spectroscopy.  
 Our results show that high temperature data 
for bulk water diffusion and the 18O-diffusion in 
the melt can not be simply extrapolated to glasses. 
Nearby the glass transition, both D18O and 
Dwater decrease strongly with decreasing 
temperature. Diffusion in the glass appears to be 
dependent on the history of glass. Significant 
differences were observed between natural 
obsidians and obsidians re-melted at high 
temperature and pressure (1200ºC, 500 MPa). 
With decreasing temperature, both bulk water 
diffusion and 18O-diffusion became relatively 
faster in the natural obsidian compared to the re-
melted obsidian. For instance at 200ºC, D18O and 
Dwater are two orders of magnitude slower in the 
re-melted obsidian. The activation energies are 
similar for bulk water diffusion and 18O-diffusion 
in the melt and in the natural obsidian at low 
temperature (50-65 kJ/mol) but significantly 
higher in the re-melted obsidian (120 kJ/mol). 
When extrapolating the high temperature data, 
Dwater and D18O may be overestimated by four 
orders of magnitude at 200ºC. It is noteworthy, 
that in the whole T-range of 100-1000ºC the ratio 
Dwater/D18O is approximately constant at about 
15.  
 After experiments at low temperature (100-
400ºC) glasses were depleted in NA and K nearby 
the surface but enriched in CA, indicating 
corrosion of the glass. The thickness of the 
corrosion layer depends on experimental condition 
and starting materials. Corrosion was observed not 
only when glasses are in direct contact to the 
liquid but also when glasses hung in the vapor. 
Our results indicate that the hydration layers in 
obsidians are not only determined by water 
diffusion into the glass but also by corrosion 
processes.  
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Pantano, C. G., N. P Mellott, and J. P. Hamilton 
(Pennsylvania State University) 
Leaching, Dissolution and Surface Layer 
Formation in Na, Ca-Aluminosilicate Glasses 
 
The in-diffusion of water, hydrolysis and leaching 
of the silicate network, and dissolution (recession) 
of the surface are competitive (sometimes 
coupled) reactions during the weathering of glass. 
The glass composition and many external 
variables (temperature, time, humidity, pH, etc.) 
determine their net effect on long0term 
weathering. We have focused on glass structure 
effects, the degree of network 
crosslinking/polymerization in particular, as a way 
to understand and perhaps simplify the 
dependence on glass composition. In this 
presentation, the behavior of a systematic series of 
NA, CA-aluminosilicate glasses in aqueous 
solutions will be described. The degree of network 
polymerization is the primary variable; it is 
controlled here by the alumina content, and is 
quantified in terms of the relative number of non-
bridging oxygens. Methods including solution 
analysis, SIMS depth profiling, FTIR, NMR, and 
AFM have been employed to characterize and 
understand dissolution and surface layer formation 
at ambient temperatures.  
 
Gottesman, M.  
Obsidian Hydration Dating – How Good is it? 
 
Over the past five years, the Stevenson/Ambrose 
“intrinsic water” dating method has been in use. 
There is now a library of over 1000 valid dates 
from over 80 sites. I believe that these dates 
(derived from nearly 1300 samples) are correct 
within 15%, based on discussions with the various 
archaeologists involved and a comparison with 
c14 dates.  
 The number of sites studied is dominated by 
Southern California sites, particularly Orange 
County. Most of the obsidian has been sourced to 
the Coso flows with another substantial portion 
from Obsidian Butte and a few from undetermined 
or other sources. The rest of this presentation is 
based on lessons learned from the California data. 
Discussion will focus on the following topics: 

• Diffusion vs. Other Rates 
• Water Content of Coso Flows 
• EHT Commentary 

• Southern California Dates 
• Orange County vs. c14 dates 

 
Glascock, M. D. and R. J. Speakman (Research 
Reactor Center, University of Missouri) 
Obsidian Characterization Basics: Analytical 
Techniques, Elements, and Sources 
 
Archaeologists often rely on provenance data from 
obsidian to reconstruct long-distance 
exchange/trade relationships and the movement of 
prehistoric peoples through time. Obsidian 
provenance research in South America has lagged 
behind most other regions (i.e., Mediterranean, 
Mesoamerica, and North America) for several 
reasons; however, since 1990, efforts to locate and 
chemically characterize obsidian sources 
throughout South America have accelerated such 
that more than 40 sources have now been located 
and characterized. This presentation will describe 
the current status of obsidian research in South 
America, the variety of the analytical techniques 
available for characterizing obsidian sources and 
artifacts, and the methods currently being 
employed to accurately determine the provenance 
of artifacts most efficiently and at minimal cost.  
 
Dillian, C. (Rutgers University) 
Sourcing Belief: Using Obsidian Sourcing to 
Understand Prehistoric Ideology in Northeastern 
California 
 
Large obsidian bifaces from Northern California 
have long been known as non-utilitarian 
ceremonial and wealth objects.  Despite their 
stylized form, bifaces were manufactured from 
several different obsidian sources.  Glass 
Mountain in Siskiyou County, California was one 
source for black obsidian bifaces.  The lithic 
assemblage at Glass Mountain and x-ray 
fluorescence data from the surrounding region 
indicate that Glass Mountain obsidian was used 
almost entirely for biface production, and was 
neglected as a source for utilitarian objects.  Just 
as obsidian objects fulfilled utilitarian or non-
utilitarian functions, obsidian sources retained 
special roles within the context of prehistoric 
culture and belief systems. 
 

IAOS Bulletin NO. 33, Summer 2005 
Pg. 17 



 Bassiakos, Y. (NCSR Demokritos), V. Kilikoglou 
(NCSR Demokritos), and A. Sampson (University 
of the Aegean) 
Yali Island: Geological and Analytical Evidence 
for a New Source of Workable Obsidian 
 
The volcanic islet of Yali, along with the islands 
of Kos, Nisyros and a number of other smaller 
Dodecanese islands mark the southeastern fringe 
of the so-called Hellenic arc, whose explosive 
volcanism propagates across the Aegean (from S 
to SE) during the Upper Pleistocene and Holocene. 
Obsidian is outcropping on those three mentioned 
islands, however only obsidian from Yali, bearing 
characteristic gas vesicles and microcrystalline 
aggregates, has been reported as provider of raw 
material used in prehistoric times for construction 
of stoutly objects (e.g. vases, thick blades, etc.), 
which do not require fine processing.  
 In April 2002, we announced the discovery of 
a new occurrence of obsidian on Yali. Our first 
geochemical data indicated that we are dealing 
with a new Aegean source of workable obsidian, 
used for fine implement construction. Results of 
further geological and analytical studies presented 
here strengthen these indications. 
 Physiographically, Yali is composed of two 
trigonal parts roughly equal amongst them 
(approx. 2.2 km² each), aligned in a NE-SW 
direction and connected by a marrow and low 
neck. Upper Quaternary felsic vulcanites in the 
form of pyroclastics, rhyolites, and perlitic lava 
flows build almost entirely both parts of the islet.  
 The geologically older formation (approx. 150 
ka) is a rhyolitic pumice lapilli, termed as lower 
pumice, occupying the SW part to heights of 160 
meters.   The hereupon-new obsidian occurrence 
appears in the upper layers of that formation, 
where pieces of rounded or ellipsoid cobbles, 2 to 
15 cm in diameter are apparent in quantity, hosted 
in the loose pumice. The cobbles are free of 
inclusions, dark-gray to black in color and 
somewhat more brittle and translucent in 
comparison with the Melian obsidian. A Tyrrenian 
stratum 0.5 to 1.5 m thick, bearing abundant fossil 
mollusk shells (whose ESR-dating studies are in 
progress) overlies the pumice, whilst post-
Tyrrenian pyroclastics comprise the subsequent 
overlying formations, two of them hosting some 
fragments of the already known obsidian with the 
characteristic gas vesicles and microcrystalline 

aggregates. A double fault system E-W and NW-
SE trending, creates a tectonic horst in the SW part 
of the islet, always enabling accessibility to all 
mentioned successively deposited formations, 
including the obsidian bearing pumice layers.  
 Much simpler, and geologically younger (less 
than 55 ka, without Tyrrenian deposits) is the 
construction of the NE part, where the leucocratic 
rhyolites and the perlitic lava flows predominate, 
and the rhyolitic pyroclastics are limited in a 
probably Holocene hill/dome, situated in the 
easternmost tip of the islet. The main occurrences 
of the known Yali obsidian are located there, 
exposed in large bodies, often alternating with 
perlitic lava flows, apparent also in some of the 
numerous volcanic domes. 
 Several hundreds of obsidian objects, integral 
or fragmented, were collected and studied after a 
multi-period surface survey and extensive 
excavations in the Yali Late Neolithic settlement. 
Most of them are, as a matter of course, made of 
the macroscopically recognizable known Yali 
obsidian. However, diagnostic trace elements 
determined by means of the NAA technique and 
subsequent statistical treatment of the data, 
resulted at definite discrimination among the 
limited fine implements, of two sources of 
premium obsidian. One source is Melos/Adamas 
and the second is the newly discovered obsidian 
occurrence on SW Yali. 
 
Gratuze, B. (UMR 5060 CNRS, IRAMAT), S. 
Boucetta (UMR 5060 CNRS, IRAMAT), D. 
Binder (UMR 6130 CNRS – UNSA et Mission de 
Prehistoire Anatolienne), N. Balkan-Atli 
(Universite d’Istanbul), L. Bellot-Gurlet (UMR 
7075 CNRS, LADIR), and D. Mouralis (UMR 
8591 CNRS) 
New Investigations of the Gollu-Dag Obsidian 
Lava Flows System: Comparison between 
Chemical, Mineralogical, and Fission Track Data 
 
The Gollu-Dag obsidian lava flow system is 
relatively complex. Ten different obsidian 
outcrops have been identified around this volcano. 
They are located in the south (Sirca deresi and 
Buyuk gollu tepesi), on the west (Bozkoy Ilbiz, 
Bozkoy Muneninyeri, Bozkoy Kucuk (dam131)m 
Kayirli village-Gosterli) on the north (Birtlikeler 
and Ekinlik) and on the east (Eriklidere, Kaletepe 
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deresi 2, Kaletepe deresi 3 zone A and B, 
Komurcu) of the Gollu-Dag. 
 Different knapping workshops have been 
identified surrounding the volcano; they are 
located on the obsidian outcrops of Kaletepe, 
Birtlikeler, Bozkoy Ilbiz and Bozkoy Kucuk. 
Some of these workshops date from the Paleolithic 
periods while the majority of them date from the 
Neolithic period. The great importance of these 
knapping workshops for long and short distances 
obsidian supply has already been demonstrated. 
Obsidian from these workshops is found in 
Aceramic Neolithic sites of Cyprus and in 
different PPNA and PPNB sites of the Levant and 
Mesopotamia. 
 One of the main problems encountered when 
studying the Gollu-Dag obsidian flows is the great 
chemical similarity of some of them. For example: 

• If it is easy to distinguish the obsidian 
from Bozkoy Ilbiz and Muneninyeri on 
the one hand and the obsidian from 
Bozkoy Kucuk on the other hand; it 
becomes very hard to differentiate 
chemically the obsidian from Bozkok 
Kucuk and the obsidian from Sirca deresi 
or Birtlikeler.  

• Obsidian from Eriklidere, Kaletepe and 
some obsidian from Ekinlik have also very 
closed composition. 

• One of the obsidian outcrops of the 
Kaletepe deresi 3 has the same 
composition as the obsidian found at 
Birtlikeler. 

 The use of the geochemical approach to solve 
the problems of obsidian trade around the Gollu-
Dag is therefore insufficient. A multi-disciplinary 
program joining archaeology, geochemistry, 
dating, mineralogy, and geomorphology was thus 
started to understand the relationships between the 
different obsidian flows and to draw the pattern of 
the Gollu-Dag obsidian trade.  
 The archaeological and geomorphological 
approach will help to understand which obsidian 
outcrops were available during the Paleolithic and 
Neolithic periods. Lithic technology will also give 
information about the different knapping methods 
used on these workshops.  
 Glass structure characterization by micro-
Raman spectroscopy is used to check if it is 
possible to get different “structural signatures” 
between obsidian of very closed chemical 

composition. Even if our obsidians are highly 
vitreous, some micro-crystals are present in the 
glassy matrix. Micro-Raman allows identification 
of various phases distributions, which surprisingly 
did not affect the macro-homogeneity of chemical 
composition, and may characterize some outcrops. 
 
Tykot, R. (University of South Florida) 
High-Precision Sourcing of Obsidian Assemblages 
from the Central Mediterranean: Feasibility and 
Utility for Archaeological Interpretation of the 
Exploitation of the Italian Island Sources 
 
In the central Mediterranean, obsidian artifacts are 
found at archaeological sites up to hundreds of 
kilometers from their geological sources on Lipari, 
Palmarola, Pantelleria, and Sardinia. Intensive 
field surveys of these sources in 2000-2002 have 
resulted in the precise location and documentation 
of each obsidian flow or outcrop. Analyses of 
large numbers of geological specimens from each 
island demonstrate that subsources often have 
different physical and chemical characteristics, 
which may be determined using non-destructive, 
inexpensive techniques such as detailed visual 
description, high precision density measurement, 
X-ray fluorescence spectroscopy, and laser 
ablation ICP mass spectrometry.  
 For Lipari, three types of obsidian are found 
along the coast and in the interior of the island. On 
Palmarola, three chemically distinct sources are 
available, and on Pantelleria at least five are 
known. Obsidian from Monte Arci in Sardinia 
may be classified into at least nine chemical 
groups, some separable by differences in color, 
transparency, and crystalline inclusions.  
 Already, analyses of statistically significant 
numbers of artifacts from sites in the central 
Mediterranean demonstrate the differential use of 
these subsources, and suggest that factors 
including accessibility, size and frequency of 
obsidian nodules, and their mechanical and visual 
properties were important variables in source 
exploitation. The discovery of obsidian artifacts at 
archaeological sites represents the final stage in a 
long chaine operatoire, which also includes the 
initial acquisition of the raw material; the 
processes of reduction and manufacture; 
transportation and trade; and artifact usage. The 
high precision sourcing of obsidian assemblages, 
in conjunction with technological and use-wear 
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studies, is necessary for a complete understanding 
of obsidian use, and the sociocultural 
circumstances in which it was embedded.  
 
Carter, T. (Stanford University) 
Problematizing the Analysis of Obsidian in the 
Aegean and Surrounding Worlds. 
 
The chemical characterization of obsidian has 
been a major success story. In 20 years a range of 
analytical techniques was employed to 
discriminate each of the Aegean and surrounding 
sources. Yet, for some reason, here the work 
virtually ceased for 15 years, it being generally 
accepted that Melos was the major supplier of 
obsidian in Aegean prehistory, an assumption 
based on a handful of samples. This may indeed be 
the case; however, no one has really sought to 
clarify the relationship between the two Melian 
quarries. Is it to be assumed that they were used 
contemporaneously, exploited by the same 
peoples, their raw materials traveling in the same 
directions and consumed in the same manner? 
Recent analyses have suggested an early use of 
Dhemenegaki, with procurement shifting to Sta 
Nychia in the Bronze Age (V. Kilikoglou pers. 
comm.). 
 Drawing on new techniques and data from 
Greece and Turkey, this paper re-examines what is 
known about obsidian’s consumption during 
Aegean prehistory. It will examine the 
significance of non-Melian obsidian in Palatial 
Crete, examining their means of displacement and 
their relationship to the more readily available 
volcanic glass. It will be suggested that one can 
only comprehend these low-level imports by 
invoking ‘concepts of appropriateness’  that 
transcend obsidian’s mechanical and functional 
properties (e.g., why was Giali, not Melian, 
obsidian chosen to make vessels?). Arguably it is 
more profitable to consider more esoteric 
concerns, with Bronze Age Mesopotamia, the 
Near East and Egypt providing numerous 
references to obsidian’s medico-magical properties 
and cosmological associations. 
 

Torrence R.(Australian Museum), G. 
Summerhayes (Australian National University), I. 
Orlic (Physics Division Australian Nuclear 
Science & Technology Organization), P. Rath 
(University of Sydney), and J. P. White 
(University of Sydney) 
Networks and Disasters: Changing Patterns of 
Obsidian Procurement in West New Britain, 
Papua New Guinea 
 
A number of significant archaeological discoveries 
in the Pacific region have been made as a result of 
PIXE-PIGME characterization studies of obsidian 
artifacts and source outcrops. For example, these 
studies have revealed the existence of Pleistocene 
age marine transport and widespread exchange 
networks that linked sources with both Southeast 
Asia and the Remote Pacific during the Holocene. 
More recently, PIXE-PIGME analysis of c.1400 
artifacts from 30 sites located on the Willaumez 
Peninsula of New Britain, Papua New Guinea and 
dating from the late Pleistocene up to the recent 
period has revealed a number of punctuated 
changes in source selection. New sources appear 
in the record at various times. In addition, obsidian 
artifacts derived from popular outcrops vanish 
suddenly and then reappear hundreds of years later 
or disappear altogether. In a highly active volcanic 
region it is not surprising that the timing and scale 
of eruptions is a major factor in explaining 
changes in the existence of and access to obsidian 
outcrops, but environment is not always the key 
element in source selection. Preference for 
particular obsidians (or for social links with 
owners) was also important. This paper considers 
the interlinked roles of social networks and 
volcanic disasters in shaping 35,000 years of 
obsidian use in Melanesia.  
 
Pawlikowsk M. (University of Mining and 
Metallurgy, Poland), I. Liritzis (University of the 
Aegean), I. Tsamafyrou (University of the 
Aegean), and V. Perdikatsis (Technical School of 
Crete) 
Surface microscopic investigation of obsidians 
 
In the effort to refine the new obsidian hydration 
dating method SIMS-SS, a detailed examination of 
the obsidian surfaces is made for obsidians under 
various natural conditions. The SIMS-SS requires 
a flat surface and lack of patination of any kind. 
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Thin sectioned samples viewed under a polarized 
light microscope as well as under a scanning 
microscope were examined. Weathering, 
formation of secondary minerals, erosional 
phenomena, properties of glass structure, 
lamination, microcrystals, various alterations, and 
hydration rim zones of various thickness were 
observed.  
 Most of the samples are secondary chopping 
products of tool making, found in the ground of 
the two Melian sources- at Adamas and 
Demenegaki-, and the microscopic investigation 
refers to an extreme state of these surfaces.  
 A 2D and 3D presentation of the different 
crystalline phases (ordered phase) within the 
amorphous obsidian is made, which may offer a 
means of differentiation of obsidian sources, as 
well as aid SIMS measurements.  
 Indeed, these microscopic investigations may, 
a) guide selection of appropriate rastered area (e.g. 
150x 150 µm2) for SIMS ion beam measurements, 
and b) qualify crater depths, measured by a 
profilemeter, of craters sputtered on these surfaces. 
Both points are most significant factors for the 
error evaluation and obsidian diffusion dating.  
 
Perles, C. (Prehistoire et Technologie M.A.E.) 
Why the Obsidian Trade? 
 
With the onset of the ceramic Neolithic, the 
“economy of raw materials” changes drastically all 
over Greece. Exotic raw materials such as obsidian 
and honey flints circulate widely and often 
predominate over the mediocre local raw 
materials. I had previously suggested that this shift 
reflected the new importance taken by functional 
constraints over time constraints, more important 
in earlier periods amongst hunter-gatherer groups. 
However, I further reflection upon Neolithic 
chipped stone assemblages leads me to nuance this 
position. I shall now argue that interaction through 
trade and the production of symbolically valued 
artifacts were equally fundamental factors 
underlying these complex strategies.  
 

Astruc L. (Centre d’Etudes Prehistoire Antiquite 
Moyen-Age), H. Ben-Abdelouris, R. Vargiolu 
(Ecole Centrale de Lyon) and H. Zahouani (Ecole 
Centrale de Lyon) 
Mechanical Properties of Obsidians and 
Mechanisms of Wear 
We will present our first results on two topics: 1. 
the characterization of the mechanical properties 
of different kind of obsidians; 2. the understanding 
of their mechanisms of wear. The data are mainly 
used, here, as a complement to the analysis of use-
wear on obsidian tools to better approach the 
utilitarian aspects embedded in the phenomena of 
obsidian diffusion.  
 The starting point of this research was thus 
use-wear on lithic tools, a discipline in which 
interpretation is based on an analogical and 
qualitative approach: comparisons between 
archaeological and experimental use-wear traces 
are observed with stereoscopic and metallographic 
microscopes. Unlike the studies of flint tools, 
methods and interpretations of obsidian 
implements are still limited. Taking these facts 
into consideration, two ways of research were 
chosen: 1. to establish new experimental corpus 
and to determine new rules of interface; this is the 
aim of a research group called “obsidian, 
technology, and function”; 2. to work on the 
mechanical properties of obsidians and on the 
mechanisms of wear. 
 To analyze raw materials and wear, new 
apparatus and methods of characterization have 
been developed at the LTDS of the Ecole Centrale 
de Lyon and already used for chert implements. 
The 3D characterization of surfaces conducted 
brings both qualitative and quantitative data on: 
the rugosimetry and porosity of the knapped 
surfaces and their evolution of these surfaces 
under specific conditions of wear (3D imaging, 3D 
statistical parameters).  
 Considering the first points of our research, 
variations in the mechanical responses of different 
obsidians were observed, described and quantified 
(fragile properties of the raw material and 
response to dynamic abrasion.) The methodology, 
already used on flint, is based on scratch test, a 
simulation of abrasion. The first results were 
obtained on obsidians from Kayirli and Nenezi 
dag, and Bingol.  
 Considering the second point, research on 
mechanisms of wear is needed to get better 
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diagnostic on the archaeological material; it is as 
well a way to test the relevance of our rules of 
inference. These mechanisms have been 
documented through friction tests. Experiments 
were conducted within specific conditions to 
analyze contacts between obsidian and divers 
material – bone, stone, cereals. Our purpose in this 
paper will be to document the role of abrasion in 
the wear of obsidian tools as “abrasion” is often 
considered by archaeologists as a key factor in the 
development of wear facies on obsidians – its role 
being, for instance, more important than for flint. 
We will discuss this statement taking the case 
study of a comparison of wear developed on 
obsidian and chert surfaces after a controlled 
friction with two kinds of stones.  
 The results presented during this workshop in 
Melos correspond to the first step of our program 
on obsidians. Our wish is to propose a discussion 
to the specialists of this raw material – in 
chemistry, physics and archaeology – in order to 
construct more accurate protocols of experiment 
and methods of characterization in the perspective 
of a better understanding of the phenomena of 
diffusion in various parts of the world.  
 
Iovino, M. R. (Viale Tunisi 8 – 96100 Siracusa) 
Tribology and Micro Wear Trace Analysis on 
Obsidian (Sicily and Turkey) 
 
The micro wear trace analysis on archaeological 
obsidian tools attempts, through a comprehensive 
approach, which makes use of mechanical 
concepts and experimental methodologies, to 
understand the rich and complex behavior of 
ancient humankind when performing their 
subsistence and handicraft activities. To reach this 
goal, the primary purpose of functional analysis is 
to understand how obsidian surfaces interacted 
with the worked materials and its related 
modifications. 
 Undertaken in conjunction with field, 
ethnographic and laboratory-based experimental 
work, this analysis needs to be enhanced by 
microscopic observation. Considerable progress 
has been made by many researchers in establishing 
reliable probes for wear trace analysis of obsidian. 
Diagnostic use-wear traces can be identified 
macroscopically and microscopically. Focusing on 
edge removals, striation patterns, rounding, 
abrasion, polishes, organic and non-organic 

residues, it can be possible to assign more realistic 
functional names to obsidian stone tools, 
correlating the lithic surface modifications with 
the executed motion(s) and with worked 
material(s). The identification of worked materials 
on the archaeological tools, however, remain still 
in many cases debatable, as polish, on obsidian, is 
not always a clear source of information. A deeper 
understanding of striation as well as of abrasive 
and adhesive wear on obsidian surfaces poses a 
major challenge and elucidates what can be their 
role in the identification of worked materials. 
Results of the experimental investigation and of 
the analogies observed on obsidian tools from the 
Neolithic sites in Turkey and Sicily will be 
presented. 
 
 
NOTE: Assistance in transcribing these abstracts 
was provided by Laura Mott, Field and 
Laboratory Assistant, Cultural Resource 
Consulting Group, Highland Park, New Jersey, 
USA   
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Institutional Member: $50/year 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
Institutional Members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in 
interlaboratory comparisons and standardization. 
If an institution joins, all members of that 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional Members will receive assistance 
from, or be able to collaborate with, other 

institutional members. Institutional Members are 
automatically on the Executive Board, and as such 
have greater influence on the goals and activities 
of the IAOS.  
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Janine Loyd 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
iaos@origer.com
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
iaos@origer.com 

 
 

ABOUT THE IAOS 
 

The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
has recently included a members’ only section.  
 
NEW: You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
The members’ lounge has a message board for 
posting questions, keeping in touch, or updating 
fellow IAOS members about research. There is 
also a link for the IAOS listserv.  Other items on 
our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emailed to the Bulletin at 
cdillian@hotmail.com  Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #34 is October 1, 2005. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o CRCG 
415 Cleveland Avenue 
Highland Park, NJ 08904 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@hotmail.com  
Please send updated address information to 
Janine Loyd at iaos@origer.com
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CAST YOUR VOTE FOR IAOS SECRETARY/TREASURER 
 

All IAOS members are encouraged to vote for officers. We have two candidates for IAOS 
secretary/treasurer. You may cast your vote via snail mail, by detaching and mailing this form, or 
via email.  
 
Secretary/Treasurer: 
 
______ S. Colby Phillips 
 University of Washington 
 
_______ Teddi Setzer 
 University of South Florida 
 
 
Please mail to: 
 
IAOS 
c/o Janine Loyd, Secretary-Treasurer 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
iaos@origer.com  
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
Not convinced, but want to know more? 
 
___  Please send me a complementary issue of the latest IAOS Bulletin.  
 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $50 Institutional 
___ $200 Lifetime 
 
Please return this form with payment to: 
IAOS 
c/o Janine Loyd, Secretary-Treasurer 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
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THE BULLETIN NEEDS YOUR HELP 
 
The Bulletin is a twice-yearly publication that is 
typically a struggle to complete. The biggest hurdle 
is trying to acquire quality articles for publication. 
Please review your research notes and consider 
submitting an article, research update, or lab report 
for publication in the IAOS Bulletin! Articles and 
inquiries can be sent to cdillian@princeton.edu 
Thank you for your help and support! 

 
PAYPAL ON THE IAOS WEBSITE 

 
Th
jo
m
fa
w
Le
arr
 

e IAOS website will now offer PayPal to those 
ining the organization or for renewing your IAOS 
embership with a credit card. It is a great way to 
cilitate the payment of non-U.S. membership dues 
ith minimal cost to the IAOS.  Thanks to Phil 
Tourneau and Craig Skinner for making these 
angements! 

2006 IAOS ANNUAL MEETING 
 

The IAOS Annual Meeting will be held during the
Society for American Archaeology meetings in San
Juan, Puerto Rico. The IAOS meeting is scheduled
for Friday, April 28, 2006 at 4pm. Location to be
announced.  
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OTES FROM THE PRESIDENT 

m really looking forward to the upcoming SAAs in San Juan.  They promise to be interesting as well as 
n.  I’m packing my beach blanket and snorkel gear.  But first, several news items.  

• Please welcome our new Secretary/Treasurer S. Colby Phillips.  Colby will take over from Janine 
Loyd at our meeting at the SAAs. 

• You can now pay your IAOS annual dues with PayPal.  Craig Skinner has added a section to the 
IAOS web site and Janine will be including a PayPal link in the next membership dues renewal e-
mail.  As I wrote in the last Bulletin, PayPal provides a convenient option for IAOS members to 
pay their membership dues.  Members in many foreign countries will be able to use this feature to 
pay in their own currency.  Unfortunately, PayPal does not currently work in a number of 
countries, including Russia, and the nations of eastern Europe, Africa, and the Middle East.  To use 
PayPal, click on the PayPal link on the web page or in Janine’s e-mail and it will take you directly 
to IAOS’ PayPal account where you can pay by credit card. 

• Steve Shackley received a number of applicants for the Archaeological XRF Laboratory annual 
student research award of free XRF analysis.  He will be announcing the winner in the near future. 

• Lots of IAOS members are presenting papers and it looks like there will be several interesting 
sessions on archaeometry and lithic procurement.  At least one session will be highlighting 
obsidian – the poster symposium on recent research at the Valles Caldera National Preserve. 

hope to see many of you in April. 

ncerely, 
hilippe LeTourneau 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

AWARDS 
 
The IAOS has instituted a new award for
obsidian-related papers presented during
conferences or meetings. The award consists of
a two-year membership in the IAOS and
publication of the paper in the IAOS Bulletin.
If you have a paper you wish to nominate,
please send the following information to
Carolyn Dillian at cdillian@princeton.edu   
 

• Name and affiliation of nominee 
• Title of paper 
• Conference where presented 
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Obsidian Studies in Sand Canyon and the Tehachapi Mountains of eastern California: 
Implications for the Timing of Numic Population Movements 

 
Alan P. Garfinkel 

California Department of Transportation, Fresno, California 

he Sand Canyon Locality 

   Sand Canyon lies at an elevation of roughly 
000 feet and is located in the Tehachapi 
ountains of southern California. The 
hachapis are a small group of hills and valleys 

arking the terminus of the far southern Sierra 
evada Mountain chain of eastern California.  
hey range in elevation from 2700 to 5000 feet.  
he mountains are part of the transverse ranges 
d straddle the intersection between the 
uthern San Joaquin Valley and the southwest 
ge of the Great Basin and Mojave Desert.  The 

ehachapis are not a particularly well-watered 
nge and are marked floristically by a dense 
ver of valley and blue oaks grading into 

inyon and juniper forests. 

A-KER-2787 (The Walker Site) 

   A total of three test excavation units (two 
ontained cultural materials and the third was 
evoid of any artifacts) were completed at CA-

R-2787 (The Walker Site). All three were 
ovel test units or STUs and were excavated to 

depth of 40 centimeters where they 
ncountered the rocky substrate. Very few items 

re found in any of these units (Tables 1 and 
. There were no formal artifacts, nor 
ncentrations of materials at any depth. Based 
 this exploration, it was concluded that only a 
ther shallow midden deposit was present at 
is site.  

aked Stone 

bsidian  

 Obsidian debitage had the smallest size in the 
aked stone inventory and all specimens 
presented small pressure or resharpening 
kes of only a few centimeters in size (less 

an 20 mm square).  Percussion reduction 
rmally results in larger debitage.  Only 16 

ems of obsidian were retrieved, representing a 
all fraction of less than 10% of the entire 

flaked stone assemblage. It is rather obvious that 
obsidian core and biface preparation were not being 
carried out on the site or in the Tehachapi region in 
general.  All obsidian was being imported in finished 
or semi-finished forms. 
 
Cryptocrystalline Silicates 
 
     Examination of the inventory of materials 
indicates typical constituents characteristic of 
Western Mojave prehistoric sites.  Many flakes 
(n=36) were quarried from nearby sources of 
Kramer Hills cryptocrystalline.  These materials are 
lustrous, mottled, and also transparent and have hues 
of red, gold, and white.  Such materials can be found 
in exposures north of Highway 58 in eastern Kern 
County and the northwestern corner of San 
Bernardino County in the western Mojave Desert 
and also may be found in scattered locations 
throughout the Tehachapi Mountains and in areas 
near Sand Canyon.   
     The cryptocrystalline flaked stone collection does 
not reveal many diagnostic flakes. Much of the 
material is composed of broken flakes, due to the 
inherent fractures and cracks within this toolstone 
material.  Yet biface production is indicated by the 
presence of several (n=3) early stage biface-thinning 
flakes and by the large size (many greater than 5 cm 
in length) of much of the material.  It is apparent that 
local sources of cryptocrystalline stone, variously 
identified as chalcedony, chert, jasper, agate, and 
opalite, were being mined nearby and reduced on 
site.  The resulting bifaces appear to have been at 
least 10 cm. in width.  This estimate is based on 
feather-terminated biface reduction flakes that are 
generally interpreted as slightly long than half the 
width of the biface.  
 
Rose Spring Projectile Point 
 
     The single projectile point retrieved from the site 
was found on the surface of the ground in the 
midden area of site CA-Ker-2787 (The Walker Site).  
It is classified as a Rose Spring Corner-notched 
point base and is manufactured of obsidian.  
Macroscopic source determination identified it as 
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eing quarried from the Coso glass fields.  
ydration measurement provided a series of rim 
adings indicating multiple uses with several 

istinct episodes of reduction.  Hydration rim 
adings were 3.1, 5.0 and 5.8 microns. Rose 
pring points were originally recognized from 
e type-site of that same name, located in 
uthern Owens Valley, at the edge of the Coso 
ange (Lanning 1963).  
  The Rose Spring type is a narrow, triangular 

rrow point with a variety of stem forms.  Rose 
pring points are conventionally identified as 
me markers for the interval from ca. 650-1350 
.P. and as such are attributed to the Sawtooth 
eriod (Basgall and McGuire 1988; Bettinger 
d Taylor 1974; Gilreath and Hildebrandt 

997; Thomas 1981; Yohe 1992).  Yet growing 
idence (Garfinkel 2005; Yohe 1992) suggests 
at the introduction of Rose Spring points into 
stern California occurred at least several 

undred years earlier than that generally 
cepted initiation date, perhaps being 
troduced at ca. AD 300 (1650 BP) rather than 
e conventionally attributed age of AD 600 
350 BP).   

etric attributes for the Rose Spring point 
e as follows: 

ML AL MW BW TH DSA PSA WT 
18 17 17 13 2 40 40 10 
EY:  AL- axial length; BW- basal width; DSA- 
istal shoulder angle;  ML- maximum length; 
W- maximum width;  PSA- proximal shoulder 
gle; TH- thickness; WT- weight; measurements 
 millimeters. 

   A compendium of over 100 obsidian 
ydration rim measurements on Rose Spring 
eries points manufactured of Coso obsidian 
om lowland eastern California (Owens Valley, 
e Coso Range and Indian Wells Valley at 
000 feet or less above mean sea level) has 

een developed (Garfinkel 2004). This summary 
dicates that the vast majority of hydration 
easurements fall between 3.9 to 5.8 microns.  
he latter measurement range incorporates over 
7 per cent of all readings including outliers.  

e present example includes two readings 
ithin this range and a third outside that span - 
rhaps indicative of more recent reuse of an 
er, scavenged artifact or perhaps other 

known factors.  The largest rims and 

presumably earliest dates associated with the 
introduction of the bow and arrow via Rose Spring 
points would equate with an age of 1600 to 2000 
years ago based on either the Pearson (1995) or 
Basgall and Hall (2000) obsidian hydration rate 
conversion formulas. 
 
Table 1.  Cultural Materials from KER- 2787 

Shovel Test Unit 1 No data 
Shovel Test Unit 2
  

2 obsidian flakes, 10 
cryptocrystalline flakes, 5 burned 
bone fragments (1 medium 
mammal, 2 large mammal, 2 small 
mammal) 

Shovel Test Unit 3
  

2 obsidian flakes, 1 
cryptocrystalline flake, 2 burned 
bone fragments (1 small mammal, 
1 no ID) 

General Surface 
Collection 

11 obsidian flakes, 1 obsidian Rose 
Spring point, 176 cryptocrystalline 
flakes, 14 burned bone fragments 
(8 large mammal, 3 small 
mammal, 3 no ID) 

 
Obsidian Studies 
 
Source Determinations 
 
     Investigations at the Sand Canyon sites identified 
only 16 artifacts of obsidian (Table 1).  This was the 
entire collection of volcanic glass recovered from 
both surface and subsurface investigations.  Table 2 
displays the hydration rim readings provided for 
these artifacts.  All flakes of obsidian were visually 
evaluated by Tim Carpenter of Archaeometrics and 
were identified as coming from the Coso source in 
eastern California.  Carpenter is skilled at 
macroscopic examination of California and Great 
Basin obsidian and the Coso obsidian thin sections 
contain characteristic microinclusions making these 
determinations rather unmistakable.  As well, many 
years of trace element analysis have shown that all 
but a very few examples of obsidian artifacts 
identified in the far southern Sierra Nevada and 
Tehachapi Mountains emanate from the Coso 
Volcanic Fields.  The Sugarloaf Mountain subfield 
of the Coso source cluster has the largest supply and 
highest quality glass and is situated within the China 
Lake Naval Weapons Center, but no subfield source 
attribution was attempted for this study and other 
subsources are known.   The Coso glass sources are 
located 120 kilometers northeast of Sand Canyon. 
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able 2.  Summary Coso Obsidian Hydration Measurements from Tehachapi Mountain Sites* 
ite Readings N Mean Range Sd Cv 

M
CA

a’a’puts  
-Ker-339 

2.1, 2.1, 2.3, 2.5/6.6, 4.0, 4.0, 4.7,  5.4, 5.5, 5.5/5.8, 
(6.5) 

10 3.8 2.1-5.5 1.4 .36 

W
C

alker  
A-Ker-2787 

(3.1/5.0/5.8), 3.6, 4.0, 4.1, 4.1, 4.4, 4.6, 5.0, 5.4, 5.5, 
5.5, 5.6, 5.7, 6.1, (7.0), (7.1)         

13 4.7 3.6-6.1 .7 .14 

Tw
CA

in Oaks  
-Ker-983 

3.3,  3.9, 4.0, 4.1, 4.1, 4.2, 4.2, 4.7, 4.8, 4.8, 5.3   12 4.2 3.1-5.3 .6 .14 

N
C

ettle Springs 
A-Ker-2334  

3.0, 3.7, 4.0, 4.0, 4.1, 4.6  6 3.9 3.0-4.6 .5 .13 

*c
N
H
 

Ta
T
Sit

Sa
C

nd Canyon  
A-Ker-1794 

1 0 5 0 

M
CA

a-a-puts 
-Ker-1792 

0 1 7 0 

M
CA

a-a-puts  
-Ker-339 

4 23 26 9 

J-22 1 7 6 0 
W
A

alker Site C 
-Ker-2787 

0 0 1 0 

CA-Ker-2357 0 9 7 0 
T
C

win Oaks  
A-Ker-983 

0 0 1 0 

Oa
CA

k Creek  
-Ker-1998 

1 1 1 0 

Nettle Springs 5 100 15 40 
Total 12 141 69 49 
By Period # % 
Ch
(D

imney  
SN & CT) 

162 58 

Sawtooth (RS) 69 25 
Early (Darts) 49 17 
Total 280  
*D
G
H
P
E
Si
R
S
6
 

 

v=Coefficient of Variation, sd= Standard Deviation, ( )=Outlier values excluded from statistical calculations,  
=Number of hydration samples with outliers excluded.  Data compiled Garfinkel and Schiffman (1981),  
inshaw and Rubin  (1996), Pruett (1987: Table 7), and present study. 

 
ble 3.  Projectile Point Distributions for 

ehachapi Mountain Sites* 
e DSN CT RS Dart 

Forms 

ata compiled from Garfinkel (2004, 2005), 
arfinkel and Schiffman (1981), Gilreath and 
ildebrandt (1997), Hinshaw and Rubin  (1996), 
ruett (1987: Table 7), Ptomey (1991), Sutton and 
verson (1992) and present study.   DSN= Desert 
de-notched, CT= Cottonwood Triangular, RS= 
ose Spring.  Chimney (AD 1300 – contact), 
awtooth (AD 600-1300), Early (older than AD 
00).   

  

Obsidian Hydration Dating 
 
     No previous study has synthesized the available 
corpus of hydration readings for the Tehachapi 
region. I attempted that project here in order to 
gather up those data to examine it for relevant trends 
germane to a number of research issues.  
Unfortunately few hydration rims are available for 
chronologically diagnostic points (Table 5).  
 
Table 4.  Coso Hydration Readings for Point 
Types from the Tehachapi Region* 

Type Hydration 
Readings 

N Mean SD Age 
BP 

DSN 2.1, 2.3 2 2.2 .07 226 
CT 2.1, 2.5/6.6, 

(5.0) 
2 2.3 .2 237 

RS (3.1)/5.0/(5.8), 
4.0, 4.0, 5.5 

4 4.6 .7 1060 

Darts 4.7, 5.4, 5.5/5.8, 
5.8 

4 5.3 .5 1600 

*Data compiled from Garfinkel and Schiffman (1980), 
Pruett (1987: Table 7) and present study.  Dates based 
on Basgall and Hall (2000). DSN= Desert Side-
notched, CT= Cottonwood Triangular, RS= Rose 
Spring, SD= Standard Deviation, Underlined reading 
used for statistical computation, ( ) Outlier values 
excluded from statistical calculations, Artifacts with 
multiple rim readings use the smaller of the two rims 
and presume the larger caused by scavenging older 
artifacts. 
 
     The most widely accepted hydration rates for 
Coso obsidian, that allow us to derive calendric 
dates, are those equations developed by Basgall 
(1990) and Pearson (1995).  The Basgall rate has 
recently been revised (Basgall and Hall 2000) and 
the Pearson rate has also been modified for use in 
the higher elevations within the Kern Plateau 
(Garfinkel 2005). Both rates are based on the 
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rrelation of radiocarbon assays with mean 
easurements and ranges of associated obsidian 

ydration readings.  The limited data currently 
ailable does not provide a definitive means of 
sessing which rate equation should apply in 
 Tehachapi area or what precise 

odifications to the existing rates would be 
ost appropriate.  Based on the mean rim 
ading for the Rosegate Series points in the area 
d the general distributions of the readings for 
esert Series projectiles and early dart points, it 
ould appear plausible that the most applicable 
te may be more akin to lowland Coso rates 
an the higher elevation formula (see Tables 3, 

 and 5).  For the current assessment we will use 
e lowland rate developed and refined by Marc 
asgall (1990) and recently modified by Basgall 
nd Hall (2000).  That rate equation is: 

Y=659.21 – 516.02X2 – 4.56X3  

here Y equal years before present and X is the 
ydration reading in microns.  That rate works 
ther well for most of the middle and late 
locene ages (cf. Basgall and Hall 2000). 

  A caveat with respect to using this formula is 
at it will eventually require some minor 
odification for use in the Tehachapi region.  
e anticipate that the resulting dates derived 
ing this equation may be in error on the order 
 no more than 10 to 15%, appearing perhaps a 
t too young (see discussion below). 
  We should mention here that that all 

hronological interpretations presented here are 
nfounded by the fact that obsidian use in 
neral is extremely limited in the Tehachapi 
ountain region.  Tehachapi hydration rim 
adings hence may only measure obsidian 
lization during its brief and restricted 

uorescence rather than having utility as a 
rdstick for general occupational intensity.  
evertheless, and possibly supporting the utility 
 rims as a chronometric devise, is the fact that 
sidian hydration rims are available that fall 

ithin the Chimney, Sawtooth and Canebrake 
riods in the local chronological sequence.  
ese hydration rims are not quite as infrequent 

 one might expect based on previous 
scussions (cf. Garfinkel 2005).  

   Furthermore, the reliability of Coso obsidian 
ydration dating as a chronological index has 

been repeatedly reaffirmed by correlation of 
temporally sensitive projectile point forms and 
hydration readings, and by radiocarbon 
determinations and hydration cluster values.  
Nevertheless, it is widely recognized that hydration 
rims are not amenable to great precision and are 
regarded as a more general measure of age and not 
to be interpreted as equating to a single age date.  
Therefore and in the interest of accuracy, hydration 
rims are not normally reported with associated 
calendar-specific age dates and hence we are 
interpreting the rim suites based on their mean 
values, ranges, and standard deviations (Table 6).  
 
Table 5.  Coso Hydration Readings for Point 
Types from Eastern California Archaeological 
Sites* 
 N Mean SD 
Desert Series    
Coso Volcanic Field 12 3.0 1.2 
Stahl Site  
(CA-INY-182) 

 2 3.2 2.1 

Kern Plateau 38 1.8  .5 
Tehachapi  4 2.2  .7 
Rosegate Series    
Coso Volcanic Field 20 5.2 .8 
Kern Plateau 21 3.0 .5 
Tehachapi   3 4.6 .7 
Ash Creek  
(CA-INY-3812) 

16 4.6 .4 

Rose Spring Site 
(CA-INY-372) 

32 4.6 .6 

Fossil Falls Shelter  
(CA-INY-1634) 

 5 4.6 .8 

Generally accepted age ranges for point forms in 
the Tehachapi area: 
DSN/CT 100-650 B.P. 
RS 650-1350  B.P. 
Darts older than 1350 B.P. 
*Data compiled from Garfinkel (2004, 2005), 
Garfinkel and Schiffman (1981), Gilreath and 
Hildebrandt (1997), Pruett (1987: Table 7) and present 
study.  DSN/CT = Desert Series, RS= Rosegate Series. 
 
Dating the Walker Site (CA-Ker-2787) 
 
     The Walker Site produced most all the cultural 
material and was evaluated most intensively for the 
present study.  It appears to have been occupied 
mainly during the Sawooth Period (AD 600-1300).  
Converting the obsidian hydration rim readings 
provides a mean age of ca. AD 800 (Tables 4 and 7).  
Using this average plus one standard deviation in 
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ther direction provides an age range for the 
ost intensive occupational episodes of ca. AD 

00 to 1200 (cf. Basgall and Hall 2000).  This 
ge range is supported by the presence of a 

gle Rose Spring Corner-notched point dating 
 an identical time span. 

ating Other Tehachapi Sites Using Obsidian  

  Obsidian hydration readings for the village 
ite of Ma’a’puts, also located in Sand Canyon 

ruett 1987), are indicative of an occupation 
anning a relatively long time range and has a 
efficient of variation suggesting multiple 
riod occupations (Table 6). If one uses the 
ean and one standard deviation as a basis to 

uggest the general age, then the site must have 
en most activity from 2.4 to 4.2 microns or ca. 
D 400 to 1700.   
   The Twin Oaks site (Garfinkel and Schiffman 
81) also appears to have an occupation largely 
stricted to the Sawtooth era.  Mean age equates 
 900 BP or ca AD 1050.  An age range of AD 
0 to 1400 appears reasonable based on the 
ge of hydration measurements. This temporal 

ame is consistent with the discovery of a single 
mporally diagnostic Rose Spring point at the 
te dating to the same general time span. 

anging Patterns of Obsidian Use 

     As summarized by Macko (1993:20), the 
Tehachapi region flaked stone tool data indicates 
a relatively restricted use of obsidian, limited to 
complex, formalized tools - such as projectile 
points.  These tools appear to have been 
imported in semi-finished or finished forms 
beginning in the Sawtooth Period (AD 600-
1300).  Obsidian import decreases somewhat in 
the following Chimney Period (AD 1300–1850).  
In the Chimney Period even high value artifacts, 
such as projectile points, were somewhat less 
frequently imported.  This change in obsidian 
use is evidenced in part by the suite of Coso 
obsidian hydration readings from the region 
(Tables 8 and 9).  As well there appears to be 
some limited evidence that an earlier occupation 
(pre AD 600) existed yet saw little to no use of 
obsidian and exhibited a distinct preference for 
non-obsidian toolstone (Tables 3 and 8). 

 

Table 6.  Dating Tehachapi Sites Based on Coso 
Obsidian Hydration Measurements* 
 Microns  Age 
Walker Site 4.7 4.0-5.4 784-

1675 
AD 275-
1176 

Twin Oaks 4.2 3.6-4.8 598-
1250 

AD 700-
1352 

Ma’a’puts 3.8 2.4-5.2 251-
1526 

AD 400-
1699 

Nettle Springs 
Locus 

3.9 3.4-4.3 517-
944 

AD 1006-
1433 

*Mean rim readings provide average age and mean 
rims plus one standard deviation equals bulk of 
occupation (age range).  Most substantial occupational 
episode based on obsidian dates derived using Basgall 
and Hall (2000) Coso rate equation.  See discussion 
above for explanation and rationale for this formula 
and associated approximate age derivations. 

 
     The only distinctively early material recognized 
from the Sand Canyon area is a small sample (n=40) 
of dart points uncovered during the early 
excavations by the Archaeological Survey 
Association at Nettle Springs (Pruett 1987).  All 
other sites apparently post date AD 600.  Pruett 
indicates that from the entire collection of large dart 
points recovered, only two were made of obsidian.  
The remaining projectile point assemblage is 
manufactured from cryptocrystalline materials. The 
reverse is true in the following periods.  Points 
classified as dating to the Sawtooth Period include 
15 points determined to be Rose Spring Series and 
105 artifacts identified as Desert Series forms 
(Cottonwood, n=100; Desert Side-notched, n=5). 
 
Table 7. Coso Hydration Rate Chronology* 
Lowland Coso Rates 
Sequence Micron 

Range 
Years 
B.P. 

Basgall & 
Hall Rate 

Pearson 
Rate 

Chimney <3.7 < 650 641 805 
Sawtooth 3.7-4.9 650-1,350 641-1,316 805-1,212
Canebrake 4.9-7.6 1,350-

3,500 
1,316-
3,684 

1,212-
2,394 

Lamont 7.6-16.0 3,500-
8,500 

3,684-
13,410 

2,394-
8,400 

Kennedy 16.0-21.1 8,500-
13,500 

13,410-
15,951 

8,400-
13,768 

*Approximate age derivations based on Basgall and 
Hall (2000) and Pearson (1995).   Time spans for 
chronological periods and hydration rim suites as 
suggested in Garfinkel (2005) 
 
 

C
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ims by Chronological Period* 

Table 8.  Tehachapi Obsidian Hydration
R
  N % 
Chimney <3.7 9 20 

dry intervals stand out as distinctive times of 
prolonged and severe drought.  

Sawtooth 3.7-4.9 21 47 
Canebrake 4.9-7.6 15 33 

 45  
 compiled Garfinkel and Schiffman

droughts dating to ca. A.D. 892-1112 and 1209-
Total 
*
H

Data  (1981), 
inshaw and Rubin  (1996), Pruett (1987: Table 

7), d
 
Concl
 
     A 
use of
as a 
migra
uggests that the Sand Canyon sites in general 

do
AD 1

presents the initial in-migration of the 
a

Mojav
Moun

   Su
ng the late 
during Rose 

es (here he intends to equate the 
ith the Saratoga Springs 

0-AD 1100), segments of 
e population may have moved out of the 
esert) area as a response to the more xeric 

onditions.  There is some reason to suspect that 
e major Kawaiisu occupation of the southern 

Sierra Nevada (and the Tehachapi Mountains) 
that was documented during the ethnographic 
period is limited to late times.  
the Kawaiisu ifted their core
from the western Mojave Deser
Sierra Nevada beginning abou
still retained claim to the wes
situation recorded by Kroeb
Zigmond (1986).”  
     Yet attribution of the Rose 
rather mesic is curious. Review
paleoenvironmental data from the western 
United States suggests that during t ti
A.D. 900-1350 there was a period o
warm climate (cf. Stine 1990 and e
discussions concerning the “Medieval Climatic 
Anomaly”).  Yet the 450-year span was not 
consistently warm and dry but was punctuated 

with two intervals of extreme drought with a shorter 
intervening time of high rainfall.  Two significantly 

Stine (1994:549) has 
provided persuasive data for what he terms “epic” 

1350.  Dates for these periods are based on 
submerged tree stumps at Mono Lake north of the 

 in the Tehachapi Mountains region 
both support such a premise.  These data indicate a 

points recovered in the region date to the Sawtooth 

l sites 
(e.g., Ker-339, -983, -1792, and -1794).  Rose 
Spring points also have an equivalent distribution to 
Desert Series forms at Oak Creek and are nearly so 
at J-22.  It is only at Nettle Springs where Desert 
Series points are represented in the vast majority of 
the assemblage compared with other earlier types. 
     If sustained occupation of the Tehachapi area did 
begin ca. AD 600 then in-migration into the area 
would have preceded the period of desiccation 

 with the late Sawtooth age (e.g., Medieval 
nomaly).  Perhaps population ovements 

 do with changes in 
nization, comi  with the 
d arrow, rather than the 
ith climatic conditions. 

ometric data from the 
sing on obsidian hydration 

measurements and the frequency of diagnostic 
ports an influx of people into 

e region dating to ca. AD 600 or slightly earlier.  If 
s accurate, then it is at odds with 

previous reconstructions positing a slightly later date 
(ca. AD 1000) for the Kawaiisu/Numic in-migration 
and interpreting those movements as a response to 

an  present study.  

usions and Interpretations 

substantial increase in the late prehistoric 
 the Tehachapi region has been interpreted 
possible manifestation of Numic in-

tion and proliferation. Pruett (1987) 

Cosos (Stine 1990).  
     Contrary to the interpretations by Sutton and 
Pruett, growing evidence seems to indicate an initial 
and sustained occupation of the Tehachapi area 
dating from ca. AD 600 (see Table 6) and continuing 
through historic times. Examination of the projectile 
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tains.   
tton (1991) apparently concurs in stating 

Period and are Rose Spring types (Table 3).  Point 
distributions further show that Rosegate points are 
the most frequent forms, numerically superior to the 
Desert Series forms, at a number of individua  

“Assuming that the climate duri
eriod was hotter and dryer than p

Spring tim
Rose Spring Period w

eriod at ca. AD 50P
th
(d
c
th

It is possible that 
 occupation area 
t to the southern 
t AD 1000, but 
tern Mojave, the 
er (1925) and 

Spring Period as 
f late Holocene 

may have had more to
technology and social orga
introduction of the bow an
limiting factors associated w
 
Summary 
 
     A synthesis of chron

 o

he me from projectile points, sup

f excessively th

oth r related this suggestion i

associated
Climatic A

Tehachapi region, focu

sh

m

ng

mailto:cdillian@princeton.edu


matic drought conditions.  An alternative 
 movement of Numic outsiders 

bow and arrow and changes in sociopolitic
organization synchronous with thi

dra
hypothesis posits
into the better-watered areas from the desert to 
the east as a function of the introduction o

al 
s technological 

ange. 

 
eferences 

 
Basgall, M. E.   

 

 

 of CA-Iny-30:  
Prehistoric Culture Change in the 

California.  
Report on file at the California 

 

anuscript in author’s possession.    

005  Linguistic Archaeology: Prehistoric 
pulation Movements and Cultural 

Identity in the Southwestern Great Basin 

 

f the Obsidian Hydration 
Determinations Made at the UCLA Obsidian 

tory edited by C.W. 
Meighan and Glenn S. Russell, eds., pp. 

Complex, Sand Canyon, Kern 

Binning, D., D. Earle and P. E. 

bility Determinations 

f the  
ch

 
R

1990 Hydration Dating of Coso Obsidian:  
Problems and Prospects.  Paper 
presented at the 24th Annual Meeting of 
the Society for California Archaeology, 
Foster City. 

Basgall, M.E and M.C. Hall 
2000 Morphological and Temporal Variation 

in Bifurcate-Stemmed Dart Points of the 
Western Great Basin.  Journal of 
California and Great Basin 
Anthropology 22(2):237-276. 

Basgall, M. E. and K. R. McGuire 
1988 The Archaeology

Southern Owens Valley, 

Department of Transportation, Bishop. 

Bettinger, R. L., and R. E. Taylor  
1974  Suggested Revisions in Archaeological 

Sequences of the Great Basin in Interior 
Southern California.  Nevada 
Archaeological Survey Research Paper 
No. 5:1-26. 

 
Garfinkel, A. P 
2004 Rose Spring Projectile Points and 

Lowland Coso Hydration Dating.  
M

 
2

Po

and far southern Sierra Nevada.  Ph.D. 
Dissertation, University of California, 
Davis.  To be published by Maturango 
Press, Ridgecrest, California. 

 

 
Garfinkel, A. P. and R. A. Schiffman  
1981 Obsidian Studies at the Ming Ranch Site 

(CA-Ker-983).  In Obsidian Dates III, A 
Compendium o

Hydration Labora

125-129.  Institute of Archaeology, 
University of California, Los Angeles, 
Monograph XVI.   

 
Gilreath, A. J. and W.R. Hildebrandt  
1997 Prehistoric Use of the Coso Volcanic Field.  

Contributions of the University of California 
Archaeological Research Facility No. 56.  
University of California, Berkeley. 

 
Hinshaw, J. M. and S. Rubin 
1996 An Artifact Collection from the Nettle 

Springs Site 
County, California:  A Lesson in Data Loss.  
Kern County Archaeological Society 
Journal 7:3-14. 

 
Kroeber, A. L.  
1925 Handbook of the Indians of California.  

Bureau of American Ethnology Bulletin 78.  
Washington, D.C.  

 
Lanning, E. P. 
1963 Archaeology of the Rose Spring Site (INY-

372).   University of California Publications 
in American Archaeology and Ethnology 
49(3):237-336.  Berkeley. 

 
Macko, M. E., J. D. 
Langenwalter 

 National Register Eligi1993
for Historic Resources Along the Proposed 
AT&T Lightguide System, Victorville to 
Bakersfield, California.  Report on file at the 
Southern San Joaquin Valley Archaeological 
Information Center.  Report KE-633. 

 

IAOS Bulletin NO. 34, Winter 2006 
Pg. 9 



Pearson, J. L. 
1993 Prehistoric Occupation at Little Lake, 

Inyo County, California:  A Definitive 
Chronology.   M.A. Thesis, Department 
of Anthropology, Loyola University of 
Los Angeles. 

Pruett, C. 
1987 Aboriginal Occupation in Sand Canyon.  

M.A. Thesis, Department of 

me and Persistent Drought in 
California and Patagonia during 

6-

 
Sutton, M. Q. 

Press. 

kersfield, CA. 

1 ic tigations at the Oak 
an  

  
Archaeologic
66. 

 
T
1981 How to Clas

Monitor Va vada.  Journal of 
a a

:7-43. 
 
Yohe, Robert M., II  

992 A Reevaluation of Western Great Basin 
hronology and Evidence for he 
the Introduction of the Bow and 

n California Based on New 
Excavations at the Rose Spring Site (CA-

Anthropology, California State 
University, Bakersfield. 

 
Ptomey, K. 
1991 Archaeological Investigations at CA-

Ker-2357, Sand Canyon, California.  
Pacific Coast Archaeological Society 
Quarterly 27(1):39-74. 

 
Stine, S.  
1990 Late Holocene Fluctuations of Mono 

Lake, Eastern California.  
Palaeogeography, Palaeoclimatology, 
Palaeoecology 78:333-381. 

 
1994 Extre

Mediaeval Times. Nature (369):54
549. 

1988 An Introduction to the Archaeology of 
the Western Mojave Desert, California.  
Coyote Press Archives of California 
Prehistory, No. 14.  Salinas:  Coyote 

 

1991 Archaeological Investigation at Cantil, 
Fremont Valley, Western Mojave Desert, 
California.  Museum of Anthropology, 
California State University, Bakersfield.  
Occasional Papers in Anthropology, 
Number 1. Ba

 
 

 
Sutton, M. Q. and G. D. Everson 

992 Archaeolog al Inves
Creek C
Tehachapi

yon Site (CA-Ker-1998),
Mountains.  Pacific Coast
al Society Quarterly 28(1):43-

homas, D. H. 
sify the Projectile Points from 
lley, Ne

Californi
3(1)

nd Great Basin Anthropology 

1
Cultural C
Timing of 
Arrow to Easter

Iny-372).  Ph.D. Dissertation, Anthropology 
Department, University of California, 
Riverside. 

 
 Zigmond, M.  
1986  Kawaiisu.  In Handbook of North American 

Indians, Volume 11, Great Basin, edited by 
W. L. d’Azevedo, pp. 398-411.  
Washington, D. C.:  Smithsonian Institution. 

 

IAOS Bulletin NO. 34, Winter 2006 
Pg. 10 



RESEARCH NEWS AND NOTES 
 

 secti esea  n  a s m r 
. Pl es tio f yo n se , 
yo u would like to receive comments, questions, or 

s fro rch ne an ote e ailed to 
 editor at cdillian@princeton.edu

This new on of the IAOS Bulletin is devoted to r rch ews nd note fro  ou
membership ease consider submitting an abstract or brief d

ur contact information if yo
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and include 
suggestion m our readers. Contributions for the resea ws d n s can b em
the Bulletin
 
Ana Steffen 

   

   As of 2000, New Mexico has a new 
 

sources in the 
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atio l rese  ) 
 the Valles caldera at the center 

mez volcanic field in north-central 
.  The 89,000 acre Preserve was 
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 obsidian-bearing geological 
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olite (at Rabbit Mountain and in 
 Tol o M ntai .  Se ndary 
rave nd le sidi ccur 

 Valle San ton he alle ledo, 
 Vall ra .  When the area was 
ivate e ip, the inaccessible 

arries at Cerro del Medio near the 
e de had become nearly 

With the creation of the Preserve, 
 
 

 
 
 

 geological mapping of the caldera to 
1:24,000 scale by J. Gardner, F. Goff, and 

S. Reneau (geologists at Los Alamos 

l sampling of obsidian at Cerro 
del Medio, Rabbit Mountain, and in the 

o Mountains for 

ites on 
illo 
non 

M cheol c t
• geological sampling of obsidian at Cerro 

Valle San Antonio, including geochemical 
analyses, conducted by S. Shackley 
(University of California, Berkeley) and B. 

os National Laboratory); 
• archaeological survey on Cerro del Medio, 

Cultural Resources Coordinator, at 

Valles Caldera National Preserve National Laboratory); 
asteffen@vallescaldera.gov • geologica
 
  Sierra de Toled
national preserve that includes some of the
most abundant obsidian 

dissertation research (including analyses 
of elemental and volatile composition) 
conducted by A. Steffen (University of 
New Mexico and the VCNP), and R. E. 
Hughes (Geochemical Research 
Laboratory);  

• test excavations at archaeological s

sout ited State  T  Val
CNPCaldera N na P rve (V

encompasses
of the Je
New Mexico
created in ith era qui n 
“Baca Loca o.  al no ca
the Baca Ran  
     Primary
deposits in t al al  in e 
Rhyolite ( rro l io d 
Toledo Rhy
the Sierra de ed ou ns) co
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obsidian qu
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the Valle Grande and in Valle Jaram
conducted for the VCNP by K. Can
( idwest Ar ogi al Cen er); 

del Medio and in the Valle Toledo and 

Vierra (Los Alam

conducted by A. Steffen and other VCNP 
archaeologists.   

 
To learn more about the Preserve, visit the 
website at www.vallescaldera.gov.  For further 
information on the cultural and geological 
resources on the VCNP and planning for 
future projects, contact Ana Steffen, acting 

these geological deposits are now accessible
for research projects by geologists and
archaeologists.    
     Archaeological survey has been on-going
since 2001 as part of the “startup” for this
unique federal landholding.  Current research
projects of interest to IAOS members include: 
 

asteffen@vallescaldera.gov.   
 
 

•
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Proposed papers:  
Robin Torrence (Australian Museum): Why was vo
Nina Kononenko (Australian National University):

Papua New Guinea  
Pip Rath (University of Sydney): New ways 
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Glenn Summerhayes (Otago University): Modeling
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Marshall Weisler (University of Queensland): Basa
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MEMBERSHIP
 
The IAOS needs membership to ensure success of
the organization. To be included as a member and
receive all of the benefits thereof, you may apply
for membership in one of t
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difficulty 
complete 

 
Regular Member: $20/year* 
Institutional Member: $50/year 
Student Member: $10/year or FREE with
submission of a paper to the Bulletin for
publication. Please provide copy of current student
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions
who are interested in obsidian studies, and who
wish to support the goals of the IAOS. Regula

form and return it to the Secretary-Treasurer wi
a short explanation regarding lack of paymen
 
NOTE: Because membership fees are very low,
the IAOS asks that all payments be made in U
Dollars, in international money orders, or check
payable on a bank with a U.S. branch. O
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Janine Loyd 
P.O. Box 7602 
Cotati, CA 94931-7602 
U.S.A. 
iaos@origer.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
iaos@origer.com 

members will receive any general mailings
announcements of meetings, conferences, and
symposia; the Bulletin; and papers distributed by
the IAOS during the year. Regular members are
entitled to vote for officers. 
 
Institutional Members are those individuals
facilities, and institutions who are active in
obsidian studies and wish to participate in

 comparisons and standarinterlaboratory
If an institution joins, all members of 
institution are listed as IAOS m
they will receive only one mailing per institution
Institutional Members will receive assistance
from, or be able to collaborate with, othe
 
 

ABOUT 

The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested part

T
 

ies, the 
IAOS was also established to:  

 sta  fo lytic procedures 
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standards for recording and 

reporting obsidian hydration and 
ch a ult

r sup  t m of 
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apabilities of various 
laboratories and institutions. 
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2. Develop 

aracteriz tion res s 
3. P

tr
ovide tec
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develop their expertise in the field 
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regarding the advances in obsidian studies 
and the analytic c
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ABOUT OUR WEB SITE 
 
The IAO  ma

w org si /
S intains a website at 

http://ww .peak. /ob dian
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ha t ources available to 

 b ter, Craig Skinner, 
cently ncluded bers’ only section.  

AOS membership using 
e of this 

pportunity to continue your support of the 

led to the Bulletin at 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emai

 
NEW: You can now become a member online or 
enew your current I cdillian@princeton.edu Please include the 

phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #35 is April 30, 2006. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
91 Prospect Avenue  
Princeton, NJ 08540 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu  
Please send updated address information 

r
PayPal. Please take advantag
o
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

 

 
to 

Janine Loyd at iaos@origer.com 
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NEWS AND INFORMATION 

 

THE BULLETIN NEEDS YOUR HELP CALL FOR PAPERS 
 
Please consider joining an IAOS sponsored
session on long distance exchange at the 2007
Society for American Archaeology meetings in
Austin, TX. If interested, please contact
Carolyn Dillian at cdillian@princeton.edu    

 
The Bulletin is a twice-yearly publication that is 
typically a struggle to complete. The biggest hurdle 
is trying to acquire quality articles for publication. 
Please review your research notes and consider 
submitting an article, research update, or lab report 
for publication in the IAOS Bulletin! Articles and 
inquiries can be sent to cdillian@princeton.edu 
Thank you for your help and support! 

 
 

AWARDS 
 

The IAOS has instituted a new student award 
for obsidian-related papers presented during 
conferences or meetings. The award consists 
of a one-year membership in the IAOS and 
publication of the paper in the IAOS Bulletin. 
If you have a paper you wish to nominate, or 
wish to nominate your own paper for 
consideration, please send the following 
information to Phil LeTourneau at 
plet@unm.edu :  

 
 

• Name and affiliation of nominee 
• Title of paper 
• Conference where presented 
• Student’s graduate/undergraduate 

program 
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NOTES FROM THE PRESIDENT 
 
The SAAs in San Juan were a lot of fun.  The number of symposia and individual papers on obsidian 
hydration, geochemistry, and sources; quarries; and archaeometry was encouraging and showed how 
much interest there is in these topics. 
 
Only a few of us made it to the annual IAOS meeting, but we had a productive discussion about a number 
of topics.  Colby Phillips officially began his term as Secretary-Treasurer.  Thanks again to outgoing 
Secretary-Treasurer Janine Loyd for all of her hard work.   
 
We reviewed the different funding sources for students conducting obsidian-related research 
(Archaeological XRF Laboratory at the University of California, Berkeley; Northwest Research Obsidian 
Studies Laboratory; and Society for California Archaeology’s James A. Bennyhoff Memorial Fund) and 
formalized an IAOS award for student conference papers.  The award is a one-year membership for 
papers about obsidian-related research.  All students presenting papers on their obsidian-related research 
are eligible for the award.  Thus far this year we have given three of the awards for papers presented at the 
SAAs in San Juan.  The recipients are Kimberly Kersey, Karin J. Rebnegger, and Nicholas Tripcevich.  
We hope to reprint their papers in the next issue of the Bulletin. 
 
We discussed a couple of ideas for an IAOS-sponsored symposium at the SAAs in Austin next year and 
welcome suggestions.  We are also considering the possibility of an IAOS obsidian studies workshop at 
the 2008 SAAs in Vancouver.  It will have been 10 years since the last IAOS workshop in Seattle.  I think 
the numerous advances in geological, hydration, and geochemical studies over the past decade make the 
idea of a workshop especially timely.  Please let us know if you have any ideas for specific workshop 
topics. 
 
I hope everyone has a great summer. 
 
Phil 
 
NOTES FROM THE SECRETARY/TREASURER
 
I am excited to have taken over the Secretary/Treasurer position and am working to make a smooth 
transition from Janine Loyd.  Over the next few months I will be updating the IAOS membership list and 
sending out reminders about membership renewals.  If you have any questions about your membership or 
need to update your contact information, please feel free to contact me anytime at 
colbyp@u.washington.edu.  Thanks! Colby  
 
Also, please note the new IAOS mailing address: 
 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
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Fire Effects to Obsidian during the Valle Toledo Prescribed Burn 
Jamie A. Civitello 

Valles Caldera Trust, Jemez Springs, NM 
 
The Valles Caldera National Preserve is 
located in the Jemez Mountains of north-
central New Mexico. In the fall of 2005, the 
Preserve conducted a prescribed burn in the 
Valle Toledo, one of the high elevation 
(greater than 8500 ft amsl) grasslands that 
characterize the caldera. The primary goal 
was to measure the effectiveness of 
prescribed fire as a tool for improving 
grassland community health as part of the 
Preserve’s science-based adaptive 
management principle. The Preserve 
contains deposits of high-quality obsidian 
which have been used locally and regionally 
throughout prehistory. Fire can physically 
alter obsidian and affect the obsidian 
hydration dating potential of artifacts. 
Previous studies have examined fire effects 
under various conditions (see Loyd, Origer, 
and Fredrickson 2002). However, the effects 
of low-intensity grassland fire on obsidian 
artifacts are not well known. The Valle 
Toledo prescribed burn provided an 
opportunity to examine fire effects to 
obsidian in a grassland setting under 
controlled circumstances where effective 
temperatures could be precisely and 
accurately measured.  

ee
s 
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Fire Effects to Obsidian in Experimental 
Plots 
 
To assess fire effects to obsidian in a 
grassland setting under controlled 
conditions, experimental plots were 
established in the Valle Toledo prior to the 
burn. Artifacts from a large quarry on the 
Preserve were collected, cataloged, and 
sawed in half. Four plots were established in 
areas of varying biomass within the burn 
area. Ten artifacts were placed at each plot; 
one sawed half of each artifact remained as 

an unburned control sample. The artifacts in 
the plots were placed intentionally within 
fuel, etched for identification, and mapped. 
Fuel type and height was recorded. Strings 
were placed at known heights on T-posts to 
record flame length. A HOBO thermocouple 
was placed at the center of each plot with 
the thermocouple sensor tip extending 1 cm 
to 5 cm above ground surface. Temperatures 
were recorded during the fire every 15 
seconds. After the fire, the artifacts were re-
mapped and collected. Both the control and 
burned sample were re-examined for 
macroscopic fire effects and submitted for 
obsidian hydration analysis to Tom Origer 
and Associates.  
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Figure 1. Recorded temperatures at plots 
A, B, C, and D during the Valle Toledo 
prescribed burn. Plot B did not burn. 
Fifteen second recording interval.  
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Results 
 
All plots burned with the exception of Plot B 
in the low biomass condition of the lower 
montane grassland. Preserve archaeologist 
William Barfuss monitored the plots during 
the burn. Temperatures at Plots A and C 
reached over 800°F for a maximum of 15 
seconds. Plot D reached 1218°F for a 
maximum of 15 seconds (Table 1; Figure 1).  
 
Fire Effects to Obsidian Hydration Bands 
 
Ten percent (3/29) artifacts exposed to fire 
showed altered obsidian hydration bands. 
Two affected bands became diffuse, while 
one became thickened. Broken down by 
plot, 1 of 10 artifacts in Plot A and Plot C 
each showed altered hydration bands, while 
1 artifact of 9 in Plot D was altered.   
 
 
Macroscopic Fire Effects to Obsidian 
 
No artifacts showed surface crazing, a 
diagnostic fire effect (Friedman and 
Trembour 1983, Steffen 2002, Steffen 
2005). Sixty two percent (24/39) of artifacts 
showed sooting or plant residue buildup. All 
artifacts in Plot A (10/10), 60 percent of 
artifacts in Plot C (6/10), and 89 percent of 
artifacts in Plot D (8/9) showed 
sooting/residue. 

Discussion 
 
Previous studies have indicated that fire 
effects are primarily influenced by the 
variables of temperature and duration of fire 
exposure. Most studies that have 
documented altered hydration bands 
involved temperatures reaching at least 
300°F or exposure of specimens to long 
duration of heat exposure (e.g., Solomon 
2002; Trembour 1990; but see also Benson 
2002). Although temperatures at our plots 
reached up to 1218°F, exposure to 
temperatures above 200°F only ranged from 
30 seconds to 1 minute, 45 seconds. Short 
duration of exposure may account for the 
relatively low occurrence of altered bands, 
even in the two plots with the highest 
biomass and highest experienced 
temperatures (Plot A and D). The most 
widespread fire effect was the buildup of 
soot and plant residue on artifact surfaces, 
particularly on the artifacts in Plot A under 
the pine and grass litter. The prevalence of 
soot buildup likely resulted from the poor 
combustion associated with brief duration of 
heat exposure. Even though more artifacts in 
Plot A experienced sooting than artifacts in 
other plots, there is no greater proportion of 
altered hydration bands on those artifacts. 
This prescribed grassland fire altered 
obsidian hydration bands on only a small 
proportion of exposed artifacts. 
 

Table 1. Plot Conditions and Experienced Temperatures.   

 Vegetation Type Ground Fuel Conditions Relative 
Biomass Level 

Maximum Experienced 
Temperature 

Plot A 
Ponderosa pine overstory with 
Parry’s oatgrass and Thurber’s 
fescue understory 

Thick pine needle and grass 
litter and duff. high 866°F (463°C) 

Plot B Lower Montane Grassland 
Sparse pine dropseed and blue 
grama clumps. High % bare 
ground. 

low n/a 

Plot C Upper Montane Grassland 
Parry’s oatgrass and Arizona 
fescue bunches. Low % of bare 
ground. 

moderate 828°F (442°C) 

Plot D Upper Montane Grassland Vigorous oatgrass and fescue. 
Zero % bare ground. high 1218°F (659°C) 
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RESEARCH NEWS AND NOTES 
 

This new section of the IAOS Bulletin is devoted to research news and notes from our 
membership. Please consider submitting an abstract or brief description of your current research, 
and include your contact information if you would like to receive comments, questions, or 
suggestions from our readers. Contributions for the research news and notes can be emailed to 
the Bulletin editor at cdillian@princeton.edu   
 
Carolyn Dillian 
Princeton University 
cdillian@princeton.edu  
 
 Though I frequently try to avoid 
publishing too much of my own research in 
the Bulletin, I’m writing this entry as a call for 
help, rather than a presentation of my latest 
data. I have recently been invited to join 
Rutgers University and the National Museums 
of Kenya on a project near Koobi Fora, on the 
shores of Lake Turkana in northern Kenya. 
My task is to investigate the feasibility of 
sourcing studies on obsidian from Holocene 
sites in the region. Though I have familiarized 
myself with the work of Harry Merrick and 
Francis Brown, probably the most 
comprehensive obsidian study in the country 
to date, I continue to seek additional 
information regarding obsidian sources in the 
region. I welcome any and all suggestions for 
citations, research methodology, or contacts. 
Here are some of the issues I’m trying to 
overcome: 
 

• It is difficult, if not impossible, to take 
artifacts out of the country for analysis. 

• XRF and/or other sourcing 
technologies are difficult to access in 
Kenya.  

• There are many unknown obsidian 
sources in the region, and few 
published datasets for the composition 
of known sources.  

 
 
 
 
During the first field season, I plan to develop 
a protocol for visual sorting and description of 
obsidian artifacts. I hope to identify visually 
distinctive categories that may or may not 
correlate to geologic sources. I also would like 
to explore the utility of using specific density 
as a preliminary sorting category. There are 
both trachyte obsidians and rhyolite obsidians 
in the vicinity of Koobi Fora that may sort 
differently on a density scale. Finally, I plan to 
begin discussion of resource procurement, 
exchange, and interaction in the Holocene on 
the eastern shores of Lake Turkana, Northern 
Kenya.  
 Please contact me if you have any 
suggestions, comments, citations, resources, 
or critiques of this proposed research. I’m in 
the preliminary planning stages at this point, 
and welcome any and all comment. Thank 
you! 
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Obsidian Abstracts from the 2006 Annual Meeting of the Society for American 
Archaeology, San Juan, Puerto Rico 

 
Lisa Beyer and Robert Tykot: The Prehistoric 
Sources of Obsidian on the Island of Lipari, Italy: 
Preliminary Results Using LAICPMS 
Our preliminary results of LAICPMS analysis 
performed on obsidian derived from in situ 
prehistorically available obsidian flows on the 
island of Lipari were studied in order to determine 
which of these flows were likely utilized during 
the Neolithic period. Our results seem to indicate 
that both Gabellotto Gorge and Canneto Dentro 
volcanic vents produced high quality obsidian that 
was exploited during the Neolithic and that both of 
these sources of obsidian formed an integral part 
of a long-distance coastal trade network.  
 
Jamie Civitello: Valle Toledo Prescribed Burn: 
Site Discovery Issues and Fire Effects to Obsidian 
The Valles Caldera National Preserve recently 
conducted a prescribed burn in the Valle Toledo, 
on e of the large high-elevation grassland valleys 
that characterize the caldera. Numerous 
undocumented archaeological deposits occur 
within the 1900 acre burn area, providing an 
opportunity to monitor fire effects and to assess 
site discovery methods in a grassland setting. A 
pre-burn sample survey documented cultural 
material as well as surface visibility. Pre-burn 
results will be compared to 100 percent post-burn 
survey results. Fire effects to obsidian are 
documented within artifact monitoring plots, with 
obsidian samples exposed to fire under varying 
biomass loads and effective temperatures.  
 
Véronique Darras: Obsidian Strategy and Power 
in the Tarascan Society from the Malpais de 
Zacapu, Michoacan. The study of obsidian 
artefacts from the Zacapu region, for the 
Postclassic period, has emphasized important 
transformations which broke with regional 
productive and technical systems which were 
previously in existence between Late Classic and 
Early Postclassic period. These changes modified 
the main structure of the economic system 
involving new patterns in acquisition strategy, 
production, technology, distribution and use. They 
may be connected with the emergence of 
centralized power structures in the Tarascan 
society. This paper focuses on the mechanisms 

which regulated the obsidian economic activities 
during the Late Postclassic period at the Tarascan 
sites of the Malpais de Zacapu.  
 
Mary Beth Day, William Hoffman, David Bailey 
and George Jones: Chemical Characterization of 
Chert and Fine-Grained Volcanic Artifact Source 
Materials in the Eastern Great Basin 
Paleoarchaic (11,500-8,000 BP) inhabitants of the 
eastern Great Basin left behind tools made 
primarily from three materials: obsidian, fine-
grained volcanics, and chert. The majority of 
volcanic rock sources have been identified and 
characterized. Trace element data from ICP-MS 
analysis does not distinguish between various 
chert sources. However, preliminary major and 
trace element data from XRF analysis show that 
some of the chert sources are chemically uniform 
and can be distinguished from other sources. The 
potential of chert characterization is considered in 
light of prehistoric material selection patters and 
previous provenance studies of fine-grained 
volcanic and obsidian sources.  
 
Carolyn Dillian, Charles Bello and M. Steven 
Shackley: Mid-Atlantic Super-Long Distance 
Obsidian Exchange. Preliminary analysis of a 
small sample of obsidian artifacts from 
archaeological contexts in the mid-Atlantic region 
has yielded tentative trade connections to western 
U.S. obsidian sources. This research has resulted 
in exciting suggestions that cross-continental 
down-the-line exchange may have occurred in 
prehistory. However, due to the extreme distances 
covered by the exchange networks proposed here, 
archaeological provenience, in addition to 
geologic provenance, is of utmost concern. A 
critical examination of archaeological provenience 
and geochemical sourcing as tools for 
understanding prehistoric exchange remains 
valuable in ongoing archaeological dialogue.   
 
Mostafa Fayek, Lawrence Anovitz, Lee Riciputi, 
David Cole and Michael Elam: A New 
Understanding of Obsidian Hydration 
Obsidian hydration dating (OHD) is based on the 
premise that when an obsidian artifact is 
manufactured the fresh surface exposed 
immediately begins to hydrate. Unfortunately, 
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surface concentrations may not equilibrate at room 
temperature for hundreds or thousands of years., 
and diffusion coefficients are compositionally 
dependent. “Self-stress” caused by the in-diffusing 
species, plays an important role. SIMS analysis of 
H and O, however, clearly suggests that only the 
hydrogen from water enters the glass at lower 
temperatures, not oxygen. Applications of new 
analytical approaches and experimental data to 
chronology  and paleoclimatology have shown the 
potential applicability of this new approach. 
 
William Fowler: The Conquest-Period Obsidian 
Industry of Ciudad Vieja, El Salvador 
Ciudad Vieja, the ruins of the first villa of San 
Salvador, occupied 1528-1545, was inhabited by a 
large indigenous Mesoamerican population. They 
continued to use obsidian implements after the 
Conquest, but a drastic change occurred in the 
patterns of procurement and manufacture of these 
implements. No evidence exists that obsidian tools 
were produced on site. The pattern of evidence 
presented indicates that prismatic blades were 
imported ready-made for sale or barter at the town. 
In less than a generation after the Conquest, a 
highly specialized skill was lost, and ancient trade 
and exchange patters were greatly altered forever.  
 
Helen Haines: To See the World in a Shard of 
Glass: The Wider Implications of the Ancient 
Maya Obsidian Trade. Obsidian is one of the most 
ubiquitous and easily traceable long-distance 
exchange goods in the ancient Maya world. Yet, 
because of its pluralistic social value (utilitarian & 
ritual), the networks through which this material 
was exchanged are among the most difficult to 
identify. This situation has been compounded by a 
research approach in which obsidian from all 
geological sources is considered equal. Based on 
contextual evidence that suggests the Maya 
ascribed different values to the various sources of 
obsidian, this paper will present a new paradigm to 
explain the means and rationale behind the 
Formative and Classic period obsidian trade. 
 
Ricardo Leonel Cruz Jímenez and Dolores Tenorio 
Castilleros: Dinámicas de Circulación de 
Obsidiana entre el Centro Norte del Golfo de 
Veracruz y los Yacimientos en el Estado de 
Hidalgo, a Traves de Análisis por Activación de 
Neutrones. Se plantea de una forma diacrónica la 
interacción que existió entre el centro-norte del 

Golfo de Veracruz y los principales yacimientos 
de obsidiana localizados en el actual estado de 
Hidalgo: Zacualtipán, Sierra de las Navajas y 
Tulancingo. La propuesta de interacción se hace a 
partir de los resultados obtenidos con análisis de 
activación neutrónica reportados en la literatura de 
esta región arqueológica, así como por los 
efectuados por los autores en muestras obtenidas 
en el área periférica de El Tajín. Se aborda la 
importancia de estas fuentes de obsidiana en la 
conformación de las dinámicas culturales, políticas 
y geográficas de esta porción de Mesoamérica.  
 
Kimberly Kersey: Emerging Elite Economies: A 
Diachronic View of Obsidian Trade in the 
Mesoamerican Formative Period in the Belize 
Valley. Trade and exchange networks in ancient 
Mesoamerica were composed of dynamic, 
interlaced systems defined by a variety of 
relationships among people from many regions. 
The diversity and density of “exotic” materials 
recovered from ritual contexts, dating to the 
Formative period at the ceremonial centers of 
Blackman Eddy and Cahal Pech, indicate that 
interactive spheres of trade and exchange of ritual 
paraphernalia were well-established by this time. 
With the data acquired from past and recent 
excavations, and through new and refined 
techniques of sourcing materials, it is possible to 
reconstruct trade routes which can be used to 
examine ancient ritual economies. 
 
Michael Love: Obsidian Procurement and Use in 
Formative Period Households in Pacific 
Guatemala. Obsidian was essential to ancient 
Mesoamerican households and they pursued 
multiple strategies for its obtainment and use. In 
Formative Period Pacific Guatemala, obsidian was 
exchanged in many forms, most notably raw 
materials, used production at the household level, 
and prismatic blades, obtained in finished form. 
This paper compares obsidian use at the sites of La 
Blanca and El Ujuxte. La Blanca was a Middle 
Formative regional capital, while El Ujuxte 
emerged during the Late Formative. There were 
significant changes in household strategies over 
time, due largely to greater centralized control 
over the economy at El Ujuxte.  
 
 
 



Karin Rebnegger: Changes in Obsidian 
Production and Consumption in the Lake 
Patzcuaro Basin, Michoacan. A hierarchy of 
settlements existed around Lake Patzcuaro from 
the Tarascan capitol of Tzintzuntzan to secondary 
administration sites and tributary centers. Analysis 
of obsidian from two sites, one an administration 
center and the other a tribute center have 
highlighted particular patterns and changes in 
production and consumption of obsidian from 
local and long distance sources. Local and state 
elites inhabited both sites and analyses of obsidian 
manufacture and source location show that these 
sites may have had different functions. This too 
may indicate the changing socio-political 
organization of obsidian production and use 
throughout the Tarascan State. 
 
Timothy Seaman and Anastasia Steffen: Walking 
on Broken Glass: 2005 Survey on Cerro del Medio 
Despite the renown of Cerro del Medio as a major 
southwestern U.S. obsidian source, private 
ownership has severely restricted past 
archaeological investigations. During the 2005 
season, the VCNP Cultural Resource Program 
conducted the first systematic block survey on 
Cerro del Medio. Site documentation in the 475-
acre survey area provides a representative sample 
of diverse surface assemblages that range from 
discrete clusters of biface-reduction debitage to 
enormous quarries atop obsidian-rich geological 
deposits. The survey design incorporated recent 
geological data, providing an opportunity to fully 
integrate the geological and archaeological 
investigations and overcome inadvertent bias in 
obsidian sampling. 
 
Anastasia Steffen: Investigating Obsidian Water 
Content in Valles Caldera Volcanic Glasses 
Analyses of obsidian composition are critical for 
both archaeological obsidian sourcing and 
hydration dating. This study integrates 
investigation of elemental composition and water 
content in rhyolitic glasses from Valles Caldera 
sources in the Jemez Mountains in northern New 
Mexico. Results of LOI and FTIR analyses of 
water content demonstrate important differences in 
compositional variation when comparing obsidian-
bearing deposits of explosive origin, as in the 
Cerro Toledo obsidians (e.g. Obsidian Ridge), to 
glasses formed in extrusive volcanic contexts as at 

Cerro del Medio. These results indicate new 
research directions for improving the performance 
of hydration dating.  
 
A. Natasha Tabares, Helen Wells and C. William 
Clewlow, Jr.: Obsidian Subsources, Hydration and 
Projectile Points: New Data from the Rose Valley 
Region, Southeastern California. Sourcing 
obsidian samples from sites in the Rose Valley 
region has yielded new data regarding the use of 
subsources in the Coso Volcanic Field. Hydration 
readings and diagnostic projectile points support a 
time span of 9000 years for occupation of the 
region. Hydration data also contribute to a 
growing database of revised time ranges for 
specific point types in southeastern California.  
 
Nicolas Tripcevich: Mobility and Exchange in the 
Andean Preceramic: Insights from Obsidian 
Studies. Regional patterns of obsidian use during 
the Andean preceramic reveal developments that 
took place during this long and variable period. 
Data from recent survey and testing at the Chivay 
obsidian source provides information about the 
preceramic use of lithic source areas. These data 
are examined in conjunction with published 
obsidian distribution data from the Andes in a GIS 
environment in order to evaluate models of 
preceramic mobility and regional interaction. 
Transformations that occurred during the 
preceramic, such as the domestication of camelids 
and early social complexity, can be explored with 
data from obsidian procurement and distribution.  
 
Robert H. Tykot, Carlo Lugliè, Teddi Setzer, 
Giuseppa Tanda and Ronald Webb: Surveying and 
Excavating a Prehistoric Obsidian Workshop in 
Sardinia (Italy): Studying the Chaîne Opératoire 
Survey and excavation has been conducted at the 
large obsidian workshop site of Sennixeddu, 
adjacent to the SC geological source on Monte 
Arci. Artifacts from this source are found 
throughout Sardinia, and also in Corsica, mainland 
Italy and southern France, dating as early as the 6th 
millennium BC. Systematic survey, along with 
excavations in different areas, has produced 
information on the organization and intensity of 
obsidian production during the Neolithic period. 
More than 100,000 obsidian artifacts have been 
recovered and are being studied and integrated 
with research on obsidian technology, trade and 
use, and other parts of the chaîne opératoire. 
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Institutional Member: $50/year 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
Institutional Members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in 
interlaboratory comparisons and standardization. 
If an institution joins, all members of that 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional Members will receive assistance 
from, or be able to collaborate with, other 
institutional members. Institutional Members are 
automatically on the Executive Board, and as such 

have greater influence on the goals and activities 
of the IAOS.  
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
has recently included a members’ only section.  
 
NEW: You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emailed to the Bulletin at 
cdillian@princeton.edu Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #36 is September 30, 2006. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
91 Prospect Avenue  
Princeton, NJ 08540 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu   
Please send updated address information to 
Colby Phillips at colbyp@u.washington.edu  
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 MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
Not convinced, but want to know more? 
 
___  Please send me a complementary issue of the latest IAOS Bulletin.  
 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $50 Institutional 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 

http://www.peak.org/obsidian/


IAOS Bulletin NO. 36, Winter 2007 
Pg. 1 

ANNUAL MEETING 
 
The annual IAOS meeting will be held during 
the 2007 Society for American Archaeology 
meetings in Austin, Texas. Please join us on 
Friday, April 27, 2007 from 3-5pm in Meeting 
Room 410 at the Hilton, Austin. All are 
welcome to attend! 
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NEWS AND INFORMATION 

 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, or lab report 
for publication in the IAOS Bulletin! Articles and 
inquiries can be sent to cdillian@princeton.edu 
Thank you for your help and support! 

 
 

CALL FOR NOMINATIONS 
 

It’s time to elect a new IAOS President. Our current President’s term ends this year. We will appoint 
a new President at our next annual meeting at the 2007 Society for American Archaeology meetings 
in Austin, Texas, for a two year term. Responsibilities include chairing the IAOS annual meeting at 
the SAAs and working with other officers to manage IAOS business activities. In addition, the 
President, working with the IAOS board, has wide latitude in shaping the role that IAOS plays in the 
field of obsidian studies.  
 
Deadline for nominations is April 1, 2007. Nominations may be sent via email or regular mail to the 
Secretary/Treasurer, S. Colby Phillips at colbyp@u.washington.edu. 
   

International Association for Obsidian Studies 
 
President Philippe LeTourneau 
Vice President Carolyn Dillian 
Secretary-Treasurer Colby Phillips 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
IAOS Board of Advisors Roger Green 
  
 

Web Site: http://www.peak.org/obsidian 
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Emerging Elite Economies: Formative Period Obsidian Distribution in the Belize River 
Valley 

 
Kimberly M. Kersey 

Winner of the 2006 IAOS Student Paper Award 
 
Introduction 
 

The Middle to Late Formative Period (1000 
B.C. to A.D. 300) in Mesoamerica marks a time of 
growing interaction between many groups and 
communities. In the Maya Lowlands, this temporal 
frame is characterized by settlement expansion, 
population integration, and participation in inter-
regional trade and exchange networks of non-local 
or “exotic” goods, technology, and symbols.   
Emerging social complexity is also evident in the 
form of labor investments in construction 
programs, the differential accumulation of 
“wealth,” and implementation of an iconography 
of authority.   

Although Formative Period deposits are often 
concealed by later Classic period constructions in 
many instances, a great deal of information has 
been amassed through recent excavations in the 
Belize River Valley. Of special note, 
investigations of Formative Period deposits at the 
sites of Blackman Eddy (Brown 2003; Garber et 
al. 2004a) and Cahal Pech (Awe 1992; Cheetham 
1995, 1996; Garber 2006; Garber et al. 2004a) 
reflect developmental sequences with evidence of 
emerging elitism and other elaborate socio-cultural 
manifestations, including participation in long-
distance trade networks, as early as the Middle 
Formative Period.  By defining these elements of 
Formative occupations — specifically through 
identifying construction sequences, architectural 
elaborations, shared iconography, and ritual 
behaviors — the importance of long-distance trade 
and exchange networks, that resulted in the 
distribution of exotic items related to “wealth” and 
prestige, is unquestionable. Additionally, the 
complexity and organization required for 
developing and maintaining inter-regional 
networks has also been linked to the genesis of 
social complexity during the Formative Period in 
much of the Lowlands (Adams 1977; Andrews 
1983, 1990; Price 1978; Rathje 1971). 

 
 

 
The focus of this study was to conduct a 

diachronic and synchronic investigation of 
obsidian distribution spanning the entire 
Formative Period and into the Early Classic at the 
sites of Blackman Eddy and Cahal Pech. Recent 
source data of 52 obsidian samples recovered from 
well-defined Formative Period construction 
sequences and associated ritual deposits from 
these sites were used to identify and examine 
spatial and temporal trends in the distribution of 
obsidian sources within the Belize River Valley. 
Chemically “fingerprinting” obsidian samples 
from Middle and Late Formative Period contexts 
at Blackman Eddy and Cahal Pech has allowed for 
an examination of the degree of participation in 
inter-regional exchange at the community level, 
accumulation of “wealth” accompanying the 
emergence of hierarchical social differences, the 
potential for reconstruction of trade and exchange 
routes traversing through the Belize River Valley, 
and an investigation of any local variations in 
procurement and distribution between these two 
major centers during this lesser-known era in 
Mesoamerican prehistory.  In addition, by 
comparing the Blackman Eddy and Cahal Pech 
data to the available sourcing data from other 
communities in the Belize Valley, and from other 
sites in the Lowlands, similarities or 
inconsistencies in previously observed trends will 
be further examined.   

 
Obsidian as a Non-Essential Commodity 
 

Obsidian, jade, and marine shell were among 
the commodities traded or exchanged in relatively 
small amounts during the Middle Formative 
Period; the quantity of these goods and likely the 
frequency of exchange transactions increased 
during the Late Formative and into the Classic 
Period. In many early Middle Formative Period 
contexts, obsidian and other exotic items are often 
found in association with ritual events such as 
feasting, dedication, and termination of public 
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structures, as well as interred with the dead, and 
less often found in domestic contexts. Later in the 
Middle Formative Period, social hierarchical 
differences become evident archaeologically by 
the amount of labor and material invested in 
construction efforts, coupled with the appearance 
of public iconographic displays of supernatural 
and political power, and by a more discreet use of 
exotic items in private and public ritual. Moreover, 
increasing social differentiation and complexity 
appears to also be linked to increasing 
circumscription of these goods that were used to 
define authority and rulership during the Maya 
Classic Period (Freidel 1992; Freidel and Schele 
1988a).   

Obsidian persisted as a highly valued material 
as is evident in archaeological contexts, 
iconography, and ethnohistorical and ethnographic 
records.  Its physical qualities allow for conchoidal 
fracturing, thus permitting the production of nearly 
flawless and elegant prismatic blades, made 
possible through a pressure blade flaking 
technique. Beyond aesthetics, these prismatic 
obsidian blades are extremely efficient cutting and 
slicing tools — although less commonly used in 
households for such tasks due to limited 
availability in most cases — and were traditionally 
used in bloodletting rituals and auto-sacrificial 
ceremonies as a vehicle to communicate with the 
supernaturals and aid in transformation (Saunders 
2001; Schele and Miller 1986). 

Ideologically, the importance of obsidian 
among Mesoamerican cultures, spatially and 
temporally, can be interpreted and defined by its 
geologically localized occurrence in [volcanic] 
mountains.  Mountains were commonly viewed as 
sacred places of creation, or the Yax hal witz (the 
first true mountain of maize), thereby considered 
to be the domiciles of the ancestors and 
supernatural beings, and also directly linked to 
production of rain-clouds and rain, therefore being 
directly tied to fertility (Freidel et al. 1993; Reilly 
1996; Saunders 2001; Schele 1995). The corpus of 
sculpture and architecture in early Mesoamerica 
often depict thematically conservative narratives 
involving creation and fertility, originating in the 
natural realm, being reinforced and replicated in 
the physical realm through bloodletting rituals, 
abundant re-creations of the sacred mountain 
theme, and reproduction of the cosmos in 
architecture and monuments (Ashmore 1991, 

1992; Ashmore and Sabloff 2002). Subsequently, 
by association, obsidian was naturally, 
symbolically, and cosmologically imbued with the 
intrinsic power of the sacred mountain and 
through its use as an apparatus in bloodletting, 
provided a direct link to the ancestors, the 
supernatural realm, and fertility. 

 
Obsidian Procurement and Distribution 
 

Obsidian was quarried from several distant 
volcanic mountain locales and arrived in the Maya 
Lowlands as a result of extensive networks of 
inter-regional trade and exchange. Research has 
indeed shed light upon the nature of the 
Mesoamerican economy, though it has become 
clear the inherent complexities of inter-regional 
exchange systems, especially when considering 
native economic systems, are often driven by a set 
of different forces (i.e., distinct ideologies, 
worldview, religion) thus creating a supply and 
demand set apart from those participating in, for 
example, a capitalist economy. Moreover, the 
inherent complexities are illuminated when the 
logistical mechanisms of transport, complex 
networks of relationships established through trade 
and exchange, and factors of socio-political, 
economic, and religious organization are taken 
into consideration (Fowler et al. 1989). However, 
through refined procedures of chemical analyses 
(e.g., neutron activation analysis and X-ray 
fluorescence), the association of obsidian artifacts 
to their places of origins has been made possible 
with near 100% certainty (Asaro et al. 1978; 
Cobean et al. 1991; Glascock et al. 1994, 1998, 
1999), therefore adding an essential element to the 
study of obsidian procurement and distribution.   

Through previous source analyses, three major 
obsidian sources in the Guatemalan highlands — 
El Chayal, San Martin Jilotepeque (also referred to 
as Río Pixcaya in the literature), and Ixtepeque — 
have been identified as the primary sources 
supplying obsidian in the Maya Lowlands, and 
were acquired through complex networks 
transporting goods by overland, riverine, and 
coastal routes over 500 km from the source (Dreiss 
1989; Dreiss and Brown 1989; Nelson 1985; 
1989). Obsidian from other sources in Mexico, 
Honduras, and Nicaragua, has also been identified 
in the Lowlands, although in relatively lower 
frequencies.  From these initial analyses, a general 
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diachronic and synchronic framework of inter-
regional obsidian procurement and distribution 
over time has been established. 

Consequently, the growing set of provenience 
data have created additional avenues for intra-site 
and inter-site distribution studies (Awe et al. 1996; 
Dreiss 1989; Dreiss and Brown 1989; Guderjan et 
al. 1988, 1989; McKillop 1989), contextual 
analyses (Fowler et al. 1989; Hammond et al. 
1984; Hurtado de Mendoza 1989; Moholy-Nagy 

1989; Rice 1983; Rice et al. 1985; Sheets 1975), 
and typological analyses (Awe and Healy 1994; 
Clark 1987; Lewenstein 1981; 1989; Moholy-
Nagy et al. 1984). The work presented here is built 
upon certain elements of previously proposed 
models, and the data presented in this study are 
also an extension of the growing data set and a 
contribution to the study of obsidian trade and 
exchange in the Maya Lowlands. 

 

Table 1. Blackman Eddy obsidian source data by temporal affiliation and context. 
 
Additional Sample Data and Preliminary 
Results of Obsidian Sourcing 
 

Fifty-two obsidian samples recovered from 
Formative period deposits were submitted to Dr. 
Michael Glascock at the (MURR) Archeometry 
Laboratory for source analysis using instrumental 
neutron activation analysis (INAA). Chemical 
sourcing via short-irradiation instrumental neutron 
activation analysis (INAA) resulted in the positive 
source identification of 51 of the 52 samples 
submitted for the elemental source analysis. The 
one sample from Blackman Eddy, unable to be 
sourced by the short-irradiation method, was 
submitted for long-irradiation analysis of which 
results are still pending, but upon initial 
observation, Glascock (2006 personal 

communication) favors origin from a Honduran or 
Central Mexican source.   

Forty-two obsidian samples were selected 
from Blackman Eddy, which represents 21% of 
the total obsidian assemblage from Structure B1. 
Nineteen (45%) of the 42 samples from Blackman 
Eddy were recovered from ritual deposits while 
the remaining 23 (55%) were recovered from well-
defined construction sequences.  Overall, a total of 
37 obsidian artifacts (88%) are from the four 
Formative period intervals, while the remaining 5 
obsidian samples (12%) were recovered from the 
transition Late Formative/Early Classic period 
deposits and Early Classic period deposits 
exclusively. The sourcing data from Blackman 
Eddy represents the largest single dataset of 
sourced obsidian from one locale in the Belize 



IAOS Bulletin NO. 36, Winter 2007 
Pg. 5 

Valley; prior to this study, no obsidian from 
Blackman Eddy has been chemically sourced. 
These data will not only substantially increase the 
dataset for the Belize River Valley, but may also 
illuminate any minor intricacies not visible in 
smaller sampling arenas. 

A total of 34 obsidian artifacts were recovered 
from Cahal Pech Plaza B trench excavations in 
2004 and 2005. Of the 34 samples, 10 obsidian 
artifacts were recovered from Formative Period 
deposits which represents 30% of the total 
obsidian recovered. Five (50%) of the 10 obsidian 
samples were recovered from ritual/burial deposits 
while the remaining five (50%) obsidian artifacts 
were recovered from associated fill from 

sequential construction phases. In addition to the 
source data from these 10 obsidian samples, 
previous sourcing data from Cahal Pech (Awe et 
al. 1996) will also be examined. 

Upon initial observation of the sourced 
obsidian data, it is obvious that an overwhelming 
majority of obsidian from Blackman Eddy 
originated from the San Martín Jilotepeque source 
(Table 1).  Interestingly, however, a majority of 
obsidian from the same temporal sequence at 
Cahal Pech originated from the El Chayal source; 
the overwhelming majority of El Chayal obsidian 
at Cahal Pech has also been documented by Awe 
et al. (1996) (Table 2).   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2. Cahal Pech obsidian source data by temporal affiliation and context. 
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Blackman Eddy: Temporal Distribution, 
Context, and Raw Material Source 
 

Of the 283 obsidian artifacts recovered from 
the site of Blackman Eddy, 217 (77%) were 
recovered from excavations in Structure B1 alone.  
The large number of obsidian found in Structure 
B1 is not surprising because this structure was a 
major focal point of a variety of integrative 
activities over the entire span of occupation — 
first as a household, then for public ritual and civic 
gatherings, and finally as the locale for more 
private elite ritual and ceremony (Brown 2003; 
Garber et al. 2004a, 2004b).  Furthermore, much 
more of the structure was excavated compared to 
other structures at the site (Figure 1).  As noted 
before, 42 samples (or 21%) were selected from 
the Structure B1 assemblage for chemical source 
analysis.  

 
 

 
Figure 1. Map of the Belize River Valley. 

Transitional Kanocha to Early Facet Jenney 
Creek Phase (ca. 1000/900 B.C. to 850 B.C.) 
 

The earliest deposits containing obsidian 
at Blackman Eddy date to the Early Middle 
Formative Period associated with the 
transition from Kanocha phase ceramics to the 
early facet Jenney Creek phase ceramics (ca. 
1000/900 B.C. to 700 B.C.). Attesting to 
participation in the established networks of 
inter-regional exchange at this early date, 
other exotics such as greenstone and 
numerous marine shells have also been found 
during this early period.  A number of 
obsidian blades fragments were recovered—5 
of which were submitted for sourcing. All five 
blades were sourced to San Martín 
Jilotepeque. 
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The Kanocha phase and early facet Jenney 
Creek phase deposits at Blackman Eddy 
overall reflect a developmental sequence 
beginning with the raising of perishable 
domiciles to the construction of simple 
masonry architecture and lime-plaster plaza 
floors atop bedrock. With the increased labor 
investment evident in these construction 
efforts, ritual feasting of a variety of animal 
foods, the use of pan-Mesoamerican 
iconographic emblems, and the presence of 
exotic items, the first materializations of a 
communal identity is visible at Blackman 
Eddy during this phase (Brown 2003:111). 

The presence of obsidian blades in these early 
Middle Formative contexts may signify the earliest 
use of obsidian blades in the Maya Lowlands to 
date (Brown, personal communication). 
Interestingly, very few obsidian blades were found 
in the earliest occupation levels at Cahal Pech; 
rather, numerous obsidian flakes were present.  
Based on this observation, Awe and Healy (1994) 
suggest that a developmental sequence from a 
flake to a blade industry in the Belize Valley was 
likely during the Middle Formative (Awe and 
Healy 1994).  Additionally, Clark (1987) argues 
that spread of obsidian blade technology “appears 
to have followed the emergence of complex 
chiefdoms in any given region, suggesting that its 
spread was not due solely to the technical 
efficiency of blades” (1987:260).  Obsidian blades 
have been recovered from the early Middle 
Formative Period deposits when Blackman Eddy 
appears to have been an emerging egalitarian 
society focused on “communal” construction 
efforts and public ritual feasting, rather than a 
complex chiefdom.  However, its strategic location 
near the navigable Belize River and established 
trade routes inland from the coast may have 
facilitated access to the technology or the blades 
themselves, as well as access to other goods.  
These favorable circumstances may have allowed 
the inhabitants of Blackman Eddy to accumulate 
wealth which may have contributed to their 
emergence as a seat of power in the valley later in 
the Middle Formative.  Conversely, Cahal Pech 
appears also to be strategically located (only 5 km) 
from the confluence of the Mopan and Macal 
Rivers (that form the Belize River; see Figure 1), 

but a majority of the obsidian assemblage consists 
of flakes rather than blades.  This may be a 
reflection the differences in local redistribution, 
differential access to technology, or alternatively, 
the inhabitants of Cahal Pech were involved in 
other spheres of trade. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Map of Blackman Eddy site core (from 
Garber et al. 2005b:50). 
 
Early Facet Jenney Creek (850 B.C. to 650 B.C.) 
 

The initial rectangular platform constructions, 
Structure B1-7th and B1-6th, mark the first 
appearance of public structures and obvious 
“community” expression, as well as evidence of a 
substantial increased labor investment (Brown 
2003:114).  Extended over a wide area just west of 
the platforms was associated ritual debris, the 
remnants of possible feasting events.  The  
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Figure 3. Possible biface fragment from an unknown obsidian source, Blackman Eddy (illustrated by the 
author). 
 
communal ritual feasting events, visible here at 
Blackman Eddy, are part of a larger spatial pattern 
that characterizes much of the ritual behavior 
during the Middle Formative Period (Garber et al. 
2005a).  A total of five obsidian samples were 
recovered in the construction fill of these early 
platforms.  All but one of the obsidian samples 
have been sourced to San Martín Jilotepeque.   

The one sample representing the unidentified 
source in either Honduras or Central Mexico is a 
possible biface fragment found in construction fill 
also related to the first phases of platform 
construction during this time.  Morphologically, 
the fragment is interesting because it has a series 
of small negative flaking scars characteristic of the 
final stages of biface thinning on the ventral side.  
The dorsal side is characterized by a semi-concave 
to flat plane that exhibits no evidence of flake 
removal and it has no finished edge or evidence of 
use-wear along any edge; the edges are thick and 
irregular as if it was a mid-section ventral surface 
fragment belonging to a larger chipped stone 
implement (Figure 3).  These characteristics and 
breakage patterning suggest that this fragment may 
have been part of a complete chipped stone tool or 
eccentric that was intentionally, not naturally, 
smashed.  At Blackman Eddy, evidence of ritual  

 

 
destruction of chipped stone items is found within 
a ritual deposit placed in a shell-lined basin-
shaped depression cut into bedrock (BR-F2) 
(Brown 2003:116–118; Garber et al. 2004a:37).  
Destruction of cultural materials for ritual 
purposes is narrated in the Popol Vuh (Tedlock 
1985), and is a common practice evidenced by 
remains of Late Formative Period and Classic 
Period dedicatory termination ritual events 
(Garber 1983). 

 
Transitional Early Facet Jenney Creek/Late Facet 
Jenney Creek (650 B.C. to 300 B.C.)  
 

Four complete blades and 14 blade fragments 
are associated with this phase.  Seven of these 
obsidian samples were recovered from ritual 
deposits associated with the construction of 
Structure B1-5th; and 3 are affiliated with the 
construction and dedication of Structure B1-4th.  
The remaining eight obsidian artifacts were 
recovered from fill within these constructions.  
Sixteen of the obsidian samples (88%) were 
derived from the San Martín Jilotepeque source.  
El Chayal and Ixtepeque are represented by one 
sample each, collectively forming 12% of the 
sourced obsidian from this period. 
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Figure 4.  Reconstruction of Structures B1-5th and 
B1-4th, Blackman Eddy (from Garber 2004a:39). 
 

Rather dramatic social changes, with signals 
of emerging elitism, occurs at Blackman Eddy 
during this temporal interval as suggested by 
increased wealth evident in labor investment, 
elaborate architecture, and inventory and nature of 
ritual deposits.  This is first documented with the 
construction of Structure B1-5th (Figure 4), a 
triadic arrangement of three platforms, and 
indicates a higher level of architectural elaboration 
than previous structures (Garber et al. 2005:38). 
The triadic arrangement of Structure B1-5th also 
suggests the physical manifestation of the “Three 
Stone Place” of creation at the base of the “first 
true mountain of maize,” or Yax hal witz (Brown 
2003:124).  Thematically, this representation of 
the “Three Stone Place” of creation is one of 
numerous examples documented architecturally 
and iconographically throughout Formative Period 
Mesoamerica. 

The trajectory of architectural elaboration at 
Blackman Eddy continues with the construction of 
a larger single-tiered rectangular platform with an 
inset staircase and extended basal platform (B1-
4th).  In addition, decorative elements such as 
stucco façade masks were put in place along the 
basal platform (see Figure 4), which marks the 
earliest documented use of architectural masks in 
the Lowlands to date (Brown 2003:134; Garber et 
al. 2004a:42).  Architectural façade masks are 
common in Late Formative construction programs 
and are interpreted as a mode of communication 
about worldview, the social order, and the 
supernatural, which would have been recognizable 

by those participating in inter-regional interaction 
spheres during the Late Formative Period (Freidel 
1979). Furthermore, it is suggested by numerous 
scholars that the mask tradition not only expressed 
a powerful worldview, but also communicated 
aspects of the social order and legitimized the 
development of early kingship within society 
(Freidel and Schele 1988; Garber et al. 2004a, 
2004b; Hansen 1992). This discovery of façade 
masks during the Late Middle Formative at 
Blackman Eddy may suggest that Late Formative 
and Classic architectural decoration evolved out of 
this earlier mask tradition and that “the material 
symbol system of kingship had antecedents in the 
Middle [Formative]” (Brown 2003:138).   

 

 
Figure 5.  Reconstruction of Blackman Eddy 
Structures B1-3rd-g through B1-3rd-a (from Garber 
2004a:43).  
 
Terminal Late Facet Jenney Creek (ca. 300 B.C.) 
 

Nine obsidian samples are associated with the 
Terminal Late Facet Jenney Creek phase. This 
grouping of sourced obsidian was recovered from 
the subsequent construction phases of Structure 
B1, designated as B1-3rd-g, B1-3rd-f, and B1-3rd e 
(Figure 5). All of the obsidian associated with this 
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phase originated from the San Martín Jilotepeque 
source. 

Six phases of construction (B1-3rd-a through 
B1-3rd-g), defined by the various architectural 
elaborations and construction techniques, span the 
Late Middle Formative to the Late Formative 
Periods. The shift in architectural style and 
materials occurs after Structure B1-4th was burned 
and desecrated signifying possible evidence of 
hostile acts or warfare (Brown 2003:157; Brown 
and Garber 2003; Garber et al. 2004a:42).  
Subsequently, these six phases of construction 
doubled the height of the B1-3rd over time and 
added an outset staircase by the final construction 
phase of B1-3rd-a.  Within the construction fill of 
B1-3rd-g, five of the sourced obsidian blade 
fragments were recovered.  A total of three ritual 
deposits are affiliated with B1-3rd-g construction 
and are possibly associated with the dedication of 
an additional summit platform.  Above these 
deposits was another modest dedication of a 
carved shell pendant, complete blade (broken into 
halves) of San Martín Jilotepeque obsidian, 
deposited within the fill of the platform. 

Beyond the rather intense construction 
programs initiated during this time at Blackman 
Eddy, other changes occur in the valley and in the 
Lowlands as a whole.  These changes are 
characterized by population increase and 
integration, settlement expansion, and increase in 
trade of items such as obsidian, marine shell, and 
greenstone.  Consequently, the upper class of 
Blackman Eddy appears to be accumulating a fair 
amount of the wealth indicated by the increased 
quantity of exotics, labor investment in 
construction efforts, and assertions of a degree of 
central authority present in architectural 
elaborations during this time.  Garber et al. 
(2004a:44) note “the picture that emerges for late 
Jenney Creek phase culture in the valley is one of 
a precocious society” with Blackman Eddy 
possibly emerging as a seat of power in the Belize 
River Valley.  

 
Transitional Barton Creek/Mount Hope to 
Hermitage phase (350 B.C. to A.D.300) 
 

Three blade fragments in the sourced obsidian 
assemblage represent the transitional Barton 
Creek/Mount Hope to Hermitage ceramic phases 
during the Late Formative to Early Classic 

Periods. All blade fragments are from El Chayal 
obsidian.   

The later subphases of B1-3rd construction 
signal a change in architectural style to more of a 
pyramidal form as well as indicate change in ritual 
behavior from a more open communal expression 
(i.e., ritual deposits scattered on the surfaces of 
structures) to a more restrictive private form of 
ritual (i.e., caching in more defined and secluded 
niches of the structures) (Brown 2003:139).  
Surrounding communities in the Belize Valley 
(e.g., Cahal Pech, Pacbitun, El Pilar, Buenavista 
del Cayo, and Actuncan) were also implementing 
construction programs for development of 
ceremonial precincts during the Middle to Late 
Formative. Brown (2003:142) interprets the 
several phases of construction to Structure B1-3rd 
may indicate the inhabitants of Blackman Eddy 
might have been struggling to compete for power 
with these neighbors and validated their authority 
through architectural height and elaboration.  
Shifts in architectural style and ritual behavior 
during this time begin to mirror Classic Period 
forms of architecture and ritual practice that 
signify association with the institution of kingship 
that defines the later Classic Maya civilization 
(Demarest 1992; Freidel 1977, 1992; Freidel and 
Schele 1988a; Garber et al. 1998; Grove and 
Gillespie 1992; Ringle 1999). These shifts from 
“communal” identity to more “private” personas 
evident in architecture and ritual behavior further 
suggest the emergence of an elite class, increasing 
status differentiation between members of the 
community, and attest to increasing social 
complexity. 

 
Figure 6. Blackman Eddy Structure B1-2nd façade 
mask (from Garber et al. 2004b:56).  
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By the end of the late Formative Period, initial 
construction of Structure B1-2nd was complete.  
Structure B1-2nd was composed of two-tiers 
reaching a height of 3.4m, an addition of a central 
outset staircase, and stucco façade masks on the 
lower and upper tiers of the structure. The central 
section of the mask represents the head of a long-
nosed deity flanked on each side by panels with 
circular partially preserved decorative ear-flares. 
The head is resting in an outwardly flaring bowl, 
shown in profile, and adorned with three large dots 
(Figure 6).  The bowl functions symbolically as a 
“bloodletting bowl” and is viewed as a portal 
defining the liminal space between the natural and 
supernatural worlds while the three dot adornment 
symbolizes the “Three Stone Place” of creation 
(Garber et al. 2004b, 2005). This iconographic 
composition may further reiterate the Popol Vuh 
story of the severed head of the father of the Hero 
twins emerging from a blood bowl.  This theme 
has also been represented symbolically in Burial 1 
from Plaza B at Cahal Pech, which will be 
discussed momentarily.  These further elaborations 
of Structure B1 define an important element of the 
functioning ceremonial precinct at Blackman Eddy 
that was constructed to replicate the cosmological 
order.  In other words, Structure B1 became a 
sanctified location with adequate staging areas for 
shamanic performance and re-enactments of the 
creation story complete with iconographic façade 
decorations “serving to fuse cosmology and myth 
into an architectural display of supernatural and 
political power” (Garber et al. 2004b:54).  
 

Hermitage phase (A.D. 300 to A.D. 600) 
 

Two blade fragments, of El Chayal obsidian, 
are associated with Structure B1-2nd-a, and 
possibly with ritual activity, during the Hermitage 
ceramic phase of the Early Classic Period. 
Numerous pieces of obsidian were recovered from 
the later construction phases of Structure B1. 
However, due to architectural slump and recent 
destruction, the exact temporal affiliations could 
not be determined. 
 
Cahal Pech Obsidian: Temporal Distribution, 
Context, and Raw Material Source 
 

A total of 34 pieces obsidian have been 
recovered from recent trench excavations in Plaza 
B at Cahal Pech (Figure 7).  Ten of these obsidian 
artifacts were recovered from well-defined 
Formative Period ritual deposits and construction 
sequences sealed under Classic Period plaza 
floors.  The remaining 24 are associated with 
Classic Period plaza floor construction episodes.  
Sourcing data from previous excavations of 
Structure B4 (Awe et al. 1996) will also be 
combined with the most recent sourcing data. 
 

Figure 7. Map of Cahal 
Pech site core.  
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Transitional Cunil to Early Facet Jenney Creek 
phase (1100/1000 B.C. to 900 B.C.) 

 
The appearance of Cunil phase ceramics at 

Cahal Pech marks the earliest occupation sequence 
established atop bedrock (Awe 1992). During 
previous investigations of Structure B-4 (at the 
southern end of Plaza B; see Figure 7), a total of 
28 obsidian pieces were recovered from the 
transitional Cunil to Early Facet Jenney Creek 
(Kanluk) phase. However, the exact details of 
artifact types were not available. Based on 
previous observations, it is likely that a majority of 
these obsidian artifacts were flakes (Awe 1992; 
Awe and Healy 1994; Cheetham 1995, 1996; 
Healy 1999).  Seven obsidian artifacts (25% of the 
total obsidian recovered) from the transitional 
Cunil to Early Facet Kanluk phase in Structure B-
4 were sourced to El Chayal (Awe et al. 1996; see 
Table 2, b).  

 
Transitional Early Facet Jenney Creek to Late 
Facet Kanluk phase (700 B.C.) 
 

A total of one complete blade, two blade 
fragments, and two flakes were recovered from 
early to late Middle Formative deposits associated 
with transitional early to late facet Jenney Creek 
(Kanluk) phase ceramics.  All common highland 
Guatemalan obsidian sources are represented in 
the sample and consist of: one blade fragment of 
San Martín Jilotepeque obsidian; the single 
complete blade, one blade fragment, and one flake 
of El Chayal obsidian; and one flake representing 
the Ixtepeque source (see Table 2, a).  The two 
blade fragments and two flakes are associated with 
Floor 4 of Plaza B which was an artifact-laden 
lens (ranging from 5 to 20 cm in thickness) that 
extended rather consistently through the entire 
excavation trench.  The possibility that this dense 
artifact zone represents ritual feasting events is 
likely and detailed analysis is in progress (Garber 
et al. 2005).  

During trench investigations in Plaza B in 
2004, three platform structures (A, B, C), 
associated with early facet Jenney Creek phase 
material, were discovered. The precise north to 
south dimensions of Platform C are not known due 
to limited exposure of the trench excavation but 
the southeastern corner of Platform B was 
revealed during the 2005 investigations indicating 

a total length exceeding 15 meters. Burial 1 was 
discovered at the southernmost corner of Platform 
B. A human skull and six polished greenstone 
beads were found inside a large red bowl (type 
variety currently under analysis), located directly 
under a very large limestone slab that formed the 
exact corner of Platform B. The body (separated, 
but assumed to belong to the head) extended with 
the feet pointing to the north-northwest closely 
aligned with the axis of Platform B. Associated 
grave goods consisted of a small groundstone 
“cone,” shell tinklers, and a single El Chayal 
obsidian blade.   

   The head-in-bowl composition may 
symbolically represent the episode in the Popol 
Vuh of the Hero Twins planting their father’s 
decapitated head which in turn sprouts into a 
maize plant. The head-in-bowl symbolism 
manifested here during the early Middle Formative 
also resonates with later iconographic themes used 
in architectural displays of supernatural and 
political power such as the stucco masks 
decorating the facades of many Late Formative 
period structures, including Structure B1 at 
Blackman Eddy.   

Three out of four obsidian artifacts recovered 
from early to late Middle Formative Period 
deposits during previous investigations in 
Structure B-4 at Cahal Pech were submitted for 
source analysis (Awe et al. 1996). Two samples 
were sourced to San Martín Jilotepeque obsidian 
(66%), and the other was from the El Chayal 
source (34%).  However, this higher percentage of 
San Martín Jilotepeque obsidian may be a 
reflection of the small sample size. 

 
Xacal/Barton Creek phase (350 B.C. to 350 A.D.) 
 

Three blade fragments and two flakes were 
recovered from the Xacal/Barton Creek phase 
which is temporally assigned to the Late 
Formative. Similar to earlier phases, all common 
Guatemalan sources are represented. Two of the 
blade fragments and one flake are of El Chayal 
obsidian, the other blade fragment is San Martín 
Jilotepeque obsidian, and one Ixtepeque flake.  
This phase was associated with Plaza Floor 3 and 
consisted of remnants of intact plaster and floor 
fill approximately 15 to 20 cm thick. Artifacts 
recovered from this level include: lithic tools, 
polished and unworked greenstone fragments, 
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numerous marine shell fragments and beads, 
obsidian blades/flakes, and a slate fragment.  

Awe et al. (1996) submitted three (50%) of six 
obsidian artifacts recovered from Late Formative 
deposits in Structure B-4 for source analysis.  

Similar to the Middle Formative obsidian 
assemblage, San Martín Jilotepeque obsidian was 
represented by two (66%) of the obsidian samples, 
while the other sample was from the El Chayal 
source (see Table 2, b).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3. Summary of available obsidian source analysis data from the Maya Lowlands. 
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Observed Trends and Comparisons of Obsidian 
Source Data in the Maya Lowlands 
 
 A paucity of sourcing data for the lowland 
Formative Period has made the investigation of 
early inter-regional trade and exchange networks a 
difficult task. Awe and Healy (1996:161) note that 
the smaller quantity of sourced and dated obsidian 
from the Formative Period in comparison to 
obsidian data from the Classic Period, may suggest 
a more limited incipient obsidian trade or limited 
access to obsidian sources during this early time. 
However, it may also be a reflection of the 
inaccessibility of Formative Period deposits as 
most are buried deeply under Late Classic 
constructions. 

Nevertheless, through full horizontal 
excavations of Structure B1 at Blackman Eddy, 
trench excavations in Plaza B at Cahal Pech, and 
previous excavations in Structure B-4, a noticeable 
amount of exotic materials (i.e., obsidian, 
jade/greenstone, and marine shell) have been 
recovered from deposits spanning the Terminal 
Early Formative Period to the Late Formative 
Period indicating a moderate level of participation 
in the active inter-regional trade and exchange 
systems of the time.  This early evidence for inter-
regional interaction in the Belize River Valley also 
suggests that long-distance trade and exchange 
spheres were well-established by the Formative 
Period in Mesoamerica. 

Blackman Eddy and Cahal Pech, as well as 
many others sites in the Belize Valley, have been 
the focus of investigations for a greater part of the 
last 50 years. Consequently, a well-defined 
chronology based on radiocarbon dates, associated 
construction sequences, ritual behaviors, and 
ceramic data has been established. Elemental 
sourcing of obsidian from Blackman Eddy and 
Cahal Pech has allowed for another facet of 
history in this region to be explored. This sourcing 
data, and associated contextual and temporal data, 
have aided in the diachronic and synchronic 
analysis of obsidian distribution from these two 
sites located in the Belize River Valley.  From the 
obsidian sourcing data presented above apparent 
differences exist in the percentages of obsidian 
present at each site. This may suggest that 
different mechanisms of obsidian distribution, or 

redistribution, were at play in the Belize River 
Valley.   

The high percentages of San Martín 
Jilotepeque obsidian found at Blackman Eddy in 
the Middle to Late Formative Periods are 
congruous with the general pattern of obsidian 
distribution throughout the Maya Lowlands at the 
sites of El Mirador, Peten Lakes sites, La Libertad, 
Seibal, Tikal, and Edzna (see Dreiss 1988; Dreiss 
and Brown 1989; Fowler et al. 1989; Hammond 
1982, 1984; Nelson 1985; Nelson et al. 1978; Rice 
1984; Rice et al. 1985) (Table 3). The shift in 
distribution from San Martín Jilotepeque obsidian 
to El Chayal during the Late Formative into the 
Early Classic is also visible at several of the 
lowland sites listed above as well as at Blackman 
Eddy. This shift to the primary use of El Chayal 
obsidian has been argued as being a result of the 
reorganization of obsidian networks possibly 
linked to the emergence of the Kaminaljuyu 
highlands chiefdom during the Late Formative 
(Fowler et al. 1989; Hurtado de Mendoza 1989; 
Michels 1976; Nelson 1985). However, this shift 
is not felt equally throughout the Lowlands as a 
whole suggesting a more complex set of variables 
may account for differential distribution and 
procurement of obsidian. For example, 
involvement in different spheres of trade and 
exchange (not necessarily politically aligned), 
fluctuating economies, political/social/ religious 
alliances or allegiances and conflict may account 
for the differences in procurement and 
distribution.  

A majority (60%) of the Cahal Pech obsidian 
from the most recent source data, as well as from 
previous sourcing data (69%; Awe and Healy 
1996), is from the El Chayal source which goes 
against the general trend of obsidian distribution in 
the Lowlands.  A fair representation of obsidian 
from both San Martín Jilotepeque (20% this study; 
31% Awe and Healy 1996 data) and Ixtepeque 
(20% this study) obsidian is also documented.  
Similarly, obsidian source analysis of five artifacts 
(one flake from the Middle Formative, four blade 
fragments dating to the Late Formative) from the 
nearby site of Pacbitun, upriver and to the 
southeast from a tributary to the Macal River, 
show a similar pattern to the source data from 
Cahal Pech, with 60% El Chayal and 40% 
Ixtepeque obsidian.  The dominant percentage of 
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El Chayal at Cahal Pech and also Pacbitun, 
contrasting with the primary San Martín 
Jilotepeque presence at Blackman Eddy during the 
Formative Period, appears to be the result of 
access to different spheres of trade or involvement 
in a different redistribution network.  The location 
of Pacbitun — in the hills along a tributary of the 
Macal River, southeast of Cahal Pech (see Figure 
1) — suggests that goods may have been funneled 
through Cahal Pech and then redistributed to 
Pacbitun.  Analysis of obsidian source data from 
northern Belize coupled with obsidian data from 
other lowland sites suggest that geographical 
location and political/social/religious affiliations 
may have resulted in differential distribution of 
obsidian, as will be discussed below.   

Provenience data from the northern Belize 
sites of Colha and Cuello consist of relatively 
equal amounts of all three major Guatemalan 
obsidian sources, as well as a significant 
percentage of Mexican obsidian from Cuello (see 
Table 3). Sourced obsidian from other northern 
Belize sites illustrate similar patterns, although the 
sample sets are much smaller and may not be 
representative of the complete regional obsidian 
assemblage. Overall, Dreiss suggests (1989) that 
access to obsidian from all of these sources during 
this time may be a reflection of the favorable 
geographic location in close proximity to 
established coastal networks, as appears to be the 
case at Colha and Cuello. In addition, through 
examination of trace element data and 
development of a regionalized distribution model 
for the Belize periphery, Dreiss’ (1989) also 
suggests that acquisition of obsidian and resulting 
patterns of distribution were possibly linked to 
exposure of Tikal’s sphere of influence. 
Furthermore, communities strategically located 
near established trade routes, such as Blackman 
Eddy’s location near probable riverine routes, may 
have participated in the network as “minor-
redistribution nodes.” Blackman Eddy’s role as a 
“minor-redistribution node” may be directly tied to 
the accumulation of wealth — evidenced 
archaeologically in both artifactual and 
architectural data — and may have contributed to 
its emergence as a “seat of power” during the 
Middle to Late Formative Period in the valley. 

Through analysis of available obsidian source 
data, patterns of episodic exploitation of particular 
obsidian sources during the Formative Period into 

the Early Classic Period have been revealed by 
fluctuating frequencies and differential distribution 
of obsidian thus providing a base for a diachronic 
reconstruction of obsidian trade networks (Awe et 
al. 1996; Dreiss 1989; Dreiss and Brown 1989; 
Rice 1984, 1985).  The dynamic nature of obsidian 
trade and exchange networks evident 
archaeologically and chemically has precipitated 
curiosity regarding differential access and 
distribution, the nature of emerging economies, the 
catalytic role of trade in internal organization, and 
centralized control of the obsidian sources. Thus 
far, the available trace element data in the Maya 
Lowlands has contributed a great deal to the study 
of inter-regional trade and exchange networks. 
The source data from Blackman Eddy and Cahal 
Pech greatly increase the data set of sourced 
obsidian for the Belize River Valley and for the 
Lowlands as a whole. However, as some queries 
were answered in this study, unique patterns of 
obsidian distribution in the valley have raised 
more questions regarding the nature and 
dynamism of Formative period trade and 
exchange.  
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Obsidian Bifaces of the Eastern Sierra: 
The Portuguese Bench and Cactus Flat Biface Cores 

 
Alan P. Garfinkel, Jeanne Day Binning, Craig Skinner, 

Alexander K. Rogers, Russell Kaldenberg, and Thomas Chapman 
 

Introduction 
 

Recently a number of us (AG, JB, and CS) 
authored a study on a remarkable cache of 26 
obsidian bifaces collected at Little Lake in eastern 
California (Garfinkel et al. 2003).  While making a 
formal presentation discussing the cache at the 
Maturango Museum in Ridgecrest, a collector 
approached the senior author and said that he had 
a similar biface to those in the Little Lake cache in 
his possession.  He indicated his wish to donate 
the specimen to the Museum.  This provided us 
with an opportunity to study this new biface.  It 
had been discovered in the vicinity of Portuguese 
Bench, and collected from a surface context 
between Fine Canyon and Portuguese Canyon at 
an elevation of 4300 feet on the eastern scarp of 
the Sierra Nevada.  

Later, a second biface came to our attention: it 
was collected by Thomas Chapman in 1961, over 
45 years ago.  That artifact was also found lying 
on the surface of the ground.  This biface however 
was recovered near the Cactus Flat obsidian 
source, a subsource within the Coso Volcanic 
Field.  It was discovered at the Cactus Flat village 
site (CA-Iny-274) at an elevation of about 5,000 
feet.   

For this study, Craig Skinner, of the Northwest 
Obsidian Laboratories provided the hydration 
analysis and sourcing analysis via chemical 
characterization for both bifaces. 
 
Portuguese Bench Biface 
 

The first biface specimen is a massive core, 
one of the largest ever recovered in the region.  
The Little Lake cache specimens were large but 
this specimen is even more massive.  The biface 
weighs more than twice as much as the heaviest 
biface in the Little Lake group (see Table 1).  As 
with those in the Little Lake cache, this is a biface 
core made on a flake. The biface appears to be 
manufactured with a hammerstone based on some 
of the observed flake scars.  A ventral remnant is 
found on the dorsal surface of the flake indicating 

that the preform flake was removed from a larger 
flake.  The ventral remnant is covered with 
scratches.  These may indicate that the original, 
larger flake was carried in some type of bag with 
items that could scratch the flake prior to it being 
spalled or sectioned.  The preform flake was 
removed in a different direction than that of the 
original flake from which it was detached.  Three 
to four major flake removals occurred on both the 
dorsal and ventral faces of the flake/biface.  
Edging (platform positioning) is exhibited on both 
biface faces and is most pronounced on the ventral 
side.  The ventral face (dorsal surface of original 
flake) retains a very flat old weathered surface 
exhibiting pitting.  This old surface covers about 
20% of the current ventral face of the flake/biface. 

The biface was quarried at West Sugarloaf 
Mountain, a subsource of the Coso obsidian source 
cluster located in the Coso Range of eastern 
California within the confines of the China Lake 
Naval Weapons Station north of Ridgecrest.  The 
obsidian hydration measurement reading obtained 
for the artifact was 4.1 microns.   
 
A revised lowland Coso hydration rate equation,  
 
Y=659.21 - 516.04x + 155.02x squared - 4.56x cubed   
 
was proposed by Basgall and Hall (2000).  This 
equation translates the micron reading of the 
biface into an age within the Haiwee Period (A.D. 
600-1300, 3.7-4.9 microns) of ca. AD 1115 or 835 
uncalibrated radiocarbon years before present. 

Onken (2001:117) recently proposed an 
alternative source and temperature specific 
lowland Coso hydration equation for the Coso 
Volcanic Field that provides calendar dates based 
on calibrated radiocarbon determinations and 
associated suites of Coso hydration measurements.  
That equation is 24.45 µm squared/1000 years and 
provides a calendar date of ca. AD 1263 or 687 
years before present (present = AD 1950).   The 
age provided by that rate is very close to those of 
the Basgall and Hall (2000) equation (as reported 
above). 
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Figure 1.  Portuguese Bench Biface – ventral 
face. 

 
The only known location within the Coso 

aboriginal quarries that has hydration rims of this 
small size is Maggie’s Site (Elston and Zeier 1984; 
Garfinkel et al. 2003; Gilreath and Hildebrandt 
1997).  As with the Little Lake cache, the biface 
was, most likely, quarried from this general area; 
mining of this areas is indicated by bench and pit 
mines.  It is quite curious that aboriginal flint 
knappers should have been quarrying such large 
and massive biface cores so late in time.  During 
the period, when both the Portuguese Bench biface 
and the Little Lake cache were manufactured, 
arrow points were exclusively in use.  Most 
eastern California researchers have consistently 
averred that by this date big biface cores were on 
the wane and had been replaced by expedient flake 
tools often scavenged from earlier materials. In the 
eastern Mojave it has been noted that chert bifacial 
cores become reduced in size after the advent of 

the bow and arrow (Binning et al. 1986:175, 
2004:5).  Perhaps changes in the character of 
biface-core use over time are in need of re-
examination.  
 

 
Figure 2.  Portuguese Bench Biface – dorsal 
face. 
 
Cactus Flat Biface Core 
 

The Cactus Flat specimen is a more reduced 
and finished biface core than any of the Little 
Lake or Portuguese Bench artifacts. This 
percussion biface was thinned with a 
hammerstone.  Six major flake removals are 
evident on the ventral face and eleven on the 
dorsal face of the core.  Edging (platform 
positioning) is exhibited on both faces and is most 
pronounced on the ventral face. Three flake scars 
run almost completely across the entire face of the 
biface (nearly an outrepassé or overshot flake was 
removed), two on the dorsal side of the biface and 
one on the ventral.  This approach to biface 
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reduction has been noted as a technique used by 
Clovis flint knappers (see Bradley 1991:370; 
Collins 1999:46; Frison and Bradley 1999:65; 
Gramly 1999:63, 2004:37; Wilke et al. 1991:265-
266).   Wilke and his colleagues have noted that 
part of an overall pattern for Clovis age lithic 
reduction is:  
 
 “…the detachment by percussion of 
thinning flakes from one margin of the biface and 
stopping them at the other margin with maximum 
efficiency and minimum loss of material or 
symmetry through overshot…” (Wilke et al. 
1991:266). 
 

The Cactus Flat biface core is also consistent 
with other elements of the Clovis pattern in being 
a relatively large bifacial core of oval or leaf 
shape.  Besides the overall morphology of the 
Cactus Flat artifact, also the length, width, and 
thickness of the biface compare favorably with 
several “Clovis point blanks” that were part of the 
Anzick site Clovis cache from Montana (Wilke et 
al. 1991: Figures 3, 4, and 6).  Those bifaces 
similarly exhibited a minimum number of flake 
detachments with a minimum loss of useful 
toolstone.  The Cactus Flat artifact would be 
considered as a “late middle” stage biface when 
compared to the other recently discussed Coso 
bifaces (Little Lake and Portuguese Bench) that 
represent earlier stages in the reduction sequence. 

It was anticipated that this biface would have 
originated from the nearby Cactus Flat or 
Sugarloaf Mountain obsidian sources.  Hence it 
was a great surprise to have determined that the 
biface actually was manufactured from Bodie Hills 
obsidian.  That source is about 130 miles to the 
northeast of the discovery site. Such a 
determination is improbable but not impossible as 
artifacts of exotic obsidians occasionally turn up in 
prehistoric sites in the Coso Volcanic Field.  For 
example, artifacts made from Casa Diablo 
obsidian, a source near Mammoth Lakes, 
California, have routinely been identified within 
the Coso region.  The Casa Diablo source is 
located 150 miles north of the Coso area. 

A surprisingly large obsidian hydration 
measurement of 8.8 microns was obtained for the 
Cactus Flat biface.  One of us (CS) has developed 
a database of obsidian hydration measurements for 
Bodie Hills' obsidian artifacts and out of 1,018 

hydration measurements only ten are larger than 
this rim (Craig Skinner personal communication 
2006).  Rosenthal and McGuire (2004) have 
completed the most ambitious and extensive study 
evaluating the rate of hydration rim development 
for Bodie obsidian.  They suggest their “Model C” 
as most compatible with current radiometric dates 
and the associated suites of obsidian hydration 
measurements.   That power function equation 
produces calibrated radiocarbon ages (calendar 
dates) that best fit the current data (Rosenthal and 
McGuire 2004:124). 
 
That equation is: Y=86.021x 2.28 

 

“Y” equals the age in calibrated radiocarbon years 
before present and x equals the number of 
microns, with the present equal to AD 1950.  
Using their lowland rate equation, developed for 
sites of nearly similar elevation (4,000 feet or 
less), a calendar date of 12,280 cal BP was 
calculated based on the 8.8 micron rim size.  The 
upland rate, if applied, would produce a far greater 
and unreasonably ancient age. 

The early age and exotic location for the 
Cactus Flats obsidian biface core is consistent 
with, what some have suggested are, the mobility 
patterns of late Pleistocene hunter-gatherers.  
Recent research (Jones et al. 2003) suggests that 
during the Paleoindian Period the early occupants 
of the central Great Basin traversed very large 
subsistence areas with extensive foraging ranges.  
In alignment with that model are mobility tactics 
requiring moves of up to 400-km north south and 
100-km east west.   

During the late Pleistocene, effective moisture 
was greater than in any subsequent interval in the 
prehistory of central Nevada and “travelers” 
(Bettinger and Baumhoff 1982) operated in small 
groups and had low population densities.   
According to Jones et al. (2003), these groups had 
little competition for resources and made only 
brief residential stays.  They appear to have 
migrated, on their annual rounds, between 
resource-rich patches that were rapidly depleted 
(Bettinger 1991, 1994, 1999).   Most likely the 
Cactus Flat biface of Bodie Hills obsidian was 
procured as an “embedded” activity rather than 
through formal exchange, although informal 
reciprocal trade cannot be completely ruled out 
(Basgall 1989). 
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Given the obsidian hydration measurement of 
the Cactus Flat biface it is likely that the artifact is 
of Clovis age and might be associated with some 
of the earliest colonizers of the Americas.   It has 
been noted that Clovis assemblages contain large 
amounts of exotic toolstone (Basgall 1989; Collins 
1999:40; Frison and Bradley 1999:65).  This may 
indicate that these hunter-gatherers had limited 
knowledge of the locations of toolstone sources 
(although it has also been argued Clovis people 
had knowledge of sources of high quality stone) 
that lay ahead of them during their moves across 
the landscape.  They did this to ensure that they 
carried ample high quality toolstone with them in 
the form of portable bifacial cores.  Such would 
seem to be the case in the present instance in 
which Bodie Hills obsidian was carried 130 miles 
from its source to another location containing 
ample high quality volcanic glass-- the Coso 
Volcanic Field. 
 

 
Figure 3. Cactus Flat Biface – dorsal face. 
 

Conclusion 
 

The two bifaces discussed here reflect 
behavior from two very disparate time periods.  
The Portuguese Bench biface core fits well with 
the Little Lake cache discussed in our previous 
report.  As with the Little Lake cache bifaces it is 
an early stage biface exhibiting limited evidence 
of reduction.  The biface was most likely intended 
as a handy package of toolstone useful in the 
production of informal flake tools and arrow 
points.   The Little Lake cache and the Portuguese 
Bench biface core have similar hydration rim 
measurements that date to the very end of the 
Haiwee Period or the earliest years of the Marana 
era (ca. AD 1100-1400).  The later stage Cactus 
Flat biface is a result of human behavior that 
occurred 12,000 years ago or earlier.   

The only commonalities of these two bifaces 
are 1) both were found in the Coso area and 2) 
both are percussion bifaces made of obsidian.   
The Cactus Flat biface was originally quarried 130 
miles to the northeast and carried to the Coso area.  
The stage of the Cactus Flat biface suggests that 
further thinning and finishing occurred in the 
interim.  Once the biface was brought to the Coso 
Range, the hunter-gatherers found themselves in 
an area with a wealth of obsidian.  In this context, 
the value of the biface diminished and thus it was 
discarded.   Obsidian toolstone could now be 
quarried and made into bifacial cores to meet 
future needs.   Finally, the Cactus Flat biface 
exhibits many characteristics in overall 
morphology and reduction strategy and is similar 
in age to those found in Clovis contexts. 

It is obvious that much remains unknown and 
perhaps unknowable regarding the aboriginal 
activities in the Coso region both in the late 
Pleistocene and the more recent past.  
Nevertheless, the obsidian artifacts scattered about 
the landscape compel our attention and interest 
and provide us with insight into both unique and 
common behaviors of past hunting and gathering 
cultures of the Coso region.  This is certainly true 
of the two artifacts discussed here. 
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Table 1.  Comparison of Obsidian Biface Cores from the Eastern Sierra 
 
Portugese Bench Biface 
Hydration measurement and age:  4.1+ .2; 835 rc years bp; ca. AD 1115 (Basgall & Hall 2000 
rate) 687 cal. yrs bp;  ca. AD 1263  (Onken 2001) 
Length 210 
Width 120 
Thickness 50 
Weight 1065 g 
Source: West Sugarloaf Mountain (Coso) 
 
Little Lake Biface Cache 
Mean hydration measurement and age:   3.8 + .2; 686 rc years bp; ca. AD 1264 (Basgall & Hall 
2000 rate) 590 cal. yrs. bp; ca. AD 1359 (Onken 2001) 
 Range Mean S.D. C.V. 
Length 117-160 139 11.4 .08 
Width 77-94 85.4 4 .05 
Thickness 22-40 30.9 4.6 .15 
Weight 243-529 348 68.6 .2 
Source: West Sugarloaf Mountain (Coso) 
Summary: N =27; Hydration Range:  3.5-5.6 microns;  Mean = 3.8; S.D. .37; CV .09 
N =26 (all complete bifaces with fragmentary outlier removed) 
Hydration Range: 3.5-3.8 microns; Mean 3.7; S.D. .07; CV .01 
 
Cactus Flats Biface 
Hydration measurement and age: 8.8+ .2; 12,280 cal. years bp; ca. 10,330 BC 
Length 182 
Width 74 
Thickness 15 
Weight 268 g 
Source: Bodie Hills California 
Key: S.D.= Standard Deviation, C.V.= Coefficient of Variation, N= Sample Size, 
Cal. = calibrated, bp = before present (AD 1950), rc = radiocarbon 
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RESEARCH NEWS AND NOTES 
 

This new section of the IAOS Bulletin is devoted to research news and notes from our 
membership. Please consider submitting an abstract or brief description of your current research, 
and include your contact information if you would like to receive comments, questions, or 
suggestions from our readers. Contributions for the research news and notes can be emailed to 
the Bulletin editor at cdillian@princeton.edu   
 
Anastasia Steffen 
VCNP Cultural Resources Coordinator  
asteffen@vallescaldera.gov 
505-428-7730  
 
Phil LeTourneau  
plet@unm.edu 
 
Jemez Mountains Obsidian Source 
Database Project 

The Valles Caldera National Preserve and 
University of New Mexico are developing a 
database to compile the occurrence of Jemez 
obsidian artifacts in archaeological 
assemblages throughout North America.  We 
are seeking projects and reports where 
geochemical sourcing has established obsidian 
material provenance from various Jemez 
Mountains geological sources (located in 
northern New Mexico). 

The more commonly found Jemez 
obsidian sources are known variously as 
Cerro del Medio/Valle Grande (Valles 
Rhyolite), Obsidian Ridge/Rabbit Mountain 
(Cerro Toledo Rhyolite) and Polvadera Peak 
(El Rechuelos Rhyolite).  Other source names 
include Bear Springs, Bearhead Peak, 
Canovas Canyon, Cerro Pavo, Cerro Rubio, 
etc.  We are interested in all of these, and are 
particularly seeking evidence of Jemez 
obsidian artifacts in assemblages located far 
away from the original source area. 

We need your help to make the database 
as comprehensive as possible.  If you know of 
projects, articles, or reports that discuss 
sourcing of obsidian artifacts from Jemez 
Mountains sources, please contact Ana 
Steffen, VCNP Cultural Resources 
Coordinator (asteffen@vallescaldera.gov or 
505-428-7730), or Phil LeTourneau 
(plet@unm.edu). 
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Institutional Member: $50/year 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
Institutional Members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in 
interlaboratory comparisons and standardization. 
If an institution joins, all members of that 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional Members will receive assistance 
from, or be able to collaborate with, other 
institutional members. Institutional Members are 
automatically on the Executive Board, and as such 

have greater influence on the goals and activities 
of the IAOS.  
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
has recently included a members’ only section.  
 
NEW: You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emailed to the Bulletin at 
cdillian@princeton.edu Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #37 is May 1, 2007. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
91 Prospect Avenue  
Princeton, NJ 08540 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu   
Please send updated address information to 
Colby Phillips at colbyp@u.washington.edu  
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 MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
Not convinced, but want to know more? 
 
___  Please send me a complementary issue of the latest IAOS Bulletin.  
 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $50 Institutional 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
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We regret to announce that Lisa Swillinger passed 
away in the summer of 2006. Lisa was IAOS 
Secretary/Treasurer 1990-1993 and worked with 
Blossom Hamusek on the Bulletin 1994-1995. Her 
Master’s thesis was on intersource variability in the 
Borax Lake obsidian source. Please see page 2 of 
the Bulletin for her full obituary. Thanks to Tom 
Origer and Janine Loyd for providing this 
information.  
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NEWS AND INFORMATION 

 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian 
community. Please review your research notes and 
consider submitting an article, research update, or 
lab report for publication in the IAOS Bulletin! 
Articles and inquiries can be sent to 
cdillian@princeton.edu Thank you for your help 
and support! 

 
 

CALL FOR PAPERS 
The International Association for Obsidian Studies (IAOS) is organizing a session for next year's 
Society for American Archaeology (SAA) annual meeting, March 26-30, in Vancouver, Canada. 
While the deadline for submissions is not until September, we would like at least a simple response 
indicating your potential interest, by June 30, so that the session(s) would be well-organized. After 
that, a title and 100-word abstract would be required along with conference pre-registration. So please 
let us know if you would be interested in participating. See the formal announcement on page 16 of 
this issue of the Bulletin.  
 
For more information, please contact Robert Tykot at rtykot@cas.usf.edu  

International Association for Obsidian Studies 
 
President Anastasia Steffen 
Vice President Philippe LeTourneau 
Secretary-Treasurer Colby Phillips 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
IAOS Board of Advisors Roger Green 
  
 

Web Site: http://www.peak.org/obsidian 
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NOTES FROM THE PRESIDENT 
 

Greetings!  I am pleased to be involved with 
IAOS during this time of momentum in the 
organization.  Outgoing president Phil LeTourneau 
has provided excellent leadership during the past 
two years, and as IAOS vice president he will 
continue to play a much-needed role.  Secretary-
Treasurer Colby Phillips and Phil have done a 
great job in streamlining the membership process 
and organizing the IAOS files and financial 
records.  And the Bulletin has blossomed into a 
polished and informative source for obsidian 
studies news and research under Carolyn Dillian’s 
skillful editorship.   

Discussion at the IAOS annual meeting in 
Austin, Texas this April focused on proposed 
changes to the schedule of the membership year, 
use of the IAOS member email list, and plans for 
IAOS-sponsored events at the Society for 
American Archaeology annual meetings next year 
in Vancouver.  Please make note that the IAOS 
membership schedule will transition from a rolling 
membership to one tied to the calendar year.  
Questions concerning how the membership email 
list could be used for announcements of interest to 
members but not directly tied to official IAOS 
activities or events led to the decision to allow 
members to opt out of such applications of the 
emailing list.  Keep an eye out for an email from 
me asking your preference as a member, or feel 
free to contact me directly. 

For the SAA meetings next year we are 
planning two events: a symposium and a 
workshop.  Rob Tykot is organizing the 
symposium; the call-for-papers can be found in 
this issue of the Bulletin.  The second event, 
entitled “Workshop on the Sourcing and Dating of 
Obsidian: Updates on X-ray Fluorescence and 
Surface Analysis Methods” was first suggested at 
last year’s IAOS annual meeting as a ten-year 
follow-up the IAOS obsidian studies workshop 
held in Seattle in 1998.  The 2008 workshop is 
being organized by Chris Stevenson and Mike 
Glascock; look for more information on the 
workshop in the next issue of the Bulletin.   

We are continuing to accept nominations for 
the student conference paper awards.  Please send 
your nominees for obsidian-related papers or 
posters to me.  What else can you do to help the 
IAOS expand and improve?  Send papers, research  

 
 

notes, and articles to Carolyn Dillian, Bulletin 
Editor, at cdillian@princeton.edu to share your 
research and promote dialogue.  Distribute IAOS 
fliers at your department, office, organization, or 
field camp.  Forward this Bulletin to colleagues 
who may be interested.  Send ideas, suggestions, 
or comments to me for how we can expand or 
improve the IAOS, further its mission, increase 
inter-disciplinary involvement and dialogue, add 
venues for communication and interchange, or 
increase opportunities to respond to the interests 
and assist in the needs of students, researchers, and 
cultural resource managers who are not obsidian 
specialists.  Finally, visit the IAOS website at 
http://www.peak.org/obsidian.  Our excellent 
webmaster, Craig Skinner, is continually adding 
and updating—likely there is something new since 
your last visit. 
 
Sincerely,  
Ana Steffen 
asteffen@unm.edu 
asteffen@vallescaldera.gov 
 

LISA SWILLINGER 
 
Lisa Swillinger of Chico, CA, passed away at her 
residence on July 8, 2006 at the age of 49. Born Sept. 
13, 1956, in San Francisco, Lisa grew up in Stockton, 
CA. She attended Amos Alonzo Stagg High School, 
where she was active in dramatics - both at Stagg and at 
other Stockton community theaters - before graduating 
with the class of 1974. She received her Masters degree 
in anthropology from California State University, 
Chico. She later became coordinator at the university-
based Northeast Information Center, an archaeological 
clearinghouse for the state of California. Most recently 
she held a position with Butte County’s Search 
Program. Her life’s pleasures were people, animals, 
music and drama. The beloved daughter of the late 
Margery Swillinger, Lisa is survived by her father and 
his wife, Edwin and Rosemary Swillinger of Stockton; 
her brother Timothy Swillinger and his wife Lisa 
Mandelbaum of El Granada; her sister Mrs. Rebecca S. 
Shelley of Eugene, OR; and her sister Heidi Swillinger 
and partner Gregory Glover of Berkeley. The family 
requests that memorial donations be made to: Butte 
County Dept. of Behavioral Health (Search Program), 
109 Parmac Road, Suite 9, Chico, CA 95926. 
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WDXRF Spectroscopy of Obsidian Tools in the Northwest of Iran 
 

Farhang Khademi Nadooshan, Associate Professor, Department of Archaeology, Tarbiat Modares 
University, Tehran, Iran 

S. Colby Phillips, Department of Anthropology, University of Washington, Seattle, USA 
Mohammad Safari, Head of XRF Laboratory, Faculty of Basic Sciences, Tarbiat Modares University, 

Tehran Iran 
 

Abstract: 
Obsidian tools recovered from several newly discovered Neolithic and Chalcolithic sites in Iran have shed 
new light on the paleoeconomy of the region, including prehistoric trade networks.  Obsidian from these 
sites is shown to have been procured and used locally, as opposed to being obtained from more distant 
sources in Anatolia and Armenia. 
 
Key words: Trades, Prehistory, Iran, Obsidian, WDXRF 
 
Introduction 
 
     Until very recently, there has been no 
archaeometry reporting on archaeological sites 
located in northern Iran.  Research on obsidian 
sourcing in Anatolia and the Near East began in 
the mid-1960s by Renfrew and colleagues with a 
primary focus on sources in central and eastern 
Turkey, the Lake Van region including the 
Nemerut Dag volcano, as well as several 
Armenian sources (Cann and Renfrew 1964; 
Gratuze et al 1993; Renfrew and Dixon 1976; 
Renfrew et al 1966, 1968; Wright 1969).  At the 
time, it was assumed that all obsidian in the Near 
East came from these sources (Beale 1973).  
Based on early obsidian sourcing studies, trade 
networks between several regions including 
Anatolia, the Levant, and southern Iran were 
reconstructed (Cann and Renfrew 1964; Tykot 
2002).  During the early phases of the Neolithic, 
obsidian trade networks were embedded within 
local trade between pastoralists and 
agriculturalists, which was expanded into long-
distance trade networks.  An example is the trade 
of domesticated wheat from the Jordan Valley into 
the Zagros-Taurus mountains and the movement 
of sheep and obsidian into the Levant (Wright 
1969).  Blackman (1984) identified trade between 
source locations in central Anatolia and 
archaeological sites in the southern Iranian  
 
 
 

 
 
highlands.  Additional work on the more northerly 
Armenian sources has characterized obsidian from 
these sources as more locally distributed, and not a 
part of the larger long-distance trade networks 
(Chataigner et al 2003; Constaninescu et al 2002; 
Keller et al 1994; Rosen et al 2005; Williams-
Thorpe 1995). 
 
New Sites and Sources 
 
     Recently, several new archaeological sites 
excavated by Alireza Hejabir Noubari in the 
Ghoshania district in northern Iran have begun to 
provide new information about obsidian 
procurement and use in this region.  Obsidian tools 
from Neolithic and Chalcolithic settlements appear 
to have been produced from lithic raw materials 
that were obtained locally.  The site of Shahryri is 
located in the foothills of the Mount Sabalan 
volcano (Figure 1), a local source of obsidian.  
The site of Shiramin, where many obsidian tools 
have been excavated, situated on the shores of 
Lake Uremia, near the Mount Sahand volcano, 
which was first proposed as an obsidian source in 
the mid-1960s (Burney 1964).  These sites have 
been dated to early Neolithic and Chalcolithic 
based on the comparative chronology based on 
ceramics from the Haji Firuz and Yanik Tepe 
sites, two Dalma culture sites in northwestern Iran. 
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Figure 1. Site location. 

 
 
Sample Processing and Analysis 
 
     While a number of different analytical 
techniques are used to determine obsidian 
chemical composition, X-ray microanalysis using 
wavelength dispersive spectrometry (WDS) 
provides usable results, and allows for small 
sample sizes (<1mm3), is relatively fast technique, 
and does not require the sample to be destroyed 
(Verita et al 1994).  However, since WDXRF 
results can be improved by processing powdered 
samples, debitage from the Shahryri and Shiramin 
sites was powdered for spectroscopy using a 
Philips PW2404 XRF instrument calibrated to 
CPM standards for the most accurate results.  The 
results of the elemental analysis are listed in Table 
I. 

 

 
 
Results and Discussion 
 
     The results of the spectroscopy analysis shown 
in Table I demonstrates that obsidian for the tools 
recovered from the site of Shiramin was obtained 
from the local source at Mount Sahand.  Similarly, 
obsidian tools excavated from Shahryri were 
sourced from the local obsidian at Mount Sabalan.  
Obsidian tools from other sites in the Ghoshanian 
region, including Ghaleh Khosrow, were also 
sourced to the Mount Sabalan location.  Analysis 
of artifacts from sites located on the central plain 
of Iran, such as Jiroft and Tepe Ashanah, shows 
that obsidian present in these sites came from 
different sources in other parts of Iran. 
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Table 1. Results of elemental analysis.  

Sample SiO2 Al2O3 TiO2 Fe2O3 MgO Na2O K2O MnO 
 (%) (%) (%) (%) (%) (%) (%) (%) 

Shahryri 69.32 10.58 0.101 1.13 0.06 3.8 4.13 0.063 
Shahryri 72.72 10.98 0.092 0.843 0.04 3.95 4.15 0.07 
Shahryri 67.71 11.61 0.124 0.874 0.12 4.1 3.94 0.057 
Shahryri 67.3 10.9 0.093 0.8 0.06 3.99 4.13 0.067 
Shahryri 65.2 10.7 0.098 0.885 0.07 3.8 4.15 0.06 
Shahryri 66.45 11.14 0.107 1.005 0.11 4.06 4.1 0.063 
Shahryri 62.75 10.31 0.093 0.837 0.02 3.7 4.04 0.064 
Shahryri 68.3 8.76 0.114 1.353 0 3.49 3.48 0.066 
Shahryri 76.736 12.016 0.076 1.242 0.07 3.56 3.85 0.081 
Shahryri 77.106 11.535 0.1 1.088 0.03 3.68 4.12 0.061 
Shahryri 77.899 9.848 0.092 0.66 0.23 3.58 3.9 0.06 
Shahryri 79.286 10.34 0.096 0.795 0.01 3.86 4.04 0.064 
Ghalah Khosrow 61.01 10.25 0.098 1.165 0.03 3.6 4.14 0.06 
Shiramin 73.26 11.04 0.105 0.857 0.04 3.95 4.25 0.059 
Shiramin 70.52 10.71 0.078 0.708 0.02 3.94 3.97 0.079 
Shiramin 68.19 10.68 0.081 0.789 0.03 3.78 4 0.078 
Tape Ashana 75.751 10.381 0.17 3.328 0.121 4.78 4.03 0.076 
Jiroft 62.624 10.845 0.606 5.498 2.23 2.21 2.5 0.117 

 
Conclusion 
 
     Stone tools, and specifically tools made from 
obsidian, played important technological and 
economic roles during the Neolithic and 
Chalcolithic periods of Iran at Dalma culture sites.  
Recent excavations in northwestern Iran have 
revealed several sites that utilized locally available 
obsidian from the Mount Sahand and Mount 
Sabalan areas for stone tool making.  This research 
is interesting in comparison with stone tool 
analysis from Dalma culture sites in other parts of 
Iran where stone tools made from chert are much 
more common than those made from obsidian, 
indicative of a decline in obsidian trade during this 
time that forced people who were not 
geographically close to obsidian sources to utilize 
other raw materials (Singh 1974).  Also, obsidian 
from the Sahand and Sabalan sources is not found 
in other parts of the Near East region, indicating a 
distinctive localization of tool production in 
northwest Iran during the Neolithic, and lack of 
commercial trade linkages with Anatolia, 
Armenia, and Mesopotamia.  Economic activities 
of northwest Iran may have been restricted by the 
mountainous nature of the region, in contrast to 
the plains of central and southern Iran which  

 
 
facilitated more opportunities for trade and 
communication. 
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A Tale of Two Gophers: Depth Correction for Obsidian Effective Hydration Temperature 
in the Presence of Site Turbation Effects 

 
Alexander K. Rogers 

Archaeology Curator and Staff Archaeologist 
Maturango Museum, Ridgecrest, CA 

 
Abstract: 
     Obsidian hydration rim formation is strongly temperature-sensitive, and rim data must be corrected for 
effective hydration temperature (EHT) prior to being used in chronological analyses.  Furthermore, EHT 
of an artifact is a function of burial depth, which should, in principle, be accounted for in the EHT 
correction. However, mixing or turbation during site formation is frequently encountered, which calls into 
question whether a depth correction adds value. This paper reports the results of a simulation-based study 
of site formation and its effect on chronological analysis based on obsidian hydration. It suggests that 
making a depth correction to EHT (and hence to rim data) provides more accurate chronological results 
than using uncorrected rims, even in the presence of severe mixing. 
 
Introduction 
     Accurate use of obsidian hydration data for 
chronological analysis requires compensating the 
measured rim thickness for the effective hydration 
temperature (EHT) to which the artifact was 
exposed. Generally, the issue is to correct the data 
from one site to make them comparable to those 
from another site. However EHT is also a function 
of depth at a given site, and ideally it should be 
corrected to surface conditions prior to analysis.  
Rogers (2006a, 2007) proposed a mathematical 
technique for performing these calculations. 

     However, vertical mixing of artifacts during 
site formation is a fact of life, and can often be 
severe. The question addressed here is whether 
EHT compensation for depth adds any value, 
given the existence of mixing or turbation (the 
terms are used interchangeably herein). This is 
done by means of a Monte Carlo simulation of site 
formation and its effect on a set of obsidian 
artifacts. The simulation is a logical and numerical 
model of the scenarios described below. 
  

 
SCENARIOS 
 
Site Creation 
     Joe Pinto sits down next to Lubkin Creek and 
makes a set of artifacts 8,000 years ago. All are 
created the same day, from the same Coso 
obsidian. He digs a hole, and distributes the 
artifacts at random depths, from the surface to a 
maximum depth MaxD. The artifacts sit there at a 
constant depth for 8,000 years, exposed to the 
effective hydration temperature (EHT) appropriate 
to that depth and climate conditions, and 
developing corresponding hydration rims. 
     On 1 December 2006 two enterprising gophers 
rearrange the depths of the artifacts. The first one, 
Uniform Gopher, causes the artifacts to be 
arranged at random positions from 0 to MaxD, 
regardless of level of origin, based on a uniform 
distribution. This is the maximum case of mixing. 
 

 
 
 
 
     As an excursion, we ask what would happen if 
the mixing were normally distributed instead of 
uniform. The Uniform Gopher’s cousin, Gaussian 
Gopher, moves each artifact a vertical distance 
described by a normal (Gaussian) distribution of 
standard deviation σ about its original position. 
This corresponds to a lesser degree of mixing. 
     This scenario amounts to the artifacts being in a 
long-term steady condition, and then being mixed 
in a single event. Another possible scenario would 
involve mixing on a repeated basis as time passes; 
this case was examined as an additional excursion. 
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Site Recovery 
 
     Here, four cases are defined, based on the 
archaeologists who excavate the site on 2 
December 2006. 
 
Conscientious Archaeologist (Case I and IA):  The 
site is excavated by a conscientious archaeologist, 
who duly assigns a depth to each artifact, not 
knowing about the gopher’s activity. When he 
performs obsidian hydration analysis on the 
artifacts, he assigns a rim correction factor to each 
artifact based on its depth at the time of 
excavation. Case I is the Uniform Gopher, and 
Case IA is the Gaussian Gopher. 
 
Nervous Archaeologist (Case II and Case IIA): 
This archaeologist is well aware that mixing may 
have occurred, so she is not sure correcting each 
artifact’s rim by its depth makes sense. Still, she 
feels she must do some sort of correction for 
depth, so instead of applying an individual 
correction based on the depth of each artifact, she 
simply computes a nominal correction based on 
the mean depth of the artifact assemblage, and 
uses it for all the artifacts. Again, Case II assumes 
uniformly distributed mixing, while Case IIA is 
Gaussian mixing. 
 
Frustrated Archaeologist (Case III): The third 
archaeologist, frustrated by the uncertainties 
introduced by site mixing, throws up his hands and 
uses all the rim readings as is, without attempting 
to correct for depth. 
 
Lucky Archaeologist (Case IV): The fourth 
archaeologist lucks out. She applies a depth 
correction to each artifact as in Case I. However, it 
turns out the gophers overslept and forgot to 
rearrange the artifacts, so the depth assigned by 
the archaeologist actually does represent the 
conditions to which each artifact was exposed. 
  
      Note that mixing by the Uniform Gopher is the 
maximum mixing, or worst case. The Gaussian 
Gopher causes a moderate degree of mixing, while 
the last case, in which the gophers overslept, 
amounts to no mixing. 
 
 
 

Simulation 
 
     The question then is, which archaeologist’s 
algorithm yields the best answer, based on mean 
and standard deviation of the collection of rim 
readings? To answer this, a simulation of 
hydration and site formation was written in Matlab 
5.3. Interested researchers may obtain a copy of 
the program listing by contacting the author at 
matmus1@maturango.org.  
     The physics and chemistry of obsidian 
hydration have been thoroughly discussed 
elsewhere (e.g. Doremus (1994, 1999, 2002; 
summary in Rogers 2007) and are not repeated 
here. Computations for EHT follow the equations 
derived in Rogers 2007: 
 
EHT = Ta(1 – 3.8× 10-5 y) + .0096 y 0.95            (1) 
 
where Ta is annual mean temperature and y is the 
variation factor given by 
 
y = exp(-1.32z) [Va 2 + Vd 2].                         (2) 
 
Here z is burial depth in meters, Va is the annual 
temperature variation (hot month mean minus cold 
month mean), and Vd is mean diurnal temperature 
variation. All temperatures are in degrees Celsius. 
      To correct the rim thickness of each buried 
artifact to the thickness it would have acquired had 
it been exposed to the EHT of the surface, EHT0,  
the rim thickness of the ith artifact is multiplied by 
a rim correction factor (RCF) given by 
 
RCFi = exp[-0.06(EHTi – EHT0)].            (3) 
 
The rim data for the simulation were computed 
from equation 4: 
 
x = √(t/H),               (4) 
 
where t is age in years and  H is the hydration 
constant in yrs/µ2. This gives a baseline rim value 
of 13.48µ at the surface for the 8,000 year old 
artifacts created by Joe Pinto. 
     The simulation first creates the baseline rim 
reading for the artifact set. It then distributes the 
artifacts at random burial depths, from the surface 
to maximum depth for the site (MaxD); the 
distribution based on a uniform random number 
generator. An EHT, rim correction factor (RCF), 
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and rim thickness are computed for each artifact, 
based on its depth , and the baseline rim thickness 
adjusted appropriately.  
     The artifacts are then mixed by the gopher, 
resulting in the depth the archaeologist observes. 
The Uniform Gopher generates a uniform 
distribution between 0 and MaxD, regardless of 
initial burial depth. The Gaussian Gopher 
produces depth displacement which is normally 
distributed about the burial depth, with a specified 
standard deviation.  
     For the Case I algorithm, the rims are then 
corrected for EHT based on the observed depth, 

and mean and standard deviation are computed. 
For Case II the archaeologist computes the mean 
depth of the collection, computes an EHT for that 
depth, and applies it to the whole collection. For 
Case III the mean and standard deviation are 
computed for the uncorrected rim readings, and for 
Case IV the rims are adjusted with EHT for the 
(correct)  burial depth.  
     The numerical values assumed are summarized 
in Table 1. 
 
 

 
Table 1. Input values for simulation 
Parameter Symbol Value Units 
Annual average temperature Ta 18.2 deg. C 
Annual temperature variation Va 28.7 deg. C 
Mean diurnal temperature variation Vd 26.7 deg. C 
Hydration constant at 24.7 deg. C (surface conditions) H 44 yrs/u^2
Depth of site (range of mixing, Uniform Gopher)  MaxD 2 meters 
Standard deviation of mixing, Gaussian Gopher sigma 0.4 meters 
Number of artifacts 10,000     

 
 

The temperature data are representative of Lubkin 
Creek (CA-INY-30), surface conditions, and 
represent an offset from air temperatures (Johnson et 
al. 2002; Rogers 2006b). The hydration constant 

(reciprocal of the hydration rate) is nominal and 
typical of Coso obsidian.  Figures 1 and 2 show 
the variation of EHT and RCF with depth for these 
site conditions 
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Figure 1. EHT as a function of 
depth for the simulated conditions. 
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Discussion 
      Results of simulation runs are summarized in 
Table 2, with the order of results rearranged for 
clarity. The table shows the EHT correction  

 
strategy employed by the archaeologist, the degree 
of mixing of the site, and the resulting rim and age 
data. 

 
Table 2. Simulation results for alternative depth-correction strategies 

Archaeologist's 
EHT Correction 

Strategy 

Degree of 
Mixing 

Mean of 
estimated 

rims, 
microns 

Standard 
deviation of 
estimated 

rims, microns 

Estimated age 
and 1-sigma 
range, years 

Simulation 
Case 

Correction for 
depth of each 

artifact 
None 13.48 0.00 8,000 IV 

Correction for 
depth of each 

artifact 

Worst 
(complete ) 13.74 2.71 8,307 

 (11,907 - 5,333) I  

Correction for 
depth of each 

artifact 

Medium 
(sigma = 

0.4m) 
13.47 0.75 7,983 

(8,897 - 7,119) IA 

Correction based 
on single nominal 
value for average 

depth 

Worst 
(complete ) 14.23 2.10 8,909 

(11,733 - 6,474) II 

Correction based 
on single nominal 
value for average 

depth 

Medium 
(sigma = 

0.4m) 
14.24 2.08 8,922 

11,719 - 6,506) IIA 

No depth 
correction 

Worst or 
medium 9.64 1.42 4,089 

(5,382 - 2,973) III 

 
      Several points emerge from inspection of the 
data. First, rim correction for EHT based on depth 
in the absence of turbation gives the best results, 
not surprisingly. Second, using the uncorrected 

rim readings for chronological analysis is not a 
good strategy; computing age based on 9.64µ in 
equation 4 yields an age of 4,089 years, only about 
half the actual age.  Third, and very surprisingly, 

Figure 2. Rim correction factor as 
a function of depth for the 
simulated conditions. 
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performing a correction based on depth of each 
artifact gives improves accuracy of the central 
tendency of the data even in the presence of severe 
mixing. On the average the technique slightly 
overestimates the age, but it is better than using 
the uncorrected readings. As the degree of mixing 
decreases, the numerical results approach the best 
case of no mixing. Finally, correcting the entire 
collection using a single value based on an average 
depth does not work well, but overestimates the 
age significantly. 
      The effects of repeated disturbance were 
examined by a second simulation, which follows 
the time history of an artifact. In this case one of 

Joe Pinto’s artifacts, assumed to be Coso obsidian, 
is assigned an initial EHT of 27.4°C, and is buried. 
Every 80 years it is mixed such that the EHT 
randomly changes, the changes being generated 
from a random number generator with a uniform 
distribution, with a range consistent with the range 
of EHT values in Figure 1. The hydration constant 
H was again 44 yrs/µ2, which is equivalent to a 
hydration rate  of 22.73 µ2 /1000 yrs. This 
experiment is then repeated 10,000 times, and the 
mean and standard deviation of the hydration rate 
are computed. Results are summarized in Table 3. 

 
Table 3. Effects of frequent random mixing on effective hydration rate 

Delta EHT, deg C 
Effective 

hydration rate, 
u^2/1000 yrs 

Effective hydration rate 
standard deviation, 

u^2/1000 yrs 

Effective 
hydration 
constant, 
yrs/u^2 

0.00 22.73 0.00 44.00 
6.00 23.12 0.44 43.25 
7.00 23.28 0.53 42.96 
8.00 23.43 0.60 42.68 

 
 
     Reference to Figure 1 shows a range of EHT 
(∆EHT) of about 7ºC for the conditions simulated. 
The data in Table 3 show that the effect of random 
EHT variations of such a magnitude would lead to 
errors in age estimation of the order of 2 – 3%.  
       To put this into context, Scheetz and 
Stevenson (1988)  examined the magnitude of rim 
measurement errors arising from optical 
microscopy, based on the physics of the optical 
system and the human eye, and concluded that 
approximately ±0.25µ is the best accuracy that can 
be achieved consistently. This translates to an 
error in age estimation of about 4% for the present 
case, which exceeds the errors introduced by rapid 
mixing as modeled in Table 3. Thus, rapid mixing 
effects should not be a major source of concern.    
     Finally, what about individual artifacts? The 
simulation assumes explicitly that the artifacts are 
the same age, and assumes tacitly that the artifacts 
are not otherwise distinguishable. Thus, 
computation of a mean rim thickness for a group 
of artifacts is a valid analytical technique - this is 
how one would analyze debitage, for example. 
However, if the artifacts were temporally 

diagnostic, such as projectile points, one might not 
compute an average but analyze and report each 
one separately. Even then, EHT correction  based 
on depth will, in general, improve accuracy of the 
age estimate. This must be so, because since the 
strategy improves the mean rim estimate, this 
implies that, on the average, any individual rim is 
more likely improved than not. Thus, EHT 
correction based on observed depth is still the best 
strategy for individual artifacts, although the 
degree of improvement cannot be quantified. 
 
Conclusions 
      In the first place, it should be noted that, 
because of the design of the simulation, the mixing 
described as “worst” is actually complete mixing, 
equivalent to homogenizing the site. All 
stratigraphic data would be lost. Very few sites 
will be so completely mixed, but will tend more 
toward the “medium” case.  
      The scenarios simulated show that long-term 
stability of a site, followed by rapid mixing, is 
probably the worst case for obsidian hydration 
dating. This is because each artifact has time to 
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develop a distinct degree of hydration 
characteristic of its depth, but then the depth data 
become corrupted prior to excavation. On the 
other hand, frequent mixing of a site seems to have 
little effect on hydration rate, probably because the 
positive and negative perturbations approximately 
cancel one another. 
      Results of the simulations show that applying a 
rim correction to each artifact based on its depth of 

recovery is the best chronological analysis 
strategy, even in cases of extreme mixing. For 
cases where data are to be aggregated, this strategy 
will lead to improvement in the mean of the rim 
data relative to use of uncorrected rim data; for 
individual artifacts it will lead to better rim 
estimates on the average. 
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RESEARCH NEWS AND NOTES 
 

This new section of the IAOS Bulletin is devoted to research news and notes from our 
membership. Please consider submitting an abstract or brief description of your current research, 
and include your contact information if you would like to receive comments, questions, or 
suggestions from our readers. Contributions for the research news and notes can be emailed to 
the Bulletin editor at cdillian@princeton.edu   
 
The Scottish Archaeological Pitchstone Project 
 
Torben Bjarke Ballin 
LITHIC RESEARCH,  
Banknock Cottage, Denny, 
Stirlingshire FK6 5NA, Scotland, UK 
Tel: 0044 1324 840 968 
 
     As most IAOS members know, volcanic glass 
comes in two main forms. One form is obsidian (< 
1% H2O), whereas the other is pitchstone 
(typically 3-10% H20). Most pitchstones have > 
5% H20, and most obsidians < 0.5%. Volcanic 
glass is known from igneous complexes 
throughout the world, but in Britain it is only 
found in western Scotland and Northern Ireland 
(the British Tertiary Volcanic Province; Emeleus 
2005). All volcanic glass found in Britain is in the 
form of pitchstone, and it is generally accepted 
that only pitchstone from the island of Arran, 
immediately west of Glasgow (Fig. 1), had the 
properties required to become widely used as a 
toolstone. 
     However, archaeological pitchstone is found 
not only on Arran, but throughout Scotland, and it 
has even been recovered from archaeological sites 
in northern England, Northern Ireland, and on the 
Isle of Man (the most remote pieces of 
archaeological pitchstone were recovered on the 
Orkney Islands – more than 400 km north of 
Arran). Thin-section analysis and analysis of 
geochemistry, crystallites and spherulites have 
confirmed that all, or almost all, archaeological 
pitchstone found on Arran derives from this island, 
and that most of this material was imported from 
outcrops of aphyric pitchstone in the Corriegills 
district on Arran’s east-coast. 
     In 1984, Williams Thorpe & Thorpe published 
their pioneering, and now widely cited, paper on 

the distribution and sources of archaeological 
pitchstone in northern Britain. Their catalogue 
included 1,392 pieces from 101 archaeological 
sites, with most pitchstone-bearing sites being 
located either on Arran or on the Scottish 
mainland immediately adjacent to Arran. Only a 
small proportion of these finds were recovered by 
excavation. Now, a quarter of a century later, 
many more pitchstone artifacts have been 
recovered, from archaeological excavations and 
fieldwork, with dramatic consequences to the 
general distribution pattern. 
     Consequently, the main aims of the present 
project are to 1) update Williams Thorpe & 
Thorpe (1984) by producing an Access database of 
all presently known pieces of archaeological 
pitchstone, and 2) re-interpret the distribution of 
archaeological pitchstone across northern Britain. 
The final database will be presented to the 
National Monuments Record of Scotland (NMRS) 
in Edinburgh on a CD, as well as to the main 
Scottish museums. The re-interpretation of the 
pitchstone distribution will take the form of an 
academic paper which will be offered to an 
appropriate archaeological journal. 
     The project’s interpretive Part 2 is mainly a 
large-scale distribution analysis, in which the 
distribution of archaeological pitchstone across 
northern Britain is to be assessed. Presently, the 
available archaeological literature suggests that 
prehistoric Scotland may have been sub-divided 
into three main zones (I-III). Arran itself 
represents Zone I (local procurement: general use 
of pitchstone throughout the Mesolithic, Neolithic 
and Early Bronze Age periods; all types present), 
the mainland east of Arran Zone II (regional 
procurement: pitchstone occasionally forms 
substantial proportions of assemblages; almost 
exclusively an Early Neolithic resource; most 
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types present but with a lower implement ratio 
than in Zone I), and beyond this area, in Zone III, 
the frequency of pitchstone drops markedly (exotic 
procurement: individual pieces; almost exclusively 
an Early Neolithic resource; mostly flakes and 
blades, with cores and tools being rare).  
     It is assumed that this tripartite division of 
Scotland represents the rudiments of a prehistoric 
territorial structure. Where the three-part division 
of Scotland into regions based on the exploitation 
of quartz, flint/flint-like materials, and a 
combination of the two may represent different 
techno-complexes (Ballin 2004), the three 
pitchstone zones most likely represent different 
social territories, that is, territories with, for 
example, different ideologies (eg, different 
perceptions of pitchstone as mainly functional 
[Zone I] and mainly stylistic/symbolic [Zone III]) 
(cf. Ballin 2007). In this sense, the Pitchstone 
Project represents a continuation of, and a 
complement to, the project ‘Quartz Technology in 
Scottish Prehistory’ (Ballin forthcoming), and it 
forms part of the general study of the exploitation 
of natural resources in prehistoric Scotland. 
 
Figure 1. Location map. 

 

     An important element of the analysis will be 
scrutiny of the fall-off curve (Renfrew 1977) of 
the exported Arran pitchstone. A direct 
relationship between quantity and distance to 
source (the larger the distance, the smaller the 
quantity) would imply that Scottish pitchstone was 
perceived entirely in functional terms by 
prehistoric people, and the study of pitchstone 
distribution would reveal little of relevance to the 
understanding of the territorial structure of 
Neolithic Scotland. Although my impression of 
Scottish pitchstone distribution is presently best 
characterized as subjective, it is clear that the 
pitchstone fall-off curve is not gently sloping. The 
question is therefore whether the fall-off curve 
will turn out to be stepped, with the steps 
indicating the borders of territories, or whether it 
will have a number of peaks, each indicating a 
local centre of re-distribution – or whether the 
distribution pattern will form a combination of 
these two options. The results may be somewhat 
biased by different local levels of archaeological 
activity (population density, infrastructure, 
dedicated amateurs, etc.). 
     The project is expected to take a number of 
years, with each year allowing another batch of 
museum collections to be catalogued. In 2006, the 
collections of the National Museums of Scotland 
(Edinburgh) were dealt with, and in 2007 the main 
Glaswegian museum collections are to be 
catalogued. It is hoped that it will be possible to 
secure funding in 2008 for the examination of the 
pitchstone-bearing assemblages held by Biggar 
Museum. A number of very large pitchstone 
collections have been retrieved from the area 
around Biggar, in central southern Scotland (Fig. 
1).  
     As part of a second pitchstone project (the 
Arran Pitchstone Survey Project), I have surveyed 
pitchstone outcrops on the island of Arran, and I 
am presently in the process of producing a 
gazetteer of Arran pitchstone outcrops with 
geologist Dr. John Faithfull from the Hunterian 
Museum, Glasgow (Ballin and Faithfull 
forthcoming). At the moment, approximately 100 
sources are known, one-third of which is aphyric, 
whereas two-thirds are porphyritic. Although most 
archaeological pitchstone on the Scottish mainland 
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is aphyric, on Arran prehistoric people exploited 
both forms. It is therefore hoped that this gazetteer 
may become a useful tool in the discussion of 
pitchstone use on Arran itself, including the 
questions of procurement, territoriality and 
exchange within the island. As part of this process, 
the pitchstone samples in the stores of the 
Hunterian Museum were examined, and a 
selection of pitchstone samples have been 
photographed and thin-sectioned by Dr Faithfull. 
These photos and thin-sections can be seen at:  

http://www.huntsearch.gla.ac.uk/cgi-
bin/foxweb/huntsearch/SearchForm.fwx?collectio
n=geology 
– simply write ‘pitchstone’ in the available search-
field.  
     The Scottish Archaeological Pitchstone Project 
and the Arran Pitchstone Survey Project have 
received funding from Historic Scotland, the 
National Museums of Scotland, and the Society of 
Antiquaries of Scotland, for which I am grateful. 
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CALL FOR PAPERS 
 IAOS-SPONSORED ORGANIZED SESSION  

AT THE 2008 SOCIETY FOR AMERICAN ARCHAEOLOGY MEETINGS 
VANCOUVER, B.C., CANADA 

 
The International Association for Obsidian Studies (IAOS) is organizing a session for next year's Society 
for American Archaeology (SAA) annual meeting, March 26-30, in Vancouver, Canada. While the 
deadline for submissions is not until September, we would like at least a simple response indicating your 
potential interest, by June 30, so that the session(s) would be well-organized. After that, a title and 100-
word abstract would be required along with conference pre-registration. 
 
So please let us know if you would be interested in participating, and indicate which of the categories 
below your presentation would fit into. 
 
___ 1. Obsidian sourcing and trade  
___ 2. Obsidian dating methods and applications 
___ 3. Obsidian lithic technology/typology 
___ 4. Obsidian use-wear and residue analysis 
 
Also please provide general information on the geography of your research: 
 
___ a. North America 
___ b. Central America 
___ c. South America 
___ d. Europe 
___ e. Africa 
___ f. Asia 
 
and the time period(s) represented: 
 
___ 1. Pre-Holocene 
___ 2. Neolithic/agricultural societies 
___ 3. Historic/complex societies 
 
 
Please respond by June 30, 2007 to: rtykot@cas.usf.edu or mail this completed form to the following 
address: 
 
Robert H. Tykot 
Professor, Department of Anthropology, and 
Director, Laboratory for Archaeological Science 
University of South Florida 
4202 E. Fowler Ave., SOC107 
Tampa, FL 33620 
 
 
Thank you, 
Rob Tykot 
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Institutional Member: $50/year 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
Institutional Members are those individuals, 
facilities, and institutions who are active in 
obsidian studies and wish to participate in 
interlaboratory comparisons and standardization. 
If an institution joins, all members of that 
institution are listed as IAOS members, although 
they will receive only one mailing per institution. 
Institutional Members will receive assistance 
from, or be able to collaborate with, other 
institutional members. Institutional Members are 
automatically on the Executive Board, and as such 

have greater influence on the goals and activities 
of the IAOS.  
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and is frequently updated, so check 
back often for new information! 
 
NEW: You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emailed to the Bulletin at 
cdillian@princeton.edu Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #38 is November 1, 2007. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
91 Prospect Avenue  
Princeton, NJ 08540 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu   
Please send updated address information to 
Colby Phillips at colbyp@u.washington.edu  
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 MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $50 Institutional 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
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ANNUAL MEETING 
 
The annual IAOS meeting will be held during 
the 2008 Society for American Archaeology 
meetings in Vancouver, British Columbia, 
Canada. Please join us on Friday, March 28, 
2008 from 3-5pm. Check the final program for 
location information. All are welcome to 
attend! 
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NEWS AND INFORMATION 

 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, or lab report 
for publication in the IAOS Bulletin! Articles and 
inquiries can be sent to cdillian@princeton.edu 
Thank you for your help and support! 

 
 

SPONSORED EVENTS AT THE SAAs IN VANCOUVER 
 

We are pleased to announce two IAOS sponsored events at the 2008 Society for American 
Archaeology meetings in Vancouver, BC. Please see the program for room locations: 
 
IAOS Workshop on Sourcing and Dating of Obsidian: Updates on X-ray Fluorescence and Surface 
Analysis Methods, organized by Chris Stevenson and Mike Glascock. Saturday, March 29, 1-6pm.  
 
AND  
 
Current Studies on Obsidian Sourcing, Trade, Use, and Dating, organized by Rob Tykot. 
Saturday, March 29, 8am-12 noon. 

International Association for Obsidian Studies 
 
President Anastasia Steffen 
Vice President Philippe LeTourneau 
Secretary-Treasurer Colby Phillips 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
IAOS Board of Advisors Roger Green 
 

Web Site: http://www.peak.org/obsidian 
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NOTES FROM THE PRESIDENT 
 
IAOS is pleased to sponsor a variety of events 
coming up in the next few months.  The first is an 
international conference February 21-24, 2008 in 
Delphi, Greece, entitled The Dating and 
Provenance of Obsidian and Ancient 
Manufactured Glasses and organized by Ioannis 
Liritzis and Chris Stevenson.  In April, IAOS is 
sponsoring two events at the SAA Annual 
Meetings: a workshop and an organized paper 
session.  The IAOS Workshop on Sourcing and 
Dating of Obsidian: Updates on X-ray 
Fluorescence and Surface Analysis Methods is 
organized by Chris Stevenson and Mike Glascock.  
The IAOS-sponsored paper session, Current 
Studies on Obsidian Sourcing, Trade, Use, and 
Dating, is organized by Rob Tykot and includes a 
dozen papers representing hydration analysis and 
geochemical characterization studies from regions 
across the globe. See the announcements 
elsewhere in this Bulletin for additional 
information about each of these events.  
 
IAOS is also pleased to announce the 2007 student 
award for an obsidian-related paper presented 
during conferences or meetings, granted to 
Emmanuel Ndiema, Rutgers University, for his 
paper entitled “Mid-Holocene Pastoralists 
Adaptations in East Africa: Evidence from 
Geochemical Analysis of Obsidian Sources and 
Artifacts from Koobi Fora, Kenya" presented in 
the symposium, Xenophile: The Allure of the 
Exotic, at the 72nd Annual Meeting of Society for 
American Archaeology in Austin, Texas.  If you 
see outstanding papers or posters presented at 
conferences or meetings, please send nominations 
to me for consideration for future awards.   
 
As IAOS seeks to enhance the multi-disciplinary 
cross-fertilization among archaeology and other 
disciplines involved in obsidian studies, I 
encourage you to send news items, recent 
publications, conference announcements, and 
abstracts of obsidian-related research in such fields 
as geology, volcanology, geochemistry, petrology, 
materials studies, glass science, and other studies 
of contemporary and ancient glasses.  
 
 
 

Finally, a few business items:   
 
• As announced by IAOS Secretary/Treasurer in 

this Bulletin, and noted in the prior Bulletin 
(Summer 2007, No. 37), IAOS will be 
changing its membership year to coincide with 
the calendar year.  Renew your memberships  
now for 2008 as you celebrate the New Year.   

 
• At the 2007 IAOS Annual Meeting we 

discussed appropriate uses of the IAOS 
membership email list.  The current (informal) 
policy is to only use the email list for IAOS-
related announcements (e.g., calls-for-papers 
for IAOS sponsored conferences).  However, 
we are interested in hearing your thoughts on 
judiciously expanding the use of the email list 
to announce other conferences, meetings, and 
events of interest to the membership.  All 
requests for use of the list would be evaluated 
by the President for applicability and interest 
to the IAOS membership, and actual 
distribution of emails would be conducted 
only by the IAOS President or the IAOS 
Secretary/Treasurer.  IAOS is not proposing to 
ever share the email list with any outside 
party.  Please weigh in with your thoughts 
directly to me; your comments and opinions 
will help IAOS develop an email policy that 
serves the membership well without 
overburdening your inbox with unwanted 
emails.   

 
• The 2008 IAOS Annual Meeting will be held 

on Friday afternoon, March 28, at the SAA 
Annual Meetings.  Check the SAA final 
program for the time and location.  Please join 
us at the meeting to discuss current business 
and to bring your new ideas to the table.   

 
I look forward to seeing you all in April in 
Vancouver! 
 
Ana Steffen 
asteffen@unm.edu 
asteffen@vallescaldera.gov 
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AN IMPORTANT MEMBERSHIP NOTE FROM IAOS SECRETARY-TREASURER: 
 
Dear IAOS Members, 
 
At the 2007 IAOS Annual Meeting held earlier this year at the Austin SAA annual meetings, the 
members in attendance voted to make a change in the way that individual IAOS memberships are 
structured. Instead of asking members to renew their memberships on the anniversary of the date they 
joined, all memberships will now be due for renewal at the beginning of the calendar year (January 1, 
2008). This will help streamline our administrative duties and hopefully make it easier for members to 
remember to renew their annual membership (with helpful reminders from us, of course). Those members 
who recently joined in the last half of 2007 will be grandfathered-in to the 2008 membership. 
 
Our goal is to have all memberships renewed in time for the 2008 IAOS Annual Meeting being held on 
March 28 in conjunction with the SAA annual meetings in Vancouver, BC. So please plan on renewing 
your membership in the New Year. We appreciate your continued support, and if you have any questions 
or concerns about your IAOS membership, please contact me directly. 
 
Regards, 
S. Colby Phillips 
IAOS Secretary-Treasurer 
colbyp@u.washington.edu 
 
 

CALL FOR NOMINATIONS 
 
It’s time for elections for IAOS 
Secretary-Treasurer. Our current 
Secretary-Treasurer, Colby Phillips, is 
willing to continue in the position, 
though we are also seeking nominations 
for additional candidates.  The term is for 
two years. 
 
Deadline for nominations is February 1, 
2008. Nominations may be sent via email 
to IAOS President, Anastasia Steffen at  
asteffen@unm.edu. 
 

IAOS WORKSHOP 
 

Sourcing and Dating of Obsidian: 
Updates on X-ray Fluorescence and 

Surface Analysis Methods 
 

Saturday, March 29, 2008 from 1-6pm 
 
The IAOS will be sponsoring a workshop on 
the characterization and dating of obsidian at 
the next Society for American Archaeology 
annual meeting in Vancouver (March 26-30, 
2008).  Mike Glascock, Chris Stevenson and 
other invited speakers will present an overview 
of the latest methods in the discipline.  This 
will include obsidian hydration by infrared 
spectroscopy and secondary ion mass 
spectrometry.  A demonstration of a portable 
X-ray florescence system is planned so bring a 
sample or two.  This workshop should be very 
rewarding for those involved in obsidian 
studies everywhere.  Check final SAA Program 
for location at the meetings. 
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The papers listed below were published in the Bulletin of the Indo-Pacific Prehistory Association 
27 (2007): 114-162.  They can be accessed free at http://arts.anu.edu.au/arcworld/ippa/ippa.htm  
Go to IPPA Bulletin and then current.  
 
Archaeological Obsidian Studies in 
Hokkaido, Japan: Retrospect and 
Prospects 
Masami Izuho1 and Hiroyuki Sato2 

1Sapporo Buried Cultural Property Center, 
izuhom@serenade.plala.or.jp 
2University of Tokyo 
hsato@l.u-tokyo.ac.jp 
  
Recent research has identified an extended 
exchange network in the Japan Sea Rim area 
extending over 3,000 km and including the 
mainland. This paper reviews current knowledge 
about obsidian studies in Hokkaido, a part of this 
region, and makes proposals for future research. 
The geology of Hokkaido and its 21 known 
obsidian sources are reviewed and results of 
chemical analyses of some sources described. 
Archaeological studies of exchange networks, 
exploitation patterns and site variation are 
described. Proposals for the direction of future 
studies include additional research on the location, 
geological history and characterization of obsidian 
sources and the use of new models concerning 
procurement range, mobility patterns, and 
behavioural strategies. 
 
 
Late Pleistocene and Early Holocene Uses 
of Basaltic Glass in Primorye, Far East, 
Russia: A New Perspective based on Sites 
Near the Sources  
Nikolay A. Kluyev and Igor Y. Sleptsov 
Russian Academy of Sciences 
lab39@front.ru  
 
Basaltic glass artefacts are common at many sites 
dating from the Late Pleistocene-Early Holocene 
in the Primorye region of Far East Russia.  
Sourcing by various geochemical techniques 
indicates that the vast majority are derived from 
outcrops in the nearby Shkotovo Plateau.  This 
raises the problem of where and how the large 
quantities of basaltic glass were acquired: e.g. 
through trade, embedded procurement, or direct 
access to outcrops. A recent survey has located 10 

new sites (Tigrovy 1-10) on river terraces near 
these basaltic glass sources.  Study of the 
material can provide information about which 
form of procurement was used in the past. Some 
of the sites are proposed as primary ‘quarries,’ 
whereas others are hypothesized as temporary 
camps or longer term base camps. Our 
preliminary conclusion is that the sites located 
near the sources are linked to distant settlement 
sites, possibly as part of seasonal movements 
between the forest and the river valleys. 
 
 
PIXE Provenancing of Obsidian Artefacts 
from Paleolithic sites in Korea 
J.C. Kim1, D.K. Kim1, M. Youn2, C.C. Yun2, G. 
Park2, H.J. Woo3, Mi-Young Hong4, and G.K. 
Lee5 
1School of Physics, Seoul National University,  
jckim@phya.snu.ac.kr, kyun4@snu.ac.kr 
2AMS Laboratory, Seoul National University, 
myoun@myounpc.snu.ac.kr, ccyun@snu.ac.kr, 
danielp@snu.ac.kr,  
3Korean Institute of Geology and Mineral 
Resources, hjwoo@rock25t.kigam.re.kr 
4Kijon Institute of Cultural Heritage, 
hongmy@chollian.net 
5Museum of Chosun University, 
kklee@chosun.ac.kr 
 
The trace element composition (based on Fe, Rb, 
Sr, Zr) of 50 obsidian artefacts from the 
Hopyung, Samri and Shinbuk Paleolithic sites 
were measured by the external beam PIXE 
method using the 3 MV Tandetron Accelerator 
Facility at the Seoul National University AMS 
Laboratory.  About 85% of these obsidians 
originated from the Paektusan volcano (Korea); 
obsidian of Japanese origin was found only at 
Shinbuk.  INAA analyses on 6 obsidian samples 
from the Hahwageri and Janghungni sites are in 
good agreement with our PIXE results and those 
of the previous report by Popov et al. (2005). 
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Philippine Obsidian and its Archaeological 
Applications  
Leee Anthony M. Neri 
University of the Philippines 
leee_anthony.neri@up.edu.ph 
  
Obsidian sourcing has been used in Philippine 
archaeology for the first time. This paper discusses 
the potential of this new approach for studying 
mobility patterns and exchange networks of early 
Filipinos. Currently, two obsidian sources have 
been identified in the Philippines. The Nagcarlan 
and Pagudpod sources are both located on the  

island of Luzon. X-ray fluorescence 
spectroscopy (XRF) was used to obtain a 
chemical signature of these sources and to link 
obsidian artefacts recovered at three 
archaeological sites to their geological source. 
The results provide evidence for long distance 
movement of obsidian in the past. A review of 
all known obsidian artefacts recovered from 
archaeological sites in the different islands and 
provinces of the Philippines provides essential 
background for further studies of obsidian 
movement and exchange.  
 

 
 

RECENT OBSIDIAN PUBLICATIONS 
 
The New Mexico Geological Society has just released a new publication relevant for obsidian researchers 
interested in obsidian sources in the Jemez Mountains in northern New Mexico.  Geology of the Jemez 
Region II (2007) is edited by B. S. Kues, S. A. Kelly, and V. W. Lueth, and contains several papers with 
new information on artifact-quality obsidian geological deposits.  This volume is an excellent addition to 
the 1996 volume, “Jemez Mountains Region”, edited by F. Goff, B. S. Kues, M. A. Rogers, L. D. 
McFadden, and J. G. Gardner.  The publication is available for order in hardcover and softcover at the 
NMGS website at: http://nmgs.nmt.edu/publications/home.cfm 
 
Fractography of Ceramics and Glasses (2007) edited by G. D. Quinn, has been released as a Special 
Publication of the Materials Science and Engineering Laboratory, National Institute of Standards and 
Technology.  As noted in the preface, “fractography is an underutilized tool for the analysis of fractures in 
glasses.” and is an engineering and materials science approach with great promise for researchers in lithic 
technology and obsidian studies. The volume has excellent illustrations and will serve as an introduction 
to the literature of this specialization for those who find that their interest is piqued.  The publication is 
available for order at the www.nist.gov website or as a free pdf file at: 
http://www.nist.gov/public_affairs/practiceguides/SP960-161.pdf
 
 

Free Non-Destructive Obsidian Sourcing for Anatolia Near East Artifacts 
(from: http://web.mac.com/elleryfrahm/iWeb/Obsidian/Obsidian%20Sourcing.html) 

 
The University of Minnesota's Electron Microprobe Laboratory has now allotted instrument time for 
obsidian sourcing using the MinOAN reference collection.  This service is free of charge thanks to the 
lab, although a few conditions do exist.  The obsidian artifacts must, of course, have originated in Turkey, 
Syria, Lebanon, Iraq, or elsewhere in the Near East for the MinOAN collection to be useful.  Interested 
researchers should submit a proposal that includes the area, the approximate number of artifacts, research 
goals, etc.  Other policies of the Electron Microprobe Laboratory will apply.  Researchers at any level, 
from graduate students to faculty, and in any country are eligible and welcome to participate.  Any 
researchers interested in participating or in further details are encouraged to contact Ellery Frahm at 
frah001@umn.edu. Further information is available on-line at: http://probelab.geo.umn.edu  
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X-ray Fluorescence and Neutron Activation Analysis of Obsidian from the Red Sea Coast 
of Eritrea 

 
Michael D. Glascock, University of Missouri 

Amanuel Beyin, SUNY-Stony Brook 
Magen E. Coleman, University of Missouri 

 
Introduction  
 The strategic location of Eritrea along the Red 
Sea coast and the Horn of Africa makes it an 
important place to study human prehistory over a 
long span of time. However, recurrent political 
instability and the environmental adversity in the 
region have hindered comprehensive 
archaeological investigation.  Paleolithic research 
in Eritrea began after the country obtained 
independence from Ethiopia in 1991. Geological 
survey in the Abdur area, along the Gulf of Zula 
coast (Figure 1), identified Paleolithic artifacts 
embedded in reef limestone dating to ~ 125 Ka BP 
(Walter et al., 2000).  Based on this evidence, 
human coastal adaptation during the Late 
Pleistocene has been proposed.  
 To explore the archaeological potential of the 
region, surveys and excavations were recently 
initiated along the Gulf of Zula and Buri Peninsula 
portions of the Red Sea coast. The survey 
documented a series of prehistoric sites from 
coastal and inland contexts featuring Acheulian, 
Middle Stone Age (MSA) and Later Stone Age 
(LSA) artifacts (Beyin and Shea, 2007). The 
Acheulian and MSA Lithic assemblages include 
highly deflated surface scatters of handaxes, 
prepared core products and retouched points made 
on locally available materials such as basalt, shale, 
and rhyolite. These assemblages however, lack 
secured stratigraphic contexts and obtaining 
radiometric dating is problematical.  
 Excavations at three sites, Asfet, Misse East 
and Gelalo NW (Figure 1) in 2006 produced 
archaeological deposits of LSA affinity with 
mollusk shell association. A large quantity of 
debitage, blades, bladelets, backed tools and 
microliths characterize the lithic artifacts. A few of 
the artifacts are shown in Figure 2. The LSA 
bearing archaeological strata have been dated to 
the Early Holocene by 14C (AMS).  
 
Raw Material Exploitation 
 Obsidian is the dominant lithic material at a 
majority of the LSA sites along the Red Sea coast, 

but few sources comparable to its availability in 
the assemblages are known. This could be due to 
the limited time invested in searching for source 
areas and the lack of detailed geological maps to 
guide surveyors. It is also possible that the source 
areas could have collapsed or may have been 
buried. Obsidian generally occurs in the form of 
cobbles and pebbles along streams and in gravel 
piles as well as in lava flows eroding out of 
tuffaceous bedrock. Those found in the eroding 
surfaces are usually smaller in size and 
unconsolidated.  
 For this study, source samples were collected 
from a single rich obsidian source area called 
Kusrale Basin.  Kusrale is a wide multi-tributary 
river basin along the southeastern margin of the 
Gulf of Zula. During rainy times, sediments and 
obsidian cobbles and pebbles are transported into 
the basin from a steep mountain on the eastern 
side. The approximate distances from the Kusrale 
Basin to Asfet, Misse and Gelalo NW are 20 km, 
15 km and 30 km, respectively.  A collection of 93 
obsidian artifacts from the three sites and three 
raw material samples from the Kusrale Basin were 
submitted to the Archaeometry Lab at the 
University of Missouri (MURR) for chemical 
analysis. 
 
Analytical Procedures 
 The artifacts and source materials were 
analyzed by X-ray fluorescence (XRF) and 
neutron activation analysis (NAA) using well 
established procedures which we will describe 
here very briefly.  All of the samples were initially 
analyzed by an ElvaX desktop energy-dispersive-
XRF spectrometer. The instrument consists of an 
X-ray generator, X-ray detector, and a multi-
channel analyzer (MCA). The detector is a solid-
state Si-pin-diode with an area of 30 mm2 and a 
resolution of 180 eV at 5.9 keV (at a count rate of 
1000 counts per second). The X-ray tube is an air-
cooled, tungsten anode with a 140 micron 
beryllium end-window.  
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Fig. 1. Map showing the location of the excavated LSA sites and source area, Kusrale. 
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Fig. 2. Selected artifacts from Misse East: Backed 
blades and geometric tools 
 
 The XRF analyses were conducted at 35 kV 
using a tube current of 45 microamps and an 
operating time of 400 seconds. Concentrations 
were calculated in parts per million by the ElvaX 
Regression program based on use of a quadratic 
regression model for a series of obsidian reference 
samples previously characterized by both XRF and 
NAA. The XRF analysis permits quantification of 
the following elements in obsidian: K, Ti, Mn, Fe, 
Zn, Ga, Rb, Sr, Y, Zr, and Nb. 
 After completing the analysis by XRF, a 
subset of the artifacts and the three Kusrale Basin 
samples were analyzed by NAA to obtain higher 
resolution data. Due to the destructive nature of 
sample preparation by NAA, only twenty artifacts 
were available for analysis. The procedures 
employed were described in Glascock et al (1999). 

Two irradiations and three measurements were 
used to determine the maximum number of 
elements possible by NAA.  The elements 
measured were (1) six short-lived elements: Al, 
Cl, Dy, K, Mn, and Na; (2) seven medium-lived 
elements: Ba, La, Lu, Nd, Sm, U, and Yb; and (3) 
15 long-lived elements: Ce, Co, Cs, Eu, Fe, Hf, 
Rb, Sb, Sc, Sr, Ta, Tb, Th, Zn, and Zr. 
 
Results 
 The XRF results obtained for the entire 
collection of artifacts and raw material samples in 
this study are illustrated in Figure 3 using the 
elements Fe and Rb. Although the artifacts cover a 
broad range of concentrations for Fe from 1.5 to 
3.4%, the Kusrale Basin source samples are tightly 
grouped around an Fe concentration of about 
2.0%.  The figure suggests that subgroups might 
exist within the data.  To search for possible 
differences in source exploitation, the artifacts 
were plotted with different symbols according to 
their archaeological site. Careful examination of 
the plot suggests a possible difference for the 
artifacts from Gelalo NW versus those from Asfet, 
but the Misse E artifacts cover the entire range of 
Fe.  Although the data are sparse, it appears that 
the Kusrale Basin samples are associated with 
Gelalo or Misse E, but not with Asfet. 
 The higher resolution NAA data were also 
examined to search for the possibility of chemical 
subgroups as suggested by the XRF results.  A plot 
of Fe versus Th indicates that a majority of the 
artifacts can be assigned to one of three groups, 
with a significant number of outliers (25%) not 

 
 
 
  
 

Fig. 3. Bivariate 
plot of Fe and Rb 
showing the XRF 
data obtained for 
three Kusrale 
Basin source 
samples and 93 
obsidian artifacts 
from three sites 
along the Red Sea 
Coast of Eritrea.  
Note that Fe can 
be converted from 
ppm to percent by 
dividing by 10,000 
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belonging to any of the groups as shown in Figure 
4.  Group 1 has the highest Fe concentration of 
2.7% and it has Ba concentrations below detection 
by NAA (less than 50 ppm).  It consists of nine 
artifacts with no particular association to a specific 
archaeological site.  Group 2 is made up of five 
samples (two artifacts and the three Kusrale Basin 
samples) with an intermediate concentration for Fe 
of about 2.2% and it also has Ba concentrations 
below detection.  Group 3 consists of four artifacts 
with an average Fe concentration of 1.9% and a 
relatively high average Ba concentration of about 
900 ppm.  Although the outlier samples are 
unclear, it is quite possible that other chemical 
groups may be present.  Until we are able to 
analyze more artifacts and obtain a representative 
collection of source samples, we are left with the 
results obtained to date. 

Conclusions 
In reviewing the results of site survey and 
excavations on the Red Sea Coast, there is a clear 
contrast in raw material use between the 
Acheulian and MSA assemblages on one hand and 
the LSA and Neolithic assemblages on the other. 
The LSA sites are dominated by obsidian and (to a 
lesser extent) quartz, whereas the Acheulian and 
the MSA assemblages display higher diversity of 
raw materials with more emphasis on locally 
available rocks, such as shale, basalt and rhyolite. 
The LSA humans had different mode of adaptation 
and they selectively utilized obsidian over other 
local lithic raw materials.  One possible 
explanation for this is due to the variation in the 
nature of resources exploited by the two groups 
and the duration of settlement. It suggests that the 
LSA groups had a better information network to 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. Bivariate plot of Fe and Th showing the NAA data obtained for three Kusrale Basin 
source samples and 20 obsidian artifacts from three sites along the Red Sea Coast of Eritrea.  
Ellipses around the subgroups are plotted at the 95% confidence level.  The Kusrale Basin 
samples are members of Group 2. 
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explore for high-quality raw material sources, such 
as obsidian. Obsidian seems to have been 
transported more than 15 km to the LSA sites. 
Whether this implies higher mobility associated 
with resource scarcity or “provisioning place” 
model of technological organization (Kuhn, 1995) 
awaits further scrutiny from the overall dataset 
that one of the authors (Beyin) hopes to generate 
in the near future as part of his dissertation. 
 The results reported here show that obsidian 
was widely used along the Red Sea coast of 
Eritrea and indicate that the obsidian can be 
grouped into at least three chemical fingerprints 
(i.e., different sources). Unfortunately, at this time 
we have no information concerning the primary 
deposits of obsidian in the region. And, we do not 
know to what extent the obsidian from primary 
deposits may have been eroded to create 
secondary deposits in the Kusrale Basin. It is clear 
that much more can be learned after chemical 
analysis by XRF and NAA of a more systematic 
collection of raw material from potential source 
areas is performed.  
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DELPHI, GREECE, OBSIDIAN CONFERENCE 
The Dating and Provenance of Natural and Manufactured Glasses 

 
Ioannis Liritzis, Laboratory of Archaeometry, Dept. of Mediterranean Studies, University of the Aegean, 

Rhodes, Greece, (liritzis@rhodes.aegean.gr) 
 

Christopher M. Stevenson, Virginia Department of Historic Resources, Richmond, Virginia, USA, 
(chris.stevenson@dhr.virginia.gov) 

 
The intensive investigation of archaeological problems and technological advancements in 
instrumentation requires the frequent updating of an interdisciplinary science such as 
archaeology. It is the goal of the workshop organizers to bring together examples of recent 
investigations in obsidian provenance and dating that reflect successful applications of well 
developed technologies to cultural problems as well as new developments in the field.  The scope 
of the workshop also includes ancient glasses since many of the problems and applications in the 
obsidian studies field are directly related to research on natural glasses.  The first readings of the 
contributions will be conducted at the European Cultural Center of Delphi, Greece on January 
11-14, 2008. Please see the workshop web page for a listing of the topics and presenters 
(http://www.rhodes.aegean.gr/tms/delphiobsidian2008/index.htm). The workshop has been 
generously supported by a contribution from the IAOS. 
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Obsidian Hydration Dating and Relative Humidity: An Issue and a Suggested Protocol 
 

Alexander K. Rogers, Maturango Museum, Ridgecrest, CA 
 

Abstract 
Theory and data are difficult to reconcile on the question of whether relative humidity affects the results 
of obsidian hydration dating when the rim thickness is measured by optical microscopy. This paper 
briefly reviews the experimental data and the relevant theory of hydration, based on the diffusion-reaction 
model of Doremus. It concludes that the apparent divergence may be due to an unexamined assumption in 
the hydration model, as regards the mathematical definition of the “hydration front”. A protocol for 
resolving the question is suggested. 
 
Introduction 
 Does relative humidity affect the results of 
obsidian hydration dating when the rim thickness 
is measured by optical microscopy? Initially 
Friedman and Smith (1960) argued that it did not; 
recently published data suggest it does, but the 
effect is difficult to reconcile with theory. This 
paper briefly reviews the experimental data and 
the relevant theory of hydration, based on the 
diffusion-reaction model of Doremus (2000). I 
conclude the apparent divergence may be due to 
an unexamined assumption in the models, 
particularly regarding the definition of the 
“hydration front”, and I suggest a protocol for 
resolving the question.  
 In the discussion below I use “solute” and 
“diffusing species” interchangeably, both 
indicating the molecular water which diffuses into 
the glass. 
 
Reported Measurements 
 Ebert et al. (1991) reported that the hydration 
rate is affected by relative humidity. Their 
measurement technique involved exposing 
powdered glass (obsidian, and a nuclear water 
glass)  to water vapor and measuring mass gain. 
Their work explicitly corrected for adsorption and 
for pore filling in the process of hydration; they 
found a steady-state mass gain of 3.75 µg/hr ½ at 
84% relative humidity, and 2.2  µg/hr ½ at 58% 
relative humidity. 
 Friedman et al. (1994) used a similar mass 
gain protocol. They again reported a humidity 
dependence, reporting that the hydration rate at 
81% relative humidity was roughly twice the rate 
at 31%. 
 Mazer et al. (1991) employed a different 
protocol using optical microscopy. They placed 
obsidian discs in water vapor for specified lengths 

of time, and then measured the resulting hydration 
rims. They reported that the hydration rate was 
relatively unaffected by humidity, as long as 
humidity was under about 80%. Above that level, 
the hydration rate was strongly dependent upon 
humidity, reporting that the hydration rate 
increased by a factor of approximately 1.2 
between 90% and 100% relative humidity. 
 
Theory 
 The experimental results described above 
involve two different techniques of measuring the 
hydration process, mass transfer and optical 
position of the front. This requires two different 
theoretical formulations, starting from the 
diffusion process itself. Diffusion-reaction theory 
of hydration suggests the concentration of 
diffusing molecules with depth in the solid is 
given by 
 
 C = C0 f(z)   (1) 
 
where C0 is the concentration at the surface, z = 
x/(4Dt) ½ , and 0 ≤  f(z) ≤ 1. Furthermore, f(z) 
obeys the boundary conditions 
 
 f(z) → 1 as z → 0 
 z(z) → 0 as z → ∞ . 
 
In some cases a specific form for f(z) can be 
defined. If the diffusion coefficient D is 
independent of concentration C, then f(z) is given 
by the complementary error function [erfc (z)] 
(Crank 1975). If D depends linearly on C, Wagner 
(1950) and Crank (1975) show the solution to be 
as plotted in Crank 1975, page 122, Fig. 7.5; this 
solution has the additional property that f(z) = 0 
for finite values of z. Anovitz et al. (1999) have 
developed a solution for a higher-order 
dependence of D on C.  All share as a minimum 
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Fig. 1. Typical variation of hydrogen concentration 
with depth in glass. Region A reflects the intrinsic 
hydrogen content. Region B is a diffusion zone, region 
C is a diffusion-reaction zone, and region D is a zone of 
saturation. Region E is the surface-effects zone, and 
point F is the surface concentration corresponding to 
the Ostwald solubility of water in glass.

the boundary conditions above. Rogers (2007) 
showed that the form of equation 1 is valid no 
matter what the functional dependence of D on C, 
as long as the dependence on x and t can be 
expressed as a function of the composite variable z 
(the so-called Lorentz transformation). 
 For a mass transfer model, the value of C0 can 
be determined from the Ostwald solubility, 
 
 S = Cs/Cg 
 
where Cg is the concentration of solute (the 
diffusion species) in the gaseous state and Cs the 
steady-state concentration of solute in the solid. At 
temperatures of interest archaeologically (i.e. 
<100°C) the Ostwald solubility is a function only 
of the partial pressure of the solute in the gaseous 
state (Doremus [1994:123ff.; 2002:78]).  
 At steady-state conditions, C0 is assumed to be 
equal to Cs, the concentration of the solute within 
the solid near the surface. Then equation 1 can be 
written as 
 
 C = kpf(z)   (2) 
 
where p is the partial pressure of gaseous solute, 
f(z) is as defined in equation 1,  and k is a constant 
of proportionality. This is the diffusion equation 
for mass transfer. 
 In the next case, to define the position of the 
hydration front, equation 1 can be rewritten as 
 
 C/C0 = f(z)   (3) 
 
This states that the relative concentration of solute 
within the solid is determined solely by z. If the 
hydration front is defined by a specified value of  
C/C0 (say, = 0.5), then the corresponding value of 
z (say, zf) uniquely determines the relationship 
between depth (xf) and age (tf) of the front by 
rearranging the definition of z: 
 
 xf 2 = 4zf

2Dtf .   (4) 
 
Since zf and D are both constants, this yields the 
familiar form of the hydration equation 
 
 x 2 = Kt,   (5) 
 
which is the diffusion equation for optical 
measurement of the hydration front. To reiterate, 
the implicit assumption here is that the hydration 

front can be defined by a specified value of C/C0, 
which is the same for all experimental conditions.  

  
 
 
 
 
 
 
 
 
A further argument based on physics can be 
adduced as follows. It is well known that the 
concentration of hydrogen (H) in hydrated 
obsidian, as measured by a SIMS probe, exhibits a 
general shape as shown in Figure 1 (e.g. Anovitz 
et al. 1999; Stevenson et al. 2004). The region 
labeled A is the background or “floor”, reflecting 
the water and its reaction products inherent in the 
glass from the time of its formation. The region B 
is where diffusion is taking place, while region C 
is a diffusion-reaction region. In region C, H2O 
diffusing into the volume is reacting with SiO2 of 
the glass matrix to form SiOH; furthermore, base 
exchange reactions are occurring in which OH is 
bonding with alkali metals or alkali earths of the 
glass. These reactions are having a twofold effect: 
first, the formation of chemical bonds with the Si 

H
ydrogen concentration 

Depth into glass 

A 

B 

C 

D 
E 

F 

Inflection 
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and alkali metals or earths increases the openness 
of the matrix, effectively increasing the ionic 
porosity (Z) of the matrix (Doremus 2002) and 
reducing the activation energy required for 
diffusion; second, the reaction removes H2O from 
the glass interstices, thereby reducing back-
pressure on the diffusion process and accelerating 
diffusion. In region D the combined effects of 
diffusion and reaction are approaching saturation. 
Finally, in region E, the curve is being influenced 
by surface effects, adsorption and pore/crack 
filling by H2O molecules, which leads to an 
apparent concentration spike (on occasion, the 
surface may be a region depleted of water, e.g. 
Anovitz et al. 1999:742, Figs 3a-c). Ignoring 
surface effects, the nominal surface concentration 
C0 lies at point F, reflecting the Ostwald solubility 
of water in obsidian (Doremus 1999; 2002). 
 It is also generally accepted that the hydration 
front, as observed by optical microscopy, 
represents a region of mechanical stress between 
the hydrated and unhydrated volumes of the glass 
(Anovitz et al. 1999). This phenomenon can be 
interpreted in terms of the ionic porosity Z and the 
effects of chemical reaction. Consider a uniform 
volume of obsidian, whose matrix dimensions can 
be characterized in terms of Z, which is a measure 
of the open space in the matrix (Doremus 2002). If 
now a region of the obsidian has its characteristic 
dimension changed by increasing Z, as by OH 
reacting with the glass matrix, a stress zone will 
exist between the hydrated and unhydrated 
regions, because the dimensions have changed but 
the glass matrix is still bonded together. The stress 
is related to the difference in Z between the two 
zones, not the absolute value in either zone. Thus, 
the maximum stress will occur at the point of 
greatest slope in Figure 1. Examination of Figure 
1shows the slope increasing from right to left up to 
a maximum, then decreasing to the surface (we 
ignore the surface region E, since it does not affect 
reactions deep in the glass). The point of 
maximum slope is therefore the inflection point in 
the concentration – vs. - depth curve, so we would 
expect the region of maximum stress, and hence 
the optical hydration front, to coincide with this 
inflection point. The inflection point is thus more 
significant physically than the 50% point; the data 
presented by Anovitz et al. (1999:742, Fig. 3) tend 
to bear this out approximately. 

 If the hydration front coincides with the 
inflection point in the concentration curve, is the 
position of this point a function of absolute 
concentration C0, or only of relative concentration 
C/C0?  If it depends on relative concentration, then 
the position of the front should be only a function 
of time t and not of C0; in this case, the rate of 
hydration should not be a function of partial 
pressure of water vapor (i.e. humidity). However, 
the data (Ebert et al. 1991; Friedman et al. 1994; 
Mazer et al. 1991) suggest the rate is, in fact, a 
function of humidity, which implies the functional 
form of equations 1 and 3 is inadequate. 
 
Discussion 
 The quandary that arises is that equation 2 
implies that hydration rate should depend on p and 
hence relative humidity, while equation 3 does 
not; the difference lies in the experimental 
protocol. Equation 2 applies if rate is being 
measured by mass transfer. Mass transfer is a 
proxy for the absolute number of dissolved 
molecules per unit volume, and it clearly depends 
on partial pressure of the solute, as Ebert et al. 
(1991) and Friedman et al. (1994) found. In fact 
the ratio of hydration rates Ebert et al. (1991) 
reported is very nearly equal to the ratio of partial 
pressure of water vapor in the two cases; the same 
is true of the results of Friedman et al. (1994). 
Thus, theory and measurements are in good 
agreement here. 
 However, when it comes to measuring the 
position of a “hydration front”, equation 3 
suggests there should be no dependence on 
humidity at all. Since the measurement defined by 
equation 3 is of relative concentration, the surface 
concentration should not matter. However, Mazer 
et al. (1991) did show a dependence of hydration 
rate on relative humidity, as measured by optical 
microscopy. This brings us back to the assumption 
underlying equation 4, that the hydration front can 
be defined by a specified value of C/C0 which is 
the same under all experimental conditions. The 
discussion of the physics of stress generation 
above suggests that the inflection point is the more 
important point in terms of defining the hydration 
front. The usual assumption, inherent in most 
hydration calculations that the location of the front 
depends solely on C/C0 may be an approximation 
which applies only over a limited range of 
absolute concentrations. 
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Proposed Protocol 
 One way to investigate this would be by 
Secondary Ion Mass Spectrometry (SIMS). A set 
of glass samples could be subjected to a hydration 
protocol similar to that employed by Mazer et al. 
(1991), and then the hydrogen ion concentration (a 
proxy for dissolved water) could be measured as a 
function of depth by SIMS. At the same time, the 
samples could be “read” optically. If the 
theoretical discussion above is correct, the 
absolute concentration of hydrogen ions at a given 
depth should be approximately proportional to 
partial pressure of the water vapor (i.e. relative 
humidity), while the location of the 50% point 
should be independent of it. Similarly, overlaying 
the location of the optically-determined hydration 
front on the SIMS traces should show whether it 
coincides with the inflection point. 
 
Consequences 
 If it is true that the implicit assumption that the 
optical hydration front as defined by a given value 
of C/C0 under all conditions is breaking down, this 
could hold implications beyond the question of 
humidity. In the first place, it would imply that our 
use of equation 4 would need to be restricted to a 
range of water concentration values in a way 
which has not been considered before. Put another 
way, if the location of the hydration front can be 
affected by C rather than C/C0 alone, this would 
require controlling for another variable when we 
do hydration dating. Secondly, and for the same 
reason, it could affect the validity of induced 
hydration protocols when used with optical 
microscopy. On the other hand, the issue would 
not affect induced hydration measurements by 
SIMS (as by Stevenson et al. 2004), because SIMS 
gives an explicit profile of concentration rather 
than inferring the location of the hydration front. 
 
I would very much like to hear the views of other 
researchers on this issue matmus1@maturango.org 
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Obsidian in Western Pampas, Argentina: Source Characterization and Provisioning Strategies 
  

Martín Giesso, Northeastern Illinois University 
Mónica A. Berón, CONICET, Museo Etnográfico, Universidad de Buenos Aires and Universidad 

Nacional del Centro de la Provincia de Buenos Aires, Olavaria 
Michael D. Glascock, Missouri University Research Reactor 

 
 In recent years, several studies on obsidian 
procurement and distribution were undertaken in 
western and southern Argentina, with the location 
of numerous sources and the mapping of areas of 
distribution of different types of obsidian (Duran 
et al. 2004, Laguens et al. 2007, Stern 1999, 
Yacobaccio et al. 2002, among others). Hunter-
gatherer populations of central and southern 
Argentina have procured obsidian from Andean 
regions and its vicinity since at least 9000 BP and 
into the Colonial period (Duran et al. 2004, 
Laguens et al. 2007, Stern 1999). Sixteen obsidian 
samples from two Late Holocene sites in the La 
Pampa province (Figure 1) were analyzed by 
INAA at the Missouri University Research 
Reactor, and their results were compared to the 
MURR database from central and southern 
Argentina and Chile. Two open air sites of Tapera 
Moreira and El Chenque I are located in the Lihue 
Calel Provincial Park, La Pampa, Central 
Argentina. Both sites contain transparent and grey-
black obsidian and other non-local elements, 
tentatively coming from regions to the East 
(orthoquartzite from Pampa, ornaments made on 
malacological fauna from the Altantic coast) and 
to the West (obsidian, and Valdivia ceramics from 
southern Chile) (Berón 1997, 2004). The closest 
obsidian quarry is located 300km to the northwest.  
 The site of Tapera Moreira has 3 components, 
the earliest date is 3900 + 60 BP. No projectile 
points were recovered from the earliest 
occupation. The most common lithic raw materials 
are silica and basalt. Silicified wood and quartzite 
were used in less quantity. The inhabitants of 
Tapera Moreira based their subsistence on the 
hunting of guanaco. The intermediate occupation 
was dated to between 2110 + and 1800 + 80 BP. 
The most recent occupation contains the earliest 
evidence of pottery manufacture in the area and 
are dated to between 1190 + 60BP to 480 + 60 BP 
(Berón 1994:152-53). Medium and thicker 
stemless projectile points coexist with thin and 
small points, abundant bifaces and performs, small 
scrapers of short-wide modulus, characteristic of 

the Pampean Region contexts (Berón 1994:152). 
Two engraved plates on fragments of gray slate 
have incised geometrical designs on both sides. 
Similar ones were found in the Intihuasi Cave, San 
Luis (Berón 1994, 153). Chilean Valdivia pottery 
and some metal ornaments suggest that there was 
contact with groups living on the western side of 
the Andes (Berón 2007a). 
 

 
Fig. 1. Map of project area. 
 
 The 10 obsidian samples analyzed from 
Tapera Moreira correspond to 3 different time 
periods:  

1) samples LPTM01, 02, 06-08 are from the 
most recent occupation (500 BP),  

2) samples LPTM04, 05 and 09 are from the 
Initial Ceramic Stage (1200 BP)  

3) samples LPTM03 and 10 are from the 
earliest occupation, without ceramics 
(3000 BP).  
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The site of Chenque I is a hunter-gatherer 
cemetery. It is the largest assemblage of human 
burials in the La Pampa province, with an MNI of 
216. Chenque I is located 70 km northeast of 
Tapera Moreira. The earliest dates correspond to 
1050 BP and the most recent ones to 320 BP, 
which is contemporaneous with the most recent 
component of Tapera Moreira. No European 
elements were found. All 6 obsidian samples 
(LPEC01 to 06) date to 500 BP or earlier. Females 
and males of all ages were buried, with offerings 
of bone and stone, metal ornaments, shells and 
stone tools. One of the largest burials, # 29, has an 
MNI of 15 individuals, with multiple signs of 
violence including 36 projectile points inserted or 
associated with human bones, in many cases they 
were the cause of death of the individual (Berón 
2007). Corresponding lithic artifacts include 
several types of instruments, cores, and debitage, 
with a predominance of the latter. Among the 
tools, unstemmed projectile points, end- and side-
scrapers, notches, bifaces and some pecked and 
polished tools such as mortars, manos and bolas 
(Berón 2003). Most of the raw materials are local 
(gray rhyolite and chert), with some from outside 
of the region (chert, orthoquartzite).  

 
Instrumental Neutron Activation Analysis 
 Neutron activation analysis of obsidian at 
MURR consists of two irradiations with a total of 
three measurements.  The first irradiation for five 
seconds is applied to samples weighing about 100 
mg encapsulated in a polyethylene vial using a 
thermal neutron flux of 8x1013 n cm-2 s-1.  The 
short irradiation is followed a 25–minute decay 
and 12–minute count which allows measurement 
of seven short-lived elements (i.e., Al, Ba, Cl, Dy, 
K, Mn, and Na).  The second irradiation is applied 
to samples weighing about 250 mg encapsulated in 
high-purity quartz vials and subjected to one long 
irradiation of 70 hours using a thermal neutron 
flux of 5x1013 n cm-2 s-1. The long irradiation is 
followed by two measurements.  The first count 
occurs about seven or eight days after the end of 
irradiation, using a sample changer to measure 
each sample for 30 minutes, in order to determine 
seven medium-lived elements (i.e., Ba, La, Lu, 
Nd, Sm, U, and Yb). The second count occurs 
about four weeks after the end of irradiation, again 
using the sample changer for about 3 hours per 
sample, in order to measure fifteen long-lived 

elements (i.e., Ce, Co, Cs, Eu, Fe, Hf, Rb, Sb, Sc, 
Sr, Ta, Tb, Th, Zn, and Zr). When the long 
irradiation is performed, the barium concentration 
from measurement of the medium-lived isotope 
(i.e., 133Ba) is normally superior and it is used in 
lieu of the value measured following the short-
lived irradiation. The data from all three 
measurements are compiled into a spreadsheet (see 
also Glascock 1998). 
 

 
Fig. 2. Plot of obsidian discussed in the text. 
 
OBSIDIAN SOURCES: 
 
Laguna del Maule-Paso Pehuenche sources: A 
large number of outcrops are located around 
Maule Lake, in central Chile (Seelenfreund et al. 
1996), and in the vicinity of the border between 
Argentina and Chile (Duran et al. 2004:30).  
Laguna del Maule-3 type is present in Tapera 
Moreira and El Chenque I. Laguna del Maule-3 
obsidian is present in the middle and late 
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occupations of Tapera Moreira and in El Chenque 
I, indicating its use from 1200 to 500 BP. 
 
Cerro Huenul: Cerro Huenul is an obsidian 
quarry located along the river Colorado in 
northern Neuquén, close to the modern town of 
Buta Ranquil (Duran el at 2004:31). Obsidian 
from Cerro Huenul is present in northern San Luis 
(Intihuasi cave) (Laguens et al. 2007). Cerro 
Huenul obsidian is present in the earliest and 
middle occupations of Tapera Moreira. This 
indicates that the source was utilized from 3000 to 
1200 BP. Cerro Huenul obsidian was not present 
in El Chenque 1. 
 
La Bandera: Located in the province of Neuquén, 
some 100km to the south of Cerro Huenul (Gil and 
Neme, pers. comm.). Tapera Moreira and El 
Chenque 1 are the only sites in the north Patagonia 
– Pampa region where obsidian from La Bandera 
was found, suggesting that there could have been a 
North-South border between Cerro Huenul and La 
Bandera (see Duran et al. 2004). La Bandera 
obsidian is present in the middle and late 
occupations of Tapera Moreira and in El Chenque 
I, indicating its use from 1200 to 500 BP. 
 
Unknown sources: Four unknown sources were 
identified (unknown 1 to 4). One artifact from 
unknown-1 and one from unknown-4 were found 
in El Chenque I, two artifacts from unknown-2 
and one from unknown-3 were found in Tapera 
Moreira. Unknown-2 obsidian is present in the 
earliest and late occupations of Tapera Moreira, 
indicating that it was in use around 3000BP and 
then again around 500 BP. Unknown-3 obsidian is 
present in the latest occupation of Tapera Moreira. 
Thus unknown-1, -3 and -4 were only found in the 
500 BP occupations, while unknown-2 seems to 
have been used earlier in the sequence, then 
abandoned and reutilized by the most recent 
inhabitants. As these 4 unknown sources don’t 
match any of the other unknown sources, we can 
assume that they are located between Cerro 
Huenul and La Bandera, or south in the northern 
or central part of the Neuquen Province.  
 No obsidian from the Payún Matrú or El 
Peceño sources (Duran et al. 2004:28-30, Gil 
2006), the 2 closest to the La Pampa sites, was 
found in Tapera Moreira or in El Chenque 1. The 
lack of evidence could be related to small sample 
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size, as in the Late Holocene these sources were 
exploited by local groups (Duran et al. 2004). 
 

Conclusions 
 Late Holocene inhabitants in the southern Dry 
Pampa obtained obsidian from several sources 
located between 36 and 38 degrees south, and 
from the high Andes and extra-Andean volcanoes. 
The 16 samples analyzed correspond to 7 different 
sources. This variety suggests that the inhabitants 
of the southern Dry Pampa had connections with a 
wide network of hunter-gathering groups living 
along the foot of the Andes, as they had with 
others of the Sierras Centrales 450km to the north, 
and the Eastern Humid Pampas. These 
connections in some cases lasted from one 
occupation to the next, suggesting a long term 
continuity over several hundred years.  
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ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
NEW: You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 
Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on IBM compatible disks and CD in a 
variety of word processing formats, but MS 
Word or WordPerfect are preferred. Files can 
also be emailed to the Bulletin at 
cdillian@princeton.edu Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  
 
Deadline for Issue #39 is May 1, 2008. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
Whitman College 
South Baker Hall  
Princeton, NJ 08544 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu   
Please send updated address information to 
Colby Phillips at colbyp@u.washington.edu  
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2008 MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for January 1-December 31, 2008. Unless you specify, the Bulletin will be 
sent to you as a link to a .pdf available on the IAOS website. 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $50 Institutional 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
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NOTES FROM THE PRESIDENT 
 
The Society for American Archaeology 

annual meetings in Vancouver, B.C., were busy 
with IAOS activities this past March.  These 
included a symposium organized by Rob Tykot 
with papers reporting obsidian sourcing techniques 
and research in a wide diversity of locations across 
several continents.  The IAOS Workshop on 
Sourcing and Dating of Obsidian, organized by 
Chris Stevenson and Michael Glascock, provided 
an opportunity for review of current methods and 
techniques for both obsidian sourcing and 
hydration analyses.  The demonstration of a 
portable XRF spectrometer was particularly 
interesting and provided an opportunity for 
discussion of the pros and cons in using these 
increasingly popular instruments.  Submissions for 
next year’s SAA Meetings in Atlanta will be due 
in early September. If you are interested in 
organizing symposia or other events suitable for 
IAOS sponsorship at these or other professional 
meetings or workshops, I encourage you to contact 
me.  

Good attendance at the IAOS Annual 
Meeting allowed for productive discussion of use 
of the IAOS membership contact list, the status of 
IAOS officer positions, and proposed changes to 
the IAOS By-laws.  It was agreed that current 
Secretary-Treasurer Colby Phillips will continue 
for another two-year term (which requires a 
change to the By-laws, as discussed below).  Two 
nominations were received for President; 
additional nominations can be sent to me or the 
Secretary-Treasurer (to be received by October 1, 
2008).  Several nominations for the IAOS student 
poster/paper award were submitted.  Most of the 
nominations were for presentations at the 2008 
SAA Meetings. If you know of an excellent 

student research paper/poster from other 
conferences this year, contact me so that IAOS can 
acknowledge their work.   

Proposed changes to the IOAS By-laws were 
prompted during review by the Executive Board 
this past winter.  Several changes are proposed 
based on this review and subsequent discussion at 
the Business Meeting.  To summarize, we are 
proposing the elimination of Institutional Member 
status, change in membership year to calendar 
year, change in language throughout the By-laws 
to reflect the use of email as the primary means of 
communication with the membership, 
specification of how member contact information 
will be used, and change in the Secretary-
Treasurer office to allow consecutive terms for 
this position.  A copy of the By-laws showing the 
current text and proposed changes will be posted 
on the IAOS website at www.peak.org/obsidian   
Please review the proposed changes and send your 
comments (to myself or the Secretary-Treasurer) 
by September 1, 2008.  Once member comments 
are received, a final amended version will be 
available for a vote by the membership either 
through email or at the next Business Meeting.  
We are especially interested in comments from 
longtime IAOS members on the proposed 
elimination of the Institutional Member category.  
While this was a substantive part of the early 
structure of IAOS, there currently are no active 
Institutional Members.  In reviewing the By-laws, 
let us know if this category should be eliminated 
or retained and revitalized. 
  
Ana Steffen 
asteffen@unm.edu 
asteffen@vallescaldera.gov 
 

 
 
 
 
 
 

 

IAOS Membership Update 
 
The International Association for Obsidian Studies is in the process of transitioning all IAOS memberships to 
a Jan. 1 - Dec. 31 calendar year. If you joined or renewed your membership any time last year before Oct. 1 
2007, please renew your membership now (you can renew online via PayPal on the IAOS website at 
http://www.peak.org/~obsidian or simply use the form on the last page of this Bulletin). Renewing your 
membership will allow the IAOS to continue. If you are unsure about your membership anniversary or last 
renewal date, please send a message to me at colbyp@u.washington.edu and I will check it for you. 
 
Regards, 
Colby Phillips, IAOS Secretary/Treasurer 
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Field Exploration and Instrumental Neutron Activation Analysis 
of the Obsidian Sources in Southern Armenia 

 
John F. Cherry, Brown University 
Elissa Z. Faro, Brown University 

Leah Minc, Oregon State University
  

Introduction 
 
 The Armenian highlands are an area of intense 
tectonic activity: within Armenia alone, some 450 
volcanic domes have been recorded, and there are 
as many as 26 reported obsidian outcroppings in 
the southern Caucasus spread across five Plio-
Pleistocene volcanic regions (Blackman et al. 
1998: Table 1).  Compared to the Mediterranean, 
Anatolia, and certain other parts of the Near East, 
field exploration and geochemical characterization 
of the Armenian obsidian sources has been slow to 
develop.  Since the 1990s, however, much new 
work has been undertaken — most notably, a 
comprehensive program of sourcing and 
provenience studies by Dr. Ruben Badalyan and 
colleagues, involving the instrumental neutron 
activation analysis (NAA) of geological hand 
samples from the majority of the sources and of a 
further 576 samples derived from 53 
archaeological sites throughout the region 
(Badalyan 2002; cf. Oddone et al. 2000).  The 
most southerly Armenian sources in the Syunik 
region (at Satanakar, Metz Sevkar, Pokr Sevkar, 
and Bazenk), however, have not yet been 
adequately characterized by any of the obsidian 
research programs of the last two decades (see, 
e.g., Keller et al. 1994: Table 4, listing analyses of 
just nine samples).  This is unfortunate, since a 
much earlier study using NAA (Renfrew and 
Dixon 1977: 145 and Tables 1-2) had suggested 
that obsidian artifacts of their “Group 3c”, all from 
sites in Iranian Azerbaijan, probably derived from 
an unlocated Armenian source in, or to the north 
of, the Lake Urmia region; the Syunik sources 
(unknown at the time to these authors) are the only 
ones that come close to matching this description.  
 The inception in 2005 of the Vorotan Project 
— a collaborative Armenian-American program of 
archaeological survey and excavation in the 
middle reaches of the Vorotan River in Syunik 
province — has provided an opportunity to 
conduct more thorough exploration of the Syunik 

sources, which lie ca. 30 km northwest of the 
project’s main area of focus (Figure 1).  Within this 
latter area, stratified excavation, systematic gridded 
surface collection of sites, and intensive pedestrian 
survey conducted by the project have so far yielded 
a total assemblage of 8,690 pieces of obsidian, 
whose most likely origin is one or more of the 
Satanakar, Sevkar, and Bazenk flows.  Study has 
concentrated on documentation and sampling of 
these flows, as well as secondary obsidian deposits 
in the Vorotan River, together with morphological, 
technological, and metrical studies of the 
assemblages collected by survey and excavation. 
 

 
 
Figure 1.  Map showing the location of the southern 
Armenian Syunik obsidian sources, in relation to the 
area under study by the Vorotan Project and sites 
from which obsidian artifacts have been analyzed by 
INAA. (Map created by Lynn Carlson and Elissa 
Faro.) 
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The Syunik Obsidian Flows 
 

The Syunik obsidian flows lie close to the 
Armenian border with Azerbaijan, in remote and 
rugged mountainous uplands reaching elevations 
above 3,200 m.  Fieldwork was conducted at all of 
the geological sources in 2006, with 
supplementary visits to collect additional samples 
in 2007.  Since these liparite domed volcanoes 
have already been well described from the 
geological standpoint (Karapetyan 1972: 73-80), 
the goals were to locate the various obsidian flows 
accurately using handheld Trimble GPS/GIS units, 
to document them photographically, to make 
systematic collections of geological hand-samples 
for NAA, and to inspect the evidence for knapping 
workshops noted, but not described, by earlier 
visitors (Badalyan et al. 2004: 455-456). 

The obsidian occurs within rhyolitic and 
perlitic flows on the flanks of these volcanoes.  It 
is in general dark gray to jet black, although at the 
Sevkar sources, uniquely, there are significant 
occurrences of red-brown mottling; it is 
translucent when thinly flaked, and for the most 
part free of perlitization or other crystalline 
structures that would limit its suitability for 
knapping.  Raw material is available in large 
blocks between 25 and 75 cm in diameter 
(sometimes even larger). The abundance of these 

flows is so great that they can be readily discerned in 
imagery from space; in one location, on the south 
flanks of Satanakar, the obsidian outcrops in the 
form of a spectacular cliff exceeding 50 m in height, 
with a vast talus slope below it providing a ready 
source of raw material in convenient form (Figure 
2).  Indications of knapping activities at the source 
itself are frequent at Metz and Pokr Sevkar, 
especially on the slopes of the latter, where 
macrocores, extremely large core-trimming flakes, 
portions of blade-cores, blade-flakes, and even large 
segments of finished blades have been recorded. 

 
Sampling and Analytical Procedures 
 

At least a dozen hand-samples were collected 
from each source, at regular intervals across as much 
of the flow as possible, and including examples that 
reflected macroscopically visible differences in the 
material (e.g., in terms of color, presence of 
phenocrysts, etc.).  A total of 66 fist-sized geological 
samples collected in 2006-7 were submitted for 
trace-element analysis via Instrumental Neutron 
Activation Analysis (INAA) at the Oregon State 
University Radiation Center.  In addition, 69 pieces 
of artifactual material from sites within the Vorotan 
Project study area were included in this analytical 
program: they come from Chalcolithic, Middle 
Bronze Age, and Iron Age III (“Yervandid”) 
contexts at the sites of Nerkin Godedzor, Shaghat 1, 

Figure 2.  View of part of the obsidian cliffs and talus slopes at the Satanakar source, seen from the 
southwest. 
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and Aghidu (see Figure 1).  Twelve river-rolled 
cobbles, collected both from the banks of the 
River Vorotan and during surface survey 
activities, make up the remainder of the samples. 

The obsidian samples were analyzed for a 
suite of 35 major, minor, and trace elements, 
through a sequence of two separate irradiations 
and multiple counts of resultant gamma activity. 
These two counts provided data on As, Br, La, Lu, 
Mo, K, Na, Sm, U, Yb, and Ba, Ce, Co, Cr, Cs, 
Eu, Fe, Hf, Nd, Rb, Sb, Sc, Sr, Ta, Tb, Th, Zn, and 
Zr, respectively. Elements with short and 
intermediate half-lives, by contrast, were analyzed 
using the pneumatic tube irradiation system, which 
provided data on Al, Ca, Cl, Dy, Mn, K, Na, Ti, 
and V.  Full details of the procedures employed 
will be presented elsewhere. 
 
Results 
 
 The INAA results obtained for the geological 
samples in this study have been evaluated through 
a series of bivariate plots of element 
concentrations, cluster analysis, and principal 
components analysis.  It is apparent that the 
Bazenk, Satanakar, and Sevkar sources can be 
clearly discriminated on the basis of their 
concentrations of the lighter rare earth elements 
(especially La and Ce) and Th.  The separation of 
these sources is illustrated in Figure 3, which uses 
the elements La and Th; ellipses around the 
subgroups are plotted at the 95% confidence level.  
Samples from Pokr Sevkar and from widely 
separate areas of the Metz Sevkar source display 
generally overlapping elemental compositions, and 
it is possible to treat these flows together as the 
“Greater Sevkar” complex, which itself constitutes 
a fairly tight group.  Satanakar has provided trace 
elemental evidence of two quite clearly 
distinguishable flows, which also map onto the 
volcano in a spatially coherent manner. 
 The assignment of obsidian artifacts to their 
most likely geological source shows a strong 
preference for the Greater Sevkar flows (Figure 4).  
This is an unsurprising result, given that they are 
geographically very extensive, at lower altitude, 
and more readily accessible than the other two 
sources.  Artifactual samples from late 

Chalcolithic Godedzor (made available to us 
courtesy of Dr. Pavel Avetisyan) are dominantly of 
Sevkar obsidian, but with minor use of the Satanakar 
and Bazenk sources too, and no evidence for 
exploitation of any other Armenian obsidian source.  
All the samples from Shaghat 1 (mainly Middle 
Bronze Age, but a few from mid- to late-1st 
millennium B.C. contexts) are attributable to the 
Sevkar flows, with the exception of a single artifact 
that appears closest in composition to published data 
on samples from volcanic groups in the northern part 
of Region III in central Armenia (Keller et al. 1994: 
71, figs. 1, 3; see also Blackman et al. 1998; Oddone 
et al. 2000).  Lastly, obsidians from the Iron Age III 
(mid-first millennium B.C.) citadel at Aghidu are 
once again dominantly from Sevkar, with a single 
example from Bazenk and another probably from the 
Kecheldag/Kel’badzhar source, which lies just 
across the border in Azerbaijan (and thus could not 
be included in the present program of fieldwork). 
 
 
 
 
 

Figure 3.  Bivariate plot of La and Th showing 
the NAA data obtained from geological hand-
samples collected at the Bazenk, Satanakar, 
Metz Sevkar, and Pokr Sevkar obsidian 
sources. Ellipses around the subgroups are 
plotted at the 95% confidence level. 
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Conclusions 
 
 It comes as little surprise that the occupants of 
sites only a few dozen kilometers from the high-
quality Syunik obsidian sources should have relied 
on them almost exclusively.  On the other hand, 
since they occur at such high altitude, these 
sources would have been inaccessible for more 
than half the year, and it is likely that the rolled 
obsidian cobbles available as a secondary deposit 
along the River Vorotan constituted a raw material 
resource equal in importance to the flows in situ.  
Now that the Syunik sources have been much 
more thoroughly characterized than hitherto, the 
logical next step is a comprehensive program of 
analysis of obsidian artifacts from Azerbaijan, 
northwestern Iran, Nakichevan, and southeastern 
Anatolia, in order to establish the regional scale of 
the exploitation of these sources (and whether they 
have any connection to the “3c source” identified 
long ago by Renfrew and colleagues).  We also 
intend to explore the metrical aspects of the 
archaeological assemblage in greater detail, as 
well as seeking an explanation for a dramatic 
decline in the abundance of obsidian artifacts after 
the Middle Bronze Age. 
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Figure 4.  Bivariate plot of La and Th showing the 
NAA data obtained from artifacts collected at the 
sites of Godedzor, Shaghat 1, and Aghidu, plotted 
against the 95% confidence-level ellipses 
established for the Bazenk, Satanakar, and Greater 
Sevkar sources. 
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Introduction 
 

The discovery of obsidian on archaeological 
sites in eastern Anatolia and the surrounding 
regions shows that obsidian utilization took place 
over a long period of time from at least the early 
Neolithic through Bronze Age. Renfrew et al. 
(1966; 1968) demonstrated that the chemical 
compositions of obsidian artifacts could be used to 
reconstruct obsidian exchange networks involving 
the Anatolian sources. As a result, archaeologists 
have subdivided the ancient Near East into regions 
according to the particular source(s) utilized. A 
few of the Near Eastern obsidian sources were 
associated with long-distance exchange networks, 
but many obsidians did not travel far from their 
origin. 
 
Background 

 
Studies of obsidian in Iran have not progressed 

as rapidly as in other regions resulting in an 
imperfect model for regional source utilization. 

Using XRF and NAA to characterize obsidian 
artifacts from the archaeological sites at Salmas and 
Kaleybar in NW Iran (see Figure 1), new 
information suggests the possible existence of 
obsidian sources in NW Iran (candidate locations for 
obsidian sources are Mt. Sabalan and Mt. Sahand). 
Models of obsidian exchange in Iran should 
therefore consider these “new” sources along with 
currently known obsidian sources in the Lake Van 
region of eastern Turkey and in the countries of 
Armenia and Azerbaijan (Blackman et al. 1998; 
Chataigner et al. 1998; Keller et al. 1996).  The 
obsidian sources already known to this region are 
shown in Figure 1. 
 
Archaeological Sites of Salmas and Kaleybar 

 
The Salmas Plain (1560 m above sea level) is 

located in the West Azerbaijan province of Iran 
about 20 km west of Lake Urmia and 35 km east of 
the border with Turkey. The Salmas Plain was 
occupied continuously from the Neolithic to the 
Bronze Age. Evidence indicates that the earliest 

Figure 1.  Map showing the locations of 
archaeological sites of Salmas and Kaleybar, 
the known obsidian sources in Eastern 
Turkey and the Caucasus region, possible 
obsidian sources in Iran at Mt. Salaban and 
Mt. Sahand. Locations of known obsidian 
sources from Blackman et al. (1998) and 
Keller et al. (1996) are labeled: 1=Nemrut 
(four compositional types), 2=Suphan, 
3=Maydan, 4= Sarikamis, 5=Arteni (three 
compositional types), 6=Ashotsk (two 
compositional types), 7=Hankavan, 
8=Kamakar, 9= Alaphars, 10=Fontan, 
11=Gutansar, 12= Hatis, 13=Spitaksar, 
14=Geghasar, 15= Choraphor, 16=Satanakar 
(three compositional types), 17=Sevkar, 18= 
Bazenk, 19=Kelbedzhar, and 20=Ketchal. 
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inhabitants of Salmas were primarily agricultural 
and they used tools made of bone, ground stone, 
and obsidian as early as the the 6th millenium. 
Approximately 200 obsidian artifacts with colors 
primarily black and grey, have been discovered at 
sites in the Salmas Plain (Kargar 1996) indicating 
that the occupants had access to obsidian sources. 
The nearest sources to Salmas are located in the 
Lake Van region with distances ranging from 150-
200 km. A total of seven obsidian artifacts from 
the Salmas region were made available for 
compositional analysis by Mr. Kargar. 

The Kaleybar sites are located in the Kaleybar 
township of the East Azerbaijan province a 
distance of about 110 km northeast of the city of 
Tabriz and 40 km from the Aras River which 
serves as the border between Iran and the country 
of Azerbaijan.  Numerous settlements from the 
Chalcolithic and Urartu periods are found 
throughout Kaleybar. Obsidian artifacts are found 
in greater abundance in the Kaleybar regions 
indicating that access to obsidian sources was 
probably greater (Feizkhah 2007).  The nearest 
known sources are located in Armenia and 
Azerbaijan, but it is possible that cobbles of 
obsidian were extracted from the Aras River or 
from yet to be discovered sources in Iran. Mr. 
Feizkhah made a total of 38 obsidian artifacts from 
Kaleybar available for geochemical analysis. 
 
Analytical Methodology 

 
A combination of the two most reliable 

analytical techniques for obsidian characterization 
– X-ray fluoresence (XRF) and neutron activation 
analysis (NAA) – were employed in this 
investigation using the facilities available in the 
Archaeometry Laboratory of the University of 
Missouri Research Reactor Center. The 
advantages of XRF and NAA are well known. In 
short, XRF is non-destructive, more rapid, and less 
expensive; however, XRF measures fewer 
elements, has less precision, and is less accurate 
than NAA. By employing both methods to our 
study, we were able to maximize the advantages of 
both techniques.  The entire collection of 45 of the 
obsidian artifacts were analyzed by XRF in order 
to sort the artifacts into specific geochemical 
types. Afterwards, a sub-sample consisting of 22 
artifacts, selected to include all possible varieties, 
were characterized by NAA to obtain high 

precision data and allow direct comparison to 
obsidian source data reported earlier by Blackman et 
al. (1998) and Keller et al. (1996). 
 

 
Figure 2a. Plot of Iron versus Europium showing NAA 
data for obsidian artifacts from Salmas projected against 
95% confidence ellipses for obsidian sources in the Lake 
Van region. The Nemrut source has four subgroups. 
 

Figure 2b. Plot of Iron versus Europium showing NAA 
data for obsidian artifacts from Kaleybar projected 
against 95% confidence ellipses for obsidian sources in 
the Lake Van region. The Nemrut source has four 
subgroups. The unknown sources do not match any of 
the published data for obsidian sources in Turkey or the 
Transcaucasus region. 
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Table 1. Summary of sourcing results for artifacts from the sites of Salmas and Kaleybar. 
Source name Salmas Kaleybar 
Meydan 6 1 
Nemrut 1 0 
Unknown Group #1 0 31 
Unknown Group #2 0 5 
Unknown Group #3 0 1 
Total 7 38 
 
 
Table 2.  Concentrations of elements measured by NAA in groups of obsidian unknowns from Kaleybar. 

 Unknown Group #1 Unknown Group #2 Unknown Group #3 
Element (n = 8) (n=5) (n=1) 
Ba (ppm) 64 ± 13 46 ± 5 62 
La (ppm) 33.5 ± 0.5 17.0 ± 0.5 27.3 
Lu (ppm) 0.396 ± 0.012 0.622 ± 0.013 0.456 
Nd (ppm) 12.1 ± 1.1 12.2 ± 0.9 9.8 
Sm (ppm) 2.39 ± 0.06 3.93 ± 0.12 2.16 
U (ppm) 10.0 ± 0.3 15.1 ± 0.3 11.7 

Yb (ppm) 1.45 ± 0.02 2.39 ± 0.05 1.47 
Ce (ppm) 56.2 ± 0.8 36.0 ± 1.4 45.9 
Co (ppm) 0.130 ± 0.016 0.105 ± 0.047 0.093 
Cs (ppm) 4.48 ± 0.08 7.48 ± 0.19 5.16 
Eu (ppm) 0.162 ± 0.003 0.204 ± 0.003 0.111 
Fe (ppm) 4807 ± 66 3612 ± 57 4425 
Hf (ppm) 3.68 ± 0.05 3.11 ± 0.06 3.73 
Rb (ppm) 173 ± 3 200 ± 3 190 
Sb (ppm) 0.212 ± 0.006 0.631 ± 0.024 0.237 
Sc (ppm) 1.74 ± 0.04 3.08 ± 0.06 1.97 
Sr (ppm) < 15 < 15 < 15 
Ta (ppm) 2.17 ± 0.04 4.49 ± 0.11 2.29 
Tb (ppm) 0.188 ± 0.005 0.509 ± 0.019 0.152 
Th (ppm) 32 ± 1 27 ± 1 35 
Zn (ppm) 37 ± 3 34 ± 1 39 
Zr (ppm) 165 ± 5 180 ± 8 163 
Al (%) 6.85 ± 0.24 7.07 ± 0.06 6.76 

Cl (ppm) 319 ± 36 215 ± 17 335 
Dy (ppm) 1.35 ± 0.34 3.48 ± 0.30 1.49 

K (%) 3.89 ± 0.07 3.70 ± 0.22 3.89 
Mn (ppm) 463 ± 6 669 ± 11 520 

Na (%) 3.06 ± 0.03 3.17 ± 0.03 3.17 
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Results 
 
Five different geochemical types were 

identified among the 45 artifacts as shown in 
Figure 2a, Figure 2b and Table I. As shown in 
Figure 2a, the obsidian artifacts from Salmas were 
traced to two of the well-known Lake Van sources 
– one artifact came from the Nemrut source and 
six came from the Meydan source. There is little 
surprise here since the Lake Van sources are 
located closest to Salmas. However, as shown in 
Figure 2b, the artifacts from Kaleybar proved to be 
more interesting.  Four different geochemical 
types were identified; however, only one of the 
artifacts to could to traced to a known source.  The 
single sample was traced to the Meydan obsidian 
source.  The remaining 37 artifacts subdivide into 
three geochemical types: unknown #1 which has 
31 artifacts, unknown #2 which has five artifacts, 
and unknown #3 which has one artifact.  
Comparisons of the NAA data from MURR with 
the data from Blackman et al. (1998) were 
unsuccessful in linking the artifacts to any of the 
known sources in Turkey, Armenia or Azerbaijan. 
Table II lists the calculated means and standard 
deviations for the three new obsidian source types 
identified during this investigation. 
 
Discussion and Future Research 

 
We conclude that the three newly established 

geochemical types are probably from sources in 
Iran (possibly Mt. Sahand or Mt. Sabalan) or from 
sources in the Transcaucasus that have yet to be 
reported. The Kaleybar site is relatively close to 
Mt. Sabalan and our data strongly suggest this area 
ought to be searched to locate possible obsidian 
deposits.  The distance to Mt. Sahand is much 
greater but the area surrounding this volcanic peak 
should also be inspected to determine if any of the 
unknown artifacts at Kaleybar could have come 
from a source in that area. 
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A New Look at the Geochemistry of Obsidian from East Africa 
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Center, and 3University of Illinois, Department of Anthropology 

 
African Obsidian and the Origins of Modern 
Human Behavior 
 

Databases of obsidian sources have been 
created for many parts of the world, but as of yet 
no comprehensive database exists for East Africa.  
Though some studies have been done on obsidian 
from this region, most notably Merrick and Brown 
(1984a,b & 1994), for the most part, they have not 
been comprehensive (Michels et. al. 1983; Negash 
et al. 2006a, 2006b, 2007).  In addition, these data 
have not been collected in a manner conducive to 
the incorporation of new data collected using 
different analytical methods, and geographical 
coordinates for sources remain unpublished.  
However, these studies have shown the great 
potential for creating a comprehensive database 
for this region.   

The work presented here is part of a 
continuing effort to create such a database by 
analyzing source samples from known sources to 
chemically characterize the geochemistry of the 
region, gathering the data from previous studies 
into one database to make it more easily 
accessible, and analyzing artifacts from this region 
to test the database and its ability to source 
artifacts accurately.  The database will then be 
used to study obsidian source exploitation patters 
to evaluate models of mobility, exchange, and 
interaction in ancient East Africa.  This work 
focuses first on the analysis of the sources located 
in the Central Rift Valley in Kenya, a region rich 
in high-quality obsidian sources that were often 
used by ancient peoples.   

One application of such a database is to 
examine the transition of humans to fully modern 
behavior (Ambrose 2001, 2002; Ambrose in press; 
Barut 1994).  During the Middle Stone Age 
(MSA)/Late Stone Age (LSA) transition, we see a 
shift toward the development of socio-political 
organizations similar to ethnographically observed 
hunter-gatherers.  This shift in organization is 
accompanied by changes in the patterns of raw 

material procurement.  Typically, procurement of raw 
materials outside of the zone of direct procurement 
follows a distance-decay pattern, i.e. as the distance 
between a site and a source increases the relative 
abundance of that source decreases.  However, as the 
interaction between socio-political groups increases, 
the slope of the typical distance-decay curve becomes 
shallower, as more artifacts from non-local materials 
are found at greater distances. Variation in mobility 
and home range size should also influence the slope of 
a curve and the size of the direct procurement zone.  
Hunter-gatherer home ranges are larger and social 
networks are more extensive and intensive in less 
productive, arid environments.  Steeper slopes and 
smaller direct procurement zones should be found 
when higher rainfall supports more stable and 
productive environments (Ambrose 2002). 
 

Figure 1. Location of obsidian sources in the central 
Rift Valley of Kenya analyzed in this study.  Six 
chemical groups are plotted geographically. The white 
symbols represent chemically isolated samples. 
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Figure 2.  A comparison between the XRF and 
NAA groupings. Figure 2A shows the results from 
XRF while Figure 2B shows the results from 
NAA.  Both plots show the same groupings, 
though the groups formed with the NAA data are 
better resolved than those from the XRF data. 
 
Methodology 
 

The Central Rift Valley in Kenya was chosen 
as a good starting place, as there have been some 
studies done on obsidian from this general region, 
but there are many sources that are not sufficiently 
characterized (Ambrose in press).  One hundred 
source samples were acquired by Dr. Stanley 
Ambrose of the University of Illinois for chemical 
analysis from 2001 to 2006 (Figure 1).  The 
concentrations of trace elements are used to 
characterize the sources.  The best elements are 
those incompatible with the solid phase due to 

large ion size or high ionic charges.  One of the 
incompatible groups consists of the large-ion 
lithophile elements (LILE which include K, Rb, Cs, 
Sr, and Ba), the light rare earth elements (LREEs, La 
to Sm), and Th and U.  Another of the incompatible 
groups consists of the high field-strength elements 
(HFSE which include Y, Zr, Hf, Nb, and Ta) and the 
heavy rare earth elements (HREEs, Eu to Lu).  Many 
of these elements can be measured with excellent 
precision and accuracy using either XRF or NAA. 

X-ray fluorescence (XRF) is a nondestructive 
technique that uses secondary x-rays to characterize 
the chemical composition of a sample.  In XRF 
analysis, an x-ray of sufficient energy strikes the 
sample and is absorbed by the atoms causing the 
ejection of inner electrons.  This puts the atom in an 
excited state and electrons from the outer shells are 
quickly transferred to fill the vacancies, giving off an 
x-ray in the process.  These secondary x-rays are 
characteristic of the element that was struck by the 
primary x-ray and their energy is equal to the 
difference between the shell initially occupied by the 
electron and the shell it occupies after filling the 
vacancy.  XRF is completely nondestructive, an 
important feature for the analysis of artifacts.  The 
concentrations of eleven elements (K, Ti, Mn, Fe, Zn, 
Ga, Rb, Sr, Y, Zr, and Nb) in ppm are usually 
determined (Glascock 1998). 

In neutron activation analysis (NAA), the sample 
is irradiated with neutrons, inducing radioactivity in 
the sample.  These induced isotopes emit gamma rays 
as they decay to stable isotopes.  The intensity of the 
gamma-ray emission is proportional to the original 
concentration of the element in the sample.  NAA, due 
to the induced radioactivity, is a destructive technique.  
Typically, samples of about 100 milligrams are 
removed and used for analysis.  Data acquired from 
NAA is typically more precise and more accurate than 
that obtained from XRF analysis.  The relative 
concentrations of twenty-eight elements (Al, Ba, Ce, 
Co, Cs, Cl, Dy, Eu, Fe, Hf, K, La, Lu, Mn, Nd, Na, 
Rb, Sb, Sc, Sr, Sm, Ta, Tb, Th, U, Yb, Zn, and Zr) are 
determined by NAA (Glascock 1998).  Neutron 
activation analysis was performed at the University of 
Missouri Research Reactor under the guidance of Dr. 
Michael Glascock.   

 For obsidian, simple bivariate plots can be used to 
identify source groups and compare compositional 
groups to geographic locations.  The groups can then 
be validated statistically using Euclidean distances.  
Principal component analysis will also be used to 
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confirm that the best results are being acquired 
from the groups and the elements used to 
distinguish those groups, once there are enough 
samples to make the results statistically valid 
(Glascock 1998). 

Figure 3.  Plot of cesium versus iron. As can be 
seen most clearly in the group to the far right, 
some subgroups can be seen in some bivariate 
plots.  However, more samples need to be 
analyzed to confirm the presence of these 
subgroups.  In addition, there is a clear split in the 
iron concentration with the three groups on the left 
corresponding to the samples found south of the 
lake while the other groups correspond to the 
samples north of the lake. 
 
Preliminary Results and Discussion 

 
Thus far, the results are promising.  The 100 

source samples fall into at least six major 
chemically-distinct groups, with strong evidence 
for a few of those groups to be separated into 
subgroups.  Plots of the rare earth elements and a 
few of the large-ion elements versus iron showed 
the greatest separation between groups.  Looking 
at the XRF results, a plot of the log of the 
concentration of rubidium in parts per million 
(ppm) versus that of iron showed the best 
separation of the major groups (Figure 2).  
However, better resolution is needed in order to 
see subgroups.  Using the NAA data, plots of 
cesium and the rare earth elements versus iron 

clearly show separation occurring within a few of the 
major groups, separating samples into subgroups.   

In comparing these chemical source groups to 
their geographic locations, the samples fell into the 
same groupings with only a small amount of overlap 
between some possible subsources (Figure 1).  Also, 
there appears to be a correlation between the 
concentration of iron and the location.  Samples from 
the southern-most groups tend to have a lower 
concentration of iron (<3.0%) while northern samples 
tend to have a higher iron concentration (>4.5%) 
(Figures 1 and 3).  In both cases, the iron 
concentration is relatively high, indicating that this 
region produced obsidian with peralkaline tendencies. 
 
Future Work  

Though the results of this study seem promising, a 
lot more work in this area must be done in order to 
distinctly characterize the geochemistry of this region 
of Africa as well as other regions. First, more samples 
will be collected from many of the sources examined 
in this study to confirm groupings, assess intra-source 
variation, and to improve statistics.  Second, samples 
from outside the central Rift region will be collected to 
compare to these few original groups to gain a better 
understanding of the geochemistry of this area.  Third, 
the results from previous studies done in this region 
will be compared with the results from this study to 
create a comprehensive database for these sources.  
Finally, artifacts will be obtained to test the 
completeness of the database and to begin applying the 
database to specific archaeological questions. Artifacts 
from several archaeological sites in Kenya do not 
match known sources (Merrick and Brown 1984; 
Merrick et al., 1994). An expanded source database 
would permit more comprehensive determination of 
site-to-source distances, and provide a firmer 
foundation for evaluating mobility, exchange and 
interaction patterns during the final stages of the 
evolution of modern human behavior.  This database 
will be equally useful for understanding exchange and 
interaction patterns in later prehistory, particularly 
during the Neolithic era.   
 



IAOS Bulletin NO. 39, Summer 2008 
Pg. 14 

References 
 
Ambrose, S.H. 
2001  Middle and Later Stone Age settlement 

patterns in the Central Rift Valley, Kenya: 
comparisons and contrasts, Settlement Dynamics 
of the Middle Paleolithic and Middle  Stone Age, 
N. J. Conrad, Ed., Kerns Verlag: Tubingen, pp. 
21-43.   

2002  Small things remembered: Origins of early 
microlithic industries in Sub-saharan Africa. In 
Thinking Small: Global Perspectives on 
Microlithization. Elston, R. G. and S. L. Kuhn 
(eds). Archaeological Papers of the American 
Anthropological Association. Washington, pp. 
9-29. 

In press  Obsidian Dating and Source Exploitation 
Studies in Africa: Implications for the Evolution 
of Human Behavior.  In The Dating and 
Provenance of Obsidian and Ancient 
Manufactured Glasses, Stevenson, C., W. R. 
Ambrose and I. Liritzis, (eds.) University of 
New Mexico Press, Albuquerque.  

 
Barut, S. 
1994  Middle and Later Stone Age lithic 

technology and land use in East African 
savannas.  The African Archaeological Review, 
12: 43-72. 

 
Glascock, M., G.E. Braswell, & R.H. Cobean 
1998  A Systematic Approach to Obsidian Source 

Characterization.  In Archaeological Obsidian 
Studies: Method and Theory.  Shackley, M.S. 
(ed.), Plenum Press: New York, pp. 15-65. 

 
 Merrick, H.V. & F.H. Brown 
1984a  Rapid Chemical Characterization of Obsidian 

Artifacts by Electron Microprobe Analysis.  
Archaeometry, 26(2), 230-236. 

1984b  Obsidian sources and patterns of source 
utilization in Kenya and northern Tanzania: some 
initial findings.  The African Archaeological Review, 
2: 129-152. 

 
Merrick, H.V., F.H. Brown, & W.P. Nash 
1994  Use and Movement of Obsidian in the Early and 

Middle Stone Ages of Kenya and Northern 
Tanzania.  In Society, Culture, and Technology in 
Africa; Childs, S. T., (ed.), Vol. 11, p 29-44. 

 
Michels, J.W., I.S.T. Tsong, and C.M. Nelson 
1983  Obsidian Dating and East African Archaeology.  

Science, 219: 361-366. 
 
Negash, A., M. Alene, and M.S. Shackley 
2006a  Geochemical Provenance of Obsidian from the 

MSA Site of Porc Epic, Ethiopia. Archaeometry 
48:1-12 

2006b  Source provenance of obsidian artifacts from 
the Early Stone Age (ESA) site of Melka Konture, 
Ethiopia.  Journal of Archaeological Science, 
33:1647-1650 

 
Negash, A., M. Alene, F.H. Brown, B.P. Nash & M.S. 

Shackley 
2007  Geochemical sources for the terminal 

Pelistocene.eary Holocene obsidian artifacts of the 
site of Beseka, central Ethiopia. Journal of 
Archaeological Science, 34(8): 1205-1210. 



IAOS Bulletin NO. 39, Summer 2008 
Pg. 15 

Regional Scaling for Obsidian Hydration Temperature Correction 
  

Alexander K. Rogers, Maturango Museum 
 

Abstract 
 

Hydration of obsidian is a temperature-dependent process, and correcting for temperature history is 
necessary for chronological use of obsidian hydration data. This paper describes a technique for 
estimating temperature history for an archaeological site, in which all the nearby sites in the same weather 
patterns are analyzed and a best scaling algorithm determined. The method uses data from publicly-
available meteorological records. Two case studies are presented to illustrate the technique. 
 
Introduction 
 
 It is well known that obsidian hydration is a 
temperature dependent process, and that 
temperature at an archaeological site varies both 
diurnally and annually (e.g. Friedman and Long 
1976; Stevenson et al.1989, 1998, 2000, 2004; 
Rogers 2007). Thus, the effects of temperature 
history, manifested as effective hydration 
temperature (EHT) must be taken into account in 
any use of obsidian hydration data for 
chronological analyses. Computing a correction 
for temperature requires estimates of three 
temperature parameters: annual average 
temperature, annual temperature variation, and 
mean diurnal variation (Rogers 2007a). 
Furthermore, the temperature parameters must be 
representative of long-term conditions at the site; 
meteorological practice describes such data as 
norms, and typically demands a 30-year history 
(Cole 1970). Since most archaeological sites are 
not collocated with a modern weather station, 
estimating these parameters can present a problem.  
 This paper describes a technique of regional 
temperature scaling or estimation, in which all the 
nearby sites are analyzed and a best scaling 
algorithm determined. This has the advantage that 
it makes use of all the data available, and averages 
the effects of microclimates to some degree, with 
the caveat that the sites chosen must be in the 
same general weather patterns. The method is 
based on publicly-available meteorological 
records, from the web sites of the Regional 
Climate Centers. Two case studies to illustrate the 
technique are presented. 
 Alternative techniques involve temperature 
sensors at the archaeological site, or scaling from 
the nearest site, both of which have drawbacks. 
Temperature sensors placed at the site will yield 

short-term estimates, but these may not be 
representative of long-term conditions. 
Alternatively, estimates have been based on the 
nearest site with long-term temperature data, 
scaled for altitude by the mean adiabatic lapse rate 
(e.g. Gilreath and Hildebrandt 1997), but this 
procedure runs the risk that local microclimatic 
effects may affect the extrapolation. The method 
described herein avoids both these problems. 
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 Figure 1. Map of California, showing regions 
used for temperature scaling case studies. 
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Analytical Technique 
 
 Computation of effective hydration 
temperature (EHT) is based on the equation 
(Rogers 2007a) 
 
EHT = Ta(1 – 3.8×10-5 Y) + .0096Y 0.95 (1a) 
 
Y = Va

2 + Vd
2.       (1b) 

 
This requires three temperature parameters for the 
site: annual average temperature (Ta); annual 
temperature variation (Va), defined as the 
difference between the July average temperature 
and the January average temperature; and mean 
diurnal variation (Vd), defined as the average of 
the daily temperature ranges for July and January.  
 The two variation parameters, Va and Vd, 
represent the conditions to which an artifact was 
exposed, and thus are subject to corrections for 
depth (Carslaw and Jaeger, 1959: Rogers 2008; 
Stevenson et al. 1989) and for rock shelters 
(Everett-Curran et al. 1991; Rogers 2007a). The 
present analysis considers effects at the surface, so 
these corrections do not apply. 
 The validity of EHT as computed from 
equation 1 and this temperature model has been 
verified by comparison with EHT computed from 
actual hourly temperature data from the Amargosa 
Desert Research Site (Johnson et al. 2002, 
amplified by data through 2005); the standard 
deviation of the error between the two was 
<0.89°C (Rogers 2008). 

 For the analysis here, temperature data for the 
desired sites are downloaded from the appropriate 
Regional Climate Center. The temperature 
parameters are then computed from the equations  
 
Ta=(annual max temp. + annual min temp.)/2    (2) 
 
Va=(Jul max+Jul min)/2–(Jan max+Jan min)/2  (3) 
 
Vd=[(Jul max–Jul min)+(Jan max – Jan min)]/2(4) 
 
and converted to ºC. These parameters are then 
analyzed to determine the most appropriate and 
robust scaling method. 
 Two cases are described as examples; the 
locations are shown in Figure 1. The first is based 
on sites in the high desert of eastern California, 
and is typical of desert mountain regions with 
significant altitude relief. It spans a region roughly 
200 km east-west by 300 km north-south, east of 
the Sierra Nevada, centered around a latitude of 
approximately 36°48′ N. The second is the central 
area of the Central Valley of California and its 
eastern foothills and Sierra slope, with Sacramento 
at its western edge, extending east to Nevada City. 
It extends roughly 200 km north-south and 100 km 
east-west, centered on a latitude of 38°30′ N. This 
region is typical of extended valleys and foothills, 
in which the climate is dominated by a 
temperature inversion layer. It will be seen that 
different scaling techniques are required for these 
two cases. 
 All the temperatures used in this study are air 

Table 1. Temperature data for high desert sites. 

Station Alt, ft 
Ave 

Max, 
deg F 

Ave 
Min, 
deg F 

Annual 
Ave, deg 

F 

Jul 
Max, 
deg F 

Jul 
Min, 
deg F 

Jan 
Max, 
deg F 

Jan 
Min, 
deg F 

Baker 940 86.2 54.0 70.1 110.0 74.9 63.4 34.9 
Trona 1700 80.1 54.0 67.1 102.0 73.6 59.0 36.1 

Daggett Apt 1930 81.7 54.4 68.1 104.2 73.4 61.3 37.5 
Cantil 1960 80.1 47.5 63.8 104.3 69.2 58.9 28.9 

Barstow 2140 79.8 47.1 63.5 101.9 66.0 60.2 31.7 
China Lake Armitage Fld 2240 80.5 47.0 63.8 100.6 67.2 59.9 32.3 

Inyokern 2440 80.9 47.4 64.2 102.4 65.9 60.5 31.1 
Mojave 2740 75.9 49.5 62.7 96.6 68.3 57.7 33.6 
Haiwee 3282 73.6 45.1 59.4 95.7 63.8 52.7 29.1 

Randsburg 3570 74.7 50.5 62.6 97.4 67.6 54.3 36.4 
Wildrose 4100 72.3 45.2 58.8 95.0 63.4 51.6 30.1 
Mtn Pass 4740 70.7 45.0 57.9 92.3 65.3 51.1 29.4 
WhiteMtn 11811 46.7 20.4 33.6 66.6 37.0 33.5 8.6 
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temperatures with 30 years of history, measured 
two meters above the ground in an enclosure 
which shelters the sensor from direct sunlight, 
normal meteorological practice. 
 
High Desert 
 
 This case demonstrates a situation in which 
two of the three temperature parameters show 
strong scaling with site altitude. The analysis is 
based on monthly temperature data from the 
Western Regional Climate Center (WRCC), using 
the data base from 1971 – 2000. Table 1 
summarizes the sites used in the temperature 
scaling analysis. All are from desert or desert 
mountain environments. The sites are all in the 
Mojave Desert/Great Basin weather patterns.  
 The data of Table 1 were used to compute the 
temperature parameters per equations 2 – 4; Table 
2 summarizes the resulting parameters. Upon 
plotting, Figure 2 shows the scaling of Ta with 
altitude, in which the data show a high degree of 
correlation with the straight-line fit. Note that the 
slope is -1.8ºC/1000 feet, which agrees well with 
the mean adiabatic lapse rate of -1.9ºC/1000 feet. 
Figure 3 shows the corresponding plot for Va, 
again exhibiting a relatively tight grouping. 
(Generally differences between measured 
quantities are less numerically stable then averages 
because of random fluctuations; in this case the 
parameter is a difference of averages, and it 
appears to be fairly stable and predictable.) On the 
other hand, the plot of Vd against altitude (Figure 
4) shows very poor correlation. In this case the 
quantity Vd again represents a difference of 
measured quantities, so the instability is not 
unexpected; in addition, the data represent short-
term phenomena, which tend to be less stable than 
long-term data.  
 Figures 2 – 4 also display the linear best fit 
equation for each case. For Vd, the very small 
value of R2 suggests that the best strategy is not to 
scale at all, but to use the mean value, 15.8ºC, as 
the best estimate. 
 The data of Table 1 can also be used to 
examine microclimatic effects. Significant 
microclimatic differences exist between Inyokern 
and China Lake Armitage Field, which are within 
15 km of each other and in the same valley. 
However, examination of the temperature 
parameter data in Table 2 suggests that such 

microclimates have little effect on Ta and Va, 
which both lie close to the best-fit curve (Figs. 2 
and 3). The last parameter, Vd, does not track well 
between the two sites, but it is unstable anyway, as 
Figure 4 shows. Thus, if microclimatic effects are 
present, they will probably appear primarily in Vd, 
and even there it is not clear whether the 
differences are predictable. 

Figure 2. Scaling of average annual temperature 
with altitude, high desert sites. 
 
 Meteorological theory (e.g. Cole 1970) 
suggests that Ta should scale for altitude by the 
mean adiabatic lapse rate, as shown in Figure 2. 
Figure 3 shows a similar scaling for Va, suggesting 
that Ta and Va should be related, so that knowing 
Ta should allow predicting Va. Figure 5 shows the 
strong correlation between Ta and Va , which 
demonstrates that Va can be predicted with 
considerable accuracy if Ta is known. 

Figure 3. Scaling of annual temperature variation 
with altitude, high desert sites. 
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Table 2. Temperature parameters calculated for 
high desert sites. 

Station Alt, ft Ta, 
deg C 

Va, deg 
C 

Vd, deg 
C 

Baker 940 21.17 21.56 17.67 
Trona 1700 19.47 19.82 14.25 

Daggett Apt 1930 20.03 20.61 15.17 
Cantil 1960 17.67 18.51 18.08 

Barstow 2140 17.47 18.31 17.89 
China Lake 

Armitage Fld 2240 17.64 18.33 16.94 
Inyokern 2440 17.86 18.32 18.31 
Mojave 2740 17.06 17.81 14.56 
Haiwee 3282 15.19 15.74 15.42 

Randsburg 3570 17.00 17.74 13.25 
Wildrose 4100 14.86 15.57 14.75 
Mtn Pass 4740 14.36 15.29 13.53 
WhiteMtn 11811 0.86 2.46 15.14 

 
 Thus, for this desert case the annual average 
temperature was shown to be predicted by the 
equation 
 
Ta = 22.25 – 1.80x                     (5) 
 
where x is altitude in thousands of feet. The error 
standard deviation of this model is 0.79ºC, for the 
data set of Table 2. The annual temperature 
variation was found to decrease by 1.7ºC/1000 ft. 
altitude increase, and to be predicted by 
 
Va = 22.63 – 1.70x                                      (6) 
 
with x defined as above. The error standard 
deviation is 0.76ºC.  

Figure 4. Scaling of mean diurnal temperature 
variation, high desert sites. 

 As shown in Figure 4, the predictability of Vd 
with altitude is poor, so, in the absence of other 
data about a site, the most robust estimate is 
simply the mean: 
 
Vd =  15.8ºC            (7) 
 
with an error standard deviation of 1.79ºC. Finally, 
if Ta is known for a site, Va is predicted by 
 
Va = 1.65 + 0.94Ta,            (8) 
 
with an error standard deviation of 0.27ºC.  

Figure 5. Correlation between annual average 
temperature and annual temperature variation, 
high desert sites. 
  

Figure 6. Effective hydration temperature for high 
desert sites as a function of altitude, showing 
comparison of computation from best fit data and 
meteorological data for each site.  
 
 The purpose of the parameters is computation 
of effective hydration temperature (EHT) by 
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Table 3. Temperature data for Central Valley sites. 

Station Alt, ft 
Ave 

Max, 
deg F 

Ave 
Min, 
deg F 

Annual 
Ave, deg 

F 

Jul 
Max, 
deg F 

Jul 
Min, 
deg F 

Jan 
Max, 
deg F 

Jan 
Min, 
deg F 

Sacramento Airpt 20 73.8 48.5 61.2 92.3 58.2 53.9 38.9 
Stockton 30 74.7 49.2 62.0 93.7 61.1 54.1 38.4 
Lodi 40 74.2 46.6 60.4 90.9 56.3 55.0 37.6 
Knights Ferry 320 74.0 45.8 59.9 94.3 58.9 53.5 35.0 
Electra PH 700 75.8 44.5 60.2 96.5 55.9 57.2 34.1 
New Melones Dam 780 74.8 44.9 59.9 95.5 58.5 55.2 33.0 
Auburn 1360 71.8 48.8 60.3 91.2 62.4 54.4 37.2 
Sonora 1830 73.2 42.5 57.9 93.9 56.0 55.8 31.9 
Placerville 1890 71.7 44.4 58.1 91.2 57.5 55.0 33.3 
Grass Valley 2400 68.4 42.1 55.3 86.5 55.0 53.9 31.8 
Nevada Cty 2600 66.9 42.6 54.8 86.4 56.0 50.7 32.3 
Deer Cr PH 3700 61.6 36.4 49.0 82.8 47.0 41.1 27.4 

  
labeled “Best Fit”; it also shows EHT computed 
from equation 1 using the site meteorological data 
as inputs, labeled “Met data”. The error standard 
deviation of the between the two EHT estimates is 
0.82°C. This accuracy is surprising because of the 
relatively large error in Vd; however, inspection of 
equation 1 shows that this arises because the EHT 
computation is dominated by the Ta value, which 
is characterized by smaller errors than Vd. The 
agreement between the two methods is 
remarkable. 
 

Figure 7. Scaling of average annual temperature 
with altitude, Central Valley sites.  Note break 
around 1500 ft. 
 
Central Valley 
 
 The western slope of the Sierra Nevada 
presents a different case, in which less vertical 
relief exists and climate is dominated by a 

persistent temperature inversion layer in the 
Central Valley. The analysis is again based on 
monthly temperature data from the Western 
Regional Climate Center (WRCC), using the data 
base from 1971 – 2000. Table 3 summarizes the 
sites used in the temperature scaling analysis. All 
are in similar weather patterns. Temperature 
parameters were again computed by equations 2 – 
4, and Table 4 summarizes the parameters.  

Figure 8. Scaling of annual temperature variation 
with altitude, Central Valley sites.  
 
 Figure 7 shows the variation of Ta with 
altitude. As can be seen, the data for this case fall 
into two distinct patterns: valley floor and lower 
foothills, and higher foothills and mountains. The 
break point between the two is approximately 
1500 feet altitude, probably correlating with the 
level of the normal inversion layer over the valley. 
Below this altitude, Ta is roughly independent of 
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altitude, and has an average value of 15.85°C. 
Above 1500 ft the value of Ta is given by 
 
Ta = 19.44 – 2.7x, 1500 < x < 4000               (9) 
 
where x is altitude in thousands of feet. 
 Figure 8 shows the similar plot for Va, again 
exhibiting a break at about 1500 ft. The average 
value of Va below 1500 ft is 16.02°C, while above 
1500 ft the value is 
 
Va = 20.75 – 2.9x, 1500 < x < 4000     (10) 
 

Figure 9. Scaling of mean diurnal temperature 
variation with altitude, Central Valley sites.  
 
Finally, Figure 9 shows the scaling for Vd, with 
much poorer correlation with altitude, but 
noticeably better than the fit for the desert case. 
Analysis of accuracy shows that use of the altitude 
scaling gives better results than simply using the 
average, as was done for the desert. Thus, for sites 
below 1500 ft, the best fit is the mean value of Vd 
is 14.77°C; above that altitude the best fit is 
 
Vd = 18.57 – 1.5x, 1500 < x < 4000     (11) 
 
 Figure 7 and Figure 8 again show similar 
scaling with altitude for Ta and  Va, and Figure 10 
shows that there is again strong correlation 
between Ta and Va . However, there is a different 
grouping for valley floor and foothills, except this 
time the break point is below 100 ft. The equation 
relating Ta and Va is 
 
Va = 1.21Ta – 3.57, 0 < x < 100   (12a)
  

 
Va = 0.83Ta + 3.03,  100 < x < 4000 (12b) 
 
 Since the best fit to the data shows a break 
point, assessing parameter accuracy is more 
complex than for the desert case. Table 5 
summarizes the accuracy achieved by this method, 
including a computation for effective hydration 
temperature made using equation 1. It can be seen 
that the algorithms yield values of Ta and Va which 
are within 0.5°C, and Vd within 1.7°C. 
Surprisingly, in view of the possible errors in Vd, 
the EHT values are within 0.5°C, again because 
the EHT computation is dominated by the Ta 
value, which is characterized by the smallest 
errors.  

 
Figure 10. Correlation of average annual 
temperature with annual temperature variation, 
Central Valley sites. The break point is at 
approximately 100 ft altitude. 
 

 
Figure 11. Effective hydration temperature for 
desert sites as a function of altitude, showing 
comparison of computation from best fit data and 
meteorological data for each site. Central Valley 
conditions. 
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Table 4. Computed temperature parameters for 
Central Valley sites. 

Station Alt, 
ft 

Ta, 
deg C 

Va, deg 
C 

Vd, deg 
C 

Sacramento 
Airpt 20 16.19 16.01 13.64 
Stockton 30 16.64 16.57 13.42 
Lodi 40 15.78 15.53 14.44 
Knights Ferry 320 15.50 15.79 14.97 
Electra PH 700 15.64 16.07 17.69 
New Melones 
Dam 780 15.47 15.86 16.44 
Auburn 1360 15.72 16.28 12.78 
Sonora 1830 14.36 15.22 17.17 
Placerville 1890 14.47 15.14 15.39 
Grass Valley 2400 12.92 13.78 14.89 
Nevada Cty 2600 12.64 13.53 13.56 
Deer Cr PH 3700 9.44 9.76 13.75 

 
 Figure 11 shows the values of EHT for the 
Central Valley sites, again computed from 
equation 1 with two different inputs. The solid line 
shows the values computed using the temperature 
model as summarized in Table 5, and the points 
show the EHT computed from the meteorological 
data for each site from Table 4. The agreement is 
obviously good. 
 The foregoing analysis suggests that for sites 
below approximately 1500 ft the best estimate of 
the temperature parameters is the mean for the site 
ensemble; above that altitude, altitude scaling 
should be employed.  

 

Discussions and Conclusions 
 
 The two case studies summarized above show 
that the form of the algorithm providing the best 
fit can only be determined from examination of the 
data, in conjunction with the physics of weather 
patterns, and may be different in different climatic 
regions. Judgment is required in doing this, and it 
is not possible to predict in advance what the best 
form of the temperature algorithms will be.  
 The method which gave the best results for 
high desert conditions was not the same as the best 
for the Central Valley conditions. In the desert, Ta 
and Va scaled very accurately with altitude, while 
Vd was best estimated by a mean value 
independent of altitude. In the Central Valley, 
none of the parameters for the sites below 1500 ft 
scaled with altitude, although altitude scaling was 
effective from 1500 – 4000 ft. A second difference 
was that, for the Central Valley sites, mean diurnal 
variation above 1500 ft has a positive correlation 
with altitude, so that use of altitude scaling yielded 
better accuracy in EHT than use of the mean.   
 The rates of decline of Ta and Va with altitude 
varied as well between the two cases. In the desert, 
both approximated the mean adiabatic lapse rate, 
while in the Central Valley the rate of decrease 
with altitude above 1500 ft is much larger (-
2.7°C/1000 ft for Ta and -2.9°C/1000 ft for Va). 
This more rapid decrease may be due to a sharp 
decline in humidity above the inversion layer, a 
phenomenon which does not occur in the desert. 

< 1500 15.85 0.00 0.42
> 1500 Ta = 19.44 - 0.0027x 0.02 0.14
Overall - 0.01 0.32
< 1500 16.02 0.00 0.34
> 1500 Va = 20.75 - 0.0029x -0.06 0.23
Overall - -0.03 0.29
< 1500 14.77 0.00 1.67
> 1500 Vd = 18.57 - 0.0015x 0.11 0.95
Overall - 0.04 1.42
< 1500 Equation 1a,b 0.02 0.40
> 1500 Equation 1a,b 0.04 0.06
Overall Equation 1a,b 0.02 0.29

Ta

Va

Vd

EHT

Table 5. Analysis of accuracy of temperature parameter models.

Parameter  Site 
Altitude, ft.

Algorithm for Estimate, deg C M ean Error, 
deg C

Error StDev, 
deg C
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 A final observation involves limits of validity 
of the resulting algorithms. First, the effects of 
paleoclimatic change have not been included; an 
implicit assumption was made that the parameters 
representing current temperature conditions are 
also valid through time. It is known that climatic 
shifts have occurred (West et al. 2007), but the 
effects of such shifts on obsidian hydration are 
generally small, < 7% in age (Rogers 2007b). A 
method for accounting for them has been 
described elsewhere (Rogers 2007b). Further, the 
algorithms for each case study were developed 
based on regions which are limited in geographical 
extent, in altitude, and in extent of general weather 
patterns. The algorithms should not be applied 
outside those limits without further analyses to 
verify validity - extrapolation is always dangerous.  
 In summary, regional analysis of temperature, 
based on publicly-available meteorological data, 
can yield valid algorithms for estimating 
temperature parameters at an archaeological site in 
the region. If an archaeological site is located in 
close proximity to a current weather station, the 
30-year climate data from the station can be used 
to calculate the temperature parameters; otherwise, 
a regional temperature analysis should be 
performed as exemplified by the case studies in 
this paper. The resulting temperature parameters 
are representative of long-term present weather 
conditions, and provide the basis for accurate 
computations of effective hydration temperature in 
support of chronological analyses. 
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NEWS AND INFORMATION 

 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, or lab report 
for publication in the IAOS Bulletin. Articles and 
inquiries can be sent to cdillian@princeton.edu 
Thank you for your help and support! 

 
 

IAOS Elections 
 

It is election time again! Elections for the office of IAOS President will be held in advance of 
the 2009 IAOS annual meeting, which will occur in conjunction with the Society for 
American Archaeology (SAA) annual conference in Atlanta in April 2009.  We have two 
highly qualified nominees for the position: Tristan Carter and Robert Tykot. See page 3 for 
information and a statement by the candidates. 
 
The vote will be held via email. Watch your inbox in January for a ballot with votes due by 
Monday, March 2, 2009.  The new President will be announced at the 2009 IAOS annual 
meeting. 

International Association for Obsidian Studies 
 
President Anastasia Steffen 
Vice President Philippe LeTourneau 
Secretary-Treasurer Colby Phillips 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
IAOS Board of Advisors Roger Green 
 

Web Site: http://www.peak.org/obsidian 
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NOTES FROM THE PRESIDENT 
 

     With the close of another year, IAOS is 
asking the membership to weigh in on two 
important administrative concerns.  One is to 
select a new President, and the second 
addresses proposed changes to the IAOS by-
laws.   
    We have two excellent candidates to lead 
IAOS: Rob Tykot at the University of South 
Florida, and Tristan Carter of McMaster 
University.  Please read more about each in 
their candidate statements in this issue of the 
Bulletin and respond with your vote when the 
Secretary-Treasurer Colby Phillips sends out 
an email in January.  The elected candidate 
will serve as President-Elect/Vice-President in 
April 2009, and will assume the office of 
President in April of 2010.  For the past 
several years, we have been a bit out of 
synchronization with the succession plan 
indicated in IAOS by-laws; with this election 
we will have returned to the correct pattern. 
    The second vote needed from the 
membership is to accept or reject proposed 
changes to IAOS by-laws.  The proposed 
updates were emailed to the membership last 
September and are available for review at our 
website: 
(http://www.peak.org/obsidian/index.html).  
Let us know if the changes in the by-laws 
meet with your approval.   

 
    I look forward to seeing everyone at the 
SAA annual meetings in Atlanta this April.  
Please plan to come to the IAOS annual 
Business meeting, to be held on Friday 
afternoon.  And on Saturday afternoon, IAOS 
and the Society for Archaeological Sciences 
are co-sponsoring the symposium 
“Provenance Studies in Archaeology”, 
organized by Mostafa Fayek and Sharon Hull.  
There are papers addressing obsidian 
geochemical analyses from Kenya, 
Guatemala, and Peru, and a variety of 
provenance analyses on an array of materials, 
including turquoise, chert, quartz, ceramic 
glazes, glass beads, and tin. 
 
See you in Atlanta! 
 
Ana Steffen 
 
asteffen@vallescaldera.gov 
asteffen@unm.edu 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

IAOS Membership Renewal 
 
Last year the IAOS transitioned all IAOS annual memberships to a Jan. 1 – Dec. 31 calendar year. So 
all IAOS memberships for 2009 can be renewed starting on Jan. 1, 2009, and you can renew online 
via PayPal on the IAOS website at http://www.peak.org/obsidian or simply use the form on the last 
page of this Bulletin). Renewing your membership will allow the IAOS to continue, and we 
appreciate your support. 
 
Regards, 
Colby Phillips, IAOS Secretary/Treasurer 
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PRESIDENTIAL CANDIDATES 
 
We have two nominees for IAOS President.  Below are their statements for your evaluation. The vote will 
be held via email. Watch your inbox in January for a ballot with votes due by Monday, March 2, 2009.  
The new president will be announced at the 2009 IAOS Annual Meeting.  
 
TRISTAN CARTER 
 
     I have been working with obsidian since the 
late 1980’s, initially using techno-typological and 
functional studies to discuss the social significance 
accorded the consumption of this material in the 
Neolithic / Bronze Age Aegean (the focus of my 
1999 PhD from UCL’s Institute of Archaeology). 
My geographical and temporal interests have since 
expanded, working on obsidian from Epi-
Palaeolithic and Neolithic contexts in Anatolia, 
not least Çatalhöyük and Göbekli Tepe. I have 
also initiated a series of characterization studies in 
both regions, working in collaboration with labs in 
France (CNRS Bordeaux, Grenoble, Paris), Greece 
(NCRS Demokritos), the UK (Aberystwyth) and 
the US (Berkeley and Stanford). I am also working 
with Oak Ridge National Laboratory on new 
obsidian hydration techniques. 
    After a decade of temporary positions in 
Athens, Stanford and Bordeaux, I finally became 
an Assistant Professor in 2007 at the Department 
of Archaeology at McMaster University, 
Hamilton, Ontario. Here, I am aiming to establish 
an obsidian characterization lab to develop further 
the work of my colleagues and I, as well as initiate 
research anew on Canadian and other regions’ 
obsidians. My primary aim in all of this is to 
locate our powerful data within an 
anthropologically aware and holistic form of 
material culture analysis, whereby we can re-
engage with some of the discipline’s ‘big picture’ 
questions. 
 
www.socsci.mcmaster.ca/anthro/faculty/carter.cfm 
 

ROBERT TYKOT 
 
     I have been nominated to serve as the 
President of the International Association for 
Obsidian Studies. As many of you may know, I 
have been involved in obsidian studies for more 
than 25 years, focusing at first on the sources on 
the island of Sardinia in the central 
Mediterranean. Following my dissertation 
(1995) on that subject, I have worked on many 
artifact collections in Sardinia, Corsica, 
mainland Italy, Malta, and Tunisia, looking at 
trade routes and patterns to help reconstruct 
socioeconomic characteristics of the cultures 
involved. In addition to the laboratory-based 
sourcing analyses, using a variety of instruments 
including microprobe, XRF, INAA, and ICP-
MS, I have led an excavation of an obsidian 
workshop on the east side of Monte Arci in 
Sardinia. I have also expanded my work on 
obsidian sources with surveys on Lipari, 
Palmarola, and Pantelleria, with the results 
demonstrating that it is important to differentiate 
between subsources on each island in order to 
address prehistoric access issues and selection 
methods. Most of my publications on obsidian 
have been listed in previous issues of the IAOS 
Newsletter, and copies are available on my 
website (http://shell.cas.usf.edu/~rtykot/).  
     As President of the IAOS, I would continue 
the efforts made by our current and previous 
presidents in managing IAOS business activities, 
the website, newsletter, chairing the annual 
meeting session at the SAAs, and expanding our 
world-wide membership and audience, 
especially in Europe and Asia. I would always 
be open to suggestions/recommendations from 
IAOS members on other projects, activities, and 
service that can be done. I look forward to 
serving the needs and interests of IAOS 
members. 
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NEWS AND NOTES 
 
LIGHT BOX FOR OBSIDIAN ARTIFACTS 
Contributed by Ellery Frahm 
 
     I've just completed a small project -- building a 
portable "light box" -- that some of you could find 
useful for your own fieldwork. 
     Awhile ago, while photographing obsidian 
tools in the field, I found myself wishing for a way 
to backlight the artifacts.  I looked online for a 
portable light box that could stand up to field use, 
but I couldn't find what I wanted.  Many light 
boxes were much too large (poster-sized), others 
were too small (sized for photographic slides).  
Most of them needed electricity from a wall 
outlet.  All used fragile fluorescent bulbs.  I 
wanted a device that could run off batteries and 
stand up to dust, heat, and some abuse from 
traveling. I couldn't find such a device, so I got a 
small grant to build one, and the grant proposal 
included sharing this design and the details of its 
construction online.  The total cost of the project 
was less than $300, and it requires only a day and 
a half and basic shop and electronics skills. 
     This portable "light box" uses 9-volt batteries 
(either regular alkaline or rechargeable) to power 
an electroluminescent sheet. Everything from the 
unassembled components to the final backlit  
obsidian photographs can be found here: 
 
http://web.mac.com/elleryfrahm/iWeb/lightbox/ 
 
This page is somewhat graphics-heavy, and I'd 
recommend using the latest version of your 
favorite browser. 
 
Have a look if this sounds useful to you, and if you 
have any questions or comments about the project, 
please feel free to email me.   
 
Ellery Frahm 
frah0010@umn.edu  
Doctoral Candidate, Department of Anthropology 
Research Fellow, Dept. of Geology & Geophysics 
Manager & Principal Analyst, Electron        
      Microprobe Lab 
University of Minnesota - Twin Cities campus 
http://umn.edu/~frah0010 

 
 
OBSIDIAN SESSION AT 2009 SAAs 
Provenance Studies in Archaeology 
Organized by Mostafa Fayek and Sharon Hull 
 
Carolyn Dillian - Obsidian Characterization and 
Theories of Interaction, Koobi Fora, Kenya 
 
Anne C. Hamilton - Palaeo-Eskimo Lithic 
Exploitation Strategies: Assessing Inferences of 
Culture Change Through Chert Sourcing on 
Southern Baffin Island 
 
Rachel E. ten Bruggencate - Sourcing Quartz 
Quarries from Granville Lake, Manitoba, 
Canada using Trace Elements and Oxygen 
Isotopes 
 
Alyson M. Thibodeau - Tracing Turquoise from 
Site to Source Using Radiogenic Isotopes 
 
Judith A. Habicht-Mauche - Studying Glaze-
Paint Production and Exchange in the American 
Southwest Using Lead Isotope Analysis 
 
Mostafa J. Fayek - Fingerprinting Turquoise 
Provenance Regions in the American Southwest 
and Northern Mexico 
 
Matthew T. Boulanger  - Salvage Archaeometry: 
Rescue, Preservation, and Dissemination of 
Geochemical Data 
 
Thomas Fenn - Early Islamic Commerce with 
sub-Saharan Africa: Chemical and Isotopic 
Analyses of Late 1st Millennium A.D. Glass 
Beads from Igbo-Ukwu, Nigeria 
 
Lisa J. Molofsky - Sources of Tin in Prehistoric 
Bronzes: A Novel Approach 
 
Jeffrey C. Dobereiner - Source Analysis of 
Obsidian from San Bartolo and Xultun, 
Guatemala by X-ray Fluorescence 
 
Daniel A. Contreras - Research at the Quispisisa 
Obsidian Source in the Central Peruvian 
Highlands 
 
Discussants: M Steven Shackley, Hector Neff, 
Robert H. Tykot 
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OBSIDIAN CIRCULATION: NEW DISTRIBUTION ZONES FOR THE 
ARGENTINEAN NORTHWEST 

 
Mario A. Caria, CONICET, Universidad Nacional de Tucumán. Miguel Lillo 205 (4000)       
      Tucumán. Argentina. (mcaria1@yahoo.com.ar) 
Patricia S. Escola, CONICET, Universidad Nacional de Catamarca. Argentina. 
Julián P. Gómez Augier, CONICET, Universidad Nacional de Tucumán. Argentina. 
Michael D. Glascock, MURR, University of Missouri 

 
     The results reported in this work are part of 
research seeking a better understanding of the 
cultural development and social relations carried 
out by prehispanic peoples who inhabited the 
western and eastern sides of the Cumbres 
Calchaquíes-Sierras del Aconquija (Tucumán-
Argentina) mountain range. There are two goals in 
the search for characteristic features in the subject: 
1) Source determination by XRF of nine obsidian 
samples from different archaeological sites on 
both slopes of Cumbres Calchaquíes (Tucumán) 
and 2) Analyzing obsidian distribution range 
taking into account the findings of the first goal 
and comparing them with the database for other  

sites of the Argentinean Northwest (NOA) 
(Yacobaccio et al. 2002; Yacobaccio et al. 2004; 
Escola 2007). 
     The research context for the analyzed obsidian 
samples involves the study of prehispanic 
occupation on the western and eastern slopes of 
the Cumbres Calchaquíes of Tucumán (26º and 
27º South and 66º30’ West) during the Late-
Formative interval (ca. 2200-550 BP). Since 
archaeological information for this zone is scarce, 
this survey is the first step towards a systematic 
investigation of obsidian circulation in the cultural 
process and the socio-economic relations between 
this and other areas. 

      Figure 1. Location map of analyzed sites.
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   The region is a transitional zone between 
ecologically well differentiated environments: the 
dry and arid Santa María Valley, the pastures of 
the Tafí Valley to the west, and the eastern jungle 
slopes of the Cumbres Calchaquíes to the east in a 
barely 40 km wide meridian strip. The ample 
altitude range (between 400 and 5000 masl) allows 
for a remarkable study of vertical biotic zoning.  
     The archaeological sites where the samples 
were found are “Terraza”, “Tambo” and “Ticucho 
1” (Figure 1) on the eastern slope of the Cumbres 
Calchaquíes (Tucumán). 
     During the Formative (ca. 2200-1200 BP), 
which includes “Terraza” and “Tambo”, the use of 
space was characterized by the occupation of hills 
and river terraces. Prehispanic groups that lived in 
small, semi-sedentary settlements in the foothills 
were hunter-gatherers with a complementary 
agriculture (Caria 2004, 2007). “Terraza” (Vipos) 
consists of five little defined, semicircular stone 
structures scattered on the surface of a river 
terrace. Some grey, polished, not ordinary ceramic 
potsherds were recovered along with other types 
of fragments. A sling stone was found among the 
lithic material apart from the obsidian. “Tambo” 
(San Pedro de Colalao) may be defined as a burial 
site on a glacis without surface structures and with 
ceramic materials characteristic of the Candelaria 
tradition in its Molleyaco phase (ca. 1500 AP) 
(Caria 2004).  
     Later, during the Late period (1200-550 BP) 
that comprises “Ticucho 1”, this site was 
influenced by entities of higher socio-political 
complexity. They came from the western slope 
(Santa María Valley), nd its occupants adapted 
spatially to the environmental characteristics, thus 
generating distinctive sites that were somewhat 
different from the typical ones of the Santa María 
Valley. “Ticucho 1” is on a glacis and it consists 
of circular stone structures five meters in diameter 
and a large quantity of grinding tools (mortars and 
“conanas”). A clearly defined occupation layer 
was found at a depth of 70 cm within one of the 
structures. It consisted of faunal, ceramic, and 
lithic (quartz, quartzite, obsidian and basalt flakes) 
materials. It was dated at 1020±35 BP (NSRL-
12171) (Caria 2004).  
     The samples from the western slope of the 
Cumbres Calchaquíes are from “El Divisadero” 
and “El Observatorio” and those from the northern 
end of the Aconquija mountain range are from 

Quebrada del Río Los Corrales (Figure 1). In these 
areas, Formative occupations are masked by the 
reoccupation of large sites of semi-urban 
characteristics and by satellite settlements with 
differentiated functions typical of the Late period, 
which would make localization of the former 
occupations difficult (Gómez Augier 2005; Gómez 
Augier and Collantes 2006). However, some sites 
have been placed more recently that may be 
assigned to the Formative period. They show a 
spatial pattern of compound and separate circular 
structures associated with farming land. 
     “El Divisadero” (Ampimpa) occupies an ample 
section of the middle and apical portion of a wide 
alluvial fan at the western piedmont of the 
Cumbres Calchaquíes. Numerous groups of 
aggregate circular stone structures (“daisy pattern” 
type), small rock mounds and associated areas of 
cultivation platforms make up the main settling 
pattern; there are also some isolated circular 
structures of megalithic characteristics and 
menhir-like vertical stones. Some petroglyphs 
were detected in peripheral areas to the site. 
Ceramic materials corresponding to the Condor 
Huasi Polícromo, Ciénaga Gris Grabado and 
Aguada Pintado were recovered on the surface and 
in probing excavations. Lithic material includes 
flakes and artifacts of basalt, obsidian, quartz and 
pink quartzite. The architectural designs and 
ceramic and lithic materials found would identify 
this site as belonging to the Formative period 
(2200-1200 BP). The discovery of some structures 
and materials, however, suggest a possible 
occupation that would also encompass the Late 
period (Gómez Augier and Caria 2008). 
     “El Observatorio” site (Ampimpa) is 
strategically placed on a position of visual control 
towards the Santa María Valley at 2600 masl. 
Geomorphologically it covers an erosion glacis 
and mass remotion accumulation surfaces adjacent 
to a spring and natural pastures. Semicircular, 
rectangular and poligonal structures of different 
sizes were surveyed as well as retaining walls and 
leveling structures. Among the materials found on 
the surface and in excavations there is a clear 
predominance of Santamariano style ceramics 
(Santamariano Negro over Blanco-Famabalasto 
Negro Grabado) that would assign this site to the 
Late period (ca. 1000-600 BP). Abundant faunal 
material was found that belonged to domestic and 
wild camelids. This feature suggested the site may 
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have been used as a space for camelid 
management, probably as a place for breeding and 
grazing subordinate to a population of higher 
importance (Gómez Augier 2005) 
     The site “Quebrada del Río de Los Corrales” is 
in Abra del Infiernillo at 3200 masl. This is a 
tectonic sinking zone within the northern section 
of the Aconquija range. Morphologically, it 
constitutes the northern limit of Valle de Tafí 
which lies on a North-South position and is limited 
in the South by the peaks of  Ñuñorco Chico (2900 
masl) and Ñuñorco Grande (3200 masl). There are 
three kinds of structures: 1) living enclosures 
(sample PAT 102 comes from it), 2) animal pens 
and 3) farming platforms. A cave was also found 
and studied where there were 14 mortars carved on 
the stone floor at the entrance (Caria et al. 2006; 
2007).  
     The beginning of prehispanic occupation in 
“Quebrada del Río de Los Corrales” takes place 
ca. 2300 years BP according to radiocarbon dating 
of a poaceae sample that was part of a straw bed 
from “Cueva de Los Corrales 1” (CC1).  The 
dating corresponding to Layer 2 (3rd extraction, 
C3A microsection) read 2060±200 BP (UGA-
01616) (Oliszewski 2007 y Caria et al. 2007). 
Additionally, following Berberián and Nielsen 
(1988), if the presence of circular/subcircular 
living enclosures is taken into account, prehispanic 
occupation may be tentatively placed between ca. 
2300 and 1200 years BP. Also, ceramic material 
collected at the site may be assigned to the styles 
known as Tafi and Ciénaga that belong to a time 
range between ca. 2100 and 1200 BP. Hence, until 
absolute dates are associated to agricultural 
structures, we consider that the beginnings of 
occupation for this area occurred ca. 2300-2100 
BP. We do not know, in the light of current 
knowledge, when the living enclosures were 
abandoned. However, architectural characteristics 
and surface ceramics material, date occupation 
until ca. 1200 years BP. 

 
Background 
 
     In 1990, new investigations aimed at localizing 
and characterizing obsidian sources and 
determining the provenance of archaeological 
samples in the Argentinean Northwest were 
carried out. Since then, ten obsidian sources have 
been identified and described (Yacobaccio et al. 

2002): Ona-Las Cuevas, Cueros de Purulla, 
Chascón and Valle Ancho (Catamarca, Argentina), 
Quirón, Alto Tocomar and Ramadas (Salta, 
Argentina); Caldera Vilama 1 and 2 (Jujuy, 
Argentina) and Zapaleri or Laguna Blanca 
(Altiplano de Lípez, Bolivia). At the same time, 
eleven additional sources called Unknown Sources 
A, B, C, D, E, F, G, H, I, J, K and M were 
identified (Yacobaccio et al. 2002). Recent studies 
have found the location of Unknown Source B 
which we now know as Laguna Cavi (Escola and 
Hocsman 2007; Escola et al. 2007). 
     The geographic distribution of the different 
obsidian sources has two main distribution 
spheres. The first sphere is controlled by the 
Zapaleri source in the septentrional section of the 
Argentinean Northwest, and the second sphere is 
dominated by Ona-Las Cuevas source in the 
southern region (Yacobaccio et al. 2004). The 
latter has a distribution range of 340 km and it is 
the one this work will address. The Ona-Las 
Cuevas source is in Antofagasta de la Sierra 
(Catamarca, Southern Puna), 80-90 km away from 
the town of the same name. The obsidian from this 
source reached archaeological sites in Southern 
Puna, Valle del Cajón, western Aconquija slopes, 
Valle de Santa María and Valle de Lerma and 
Quebrada del Toro to the north between 2200 and 
550 BP (Yacobaccio et al. 2002). 
     There are also some minor sources along with 
Ona-Las Cuevas, but only two are of interest for 
the purpose of this work: Cueros de Purulla and 
Laguna Cavi (previously known as Unknown B). 
Use of Cueros de Purulla occurred at the same 
time as Ona-Las Cuevas and it supplyied obsidian 
to different sites in the Catamarca Puna reaching 
as far as Valle del Cajón. Cueros de Purulla is 60-
70 km southeast of Antofagasta de la Sierra, 
Catamarca (Yacobaccio et al. 2004). Laguna Cavi 
is  located south-southwest of Volcán Galán, 
Antofagasta de la Sierra, 36 km away from 
Antofagasta de la Sierra. Like Cueros de Purulla, 
use of obsidian from Laguna Cavu was active at 
the same time as Ona-Las Cuevas, but obsidian 
from Laguna Cavi was distributed over a larger 
area than Cueros de Purulla. In fact, utilization of 
obsidian from Laguna Cavi has been detected at 
archaeological sites in the Catamarca Puna, the 
western slopes of the Aconquija range, Valle del 
Cajón, Valle de Santa María and Valle Calchaquí 
(Yacobaccio et al. 2002; Escola et al. 2007).  
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Analytical Procedures 
 
     Analysis of the artifacts in this study was 
performed using an ElvaX desktop energy-
dispersive x-ray fluorescence (ED-XRF) 
spectrometer. The spectrometer consists of an X-
ray generator, and X-ray detector, and a multi-
channel analyzer (MCA). The detector is an 
electronically-cooled, solid-state Si-pin-diode with 
an area or 30 mm2 and a resolution of 180 eV at 
5.9 keV (at a count rate of 1000 counts per 
second). The X-ray tube is an aircooled, tungsten 
anode with a 140 micron beryllium end-window. 
The analyses were performed with an operating 
voltage 35 KV with a tube current of 45 
microamps and a counting time of 400 seconds. 
Concentrations were calculated in parts per million 
using a regression program based on the quadratic 
regression model established from a series of 
obsidian reference samples previously 
characterized by neutron activation analysis 
(NAA) and XRF. The elements measured were K, 
Ti, Mn, Fe, Zn, Ga, Rb, Sr, Y, Zr, and Nb. All 
analyses of obsidian artifacts using this instrument 
were performed non-destructively. 
 

Figure 2. Bivariate plot of Fe and Rb. 

Results 
 
     Analysis of the nine samples by XRF showed 
the following results as summarized in Table 1, 
Table 2 and Figure 2. 

Figure 3. Obsidian distribution map (modified 
from Yacobaccio et al. 2004). 
 
Conclusions 

 
     Based on the results obtained and the goals set 
forth, we may conclude that: 
1) The original sources of the obsidian samples in 
archaeological sites on both slopes of the Cumbres 
Calchaquíes (Tucumán) belong to Ona-Las 
Cuevas, Laguna Cavi and Cueros de Purulla, all in 
the Catamarca Puna. Thus, this section of the 
Cumbres Calchaquíes was a constituent participant 
in the trade between Punean prehispanic groups 
and those of the eastern high valleys. In this sense, 
it is interesting to point out that recent XRF tests 
of the site El Médano (Belén, Catamarca) have 
detected artifacts from the sources previously 
mentioned in the archaeological record. This is 
remarkable because this strategically located site 
on prehispanic trade routes between the Puna and 
the eastern valleys has been identified as a caravan 
camp (Escola et al. 2007). 
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2) The distribution sphere of the southern section 
the Argentine Northwest related to the source 
Ona-Las Cuevas, is now spread in its 
southernmost portion to the low lands of Tucumán 
(Figure 3). Thus, the western piedmont of the 
Cumbres Calchaquíes (sites “El Observatorio” and 
“El Divisadero”), the north end of the Sierras del 
Aconquija (site “Quebrada del Río de los 
Corrales”), the eastern piedmont of the Cumbres 
Calchaquíes (sites “Tambo” and “Terraza”) and 
the Valley of Trancas (“Ticucho 1”), all in 
Tucumán, are included in this distribution zone. 
     Use of obsidian from Cueros de Purulla, 
stretched from the Catamarca Puna to the Valle del 
Cajón (Yacobaccio et al. 2002) and eastward into 
the western piedmont of Cumbres Calchaquíes 
(site “Divisadero”). The same may be said of the 
source at Laguna Cavi, including in this case a 
distribution that covers the eastern (site “Tambo”) 
and western (sites “Divisadero” and “El 
Observatorio”) piedmonts of the Cumbres 
Calchaquíes. 

 
 
     Likewise, it is interesting to observe some 
tendencies in this survey. Fifty-six percent of the 
artifacts belong to the source Ona-Las Cuevas, 
thus keeping the predominance already observed 
in previous studies of the meridional section of the 
Argentinean Northwest (Yacobaccio et al. 2002, 
Yacobaccio et al. 2004). Additionally, a parallel 
utilization of Ona-Las Cuevas and Laguna Cavi 
can be observed in two of the sites (“Tambo” and 
“El Observatorio”) while the same may be noticed 
in the site “Divisadero” where there is a parallel 
use of the minor sources at Cueros de Purulla and 
Laguna Cavi. However, a larger survey should be 
carried out at other sites in order to reach more 
definite conclusions. 
     The most remarkable finding from this first 
investigation is the inclusion of the eastern low 
lands in the distribution zone for obsidian from the 
Catamarca Puna. 

 
Aknowledgments. Analyses were supported by the 
Project, 26/G333 Tucumán State University 
Research Council (CIUNT). 
 

 

Table 1. Detail of analyzed samples and source identification  
Site name Sample origin Sample 

number 
Chronology Sample 

description 
Obsidian 
source 
identification 

Ticucho 1 (Ticucho) Structure 1 – Layer 2 PAT 
101 

1020±35 AP 
(NSRL-12171) 

Arrow tip Ona 

Quebrada del Río de Los 
Corrales (El Infiernillo) 

Surface collection PAT 
102 

Formative Flake Ona 

Tambo (San Pedro de 
Colalao) 

Surface collection PAT 
103 

Formative Flake Ona 

Tambo (San Pedro de 
Colalao) 

Surface collection PAT 
104 

Formative Flake Laguna Cavi 

Terraza (Vipos) Surface collection PAT 
105 

Formative Flake Ona 

El Observatorio (Ampimpa) Probing Excavation 
II-Level 4 

PAT 
106 

Late Flake Ona 

El Observatorio (Ampimpa) Probing Excavation 
IV-Level 2 

PAT 
107 

Late Flake Laguna Cavi 

El Divisadero (Ampimpa) On-ground collection PAT 
108 

Formative-
Late 

Flake Laguna Cavi 

El Divisadero (Ampimpa) Structure 1-Probing 
Excavation 1-Level 1 

PAT 
109 

Formative-
Late 

Arrow tip Cueros de 
Purulla 
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Table 2. Chemical elementary concentrations for the samples analyzed    
Samples K Ti Mn Fe Zn Ga Rb Sr Y Zr Nb 
PAT101 38418.8 805.2 391.2 4973 28.8 18.7 231.5 141.6 23.5 85.4 14.2 
PAT102 42512 847.8 374 5076.8 19.9 22.3 235.8 151.3 23.7 105.8 15.9 
PAT103 40261.9 740.4 376.7 4548.2 22.1 20.7 239.6 130.6 21.6 84.2 14.6 
PAT104 34893.2 247.1 809.2 4035.3 56.2 17.6 508.4 12.6 62.3 38.3 56.7 
PAT105 39736.4 781.1 354.9 4800.5 26.4 19.8 240.5 138.4 24.3 84 17.4 
PAT106 39408.2 939.8 373.4 5615 35.9 18.5 208.1 200.6 42.1 100.7 18.4 
PAT107 28047.3 211.6 785.8 4018.3 33.9 21.8 492 3.3 44 90.6 22.5 
PAT108 38960.8 310.6 831.7 5017.1 41.6 34.9 520.9 8.8 50.8 110.8 33.2 
PAT109 41587.5 1737.4 574.8 10499.9 52.8 10.9 182.6 334.8 81.8 181.2 22.2 
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AN EVALUATION OF OBSIDIAN HYDRATION DATING AS A CHRONOMETRIC 
TECHNIQUE, BASED ON DATA FROM ROSE SPRING (CA-INY-372), EASTERN 

CALIFORNIA 
 

Alexander K. Rogers, MA, MS, Archaeology Curator, Maturango Museum 
 

Abstract 
This paper reports an analysis of obsidian hydration dating (OHD) compared to radiocarbon dating, based 
on data from Rose Spring (CA-INY-372), southern Inyo County, California. OHD was performed using 
the latest mathematical techniques for effective hydration temperature (EHT) and a rigorously-derived 
age equation for Coso obsidian. The analysis concludes that for EHT computation, meteorologically-
derived air temperatures give a better approximation to ground temperatures than reconstructed surface 
temperatures do; corrections for EHT will not reduce the intra-sample variation caused by obsidian 
chemistry; EHT-corrected obsidian hydration dates for temporally-sensitive artifacts agree reasonably 
well with expectations; OHD of obsidian artifacts, especially debitage, does not yield reliable indicators 
of the age of strata at the site. The combination of OHD and radiocarbon dates gives insights into site 
formation processes. 
 
Introduction 
 
     Obsidian hydration dating (OHD) is a method 
whose time has come and gone several times (see, 
e.g. Anovitz 1999; Hull 2002; Friedman and Smith 
1966; Ridings 1996; Rogers 2007a, 2008a). It was 
originally introduced with the promise that it 
would allow direct dating of artifacts, avoiding the 
association issues that plague radiocarbon and 
dendrochronology, but at times seems to have 
sunk to the status of a poor cousin, a technique of 
last resort when materials for other techniques are 
unavailable. Eerkens et al. (2008b) reported good 
results in applying OHD to sites on the south coast 
of Peru, but Ridings had very little success in New 
Mexico (Ridings 1996). Recent advances in 
mathematical means to correct for temperature 
history (Rogers 2007, 2008) hold promise, but just 
how good is OHD as a chronometric technique?  
     To address this question, a case study was 
performed based on the obsidian and radiocarbon 
data from Rose Spring, CA-INY-372, in southern 
Inyo County, eastern California. This site has three 
advantages for such an analysis: it is exceptionally 
well documented (Lanning 1963; Yohe 1994, 
1998), has a well-defined radiocarbon age profile, 
and has a large (published) data sample of 
obsidian rim values and associated burial depths. 
The radiocarbon age vs. depth curve is anchored 
by features which are not likely to migrate 
stratigraphically. The data set includes 215 time-
sensitive projectile points with known 
stratigraphy.  

     Five specific research questions related to 
obsidian hydration dating are discussed based on 
the Rose Spring data set. The first two are 
technical questions pertinent to obsidian hydration 
dating techniques, and the other three relate to 
archaeological implications: 
 
1. Temperature Baseline: All effective hydration 
temperature (EHT) computations require 
determining three temperature parameters based 
on temperature history. Only meteorological data 
can provide a sufficiently long run of data to 
ensure the data are representative (of the order of 
30 years), and meteorological temperatures as 
reported are air temperatures. Obsidian is exposed 
to surface temperature, suitably adjusted for depth. 
Surface temperature can be approximated in two 
ways, by using air temperature as a proxy, or by 
adding offsets to air temperatures. Which gives 
more reasonable answers in obsidian analysis? As 
a corollary, does on-site recording of ground 
temperatures for shorter time spans (1 – 3 years) 
yield more representative temperature results than 
using meteorological data? 
2. Hydration Rim Variation: Hydration rims, even 
from specimens from the same source and the 
same recovery provenience, typically exhibit a 
spread of values. What is the source of this 
variability, and can EHT corrections reduce its 
magnitude? 
3. Accuracy of Obsidian Hydration Ages: How 
well does obsidian hydration dating agree with 
expected ages of temporally-sensitive artifacts? 
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4. Stratigraphic Analysis: How well do obsidian 
ages of debitage agree with radiocarbon dates 
from the same strata? To turn the question around, 
to what extent can ages derived from obsidian 
debitage be used for stratigraphic dating? 
5. Site Formation: What can be inferred about site 
formation from the concurrent use of obsidian and 
radiocarbon dating? 
      
     The analysis reported herein involved 
performing the necessary corrections for effective 
hydration temperature (EHT) for the obsidian data 
set, computing ages, and comparing with 
radiocarbon and with expected ages based on 
projectile point typology. Debitage and 
chronologically-sensitive projectile points are 
considered as separate cases.  
 
ROSE SPRING (CA-INY-372) 
 
Site Description 
 
     The Rose Spring site is famous as the type-site 
for the Rose Spring projectile point. It is located in 
southern Inyo County in eastern California, just 
west of the Sierra Nevada escarpment, with the 
Coso Volcanic Field adjacent to the southeast. The 
site is located in a high desert valley, at an altitude 
of 3,584 ft above mean sea level (amsl). The 
prevailing vegetation is creosote scrub, and the 
fauna are those typical of the desert.  
     The site consists of six loci (Figure 1), although 
most of the investigation has been carried out at 
locus 1, located in a deep draw at the foot of a 
south-facing basalt cliff. Locus 1 was excavated 
by Francis Riddell in 1951, and subsequently by 
the University of California in 1956 and 1961 
(Lanning 1963). Further excavations, using more 
modern techniques, were conducted in 1987 by 
Robert Yohe (Yohe 1994, 1998). The combined 
studies resulted in over 300 projectile points, 215 
of which are temporally-sensitive; furthermore, 
Yohe developed a detailed radiocarbon profile of 
Locus 1 with 17 radiocarbon dates (five of which 
have δ13C corrections), extending to a depth of 300 
cm. It is this careful documentation of data which 
makes this analysis possible.  
      

Figure 1. Map of the Rose Spring site. Artifacts 
analyzed in this paper were from Locus 1. (Yohe 
1992:90, Figure 6; 1994; 1998). 
 
Data Sources 
 
Radiocarbon 
     The radiocarbon data cover a span of ages from 
5460 rcybp to the proto-historic period, and are 
summarized in Table 1 (from Yohe 1998:31, Table 
1). The data set includes data collected by Yohe, 
as well as data from earlier researchers. The 
depths range from 50 to 300 cm. A plot of 
uncorrected radiocarbon age vs. depth shows a 
straight line, as shown in Figure 2, indicating a 
remarkably uniform deposition rate at the site. 
     The ages from other researchers are reported 
without a δ13C  correction, although Yohe’s data 
points did include δ13C corrections (five of the 
data points in Table 1). The age correction is 
computed from the δ13C measurement:  
 
tc = tm + 16(δ13C + 25) years         (1) 
 
where tc is the corrected age, tm is measured age, 
and δ13C is the measured or inferred value of δ13C 
in ‰ (Bowman 1990:21). If the δ13C value is 
larger (i.e. less negative) than -25, the corrected 
age is older.  
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     The corrected ages are presented in Table 1, 
and the age vs. depth curve based on the 
corrected ages is plotted in Figure 2. It can be 
seen that the curves based on corrected and 
uncorrected ages are nearly coincident, and the 
difference may be due to the small sample size 

for the corrected curve. A χ2 test of the slope and 
y-intercept of the two curves shows that the 
differences are not statistically significant at the 
95% confidence level (Taylor 1982:159). In the 
analysis below, the corrected curve is used. 

 
 
 

 
 
 
 
 
 
 
 

 
 
 

 
 

Figure 2. Rose Spring 
radiocarbon ages plotted 
against depth.
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Table 1. Radiocarbon data from Rose Spring (Yohe 1998:31, Table 1)

Depth, cm
Uncorr Age, 

rcybp
Std Dev, 

rcybp
Delta 13C, 

0/00
Corr Age, 

rcybp
50 110 50
70 280 50 -27.02 248
45 330 50

100 330 60
65 590 60
85 1360 70 -11.66 1573

140 1400 50 -11.66 1613
205 2070 190
160 2240 145
195 2900 80
230 3240 60 -19.77 3324
220 3520 80
250 3580 80
285 3900 180
275 4030 100
265 4460 110
300 5460 80 -18.84 5559
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Typed Projectile Point Stratigraphy  
     The stratigraphic position of chronologically 
sensitive projectile points was reported by Yohe 
(1998:40, Table 7), and is summarized in Table 2 
herein. In Table 2 the weighted depth of each point 
type is also computed, and is shown at the bottom 
of the table; the order of the points is seen to be 
approximately correct, suggesting the stratigraphy 
is relatively intact. 
     Figure 3 presents the projectile point data as a 
cumulative distribution of the count of each point 
type as a function of depth. Again, visual 
inspection shows the sequences to be 
approximately as expected, with the possible 
exception of the extreme longevity of the Rose 
Spring type. A Kolmogorov-Smirnov analysis 
performed on the vertical distribution of points 
(confidence level = 95%) shows that within the 
class of arrow-size points (Rose Spring, Desert 
Side-Notched, and Cottonwood), the vertical 
distribution of individual point types cannot be 
distinguished, which again confirms the longevity 
of the Rose Spring point type in this case. On the 
other hand, the Elko and Humboldt type 
distributions can be distinguished both from the 
arrow points and from each other at the same 
confidence level. The sample size for Pinto and 
Gypsum is too small to draw meaningful 
conclusions, although both occur only a significant 
depths, as expected.  
   Table 3 summarizes the Kolmogorov-Smirnov 
results; “Max Delta” indicates the maximum 
difference between the respective distribution 
curves in Figure 2, while “Th 0.05” and “Th 0.10” 
denote the threshold value for distinguishability at 
confidence levels of 0.05 and 0.10 respectively. 

Obsidian Hydration Data 
     Hydration data were reported for both debitage 
and projectile points. Table 4 (from Yohe 1998:48, 
Table 10) summarizes the published hydration 
data for the points, and Table 5 (from Yohe 
1994:284-286, App. II) presents the data for the 
debitage. Debitage measurements were made by 
two different laboratories, and the data sets for 
160-170, 170-180, 180-190, 190-200, 200-210 cm 
overlap. Before being summarized in Table 5, the 
overlapping data sets for each level were tested for 
statistical independence between the two 
laboratories, and those that were not statistically 
distinguishable at the 95% confidence level were 
merged; data for all levels except 180-190 and 
190-200 cm were merged.  
     All obsidian artifacts were sourced to the Coso 
field, but not to specific flow (Yohe 1994). 
 
Obsidian Hydration Analysis 
 
ANALYTICAL MODELS AND TECHNIQUE 
 
Hydration Models 
 Hydration of obsidian has both a physical and 
a chemical aspect, and is known as a diffusion-
reaction process (Doremus 1994, 2000, 2002). All 
that is known of the physics and chemistry of the 
process suggests the relationship between age and 
rim thickness should be quadratic, i.e. of the form 
 
 t = k x2                  (2) 
 
where t is age in calendar years, x is rim thickness 
in microns, and k is a constant, the hydration 
coefficient (e.g. Ebert et al. 1991; Zhang et al. 

CT DSN RS ELK HUM GYP PIN
0-30 11 5 33 - 3 - -

30-60 10 4 48 2 2 - -
60-90 3 - 32 4 2 - -

90-120 1 - 12 2 3 - -
120-150 - - 3 3 6 2 -
150-180 - - 3 10 1 - -
180-220 - - 6 - 2 2
MWD 38 28 55 142 93 168 195

Table 2. Projectile point stratigraphy at Rose Spring (from Yohe 1998:40, Table 7).
MWD is mean weighted depth of each type, in cm.
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1991; Doremus 2000, 2002; Stevenson et al. 1989, 
1998). Doremus demonstrated the quadratic form 
experimentally (Doremus 1994), as did Stevenson 
(2000). No other form of functional dependence is 
currently suggested by theory; Haller argued, 
based on the physical chemistry of diffusion, that 
if any dependence other than quadratic is found, 
"it is more likely the fault of the experiment rather  
 
 
 

than any inherent feature of the diffusion process" 
(Haller 1963:217). When obsidian data are 
expressed in radiocarbon years before the present 
(rcybp, by convention referenced to 1950), the 
quadratic form is still the best fit, giving the 
smallest overall error in age estimation, but with a 
different rate constant (Rogers 2006).  

 
 
 
 
 
 
 
 
 

 
 

 
     The age equation for Coso obsidian derived by 
Rogers (2008b), and used herein, is 
 
 t = 38.34x 2,      (3) 
 
where x is rim thickness in microns and t is age in 
rcybp. Equation 3 was derived from a data set of  
26 data points from 10 sites in the northern 
Mojave Desert, all corrected for effective 

 
hydration temperature. Other equations have been 
proposed by Basgall (1990) and Pearson (1995), 
but are not used here. All give similar results for 
“young” obsidian, especially ages less than about 
3,000 years. The estimates diverge significantly 
for older obsidians, with Basgall’s equation giving 
ages which are too old and Pearson’s giving ages 
which are too young; the ages from equation 3 fall 
between the other two.  
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Max Delta 0.16 0.22 0.66 0.45 0.53 0.77 0.55

Th 0.05 0.53 0.30 0.29 0.35 0.42 0.38 0.43
Th 0.10 0.47 0.27 0.26 0.31 0.38 0.34 0.38

Table 3. Results of Kolmogorov-Smirnov analysis of stratigraphy.

"Max Delta" is maximum difference between curves in Fig. 2.
"Th 0.05" and "Th 0.10" are threshold values for distinguishability.

Figure 3. Cumulative 
distributions of point type as a 
function of depth, Rose Spring. 
The three arrow-size point 
types are statistically 
indistinguishable at the 95% 
confidence level; other point 
types are distinguishable. 
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     The hydration coefficient varies with EHT (see 
e.g. Hull 2001; Onken 2006; Ridings 1996; Rogers 
2007a; Stevenson et al. 1989, 1998, 2004), with 
relative humidity (Friedman et al. 1994; Mazer et 
al. 1991; Onken 2006), and with structural water 
concentration in the obsidian (Ambrose and 
Stevenson 2004; Friedman et al. 1966; Rogers 
2008c; Stevenson et al. 1998, 2000).  
     The analysis reported here controls for EHT by 
the time-dependent diffusion technique (Rogers 
2007a), which specifically accounts for average 
annual temperature, annual variation, diurnal 
variation, and burial depth. The equation for EHT: 

 
EHT = Ta×(1-Y×3.8×10-5)+.0096×Y 0.95      (4) 

 
where Ta is annual average temperature, and the 
variation factor Y for surface artifacts is defined: 
 

Y = Va
2  + Vd

2 ,         (5a) 
 

in which Va is annual temperature variation (July 
mean minus January mean) and Vd is mean diurnal 
temperature variation. All temperatures are in 
degrees C. For buried artifacts, Va and Vd 
represent the temperature variations at the artifact  

 
depth, which are related to surface conditions by  
 
 Va = Va0exp(-0.44z)      (5b) 
 
and 
 
 Vd = Vd0exp(-8.5z)       (5c) 
 
where Va0 and Vd0 represent nominal surface 
conditions and z is burial depth in meters (Carslaw 
and Jaeger 1959:81). This dependence of 
temperature variation on depth is well attested in 
physics, geology, and soil science. The numerical 
parameters determining attenuation with depth 
were determined by experiment in desert 
conditions, and the resulting thermal diffusivities 
agree well with the published values for sand 
(Carslaw and Jaeger 1959; App. 4). In the analysis 
that follows, Va0 and Vd0 are referred to as 
“baseline” temperature parameters. 
     Once EHT has been computed, the measured 
rim thickness is multiplied by a rim correction 
factor (RCF) to adjust the rims to be comparable 
to conditions at a reference site: 
 
 RCF = exp[-0.06(EHT-EHTr)]     (6)

Cat. No. Type Cut No. Depth, cm Rim, u Remarks
131-G1-121 DSN 0 2.3 Disturbed context, depth uncertain
131-B5-160 CLS 1 0 5.0 Disturbed context, depth uncertain
131-B5-160 CLS 2 0 7.6 Disturbed context, depth uncertain
131-FS-21 CWT 45 3.6
131-N0-19a RSCN 1 5 5.1
131-N0-19a RSCN 2 5 7.2
131-N0-19b RSCN 1 5 5.2
131-N0-19b RSCN 2 5 7.0
131-W1-65 RSCN 45 3.7
131-N0-80 RSCN 1 55 5.8
131-N0-80 RSCN 2 55 18.3 Outside valid range of age equation
131-X2-74 RSCN 35 3.4
131-XX7-72 RSCN 65 5.7
131-F5-36a HBN 0 6.7 Disturbed context, depth uncertain
131-F5-36a HBN 0 6.6 Disturbed context, depth uncertain
131-W1-98a HBN 65 6.0
131-W1-98b HBN 65 6.0
131-E5-59 EL 155 7.9
131-E5-100a EL 165 7.6
131-E5-100b EL 165 7.7

Table 4. Obsidian hydration data for projectile points from Rose Spring (Yohe 1998:48, Table 10)
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Depth, cm Level, cm
Uncorr 
rim, u Mean SD CV Sample N

5 0 7.1
5 0 8.5
5 0 4.4 6.7 2.08 0.31 3

15 10 8.7
15 10 9.3
15 10 5.8 7.9 1.87 0.24 3
25 20 8.2
25 20 6.2
25 20 5.3 6.6 1.48 0.23 3
35 30 7.1
35 30 5.3
35 30 6.2 6.2 0.90 0.15 3
45 40 4.5
45 40 4.4
45 40 2.8 3.9 0.95 0.24 3
55 50 9.1
55 50 5.9
55 50 6.2 7.1 1.77 0.25 3
65 60 7.0
65 60 7.0
65 60 6.9 7.0 0.06 0.01 3
75 70 4.1
75 70 6.5
75 70 7.2 5.9 1.63 0.27 3
85 80 6.3
85 80 6.3
85 80 5.4 6.0 0.52 0.09 3
95 90 8.1
95 90 4.5
95 90 6.2 6.3 1.80 0.29 3

105 100 8.1
105 100 7.1
105 100 7.2 7.5 0.55 0.07 3
115 110 7.0
115 110 7.0
115 110 7.0 7.0 0.00 0.00 3
125 120 5.8
125 120 7.1
125 120 8.6 7.2 1.40 0.20 3
135 130 7.2
135 130 7.5
135 130 7.1 7.3 0.21 0.03 3
145 140 7.2
145 140 6.4
145 140 8.0 7.2 0.80 0.11 3
155 150 7.1
155 150 8.8
155 150 5.8
155 150 8.0 7.4 1.29 0.17 4

Uncorrected rims, u

Table 5. Obsidian hydration data on debitage from Rose Spring,
5 to 155 cm. (from Yohe 1994:284-286, App. II)
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Depth, cm Level, cm
Uncorr
rim, u Mean SD CV Sample N 

165 160 7.1
165 160 6.6
165 160 8.0 7.2 0.71 0.10 3 
165 160 6.4
165 160 6.4
165 160 6.5 6.4 0.06 0.01 3 
175 170 10.6
175 170 9.0
175 170 7.3 9.0 1.65 0.18 3 
175 170 5.6
175 170 6.6
175 170 7.2 6.5 0.81 0.12 3 
185 180 6.1
185 180 7.1
185 180 8.7
185 180 6.4
185 180 7.7
185 180 7.6 7.3 0.95 0.13 6 
195 190 9.3
195 190 7.0
195 190 7.0
195 190 5.6
195 190 5.5
195 190 8.0 7.1 1.45 0.20 6 
205 200 6.8
205 200 7.2
205 200 5.9
205 200 5.7
205 200 8.1 6.7 0.98 0.15 5 
215 210 9.0
215 210 8.2
215 210 8.1 8.4 0.49 0.06 3 
225 220 8.3
225 220 7.8
225 220 8.3 8.1 0.29 0.04 3 
235 230 8.4
235 230 5.2
235 230 5.9 6.5 1.68 0.26 3 
245 240 7.3
245 240 7.0 7.2 0.21 0.03 2 
255 250 6.7
255 250 7.8
255 250 8.3 7.6 0.82 0.11 3 

Table 5 (continued). Obsidian hydration data on debitage from Rose Spring,
165 to 255 cm. (from Yohe 1994:284-286, App. II)

Uncorrected rims, u
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where EHTr is effective hydration temperature at 
the reference site. The EHT-corrected rim value xc 
is then 
 
 xc = RCF × x         (7) 
  
     The value of EHTr for Coso obsidian is 
conventionally taken to be that of Lubkin Creek, 
or CA-INY-30 (20.4ºC, per Rogers 2007a; the 
EHT for this site cited in Gilreath and Hildebrandt 
1997 is incorrect). Since most Coso work uses 
CA-INY-30 as a reference, correcting the rim to 
these conditions allows direct comparison of EHT-
corrected rim data with other published data.  
      All the samples were assumed to have been 
exposed to the same relative humidity, and to a 
depth-corrected EHT. It has been shown that depth 
correction for EHT is desirable, even in the 
presence of site turbation (Rogers 2007b), because 
the depth correction, on the average, gives a better 
age estimate. Of course, nothing can be said about 
any individual artifact, because its degree of 
turbation is unknown. Furthermore, implicit in 
equation 5 is the assumption that the baseline 
temperature parameters refer to the surface of the 
ground (a point also emphasized by Onken 2006). 
The question of how to estimate baseline 
temperatures is discussed further below. 
      Since climate has not been stable over the 
periods of archaeological interest, the effects of 
resulting temperature changes should be included. 
West et al (2007) presented a graph of mean 
temperature fluctuations over the past 18,000 
years. Data from this graph have been used to 
model the effects of climate change on obsidian 
hydration (Rogers 2007c) computed as a weighted 
average of effective diffusion rates over time. The 
maximum paleoclimatic correction is of the order 
of ±7% of age, and is generally smaller, so for 
convenience of analysis the paleoclimatic 
correction is omitted from the present study. 
 
Temperature Parameter Estimation 
     Site temperature parameters were estimated 
from data for 13 sites in the southwestern Great 
Basin and northern Mojave Desert, using 30-year 
meteorological data reported by the Western 
Regional Climate Center. Based on data for this 
region, it has been shown that the annual average 
temperature decreases by 1.8ºC/1000 ft altitude 
increase, and to be predicted by the equation: 

 
 Ta = 22.25 – 1.8x           (8) 
 
where Ta is in °C and x is altitude in thousands of 
feet. The accuracy of this model is 0.98ºC, 1-
sigma (Rogers 2007d).  
 The annual temperature variation was found 
to decrease by 1.7ºC/1000 ft. altitude increase, and 
to be predicted by 
 
 Va = 1.65 + 0.94Ta         (9) 
 
with Ta defined as above. The accuracy of the 
prediction is 0.27ºC, 1-sigma (Rogers 2007d).  
 The best fit between Vd and altitude is 
relatively poor, and, in the absence of other data 
about a site, the best estimate is 15.8ºC for 
locations in the western Great Basin and deserts. 
The accuracy of this estimate is 1.67ºC, 1-sigma 
(Rogers 2007d). 
     Based on these considerations and an altitude 
of 3,584 ft amsl, the meteorological air 
temperature parameters for the site were computed 
to be as shown in Table 6. Surface temperatures 
are generally higher in the daytime, due to 
absorption of solar radiation, and cooler at night 
(Johnson et al. 2002).  Analysis of high-resolution 
temperature data from the Amargosa Desert 
Research Site (ADRS), reported in Johnson et al. 
(2002) showed that, for ADRS conditions, the 
surface temperatures could be characterized by 
offsets from the air temperatures (Rogers 2008a). 
These offsets were stable over a period of six 
years (Rogers2008a). Based on general 
topographical and climatic similarity, the offsets 
for a ADRS were taken to be representative of 
surface temperatures at Rose Spring, and are 
summarized in Table 6. 
      In the context of this analysis, therefore, the 
following nomenclature applies: “air temperature” 
refers to the use of meteorological air temperature 
from Table 6 as the baseline temperature for 
obsidian hydration analyses; “surface temperature” 
implies the use of the offsets in Table 6 added to 
air temperature to estimate baseline temperature. 
In practical terms, “air temperature” is probably a 
good estimate of surface temperatures for sites 
with intermittent shade, and “surface temperature” 
would apply to sites which are devoid of shade 
(such as ADRS).  
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      For this analysis, no attempt was made to 
include the effects of cold-air pooling, solar 
radiation reflection from the south-facing cliff 
adjacent to the site, or shading. 
 
Data Analysis 
 
Analytical Process 
     Effective hydration temperature was computed 
for each specimen based on equations 4 and 5 
above and the parameters of Table 6. Following  

this, the rim thickness for each sample was 
corrected for EHT by equations 6 and 7 above, and 
age estimates were then computed by equation 3; 
corrections were made separately for air 
temperature and for surface temperature. For the 
debitage samples, the readings at each depth were 
grouped and treated as a sample of varying sample 
size; the projectile points were treated 
individually. The resulting ages are presented in 
Table 7 for the projectile points and Table 8 for 
the debitage. 

 
 
 
 
 
 

Parameter Air Temp Surface Temp Delta Surface Temp

Ta 15.80 3.30 19.10
Va 16.50 6.80 23.30
Vd 15.80 9.90 25.70

EHTz 19.15 - 26.33

Table 6. Temperature parameters for Rose Spring site, deg C.

Rim, u Age, rcybp Rim, u Age, rcybp
131-G1-121 DSN 1 0 2.3 2.5 236 2.5 231 Depth uncertain
131-B5-160 CLS 1 0 5.0 5.4 1114 5.3 1090 Depth uncertain
131-B5-160 CLS 2 0 7.6 8.2 2573 8.1 2518 Depth uncertain
131-FS-21 CWT 45 3.6 4.4 743 5.1 1015
131-N0-19a RSCN 1 5 5.1 5.8 1298 6.2 1495
131-N0-19a RSCN 2 5 7.2 8.2 2587 8.8 2979
131-N0-19b RSCN 1 5 5.2 5.9 1349 6.4 1554
131-N0-19b RSCN 2 5 7.0 8.0 2445 8.6 2816
131-W1-65 RSCN 45 3.7 4.5 785 5.3 1072
131-N0-80 RSCN 1 55 5.8 7.1 1952 8.4 2695
131-N0-80 RSCN 2 55 18.3 - - - - Age equation invalid*
131-X2-74 RSCN 1 35 3.4 4.1 654 4.8 883
131-XX7-72 RSCN 1 65 5.7 7.1 1906 8.3 2657
131-F5-36a HBN 1 0 6.7 7.2 1999 7.1 1957 Depth uncertain
131-F5-36a HBN 1 0 6.6 7.1 1940 7.0 1899 Depth uncertain
131-W1-98a HBN 1 65 6.0 7.4 2112 8.8 2944
131-W1-98b HBN 1 65 6.0 7.4 2112 8.8 2944
131-E5-59 EL 1 155 7.9 10.1 3914 12.3 5787
131-E5-100a EL 1 165 7.6 9.7 3640 11.9 5404
131-E5-100b EL 1 165 7.7 9.9 3736 12.0 5547
* Outside valid range of age equation (eq. 3). 

Surf Temp Corr

Remarks

Table 7. Obsidian ages for projectile points at Rose Spring.
No paleotemperature correction.

Cat. No

Air Temp Corr

Type Cut No. Depth, cm
Uncorr 
rim, u
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Typed Projectile Points  
 Considering typed projectile points first, 
Figure 4 shows OHD-derived ages as a function of 
burial depth, based on air temperatures (Fig. 4a) 
and surface temperatures (Fig 4b); radiocarbon 
ages are plotted for comparison. If the data points 
whose depth was uncertain (plotted near zero 
depth) are excluded, the result is as in Figure 5. 
Examination of Figure 5 shows, first, that the 
OHD ages are off-set at any given depth from that 
expected by radiocarbon, and second, that use of 
air temperatures gives a much better match to the 
slope vs. depth. The first phenomenon is probably 
due to site formation processes, since the projectile 
points are mobile while the radiocarbon ages 
based on features are less so. The second 
observation suggests that meteorologically-derived 
air temperatures give a better approximation to 
actual temperatures at the surface than 
reconstructed surface temperatures do. This is 

most likely due to the effects of intermittent shade 
by foliage or rocks, so the surface is not exposed 
to the full effects of solar radiation all day, as 
would be the case for a barren surface. 
 The typed projectile point age data derived 
from OHD can also be compared to expected 
values (Table 9). Here again, the ages computed 
based on air temperature data seem to agree better 
with expected values, while the ages computed 
from reconstructed surface temperatures (air 
temperature + offsets from Table 6) are too old.  
The case of no EHT correction is included for 
comparison, and yields ages which are generally 
too young. 
 
Debitage 
 The picture is less clear with regard to ages 
for debitage (plotted against burial depth in Figure 
6). Here neither slope agrees with the radiocarbon 
curve particularly well, and both show the offset to 

Mean SD N
EHT corr 

rim, u Age, rcybp
EHT corr 

rim, u Age, rcybp
5 6.67 2.08 3 7.61 2218 8.16 2554 

15 7.93 1.87 3 9.43 3408 10.70 4388 
25 6.57 1.48 3 7.91 2400 9.12 3188 
35 6.20 0.90 3 7.53 2175 8.75 2935 
45 3.90 0.95 3 4.77 872 5.57 1191 
55 7.07 1.77 3 8.69 2898 10.21 4000 
65 6.97 0.25 3 8.62 2848 10.17 3969 
75 5.93 1.63 3 7.38 2086 8.75 2934 
85 6.00 0.52 3 7.49 2154 8.92 3054 
95 6.27 1.80 3 7.86 2369 9.40 3385 

105 7.47 0.55 3 9.40 3390 11.28 4878 
115 7.00 0.25 3 8.85 3001 10.65 4346 
125 7.17 1.40 3 9.09 3167 10.97 4613 
135 7.27 0.25 3 9.24 3276 11.19 4797 
145 7.20 0.80 3 9.18 3234 11.14 4760 
155 7.43 1.29 4 9.50 3458 11.55 5112 
165 7.23 0.71 3 9.27 3297 11.30 4895 
165 6.43 0.06 3 8.25 2608 10.05 3872 
175 8.97 1.65 3 11.52 5089 14.07 7585 
175 6.47 0.81 3 8.31 2647 10.14 3945 
185 7.27 0.95 6 9.36 3356 11.44 5020 
195 7.07 1.45 6 9.12 3186 11.17 4781 
205 6.74 0.98 5 8.71 2908 10.68 4377 
215 8.43 0.49 3 10.91 4567 13.41 6894 
225 8.13 0.29 3 10.54 4260 12.97 6447 
235 6.50 1.68 3 8.44 2728 10.39 4138 
245 7.15 0.21 2 9.29 3309 11.45 5031 
255 7.60 0.82 3 9.89 3747 12.20 5708 

Table 8. Obsidian ages for Rose Spring debitage.

Depth, cm

Uncorr rim, u Air Temp Corr Surf Temp Corr 
No paleotemperature correction.
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Figure 4. Projectile point hydration ages and radiocarbon ages plotted against depth. Best fit 
line is to radiocarbon data. (a) EHT correction based on air temperatures, (b) EHT correction 
based on surface temperatures. 
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(a) 

 
 
 

 
(b) 

 
Figure 5. Projectile point hydration ages and radiocarbon ages plotted against depth. Points with uncertain 
depth excluded. (a) EHT  correction based on air temperatures, (b) EHT correction  based on surface 
temperatures. 

 
 
younger ages as in Figure 5. The explanation 
probably lies again in site formation processes, 
especially in that later occupants of the site may 
have scavenged obsidian flakes to use as expedient 
tools. The conclusion of the analysis of the typed 
projectile points, that air temperatures are the 

preferred basis for OHD age computations, would 
also apply to debitage. Thus, Figure 6a is the 
preferred one despite the disparity in slope. The 
obvious conclusion here is that use of OHD-dated 
obsidian debitage for stratigraphic dating in 
inadvisable. 
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(a) 

 
 

 

 
(b) 

 
Figure 6. Hydration ages for obsidian debitage and radiocarbon ages plotted against depth. (a) EHT 
correction based on air temperatures, (b) EHT correction based on surface temperatures. 

 
 

Variability in Rim Thickness  
 Examination of Table 5 shows that, for each 
sample of obsidian, there is significant variability 
in rim readings. (For this discussion, “sample” 
refers to the set of data points for a given 10-cm 
level; “specimen” refers to an individual piece of 
obsidian.) Although the analysis here is performed 
on the uncorrected rim thickness data, the results 

are identical when based on the EHT-corrected 
rim data. This is because the EHT correction, 
based on equations 6 and 7, is the same for all 
specimens of a given sample; thus the coefficient 
of variation (CV) for the sample is unchanged by 
the EHT correction. 
 Grouping into 10-cm levels may introduce 
variability, since those specimens from the top of 
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the level were exposed to greater temperature 
variation than those at the bottom (per equation 5). 
This effect would be much more pronounced at 
shallow depths than at deeper ones, due to the 
nature of the exponential depth function in 
equation 5, so one would expect the CV to 
decrease with increasing depth. Figure 7 presents a 
plot of CV vs. depth, and although the CV does 
decrease slightly with depth, the dependence on 
depth is very weak; in fact, the value of R2 
(=0.1765) is so small as to be negligible, so it is 
not likely that this process is the cause of the 
variability.  
 Mixing of specimens between levels over the 
course of time is certainly probable, and could 

cause some of the variation. Archaeologically one 
would expect the mean rim thickness to increase 
with depth because older artifacts are typically 
buried more deeply, partially reduced because 
EHT decreases with depth. If significant mixing 
were occurring, the decrease with depth would be 
reduced or nullified. Figure 8 shows that the rim 
thickness does increase with depth; the R2 value 
(=0.4355) is still somewhat small, but indicates a 
reasonable degree of correlation. Therefore, if 
such mixing took place, the effect is probably 
small, and it is unlikely that mixing is a major 
contributor to the observed intra-sample variation 
in rim thickness. 
 

 

 
 
Discussion 
 
 Examination of the radiocarbon age vs. depth 
curve (Figure 2) shows that the curves do not pass 
through the origin, but have an x-intercept at a 
depth of about 50 cm. The site lies in a flood 
channel, and this offset to the curve may suggest 
the magnitude of recent alluvial aggradation at the 
site. This conclusion is independent of any 
obsidian hydration results. 
 Key to the accuracy of obsidian hydration 
dating is the most suitable approximation to 
baseline temperature for EHT computation. The 
data of Table 9 show that, when meteorological air 
temperature is used as a proxy for baseline 
temperature, the ages of temporally-sensitive 
projectile points fall within the right ranges. The  

 
age data alone are not as conclusive, since the age 
data computed without EHT correction (Table 9) 
also fall generally within the expected range. 
However, the data plotted in Figure 8 show that 
ages computed from meteorological air 
temperature follow a depth trend which has 
essentially the same slope as the radiocarbon 
curve; they also show that ages computed without 
the EHT correction for depth deviate significantly 
from the slope of the radiocarbon curve. These 
lines of evidence suggest that (a) meteorological 
air temperature is a good proxy for baseline 
temperatures in EHT computations, and (b) EHT 
corrections by this technique yield better ages than 
ignoring EHT corrections (especially the effects of 
burial depth) altogether.  
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Figure 7. Coefficient of 
variability (CV) for  
uncorrected hydration 
rim values vs. depth at Rose 
Spring. Data for EHT-
corrected rims are identical. R2 
value is negligibly small, 
suggesting nearly complete 
lack of correlation and 
therefore no significance to 
the variation with depth. 
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     Determination of representative temperature 
parameters at a site is also an issue. Since it is well 
known that temperature parameters can vary 
significantly from year to year, the meteorological 
profession employs 30-year averages to obtain a 
representative data set (“seasonal norms”, Cole 
1970). Ideally one would like 30 years of 
temperature measurements at the archaeological 
site, including temperatures at depth, but 
archaeological sites are seldom collocated with 
weather stations with 30 years of data. 
Temperature estimation therefore requires making 
a choice between spatial specificity and temporal 
representativeness: either extrapolate from nearby 
sites which do possess 30 years of data, or make 
short-term measurements (typically one year) at 
the site and hope it is somehow representative.  

     As it turns out, Rose Spring is located within 
one kilometer of a long-term weather station at 
Haiwee Reservoir, which provides data meeting 
the 30-year criterion. However, the data from this 
station are not suitable because of the “lake 
effect”, which lowers mean temperature and 
ameliorates variations relative to dry sites. Since 
the reservoir was only constructed in 1912, 
climatic data from this site are not representative 
of archaeological conditions. Daily temperature 
data measured at Haiwee Reservoir for the period 
1960 – 1990 show an annual average temperature 
of 15.2°C, an annual temperature variation of 
15.7°C, and a mean diurnal variation of 15.4°C; 
the respective parameters determined by scaling 
from desert sites are 15.8°C, 16.5°C, and 15.8°C, 
clearly showing the presence of lake effect. 
 

 
 
 
     A numerical example based on the Amargosa 
Desert Research Site is instructive to show the 

effects of short-term local temperature 
measurement vs. use of meteorological records. 
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Type No EHT correction
EHT Correction by 

Air Temperature

EHT Correction by
Air Temperature + 

Offsets N Expected
Cottonwood Triangular 497 743 1015 1 Post 700 BP 
Rose Spring/ Eastgate 1088 +/- 576 1324 +/- 543 1726 +/- 778 8 1700 - 700 BP 

Elko 2293 +/- 91 3764 +/- 139 5580 +/- 193 3 3000 - 1000 BP

Table 9. Obsidian hydration ages of temporally-sensitive projectile points
at Rose Spring, compared to expected ages.

OHD Age, rcybp

Figure 8. Uncorrected 
hydration rim values vs. 
depth at Rose Spring. 
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Data from ADRS (Johnson et al. 2002, plus 
supplemental data through 2005) showed that 
mean annual air temperatures varied year to year 
with a standard deviation of 0.7°C between 1998 
and 2002; for the annual variation the standard 
deviation was 1.7°C, and for mean diurnal 
variation it was 0.9°C. These deviations caused a 
year-to-year variation in the computed EHT, with 
a standard deviation of 0.8°C, which is no better 
than the accuracies obtained by regional 
temperature scaling from meteorological data 
(Rogers 2007d). Therefore, for this study temporal 
representativeness was chosen as the criterion, and 
temperatures used in computing the EHT 
correction were based on 30-year meteorological 
averages, determined by regional temperature 
scaling. 
     Obsidian debitage at Rose Spring presents a 
more ambiguous case. When obsidian ages are 
computed and plotted against depth, neither 
approximation to baseline temperature gives a 
very good fit to the radiocarbon curve. In both 
cases the curves differ from the radiocarbon curve 
in both slope and y-intercept. Since the 
computation of age based on obsidian hydration 
and meteorological air temperature gives valid 
results for the projectile points, the lack of fit for 
debitage is probably due to site formation 
processes. 
     Examination of the standard deviation data in 
Table 8 shows that significant variability in 
hydration rim values exists within each level, even 
after correcting for EHT. In principle, such 
variability should not exist, since the individual 
specimens were exposed to essentially the same 
conditions and are from the same source. The fact 
that it does exist is probably due to one or more of 
four causes: the specimens were grouped into 10-
cm levels and assigned a mean depth; the 
specimens may have been exposed to different 
conditions and then mixed; the specimens may not 
be from the same obsidian flow at Coso, and hence 
may exhibit different rates due to chemistry; or the 
variability may be due to intra-flow variations in 
chemistry and rate. The analysis of variability 
presented above showed that the first two of these 
possible sources of variability are unlikely to exert 
a large effect. This leaves hydration rate variation 
due to obsidian chemistry as the most probable 
cause of the variation in rim thickness.  
     The idea that rate is a function of chemical 
composition is not new (see e.g. Friedman and 

Long 1976); currently researchers in glass science 
generally attribute the majority of the variability to 
water content (molecular and hydroxyl), with 
anhydrous composition playing a minor role 
(Ambrose and Stevenson 2004; Doremus 1994, 
2002; Behrens and Nowak 1997). Furthermore, 
Stevenson et al. (1993) have shown that Coso 
obsidian exhibits significant variability in water 
content. The effects of water variability in Coso 
obsidian imply a similar variability in hydration 
rate and hence in hydration rim thickness for a 
given age and temperature history (Rogers 2008c; 
Stevenson et al. 1998, 2000); indeed, the 
variability in hydration rim thickness due to 
variations in intrinsic water content for the Coso 
volcanic field as a whole has a CV = 0.21 (Rogers 
2008c). For Rose Spring, the CV for the complete 
data set of Table 5 is CV = 0.19, which suggests 
the dominant factor in producing the observed 
variability of rim thickness at the site is obsidian 
chemistry, and specifically the intrinsic water 
(molecular and hydroxyl) content. 
 Since OHD provides a means for estimating 
the age of obsidian artifacts and radiocarbon can 
provide dates on features such as hearths, the 
concurrent use of radiocarbon and obsidian 
hydration age data can yield insights into site 
formation. For Rose Spring, the 50-cm shift in the 
x-intercept of the radiocarbon data suggests 
accumulation of at least 50 cm of alluvium 
overburden. The shift of projectile points to 
shallower depths than would be indicated by 
radiocarbon (Figure 5a) could indicate salvage and 
reuse; the fact that the shift is again approximately 
50 cm may indicate that alluvial aggradation has 
been a long-standing process at Rose Spring, and 
is not confined to the recent overburden.  The 
significantly different slope of the age vs. depth 
curve for debitage as compared to radiocarbon or 
to projectile points may indicate salvage and reuse 
of flakes as well as alluvial aggradation. As a 
cautionary point, the disparity between obsidian 
age vs. depth and radiocarbon age vs. depth 
indicates that neither obsidian debitage nor 
projectile points provide a reliable indication of 
the age of a stratum. This is probably because both 
of them represent moveable artifacts as opposed to 
stationary features, and is not due to problems 
with obsidian hydration dating per se. 
 



IAOS Bulletin NO. 40, Winter 2009 
Pg. 29 

 
 
Conclusions 
 
     The foregoing analysis provides insights to the 
research questions posed for this study: 
 
Question 1. When correcting for EHT, is it better 
to use meteorological air temperatures as the 
baseline temperature, or estimate surface 
temperatures by adding offsets? The data on typed 
projectile points show that use of 
meteorologically-derived air temperatures gives a 
better approximation to baseline temperatures at 
the surface than reconstructed surface 
temperatures do. The data on typed projectile 
points also show the importance of applying a 
correction for burial depth in computing EHT, 
since computing ages based on uncorrected rim 
data, without depth correction, yields ages whose 
variation with depth does not agree with the 
radiocarbon age data. Finally, recording ground 
temperatures for time spans of one to three years 
does not improve the temperature estimates 
relative to using meteorological air temperatures.  
 
Question 2. What is the source of the variability 
within each obsidian sample, and can the EHT 
correction reduce the variability? The variability 
within each obsidian sample is primarily due to 
variations in hydration rate caused by variations in 
intrinsic water content (molecular and hydroxyl), 
and it is not compensated by the EHT correction. 
Correction for EHT shifts the mean of the rim 
values and yields a more accurate mean age 
estimate, but it cannot compensate for chemical 
variations. This variability in chemistry places a 

limit on how well the duration of use of a site can 
be inferred from OHD. 
 
Question 3. How well does obsidian hydration 
dating agree with expected ages of temporally-
sensitive artifacts? The ages derived from OHD 
using air temperature correction are within the 
ranges expected from prior studies. 
 
Question 4. How well do obsidian ages of debitage 
agree with radiocarbon dates from the same strata? 
Obsidian ages derived from debitage at Rose 
Spring do not agree well with radiocarbon ages 
from features at the same level. Ages derived from 
obsidian debitage were generally older than 
radiocarbon age, by approximately 1000 years. 
Thus, in the case of Rose Spring, obsidian ages 
based on debitage would not be good indicators 
for stratigraphic dating. The same was true of 
temporally-sensitive obsidian artifacts. Meaning 
features are a better indicator of the age of strata 
than are artifacts (as pointed out by Schiffer 1987). 
 
Question 5. What can be inferred about site 
formation at Rose Spring from the combination of 
obsidian and radiocarbon? Age data derived from 
OHD for obsidian artifacts suggest considerable 
mixing of artifacts at Rose Spring. Furthermore, 
the mixing is not isotropic, but has an upward bias, 
such that obsidian artifacts at any given depth are 
approximately 1000 rcy older than the radiocarbon 
age of the stratum. Put another way, artifacts of 
any given age have, on the average, been shifted 
50 cm upward. The mixing and resulting shift 
could be human, faunal, or fluvial in origin. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
NEW: You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the Bulletin are 
always welcome. We accept electronic media on CD 
in MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide (available at  
www.saa.org/publications/StyleGuide/styFrame.html) 
for formatting references and bibliographies.  
 
Submissions can also be emailed to the Bulletin at 
cdillian@princeton.edu Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so if 
you do not hear from us, please email again and 
inquire.  

 
Deadline for Issue #41 is May 1, 2009. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
Whitman College 
South Baker Hall  
Princeton, NJ 08544 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu   
Please send updated address information to Colby 
Phillips at colbyp@u.washington.edu  
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu  
 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 

 



Award Nominations 

Have you seen a student presentation 
recently that merits recognition? Consider 
nominating it for an IAOS student paper 
award. Contact Ana Steffen for more 
information at asteffen@vallescaldera.gov 
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NEWS AND INFORMATION 

Michael D. Glascock Wins SAA Fryxell Award 

Congratulations to Dr. Michael D. Glascock, 
director of the Archaeometry Lab at the Research 
Reactor Center, University of Missouri (MURR). 
The Fryxell Award recognizes a scientist who 
contributes to interdisciplinary research in 
archaeology. The award was presented at the 2009 
annual meeting of the Society for American 
Archaeology in Atlanta, Georgia. 

38th International Symposium on Archaeometry 

The 38th International Symposium on Archaeometry will be held at the University of South Florida, 
Tampa, May 10-14, 2010. The aim of ISA is to promote the integration of scientific techniques with 
archaeology and cultural heritage, with participants coming from a variety of backgrounds and 
subdisciplines. The website (http://isa2010.cas.usf.edu/) includes preliminary information, including 
title/abstract submission and registration deadlines. Additional information on accommodations, 
payment methods, social activities, publication, sponsors, etc. will be added in the near future. 

Deadline for submission of abstracts: December 1, 2009 

Contact: Robert H. Tykot, Chairman of the Local Organizing Committee, rtykot@cas.usf.edu  

International Association for Obsidian Studies 

President Anastasia Steffen
President-Elect Tristan Carter
Secretary-Treasurer Colby Phillips
Bulletin Editor Carolyn Dillian
Webmaster Craig Skinner
IAOS Board of Advisors Roger Green 

Web Site: http://www.peak.org/obsidian 
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NOTES FROM THE PRESIDENT 
 

     Greetings!  At this year's IAOS Annual 
Meeting in Atlanta we were able to wrap-up 
two important pieces of business.  The first 
was to announce the results of our recent 
election: congratulations and welcome to our 
new President-Elect, Tristan Carter. Tristan 
will take over the lead of IAOS next spring at 
our Annual Meeting in St. Louis.  Now also 
provides an opportunity to thank out-going 
Past-President, Phil LeTourneau, for his hard 
work and good cheer.    
     The second piece of business was the vote 
and unanimous acceptance of the revised 
IAOS by-laws.  The full text of the by-laws 
will be available for review on the IAOS 
website. 
     We are also pleased to announce two 
student awards for excellent research 
presentations at the SAA Meetings:  
 
1. Guadalupe “Pete” Cadena, Department of 
Anthropology, University of Texas at San 
Antonio for his poster entitled “Obsidian 
Tools and Mobility Patterns in a Region 
between the Great Basin and Columbia 
Plateau.” 
 

 
2. Adam Joseph Nazaroff, Department of 
Anthropology, Stanford University for his 
paper entitled “Examining the Validity of 
PXRF for Obsidian Sourcing in the Maya 
Lowlands” (with Lee Drake). 
 
     Congratulations to Pete Cadena and Adam 
Nazaroff. If you are aware of other high-
quality student research presentations worthy 
of recognition by the IAOS, please let me 
know.  Awardees receive a free membership 
to the society and a letter of recognition from 
the IAOS President. 
     Finally, keep an eye on the IAOS website 
for new postings. Craig Skinner, our web-
master, is pursuing several enhancements to 
the site and his associated Northwest Research 
Obsidian Studies Laboratory website (where 
you can find new maps of state-wide obsidian 
sources).   
 
Best wishes for the summer season! 
 
Ana Steffen 
asteffen@unm.edu  
asteffen@vallescaldera.gov  
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Laboratory of Archaeometry, University of the Aegean, Places SIMS-SS Tools Online 
 
SIMS-SS (Secondary Ion Mass Spectrometry - Saturation Surface) is a pioneering dating method for ancient 
obsidian artifacts based on the modeling of the water diffusion profile, using the Saturation Surface Approach. 
 
The method makes use of the SIMS analytical technique to measure the profile of water concentration, which 
has been defused perpendicular to the surface, versus depth. The profile is properly elaborated for the 
deduction of the age.  
 
This analytical presentation of the method, an on-line tool for age calculation, and a program download is 
available: www.rhodes.aegean.gr/tms/sims-ss  
 
Contributed by Ioannis Liritzis, Professor of Archaeometry, University of the Aegean 
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NEWS AND NOTES 
 
University of Washington Acquires Portable 
XRF Units for Student Research 
 
Contributed by Colby Phillips 
 
     The University of Washington’s Department of 
Anthropology has recently acquired two Bruker 
Tracer III-V portable XRF instruments for 
undergraduate and graduate student research. The 
instruments were acquired with a grant obtained 
through the University of Washington’s Student 
Technology Fee program which was established to 
supplement the availability of technology to 
students and provide opportunities for innovative 
projects that require capital investment. Each year 
a student-run committee solicits a wide spectrum 
of student technology proposals, and last year the 
committee allocated approximately four million 
dollars to proposals aimed at improving access to 
technology to further student education and 
research goals. Graduate students in the 
Department of Anthropology wrote a grant to 
acquire two of the Bruker units with the intention 
that one unit would be made available for students 
to check out and take into the field or to museum 
collections, while the second unit would remain on 
campus for local use. 
     The two instruments were calibrated this spring 
for obsidian sourcing using a suite of obsidian 
reference samples generously loaned by Dr. 
Michael Glascock at the University of Missouri 
Research Reactor. Several graduate students in the 
University of Washington’s Department of 
Anthropology are already using the XRF units for 
their PhD. research. Colby Phillips is analyzing 
obsidian debitage excavated from archaeological 
sites in the Kuril Islands of the Russian Far East 
for part of his project on using obsidian source 
provenance data to reconstruct migration and 
social network patterns in the islands over the last 
2,500 years. Amanda Taylor is conducting source 
provenance analysis of fine-grained volcanic 
toolstone used by prehistoric people in the San 
Juan Islands in Washington State. Jack Johnson is 
measuring potassium and thorium concentrations 
in sediment samples from Peru that will be used 
for luminescence dating. 
     The precision, accuracy, and flexibility of 
current portable XRF technology provides an array 

of options for University of Washington students 
interested in using XRF analysis for their research, 
and it is expected that these units will be utilized 
by students from a variety of departments on 
campus.  
 
Northwest Research Obsidian Studies 
Hydration Lab Reopened April 1, 2009 
 
Contributed by Craig Skinner 
 
     Not quite a year after we closed the obsidian 
hydration laboratory in 2008, we decided to 
reopen it again and have begun accepting new 
obsidian hydration analysis projects. Please note 
that we've begun making the necessary 
modifications at the lab website (new sample 
submission and price sheets) but it'll take us just a 
little while to finish all the changes.  
Why the change of heart? Two major reasons:  
1. The obsidian analysis services that we provide 
(XRF and OH analysis) work very well together 
and that it was simply awkward and time-
consuming to have to forward obsidian samples 
after XRF analysis to another laboratory for 
hydration analysis. To our knowledge, we're the 
only commercial lab on the planet that can provide 
both services in one location and it made a lot of 
sense to once again reunite them here in Corvallis.  
2. We arrived at the decision in 2008 to close the 
hydration lab so that we could devote more time to 
provide online support for our provenance-related 
obsidian and fine-grained volcanic (FGV) 
materials research. For years, we have been 
planning to produce a variety of maps and 
documents related to this research and were 
simply unable to find the time. Since 2008, we've 
been able to make considerably more headway 
than anticipated and it was clear that we would 
soon be in a position to either expand to some new 
services or to continue with a previous one. We've 
kept the hydration laboratory busy with various 
lab research projects and the decision to open it for 
commercial projects again was an easy one.  
     Thanks for your patience and your 
encouragement over the last year for us to restart 
the hydration lab. We look forward to providing 
you once again with high-quality and timely 
information for your archaeological projects.
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OBSIDIAN ARTIFACTS IN LA PAMPA, ARGENTINA, FROM SOURCES IN 
SOUTHWEST NEUQUÉN 

 
Lisandro G. López, Fundación de Historia Natural Félix de Azara. Dto. de Ciencias Naturales y 

Antropológicas, CEBBAD, Universidad Maimónides, Ciudad Autónoma de Buenos Aires, 
República Argentina.  email: lisandroglopez@yahoo.com.ar. 

Alberto E. Pérez, Becario Universidad de Buenos Aires. Fundación de Historia Natural Félix de 
Azara. CIEDE, Provincia del Neuquén.  email: perezalberto03@yahoo.com.ar. 

Daniel A. Batres, Fundación de Historia Natural Félix de Azara. CIEDE, Provincia del Neuquén.  
email: danielbatres@gmail.com 

Charles R. Stern, Department of Geological Sciences, University of Colorado, Boulder, 
Colorado.  email: Charles.Stern@colorado.edu 

 
Introduction 
 
    In a paper recently published in the IOAS 
Bulletin, Giesso et al., (2008) presented 
chemical analysis of 16 samples of obsidian 
from two archaeological sites, Tapera Moreira 
and El Chenque I, located in the Lihue Calel 
Provincial Park, province of La Pampa, 
central Argentina (Fig. 1). These sites were 
occupied by terrestrial hunter-gatherers during 
the Late Holocene, between 3,000 and 500 
years BP.  
     The results of their analyses indicate seven 
chemically distinct types of obsidian. Three 
types come from know sources, which include 
1) Laguna del Maule-Paso Pehuenche in the 
High Andes along the frontier between Chile 
and Argentina at latitude 36°S (Fig. 1; Durán 
et al., 2004); 2) Cerro Huenul along the 
Colorado river in northern Neuquén province 
(Durán et al., 2004); and 3) La Bandera, 
described as being located in central Neuquén, 
100 km south of Cerro Huenul. They also 
identified four other obsidian types from 
unknown sources they called Unknowns 1 
though 4. 
     Other studies of obsidian sources in central 
and southern Neuquén have identified two 
regionally important  sources,  one  at  Portada  
 
 

 
 
Covunco area (Fig. 1; Bellelli et al., 2006), 
and the other in the area of Lolog lake, both at 
Cerro de las Planicies and along the northern 
coast of the lake (Pérez and López, 2004; 
López et al., 2009). These have been the 
sources of two types of obsidians found in 
widely distributed archaeological sites, both 
far to the south in Cholila, Chubut province 
(Bellelli et al., 2006), and far to the east along 
the Atlantic coast in Río Negro province 
(Favier Dubois et al., 2009). 
     Here we present bulk sample ICP-MS 
analyses of the most important obsidian types 
from these two sources, PC1 and CP/LL1, 
respectively (Table 1 and Fig. 2; López et al., 
2009). These data suggest that the obsidian 
type Unknown 2 found by Giesso et al., 
(2008) in the Tapera Moreira site located in 
La Pampa is derived from the Lolog lake 
source area well to the southwest in Neuquén. 
The data also suggest that Portado Covunco 
and La Bandera may be secondary sources of 
the same obsidian, or alternatively that in this 
region of central Neuquén there are various 
sources that have obsidian of very similar 
chemistry. 
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     Here we present bulk sample ICP-MS 
analyses of the most important obsidian types 
from these two sources, PC1 and CP/LL1, 
respectively (Table 1 and Fig. 2; López et al., 
2009). These data suggest that the obsidian 
type Unknown 2 found by Giesso et al., 
(2008) in the Tapera Moreira site located in 
La Pampa is derived from the Lolog lake 
source area well to the southwest in Neuquén. 
The data also suggest that Portado Covunco 
and La Bandera may be secondary sources of 
the same obsidian, or alternatively that in this 
region of central Neuquén there are various 

sources that have obsidian of very similar 
chemistry. 
 
The Cerro de las Planicies and Lolog lake 
sources 
 
     Obsidian type Unknown 2 from the Tapera 
Moreira site in La Pampa is chemically similar 
to obsidian CP/LL1 from the Cerro de las 
Planicies and Lolog lake sources located 520 
km to the southwest in southern Neuquén 
province (Fig. 1), with 16 of the 17 elements 
determined by INAA (Giesso et al., 2008) and 

Figure 1. Location map of some of the more regionally important obsidian sources in 
the provinces of Neuquén and Mendoza, and archaeological site Tapera Moreira, in 
central Argentina. Dashed lines mark the borders of the provinces, and the frontier 
between Chile and Argentina. 
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ICP-MS (López et al., 2009), respectively, 
being within analytical uncertainty (Table 1).  
For these two data sets, only Zr differs by 
more than analytical uncertainly. We therefore 
suggest that Unkown 2 obsidian is derived 
from the Cerro de las Planicies and Lolog lake 
sources. 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 

     These sources includes a primary source of 
large obsidian fragments among the volcanic 
rocks of Cerro de las Planicies, north of Lolog 
lake, and secondary sources of small rounded 
cobbles, typically <5 cm in diameter, along 
the northern coast of Lolog lake (Fig. 1), 
principally at Puerto Arturo (López et al., 
2009). Of a total of 32 samples analyzed from 
this source, 30 correspond to the type of 
obsidian we have called CP/LL1, and 2 
correspond to CP/LL2, which has significantly 
lower concentrations of Sr, Ba and REE. 
     Previous studies have determined that 
artifacts fashioned from CP/LL1 obsidian 
derived from these sources are found in 
archaeological sites between 20 to 40 km to 
the south around Lácar and Meliquna lakes, 

and that this obsidian has also been 
transported by terrestrial hunter-gatherers over 
560 km to the east, where it is found in sites 
along the Atlantic coast of Río Negro province 
(Favier Dubois et al., 2008). The presence of 
this type of obsidian in Tapera Moreira, 
located in the region of the southern Dry 
Pampa, significantly amplifies the spatial 
distribution for this type of obsidian, and 
demonstrated the possibility of networks of 
obsidian interchange between the prehistoric 
inhabitants of La Pampa and northwest 
Patagonia. 
 
The Portada Covunco source 
 
     Obsidian derived from the La Bandera 
source are chemically closely similar to 
obsidian called PC1 by López et al., (2009), or 
“Grupo B” by Bellelli et al. (2006) derived 
from the Portada Covunco source in central 
Neuquén (Fig. 1; Table 1). Only Mn, Rb and 
Zr differ by more than analytical uncertainly.  
     The Portada Covunco source consists of 
secondary deposits of rounded cobbles of 
obsidian found in the Covunco arroyo. 
Obsidian PC1 from the Portada Covunco 
source area is found locally in the 
archaeological sites Cuchillo Cura (López et 
al., 2009) and Alero Tromen IV, and has been 
transported by hunter-gatherers as far as 430 
km to the south where it is found near Cholila, 
Chubut province (Bellelli et al., 2006) 
La Bandera source is only poorly located 
based on the description of Giesso et al., 
(2008), but if it is actually only 100 km south 
of Cerro Huenul, it most likely occurs north of 
Portada Covunco (Fig. 1). Therefore it is 
unlikely to contain the same obsidian cobbles.  
Until the location of the La Bandera source is 
better determined, we suggest that the 
similarity of the obsidian from the La Bandera 
source and Portado Covunco may simple 
reflect the chemical similarity of some of the 
different obsidian sources in the central 
Neuquén region. 

Figure 2. Contents in parts-per-million (ppm) of 
obsidian from different sources in central and 
southern Neuquén province (López et al., 2009), 
compared to values for obsidian from the La 
Bandera source and obsidian type Unkown 2 
found in the Tapera Moreira archaological site in 
La Pampa province (Fig. 1). 
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Table 1. Composition in parts-per-million of different obsidian types from central Argentina. 
         

Obsidian type PC1  LB  CP/LL1  Unknown 2  
#No of samples Nº=6 2 sigma Nº=5 2 sigma Nº=19 2 sigma Nº=2 2 sigma 

Ti 880 58 - - 790 90 - - 
Mn 498 18 424 9 971 70 924 7.1 
Cs 8.4 0.4 7.6 0.2 5.2 0.4 5.0 0.02 
Rb 177 9.8 158 3.2 145 9.8 131 0 
Sr 46 2.7 49 11.1 44 5.3 35 8.35 
Ba 278 16 278 13.4 765 72 708 2.8 
Y 18 0.5 - - 22 1.9 - - 
Zr 157 8.8 194 9.3 96 8.3 118 4.9 
Nb 29 3.3 - - 17 1.7 - - 
Hf 4.8 0.3 5.2 0.2 3.7 1.2 3.5 0.02 
Pb 22.4 0.9 - - 20.3 2.2 - - 
Th 26.8 1.1 25.1 0.8 11.6 1.7 10.7 0.07 
U 7.9 0.4 7.6 0.3 3.6 0.4 3.6 0.03 
La 33.4 1.00 32.3 0.4 13.3 1.4 13 0.07 
Ce 63.7 5.80 57.6 1.9 29.9 4.3 28.4 0.7 
Pr 5.85 0.43 - - 3.27 0.21 - - 
Nd 18.7 0.40 19.4 0.9 11.99 1.06 11.8 0.042 
Sm 2.79 0.35 3.78 0.07 2.95 0.37 3.32 0.04 
Eu 0.46 0.04 0.37 0.01 0.53 0.11 0.48 0.03 
Gd 3.08 0.29 - - 3.16 0.45 - - 
Tb 0.55 0.09 0.43 0.02 0.59 0.08 0.52 0.02 
Dy 2.95 0.12 - - 3.3 0.42 - - 
Ho 0.60 0.05 - - 0.73 0.11 - - 
Er 1.78 0.08 - - 1.93 0.25 - - 
Tm 0.32 0.03 - - 0.34 0.06 - - 
Yb 2.19 0.18 2.35 0.06 2.14 0.37 2.33 0.06 
Lu 0.36 0.06 0.4 0.04 0.35 0.04 0.39 0.02 
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AN ESTIMATE OF COSO OBSIDIAN HYDRATION RATE,  
BASED ON OBSIDIAN-RADIOCARBON PAIRINGS  

AND THE “WEIGHTED TOTAL LEAST SQUARES” METHOD 
 

Alexander K. Rogers, MA, MS, Archaeology Curator, Maturango Museum 
 

Abstract 
 

Many hydration rates have been published for Coso obsidian over the years, most of which, 
although adequate at the time they were proposed, now suffer from conceptual or analytical 
shortcomings. This paper reports a hydration rate for the Coso Volcanic Field as a whole based 
on the physics of obsidian hydration, effective hydration temperature (EHT) correction by time-
dependent diffusion theory, regional temperature scaling, and a detailed consideration of the 
mathematical techniques used to estimate hydration rates from obsidian-radiocarbon pairing 
data. The resulting form is quadratic, t = mr 2, where m equals 43.72 cal years before 2000 
(cyb2k)/µ2, or 38.87 radiocarbon years before 1950 (rcybp)/µ2. These equations provide an 
accuracy of approximately ±20% of age, 1-sigma, for EHT-corrected rims 0 < r < 16µ. 
Accuracies are limited by errors introduced by obsidian-radiocarbon association and rate 
variations caused by intra-source chemical variability.  
 
 
Introduction 
 
    Previous estimates of Coso hydration rate 
(e.g. Basgall 1990, Pearson 1995, Basgall and 
Hall 2000) represented the state of the art at 
the time, but the researchers did not have 
access to newer theoretical developments or 
numerical techniques. This paper re-examines 
the problem of developing a hydration rate 
from obsidian-radiocarbon association data, 
and differs from previous treatments in four 
respects. First, it explicitly uses the physics of 
the hydration process to provide the 
framework for the analysis, based on the 
diffusion-reaction hydration model of 
Doremus (1994, 2000, 2002). Second, it uses a 
newly-published and more accurate method 
for correcting for effective hydration 
temperature (EHT), which includes a 
correction for burial depth (Rogers 2007a). 
Third, it determines temperature at sites by 
means of regional temperature scaling (Rogers 
2007b). Finally, it employs a weighted two-
variable least squares technique (“total least 
squares”,  per  Van   Huffel   and   Vandewalle  

 
 
1991) which explicitly includes weighting for 
change of variable (Cvetanovic et al. 1979) 
and accounts for the effects of measurement 
uncertainties in both rim thickness and time. 
Hydration equations are developed relating 
EHT-corrected rim thickness to radiocarbon 
age (radiocarbon years before 1950) and 
physical age (calendar years before 2000). 
Estimation accuracy is quantified, error 
sources discussed and limits of validity 
defined. The resulting rates are based on 
current conditions, so any adjustments for 
paleotemperature changes must be taken into 
account when age computations are made 
(Rogers 2007c). 
 
Hydration Theory 
 
     Hydration of obsidian has both a physical 
and a chemical aspect, and is known as a 
diffusion-reaction process (Doremus 1994, 
2000, 2002). All that is known of the physics 
and chemistry of the process suggests the 
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relationship between age and rim thickness 
should be quadratic, i.e. of the form 
 
 r2 = mt       (1) 
 
where t is age in calendar years, r is rim 
thickness in microns, and m is the hydration 
rate (e.g. Ebert et al. 1991; Zhang et al. 1991; 
Doremus 2000, 2002; Stevenson et al. 1989, 
1998, 2004). Doremus demonstrated the 
quadratic form experimentally (Doremus 
1994), as did Stevenson et al.(1998, 2000). 
Furthermore, no other form of functional 
dependence is currently suggested by theory; 
Haller argued, based on the physical chemistry 
of diffusion, that if any dependence other than 
quadratic is found, "it is more likely the fault 
of the experiment rather than any inherent 
feature of the diffusion process" (Haller 
1963:217). When obsidian data are expressed 
in radiocarbon years before the present (rcybp, 
by convention referenced to 1950), the 
quadratic form is still the best fit, giving the 
smallest overall error in age estimation, but 
with a different rate constant (Rogers 2006a).  
     The hydration coefficient varies with EHT 
(see e.g. Hull 2001; Onken 2006; Ridings 
1996; Rogers 2007a; Stevenson et al. 1989, 
1998, 2004), with relative humidity (Friedman 
et al. 1994; Mazer et al. 1991; Onken 2006), 
and with structural water concentration in the 
obsidian (Ambrose and Stevenson 2004; 
Friedman et al. 1966; Rogers 2008c; 
Stevenson et al. 1998, 2000).  
     The analysis reported here controls for 
EHT by the time-dependent diffusion 
technique (Rogers 2007a), which specifically 
accounts for average annual temperature, 
annual variation, diurnal variation, and burial 
depth. The equation for EHT is 

 
EHT = Ta×(1-Y×3.8×10-5)+.0096×Y 0.95     (2) 

 
where Ta is annual average temperature, and 
the variation factor Y is defined by 
 

Y = Va
2  + Vd

2          (3a) 
 

in which Va is annual temperature variation 
(July mean minus January mean) and Vd is 
mean diurnal temperature variation (Rogers 
2007a). All temperatures are in degrees C.  
     The variation parameters Va and Vd 
represent the temperature variations at the 
artifact burial depth; if the artifacts were 
buried, variations at the artifact depth are 
related to surface conditions by  
 
 Va = Va0exp(-0.44z)    (3b) 
 
and 
 
 Vd = Vd0exp(-8.5z)    (3c) 
 
where Va0 and Vd0 represent nominal surface 
conditions and z is burial depth in meters 
(Carslaw and Jaeger 1959:81). This 
dependence of temperature variation on depth 
is well attested in physics, geology, and soil 
science. The numerical parameters 
determining attenuation with depth were 
experimentally determined by the author in 
desert conditions, and the resulting thermal 
diffusivities agree well with the published 
values for sand (Carslaw and Jaeger 1959; 
App. 4).  
     Once EHT has been computed, the 
measured rim thickness is multiplied by a rim 
correction factor (RCF) to adjust the rims to 
be comparable to conditions at a reference 
site: 
 
 RCF = exp[-0.06(EHT-EHTr)]  (4) 
 
where EHTr is effective hydration temperature 
at the reference site. The EHT-corrected rim 
value rc is then 
 
 rc = RCF × r      (5) 
  
     The value of EHTr for Coso obsidian is 
conventionally taken to be that of Lubkin 
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Creek, or CA-INY-30 (20.4ºC, per Rogers 
2007a). Since most Coso work uses CA-INY-
30 as a reference, correcting the rim to these 
conditions allows direct comparison of EHT-
corrected rim data with other published data.  
     It has been shown that depth correction for 
EHT is desirable, even in the presence of site 
turbation (Rogers 2007d), because the depth 
correction, on the average, gives a better age 
estimate.  
     Since climate has not been stable over the 
periods of archaeological interest, the effects 
of resulting temperature changes must be 
included. West et al (2007) presented a graph 
of mean temperature fluctuations over the past 
18,000 years. Data from this graph are used to 
model the effects of climate change on 
obsidian hydration (Rogers 2007c), computed 
as a weighted average of effective diffusion 
rates over time (Rogers 2007c). 
 
Analysis 
 
Archaeological and Temperature Data 

 
     The archaeological data set employed 
consists of 26 pairs of rim readings and 
associated radiocarbon data from 10 desert 
sites; all are on Coso obsidian with known 
excavation depths and corresponding 
radiocarbon dates. Subsource within Coso is 
not known, so the values refer to the volcanic 
field as a whole. Table 1 summarizes the site 
data and sources. 
     Temperature parameters were estimated 
from data for 13 sites in the southwestern 
Great Basin and northern Mojave Desert, 
reported by the Western Regional Climate 
Center, corrected for altitude. All represent 30 
years of meteorological data, which is the 
standard length of time for establishing 
seasonal norms (Cole 1970). It has been 
shown that that the annual average 
temperature in this region decreases by 
1.8ºC/1000 ft altitude increase, and to be 
predicted by the equation 
 

Ta = 22.25 – 1.8h, 0.94 ≤ h ≤ 11.8        (6) 
 
where h is altitude in thousands of feet 
(Rogers 2007b). The accuracy of this model is 
0.98ºC, 1-sigma.  
     The annual temperature variation was 
found to decrease by 1.7ºC/1000 ft. altitude 
increase, and to be predicted by 
 
 Va = 1.65 + 0.94Ta    (7) 
 
with Ta defined as above. The accuracy of the 
prediction is 0.27ºC, 1-sigma.  
     The best fit between Vd and altitude is 
relatively poor, and, in the absence of other 
data about a site, the best estimate is 15.8ºC 
for locations in the western Great Basin and 
deserts. The accuracy of this estimate is 
1.67ºC, 1-sigma. 
     These equations are for air temperatures. 
Obsidian on the surface is exposed to surface 
temperatures, which can be significantly 
higher than air temperatures in areas devoid of 
vegetation (Johnson et al. 2002; Rogers 
2007d). However, for surfaces which have 
intermittent foliage coverage, the air 
temperatures are, on average, a good 
approximation to surface temperatures 
(Rogers 2008c) 
 
Linear Best Fit Theory 
 
     For most practical applications, hydration 
rates are determined by correlation of obsidian 
hydration rims with radiocarbon data. Since 
equation 1 is quadratic, the usual process is to 
compute a linear least-squares best fit between 
x2 and t, with the resulting slope being the 
rate: 
 
 t = krc

2       (8) 
 
where k is the slope of the line, t is age, and rc 
is the EHT-corrected hydration rim. 
Obviously k = 1/m from equation 1. 
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Site Sample 
ID RC Age Rim mean in u, 

uncorrected
Depth, 

m. References

INY-30 30.1 760 4.10 0.85 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.
INY-30 30.2 960 4.73 0.65 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.
INY-30 30.3 1220 4.43 0.55 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.
INY-30 30.4 1600 4.43 0.55 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.
INY-30 30.5 1860 5.31 0.70 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.
INY-30 30.6 1530 5.31 0.70 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.
INY-30 30.7 1840 4.50 0.60 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.
INY-30 30.8 1650 4.50 0.60 Basgall and McGuire 1988:116, Table 12; Basgall and McGuire 1988, App. B.

INY-372 372.1 2900 8.04 2.55 Lanning 1963; Jenkins and Warren 1984:57.
INY-372 372.2 3520 8.20 2.89 Lanning 1963; Jenkins and Warren 1984:57.
INY-372 372.3 3580 8.16 3.21 Lanning 1963; Jenkins and Warren 1984:57.
INY-372 372.4 3900 8.16 3.74 Lanning 1963; Jenkins and Warren 1984:57.
INY-372 372.5 3240 7.32 2.30 Yohe 1992:140, Table 5; Yohe 1992 App.
INY-372 372.6 4460 8.05 2.65 Yohe 1992:140, Table 5; Yohe 1992 App.

SBR-5250 5250.1 8410 15.19 0.60 Jenkins 1985, App. D; Haynes 2001:121, Table 1; Jenkins 1987.
SBR-5250 5250.1 8420 18.27 0.25 Jenkins 1985, App. D; Haynes 2001:121, Table 1; Jenkins 1987.
SBR-4562 4562.1 9470 13.50 0.85 Jenkins and Warren 1986, App. D, p. 8, Table 3; Haynes 2001:121, Table 1.
SBR-4562 4562.2 9410 11.58 0.95 Jenkins and Warren 1986, App. D, p. 8, Table 3; Haynes 2001:121, Table 1.

INY-3806/H 3806.1 1600 3.64 0.85 Delacorte and McGuire 1993:67ff, App. T
INY-3806/H 3806.2 1160 3.64 0.85 Delacorte and McGuire 1993:67ff, App. T

INY-3812 3812.1 1600 4.71 0.95 Delacorte and McGuire 1993:67ff, App. T
INY-3812 3812.2 1340 5.60 1.15 Delacorte and McGuire 1993:67ff, App. T
INY-4554 4554 6740 10.30 0.90 FWARG 1994:A17, 233.
INY-1428 1428 990 4.30 0.35 Gilreath 1995, App. A

INY-328/H 328 9440 11.07 0.66 Delacorte 1999:39-40,48.
INY-2750 2750 1330 4.03 0.50 Delacorte 1999:41.

Table 1. Radiocarbon-obsidian data base and sources.

Site Site Alt, 
kft amsl

RC Age, 
RCYB195

0

RC Age 
SD

Cal Age, 
Yrs  

B1950

Phys Age  
Yrs B2000 Depth, m. N

Rim mean in 
u, 

uncorrected

Rim sd in u, 
uncorrected

Rim mean 
in u, EHT 
corrected

Rim sd in u, 
EHT 

corrected
30.1 3.28 760 100 710 760 0.85 5 4.10 1.47 4.98 1.78
30.2 3.28 960 100 867 917 0.65 6 4.73 1.17 5.67 1.40
1428 3.71 990 80 893 943 0.35 6 4.30 0.25 5.33 0.31

3806.2 3.6 1160 90 1088 1138 0.85 5 3.64 0.97 4.61 1.23
30.3 3.28 1220 70 1146 1196 0.55 3 4.43 0.45 5.28 0.54
2750 3.66 1330 70 1247 1297 0.50 5 4.03 0.23 5.02 0.29

3812.2 4.21 1340 50 1268 1318 1.15 5 5.60 0.80 7.67 1.10
30.6 3.28 1530 70 1428 1478 0.70 11 5.31 0.50 6.39 0.60

3812.1 4.21 1600 60 1485 1535 0.95 5 4.71 0.44 6.39 0.60
30.4 3.28 1600 70 1488 1538 0.55 3 4.43 0.45 5.28 0.54

3806.1 3.6 1600 100 1497 1547 0.85 5 3.64 0.97 4.61 1.23
30.8 3.28 1650 100 1554 1604 0.60 7 4.50 1.08 5.38 1.29
30.7 3.28 1840 80 1771 1821 0.60 7 4.50 1.08 5.38 1.29
30.5 3.28 1860 70 1793 1843 0.70 11 5.31 0.50 6.39 0.60
372.1 3.58 2900 80 3051 3101 2.55 7 8.04 1.09 10.55 1.43
372.5 3.58 3240 60 3466 3516 2.30 6 7.32 1.40 9.63 1.84
372.2 3.58 3520 80 3798 3848 2.89 4 8.20 0.20 10.76 0.26
372.3 3.58 3580 80 3883 3933 3.21 9 8.16 0.22 10.73 0.29
372.4 3.58 3900 80 4324 4374 3.74 5 8.16 0.42 10.76 0.55
372.6 3.58 4460 110 5106 5156 2.65 2 8.05 0.35 10.57 0.46
4554 3.68 6740 90 7602 7652 0.90 14 10.30 1.34 12.78 1.66

5250.1 1.44 8410 140 9379 9429 0.60 9 15.19 1.00 14.17 0.93
5250.1 1.44 8420 140 9391 9441 0.25 10 18.27 4.03 16.79 3.70
4562.2 3.28 9410 115 10662 10712 0.95 4 11.58 3.09 13.71 3.66

328 3.73 9440 150 10722 10752 0.66 5 11.07 0.65 13.64 0.80
4562.1 3.28 9470 115 10767 10817 0.85 5 13.50 1.46 16.06 1.74

Table 2. Analysis data, arranged in order of increasing age.



IAOS Bulletin NO. 41, Summer 2009 
Pg. 13 

     The simple linear best fit is well known 
mathematically and can be found in many text 
books (e.g. Meyer 1975). It is also built into 
Microsoft Excel. Equation 9 shows the best-fit 
slope, under the constraint that the line must 
pass through the origin (which is required by 
the physics of hydration): 
 
 k = [∑(xiyi)]/[∑(xi)2]    (9) 
 
where m is the best-fit slope and the sum is 
taken over all N data points. However, the 
assumption is implicit in equation 9 (and in 
Excel) that the x-coordinate of each data point 
is error-free, and all experimental 
uncertainties are in the y-coordinate. There are 
many classes of problems for which this is, 
indeed, a reasonable assumption, but not for 
obsidian, since significant experimental error 
exists in both coordinates from at least five 
error sources, and the error variance can 
change point by point. First, radiocarbon dates 
have statistical uncertainties associated with 
them, as does the calibration curve. Second, 
obsidian rim thicknesses are have their own 
measurement errors. Third, EHT correction is 
probably no better than 1°C, even with 
modern techniques (Rogers 2007a). Fourth, 
there is the well-known range of rim 
thicknesses which results even after EHT 
correction, possibly due to uncorrected 
chemical composition variables such as 
intrinsic water concentration (Ambrose and 
Stevenson 2004; Rogers 2008a; Stevenson et 
al. 1998). Finally, and probably most 
significant, an association uncertainty exists 
between radiocarbon and obsidian, arising 
from site formation processes (Schiffer 1987).  
Thus, each obsidian-radiocarbon data point 
contains significant experimental uncertainties 
(of the order of >10%) in both dimensions. 
Because these errors affect both dimensions, 
use of equation 9 is inappropriate. 
     The “total least squares” (TLS) algorithm 
is specifically designed for the case where 
both variables contain uncertainties. The 

algorithm minimizes sum-square error in the y 
dimension between the data points and best-fit 
line, weighted by the error variance measured 
perpendicular to the best-fit line (Meyer 1975; 
Van Huffel and Vandewalle 1991). The form 
applied here was derived by the present author 
from the starting point of Meyer (1975:75, last 
two equations). 
     The TLS equation for k (see equation 8) is 
 
 k = [-B + √(B2 + 4AC)]/2A  (10a) 
 
where 
 
 A = ∑xiyi(∆xi)2/σi

4     (10b) 
 
 B = ∑[xi

2(∆yi)2-yi
2(∆xi)2]/σi

4   (10c) 
 
 C = ∑xiyi(∆yi)2/σi

4     (10d) 
 

σi
2 =  (σy)2 + k2(σx)2   (10e) 

 
     For this analysis, age t is chosen as the 
dependent variable and the square of the rim 
as the independent variable, because the 
resulting slope will be used to compute age 
based on rim measurements. The analysis 
must include change of variable weighting, in 
accordance with the theory of propagation of 
errors (Cvetanovic et al. 1979; Taylor 
1982:153ff.). Change of variable weighting is 
required whenever the analysis is based on 
composite variables; this is the case here, 
because the fit is between x = r2 and y = t, so x 
is a composite variable. It can be shown that, 
for this case, 

 
σx

2
 = 4r2σr

2 
 
and 
 

σy
2

 = σt
2 . 

 
With σx

2
 and σy

2
 defined as above, and x = r2 

and y = t, equations 10b – e become 
 
 A = ∑tir2

i(σti)2/ σki
4    (11a) 
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 B = ∑[ ri

4(σti)2 - ti
2(σri)2]/ σki

4  (11b) 
 
 C = ∑4tir4

i(σri)2/ σki
4     (11c) 

 
σmi

2 =  (σti)2 + k24r2(σri)2  (11d) 
 

This is the algorithm implemented here; its 
output k, in years/µ2, is the reciprocal of the 
hydration rate. Its implementation is iterative, 
because the unknown (k) occurs on both sides 
of equation 10a. 
 
Linear Best Fit Process and Results 
 
     Effective hydration temperature was 
computed for each specimen based on 
equations 2 and 3 above. Following this, the 
rim thickness for each sample was corrected 
for EHT by equation 4 and 5 above, which 
forms the basis for the obsidian-radiocarbon 
best fit. Also, radiocarbon ages were 
converted to physical age (calendar years 
referenced to 2000) using Calib 501; no 
correction was made for δ13C, since the data 
were not available. Table 2 presents the data 
set used in the analysis.  
     An approximate best fit slope k0 was 
computed from the data of Table 2 by 
equation 9 to give a starting estimate. Next an 
error analysis was performed using the value 
of k0 to estimate the error variances, or 
residual errors, in both dimensions. Since 
variances were not reported in the original 
source data (Table 1), a posteriori variances 
were computed based on the data and the 
initial linear best fit. The data were found to 
fall naturally into three age-rim groupings, as 
shown in Figure 1 for the fit to radiocarbon 
age, and a variance in both age and rim 
thickness was computed for each grouping. 
The total least squares method of equation 10, 
allowing for errors in both variables, was then 
applied to the data set and variances, using k0 
as the starting value for the slope. This 
resulted in a new (and different) value of 
slope, k1; k1 was then input to equation 10 and 

to the error computations for r and t, and a 
new value k2 obtained. The process was 
repeated, and on the fourth iteration the 
difference between successive values of kn 
was found to be confined to the third decimal 
place, so the process was stopped.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     The resulting best-fit models for this data 
set are 
 
t cal yrs before 2000 = 43.72r2

 0 ≤ r ≤ 16 (12) 
 
and 
 
t RCYB1950 = 38.87r2  0 ≤ r ≤ 16 (13) 
 
with r being the EHT-corrected rim thickness 
in microns, referenced to an EHT of 20.4°C 
(i.e. conditions at Lubkin Creek, CA-INY-30). 
     Accuracy of the best-fit models was 
estimated by comparing ages computed from 
equations 12 and 13 with the data set. The 
standard deviation of the age estimates is 
presented in Table 3, and shows 1-sigma 
errors ranging from 454 years to 1931 years 
(for purposes of error assessment, radiocarbon 
years and calibrated years may be treated as 
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Figure 1. Initial linear fit to physical age data, showing 
grouping of data. Curve for radiocarbon age similar. 
Note that the slope is the hydration rate. 
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equivalent). The errors become larger with 
increasing age, and are roughly 20% of age.  
  

Table 3. Error standard deviation from TLS best fit 

Fit to Physical Age Fit to Radiocarbon 
Age 

Standard Deviation Standard Deviation 

EHT-
corrected 

rim, u 
cyb2k rcybp 

0 < r < 6 486 454 
9 < r < 11 701 542 
13 < r < 16 1931 1677 

 
    The fit in equations 12 and 13 is quadratic 
(i.e. of the form of equation 1), based on the 
physics of obsidian hydration; as pointed out 
earlier, no other functional form is suggested 
by theory. Inclusion of higher-order terms was 
explicitly avoided, since the apparent accuracy 
thus achieved is spurious: adding higher order 
terms to the equation increases the apparent 
goodness of fit, as measured by residuals, but 
since each data point is a combination of valid 
data and experimental error, the higher degree 
polynomial is simply a better fit to the 
experimental error. Indeed, it can be shown 
(Hanning 1973; Matthews 1992) that the 
lower the order of the fit, the better the fit 
suppresses experimental error. Generally the 
appropriate order of the equation should be 
suggested by the nature of the problem, i.e. the 
physical or chemical model; in the case of 
obsidian, physics suggests that a quadratic 
relationship such as equation 1 is appropriate, 
so no higher order terms were included. 

     In using the rates in equations 12 and 13, 
best results are obtained by including a 
correction for paleoclimatic temperature 
change (Rogers 2007c). Figure 2 shows the fit 
between radiocarbon age data and best fit 
visually, with and without the paleoclimatic 
correction. 
 
Conclusions 
 
     The analysis has led to two new equations 
for Coso obsidian, equations 12 and 13. 
Equation 12 is a best-fit for calendar years 
before 2000, and equation 13 gives RCYBP 
prior to 1950. Both are based on 26 data 
points (plus the origin, zero rim at zero time), 
with the rim values corrected for EHT 
including effects of burial depth. The EHT 
was computed for INY-30 conditions at the 
ground surface, or 20.4ºC.  
     It is clear that significant residual error 
remains. This error probably arises from two 
sources, the first being variations in obsidian 
chemistry. Obsidian chemistry enters the 
picture because the specimens may not be 
from the same obsidian flow at Coso, and 
hence may exhibit different rates due to 
chemistry (Stevenson and Scheetz 1989; 
Stevenson et al. 1993). Alternatively, they my 
be from the same flow and the variability may 
be due to intra-flow variations in chemistry 
and rate (Stevenson et al. 1993). The idea that 
rate is a function of chemical composition has  
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age data to total least squares 
best fit. Ages computed with 
and without paleotemperature 
correction. “No Paleo” case 
represents equation 13; 
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method of Rogers 2007c. 
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been accepted since Friedman and Long 1976; 
currently researchers in glass science 
generally attribute the majority of the 
variability to water content (molecular and 
hydroxyl), with anhydrous composition 
playing a minor role (Ambrose and Stevenson 
2004; Doremus 1994, 2002; Behrens and 
Nowak 1997; Steffen 2005). Furthermore, 
Stevenson et al. (1993) have shown that Coso 
obsidian exhibits significant variability in 
water content. The effects of water variability 
in Coso obsidian imply a similar variability in 
hydration rate and hence in hydration rim 
thickness for a given age and temperature 
history (Rogers 2008a; Stevenson et al. 1998, 
2000); indeed, the variability in hydration rim 
thickness due to variations in intrinsic water 
content for the Coso volcanic field as a whole 
has a CV = 0.21 (Rogers 2008a). 
     The second major limitation is site 
formation processes, which also place a limit 
on accuracy, because the analysis is based on 
the assumption that the obsidian and 
radiocarbon values are associated, with some 
degree of experimental error. A recent 
analysis of the data set from Rose Spring (CA-
INY-372) showed that an upward vertical shift 
of between 50 and 100 cm had occurred in 
obsidian relative to radiocarbon, due probably 
to artifact reuse and to site aggradation 
(Rogers 2008c). It is likely that these two 
factors place a limit on further refinement of 
hydration rate based on this data set. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or renew 
your current IAOS membership using PayPal. 
Please take advantage of this opportunity to 
continue your support of the IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 
• Back issues of the Bulletin. 
• An obsidian bibliography 
• An obsidian laboratory directory 
• Photos and maps of some source 

locations 
• Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the Bulletin are 
always welcome. We accept electronic media on CD 
in MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide (available at  
www.saa.org/publications/StyleGuide/styFrame.html) 
for formatting references and bibliographies.  
 
Submissions can also be emailed to the Bulletin at 
cdillian@princeton.edu Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so if 
you do not hear from us, please email again and 
inquire.  

 
Deadline for Issue #42 is November 1, 2009. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
Whitman College 
South Baker Hall  
Princeton, NJ 08544 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu   
Please send updated address information to Colby 
Phillips at colbyp@u.washington.edu  
 



IAOS Bulletin NO. 41, Summer 2009 
Pg. 22 

MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu  
 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 

 



IAOS Annual Meeting 
 
The 2010 IAOS annual meeting will be 
held from 3:30-5:00pm on Friday, April 
16, 2010 at the SAA meetings in St. Louis, 
MO. Consult your SAA program for 
meeting room location. 
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NEWS AND INFORMATION 

 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to cdillian@princeton.edu 
Thank you for your help and support! 

 
 

IAOS Membership Renewal 
 
In 2008, the IAOS transitioned all IAOS annual memberships to a Jan. 1 – Dec. 31 calendar 
year. So all IAOS memberships for 2010 can be renewed starting on Jan. 1, 2010. You can 
renew online via PayPal on the IAOS website at http://www.peak.org/obsidian or simply use 
the form on the last page of this Bulletin. Renewing your membership will allow the IAOS to 
continue, and we appreciate your support. 
 
Regards, 
Colby Phillips, IAOS Secretary/Treasurer 

International Association for Obsidian Studies 
 
President Anastasia Steffen 
President-Elect Tristan Carter 
Secretary-Treasurer Colby Phillips 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
IAOS Board of Advisors Roger Green 
 

Web Site: http://www.peak.org/obsidian 
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NOTES FROM THE PRESIDENT 
 
Happy Holidays to all at the close of 

2009.  This past October, the Geological 
Society of America conference provided an 
opportunity for several IAOS members to 
gather in Portland, Oregon, where Ellery 
Frahm and Joshua Feinberg co-organized a 
session comingling archaeological and 
geological perspectives on obsidian.  
Congratulations to Ellery and Joshua on a 
great session.  
     We had a number of members attend the 
IAOS  2009 annual meeting at the SAAs in 
Atlanta, Georgia. During the meeting, our 
changes to the IAOS bylaws received 
unanimous acceptance.  The full text of the 
by-laws are reprinted here at the end of the 
Winter 2010 Bulletin. 

 

 
By the time of the Summer 2010 Bulletin, 

Tristan Carter will be in place as IAOS 
President.  I encourage all IAOS members to 
contact him with new ideas and ambitions for 
the organization.  Please plan to join us in 
welcoming Dr. Carter at the annual IAOS 
business meeting at the SAA meetings in St. 
Louis, 3:30-5:00 p.m. on Friday April 16, 
2010. 
 
Sincerely, 
 
Ana Steffen 
asteffen@vallescaldera.gov  
President, IAOS 
 
 
 
 
 
 

 
 
 

38th International Symposium on Archaeometry 
 
The 38th International Symposium on Archaeometry will be held at the University of South Florida, 
Tampa, May 10-14, 2010. The aim of ISA is to promote the integration of scientific techniques with 
archaeology and cultural heritage, with participants coming from a variety of backgrounds and 
subdisciplines. The website (http://isa2010.cas.usf.edu/) includes preliminary information, including 
title/abstract submission and registration deadlines. Additional information on accommodations, 
payment methods, social activities, publication, sponsors, etc. will be added in the near future. 
 
 
Contact: Robert H. Tykot, Chairman of the Local Organizing Committee, rtykot@cas.usf.edu  
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CURVE-FITTING FOR OBSIDIAN LABORATORY HYDRATION ANALYSIS: 
A CAUTIONARY TALE 

 
Alexander K. Rogers, MA, MS 

Archaeology Curator and Staff Archaeologist 
Maturango Museum 

 
Abstract 

 
Curve-fitting, usually as a linear least-squares best fit, is a key step in analysis of obsidian 
laboratory hydration data, to estimate obsidian activation energy and pre-exponential factor from 
measurements of hydration rim, hydration time, and temperature. Unfortunately, application of 
the simple equations for linear best fit found in elementary textbooks, or of the linear best fit 
functions in MS Excel, can lead to incorrect answers because of assumptions made in deriving 
the equations which are not visible to the user. This short paper describes the three major 
problems affecting use of these equations and MS Excel in obsidian hydration analysis, and 
shows how they can be minimized or avoided.  
 
Introduction
     Curve-fitting, typically implemented as a 
linear least-squares best fit, is required in 
analysis of obsidian laboratory hydration data, 
employed for estimating obsidian activation 
energy and pre-exponential factor. Many 
elementary textbooks on statistics and data 
analysis contain a set of simple equations for 
linear best fit (e.g. Hoel 1976:222ff.), and 
these same equations are implemented as 
functions in MS Excel. Unfortunately, naïve 
application of these equations or of the linear 
best fit features in Excel (LINBEST, SLOPE, 
INTERCEPT) can lead to incorrect answers 
because of assumptions built into the 
equations which are not visible to the user. 
These assumptions do not affect Excel in its 
primary intended use, which is business 
analysis, but can cause problems in scientific 
analysis; scientifically-oriented analysis 
programs such as SIGPLOT© or PSIPLOT© 
do not have these same limitations. These 
issues are well known in the physics and 
physical chemistry communities (see, e.g. 
Cvetanovic et al. 1979), but are not as 
commonly understood by archaeologists. 
     In this short paper I present a summary of 
the problem, largely derived from the material  

of Cvetanovic et al. 1979, which is not 
generally available to archaeologists (nor is it 
easy to read, unless the reader has a good 
grasp of advanced mathematics). I also 
provide a description of how to solve the 
problems for the two cases mentioned above. I 
have tried to keep the mathematics to a 
minimum by omitting derivations, but it 
cannot be avoided entirely, since the problem 
is inherently mathematical. Those obsidian 
researchers who are not mathematically 
inclined are advised at least to read the text, 
prior to handing over the analysis dirty work 
to an assistant. 

 
Linear Best Fit Theory 
     The idea of a linear best fit is to construct a 
straight line through data containing 
experimental errors in such a way as to satisfy 
some criterion of “goodness”. The usual 
criterion is to minimize the sum-square error 
in the dependent variable (y dimension) 
between the best fit line and the data points, 
weighted by the error variance of each point 
(Meyer 1975:74). This is expressed 
mathematically as 
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where 2 is the sum-square error in y, yi is the 
ith data point, iy is the corresponding y value 
of the best-fit line, yi

2 is the error variance in 
the y dimension associated with the ith data 
point, and N is the number of data points. 
Note that yi

2 is not the same as the 
instantaneous error for that point; rather, it is a 
characteristic of the population from which 
the point was drawn (Cvetanovic et al. 1979; 
Guest 1961).  
     Examination of equation 1 shows that the 
squared error for each data point is weighted 
by the reciprocal of its corresponding error 
variance; thus, if a given data point comes 
from a population with large error variance, it 
is not weighted as heavily as one with a small 
error variance; put another way, points with 
low error variance are assigned greater 
confidence than those with higher error 
variance. This weighting by error variance is 
omitted from elementary treatments of linear 
best fit, and is not implemented as a function 
in MS Excel, which assumes uniform 
weighting on all data points. 
     The best-fit line is represented by an 
equation of the form 
 
 bmxy ii  ,            (2) 
 
so equation 1 can be written as 
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The problem then becomes one of determining 
the values of slope (m) and y-intercept (b) that 
minimize 2 for the given data set. The 
calculation procedure involves taking the 
partial derivative of  2 with respect to m and 
with respect to b and setting each equal to 

zero; this leads to two equations in two 
unknowns (m and b), which can be solved. 
The procedure is shown in many advanced 
textbooks (e.g. Guest 1961:14ff; Meyer 
1975:74-75; Taylor 1982:153ff). The resulting 
formulas for m and b are 
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the weights wi are given by 
 

 2

1

yi
iw


 .      (6f) 

 
If the y-intercept is known to be equal to zero, 
the equation for the slope becomes simply  
 
 DEm        (7) 
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     These equations (4 – 6f) represent the slope 
(m) and y-intercept (b) of the best fit line for 
the data set, based on the criterion of equation 
1; equation 7 gives the slope when the y-
intercept is known to be zero. It is explicitly 
assumed that all errors are in the y variable, 
and the x variable is error-free; this is a good 
approximation in some cases but not in all. It 
is probably reasonable for laboratory 
hydration analysis. This is the first 
fundamental limitation of the simple equations 
and MS Excel. 
      Equations 4–6f can be easily programmed 
into MS Excel, but they are not implemented 
as functions; instead, MS Excel automatically 
assumes that wi = 1 for all values of i. 
Weighting by error variance becomes 
important if the data points are each 
characterized by differing sample sizes, which 
often occurs, or if the analyst is combining 
data collected by different researchers using 
differing techniques, in which confidence 
levels vary. This is the second fundamental 
limitation to the simple equations and the 
linear best fit functions in MS Excel.  
     On the other hand, the weighting may be 
simplified if the analyst has reason to believe 
that all data points have essentially the same 
error variance; in that case wi may be set equal 
to one, and equation 6b becomes B = N, the 
number of data points. 

 
Issues in Obsidian Hydration Analysis 
     The situation with analysis of laboratory 
obsidian hydration data is more complex 
because the linear fit is made to a composite 
variable, made up of other variables. Here the 
objective is to compute the activation energy 
and pre-exponential factor from recorded data 
on hydration rim thickness r, hydration 
temperature T, and time t. The temperature 
dependence of the hydration rate is 
approximately described by the Arrhenius 
equation 
 
 RTEekk /

0
  ,     (8) 

where k is hydration rate at temperature T, k0 
is the pre-exponential factor, E is activation 
energy, and R is the universal gas constant per 
mole. If equation 8 is substituted into equation 
1, the result is 
 
 RTEetkr /
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By rearranging the equation and taking the 
natural logarithm of both sides, we get 
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If we now define composite variables by 
setting x = 1/T and y = ln(x2/t), equation 10 
becomes 
 

 x
R
Eky 





 )ln( 0 .    (11) 

 
This is now a linear equation with slope -E/R 
and y-intercept ln(k0), and can be solved by 
equations 4 – 6f.  
     However, the weighting factors (equation 
6f) must be modified to put them in terms of r 
instead of y, because we want to minimize 
errors in r. The method for doing this is 
known as the theory of propagation of errors 
(Taylor 1982:153ff), by which it can be shown 
that, with y defined as ln(x2/t), and assuming 
the majority of error is caused by errors in the 
reading of r (supporting analysis in Rogers 
2006), the weighting factors are 
 
  22

riii rw        (12) 
 
where ri

2 is the error variance in hydration 
rim r. This is known as “change-of-variable” 
weighting, and its effect in this case is to 
increase the weight placed on data points with 
high values of r. The theory of propagation of 
errors further shows that the exact form of the 
change of variable weights is a function of the 
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form of the composite variable, i.e. equation 
12 applies only to the case of y = ln(r2/t). 
(Cvetanovic et al. 1979).  
     The significance of the change of variable 
weighting factors is that they ensure that the 
sum-square error in r is minimized. If such 
weighting is not used, the best fit procedure 
will minimize the error in ln(r2/t) instead, 
which will yield incorrect values for E/R and 
k0. Change of variable weighting is not 
included in the simple textbook equations, nor 
is it a function in MS Excel, and is the third 
reason why naïve use of MS Excel can give a 
wrong answer in obsidian analysis. 
     The equations to be solved are now 
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Equations 15a – e as written contain weighting 
for both variable error variance (the factor of 
1/ri

2) and change of variable (the factor of 
ri

2). If the error variance for all data points is 
the same, the ri

2 can all be set equal to unity. 
     Although these equations look forbidding, 
they can be quite easily set up as an Excel 
spread-sheet, starting with four columns 
listing values of ri, ti , ri , and Ti, followed by 
five columns to compute the quantities in 
square brackets in equations 19a – e. The 
latter five columns are then summed to yield 
parameters A through E, and the values of E/R 
and ln(k0) computed from the sums by 
equations 13 and 14. 
     Use of this technique is especially 
important in laboratory obsidian studies 
because values of k for archaeological 
temperatures are computed by extrapolation of 
equation 8 from laboratory temperatures, and 
are extremely sensitive to errors in the values 
of k0 and E. Even if the analyst assumes all ri 
are equal it is essential to include the change 
of variable weighting; otherwise, once again 
the least-squares procedure will minimize the 
error in the composite variable instead of the 
error in r.  
 
Numerical Example 
     As a simple numerical example, I analyze 
the data set published by Stevenson and 
Scheetz (1989) with and without change of 
variable weighting. This is not meant as a 
criticism of Stevenson and Scheetz, but their 
material is simply one of the few examples of 
a published data set to use as a test case. Table 
1 presents the laboratory hydration data from 
Coso 4-1 (Stevenson and Scheetz 1989:25, 
Table 1). 
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Table 1. Laboratory hydration data for Coso 4-1 
Hydration 
Temperature, 
C 

Hydration 
Time, 
days 

Hydration 
Rim, μ 

160 3 3.72 
160 6 5.05 
160 12 6.90 
160 18 8.90 
130 12 2.95 
140 12 3.77 
170 12 8.76 

 
     In the calculations the error variances were 
all assumed to be equal, since there was no 
evidence to the contrary. Two sets of 
calculations were made. The first was without 
change of variable weighting, in which the 
slope and y-intercept were computed using 
equations 4-6 with x = 1/T and y = ln(x2/t). 
The second applied change of variable 
weighting per equations 13 – 15. The 
parameters computed were activation energy 
(E), pre-exponential factor (k0), and the 
hydration rate extrapolated to 20C, a typical 
archaeological temperature (k20). Table 2 
presents the results. 
 
Table 2. Comparison of obsidian parameters, showing 
effect of change of variable weighting. 
Parameter Units Without 

COV 
Weighting 

With COV 
Weighting 

E JK/mol 85738 82060 

k0 μ2/yr 3.295 × 10 
13 

1.174 × 10 
13 

k20 μ2/1000 
yrs 

17.36 28.01 

  
     Table 2 shows clearly that use of change of 
variable weighting can have a significant 
effect on the numerical results; in this case, 
almost a factor of two in the archaeological 
hydration rate. Parenthetically, I was unable to 
duplicate the numerical results of Stevenson 
and Scheetz, because their article did not 
describe the analytic process in detail; 
however, the results in Table 2 with change of 
variable weighting are very close to their 

results (Stevenson and Scheetz 1989:26, Table 
2). 
 
Conclusions 
      The purpose of this paper has been to 
indicate three of the problems which can bite 
the unwary user of simple textbook equations, 
or MS Excel functions, for linear best fit in 
doing obsidian laboratory hydration analysis, 
and show how they can be avoided or 
minimized.  
     The first issue is that the simple procedures 
for linear best fit assume the independent 
variable to be error-free. The rigorous solution 
is known as the Total Least Squares algorithm 
(Van Huffel and Vandewalle 1991), but is so 
complex to implement for this case as to be 
impractical. The problem can be minimized in 
practice by choosing the variable with the 
smaller coefficient of variation (CV = 
standard deviation/mean) to be the 
independent variable. For laboratory 
hydration, 1/T generally has smaller errors 
than ln(r2/t), and should be chosen as the 
independent variable, as indeed it usually is. 
In any particular case it may be necessary to 
perform an error analysis to make this choice. 
     The second issue is that the simple 
equations, and the best fit functions in MS 
Excel, explicitly assume that the error 
variances of all data points are equal. This is 
sometimes a good assumption, but not always. 
If it is not, the solution is for the analyst to 
construct a spread-sheet which implements the 
equations with point-specific variances.  
     The third issue is more serious for 
laboratory obsidian studies: the simple 
equations and MS Excel do not include 
change-of-variable weighting, which is critical 
when composite dependent variables are used. 
With a composite dependent variable, there 
are no cases in which ignoring change-of-
variable weighting is justified. The solution 
again is for the analyst to construct a spread-
sheet which implements the equations with 
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point-specific weights, including change of 
variable.  
     It should be added that if the analysis is 
performed using a scientific package such as 
PSIPLOT© , SPSS © ,or equivalent, the change 
of variable weighting is automatically 
included when you choose a logarithmic fit, in 
which case the cautions expressed in this 
paper are unnecessary. 

     As a final point, and a mea culpa, I failed 
to take change-of-variable weighting into 
account in my simulation-based error analysis 
of laboratory hydration, which accounts for 
the shift in the mean error I observed with 
increasing measurement error variance 
(Rogers 2006). My conclusions in that paper 
are valid for any analysis which omits change-
of-variable weighting, but do not apply to any 
analysis which includes it. 
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**** University of Washington, Seattle, Washington, USA 

 
Abstract 

 
Obsidian tools, in addition to Chalcolithic pottery, were recovered during the recent survey of the 
Chogabon site in the Iranian province of Lorestan. Ten obsidian artifacts were selected for 
wavelength-dispersive XRF analysis, which indicated that these tools were not made from 
obsidian sources available in northwestern Iran, and may represent new and unidentified sources. 
Key words: Iran, obsidian, Chogabon, WD-XRF. 
 
Introduction 
     Obsidian was utilized as a raw material for 
stone tool production from the end of the 
Mesolithic up to the Iron Age in Iran, and was 
transported and traded widely among tool-
making centers in the greater Mesopotamia 
region (Rosen et al., 2005). At the newly 
discovered site of Chogabon in the Lorestan 
province of west-central Iran, obsidian 
artifacts including cores and flakes have been 
recovered, indicating that obsidian tools were 
produced at the site (Far 2006). Based on the 
presence of obsidian cores, the long distances 
between the Chogabon site and known 
obsidian sources in northwestern Iran, and a 
lack of evidence for trade and cultural 
interaction with more distant sites in 
Mesopotamia and Anatolia, it is proposed that 
these artifacts were made from obsidian 
sources located near the site. 
 
Study Area 
     The Chogabon site is located 45 km west 
of the town of Kohdasht in the Lorestan 
province of west-central  Iran  (Figures  1  and  
 

 
2). The site covers an area roughly 800 x 300 
meters with mounds up to 10 meters tall, and 
it is possibly the largest currently known 
Neolithic site in the Lorestan province. The 
elevation of the site is 1006 meters ASL in a 
temperate climate that supports abundant 
agriculture, with water fed by the nearby 
Khosrow Abad River. Chogabon is situated at 
the intersection of three important valleys, 
providing access to trade and exchange 
relationships in three directions from the site. 
The site was surveyed in the winter of 2005. 
During the survey, a large number of 
Neolithic and Chalcolithic potsherds were 
recorded, indicating a settlement with 
significant time depth (Far 2006). Most of the 
recent excavations of other sites in this region 
have recovered obsidian stone tools, including 
cores and flakes representative of stone tool 
manufacturing processes and activities. 
 
Methods 
     In order to test the hypothesis that obsidian 
tools from the Chogabon site were made from 
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Figure 1: Site location, Lorestan Province, west-central Iran.  

 
 
 
 
 
Figure 2: Site is located 45 km west of the town of Kohdasht, Lorestan Province, Iran. 
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Table 1: Results of WD-XRF Analysis. 
           

Sample No. 1 2 3 4 5 6 7 8 9 10 
CaO 0.179 0.193 0.193 0.207 0.207 0.208 0.225 0.345 0.355 0.211 
Fe2O3 2.551 2.571 2.622 2.669 2.669 2.755 2.774 3.025 2.929 5.331 

Rb 0.015 0.017 0.017 0.021 0.019 0.018 0.016 0.046 0.019 0.021 
Zr 0.08 0.094 0.082 0.107 0.109 0.098 0.073 0.266 0 0.107 

NaO2 4.805 4.766 4.733 4.699 4.859 4.639 4.702 4.804 4.795 4.643 
Al2O3 10.43 10.41 10.37 10.54 10.37 10.281 10.257 10.17 10.07 10.36 
SiO2 77.32 77.97 76.72 77.28 77.03 77.206 76.795 76.94 76.99 76.6 
SO3   0.048  0.036   0.205 0.058 0.048 
Cl 0.115 0.12 0.111 0.111 0.125 0.111 0.124 0.136 0.117 0.124 

K2O 4.12 4.143 4.197 4.264 4.262 4.35 4.318 4.387 4.436 4.264 
MgO 0.069   0.069  0.068 0.072 0.092  0.074 
P2O5  0.016 0.766    0.023   0.723 
TiO2 0.147 0.137 0.131 0.151 0.16  0.147   0.151 
ZrO2         0.222  

Y 0.008 0.009 0.008 0.009 0.01 0.011    0.009 
W 0.064 0.092 0.051        

MnO 0.057 0.068   0.062  0.075    
Zn 0.043          
Ni             0.029       

 
locally available obsidian sources, ten artifacts 
were chosen for geochemical analysis using 
wavelength dispersive X-ray fluorescence 
(WD-XRF). Flakes that had no diagnostic 
qualities were prepared into powdered 
capsules for analysis with a Philips PW2404 
WD-XRF instrument. 
 
Results and Discussion 
     Results of the WD-XRF analysis of ten 
obsidian artifacts from the Chogabon site are 
listed in Table 1. Based on the analyses 
conducted here and using the values for Rb 
and Zr to differentiate groups of artifacts, it 
appears   that   two  obsidian  sources  may  be  

represented in the sample assemblage. 
Currently, these samples do not match 
published data on known obsidian sources 
located in Armenia, Cappadocia (Turkey), 
northwestern Iran, or the Caucuses (Blackman 
1984; Gratuze 1999), which are all located 
long distances from the Chogabon site. Based 
on an analysis of the Chogabon assemblage, it 
is clear that the site was a center for stone tool 
production, and it is inferred that obsidian was 
brought to the site from locally available 
sources. However, these sources are currently 
unknown, and should be the focus of further 
archaeological and geological investigation in 
the Lorestan region. 
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Abstract 

 
The position of the hydration front in an obsidian artifact is the integrated result of the thermal 
history of the artifact; thus it should reflect the effects of paleotemperature variation. This paper 
reports the results of a computer-based model of obsidian hydration, including a model of 
paleotemperature variation based on published data. It is found that the generally increased 
temperatures of the altithermal led to an increase in effective hydration constant of 
approximately 7% for artifacts in the 6,000 – 8,000 year range; furthermore, the Little Ice Age is 
found to have a significant effect. A computational method to compensate for this effect when 
estimating ages by obsidian hydration dating is described. 

 
Introduction 
     If an obsidian artifact is measured today, its 
hydration rim is the result of an integrated 
value of hydration rate over the time since it 
was created; thus, it should reflect the effects 
of paleotemperature change. This paper 
evaluates the effects of long-term 
paleotemperature changes on obsidian 
effective hydration temperature (EHT), based 
on the EHT methodology of Rogers (2007a). 
The variation of mean temperature over 
Holocene time scales is based on the 
Anathermal-Altithermal-Medithermal 
sequence of Antevs (1955), with quantitative 
estimates based on West et al. (2007), 
Graumlich (1993), and Soon and Baliunas 
(2003). It is recognized that higher-frequency 
temperature fluctuations also occurred; 
however, for the purposes of obsidian 
modeling only oscillations with periods 
greater than 500 – 1,000 years are considered. 
Conditions typical of the southwestern Great 
Basin and northern Mojave Desert are 
assumed. 
 
Obsidian Hydration Model 
     The hydration process in obsidian (or any 
other glass) is a diffusion-reaction process 

(Doremus 2000, 2003): “diffusion” because 
the time rate of change of the concentration of 
diffusing water at any point is proportional to 
the spatial rate of change of the concentration 
gradient; “reaction” because a portion of the 
diffusing water molecules reacts chemically 
with the glass matrix and is lost to the 
diffusion process. For the case of diffusion 
into a semi-infinite medium (the 
archaeological hydration case) the 
concentration of diffusing water molecules is 
described by the equation 
 
 ∂C/∂t = ∂/∂x (D∂C/∂x) - S/t,  (1) 
 
where C is concentration of diffusing 
molecular water, t is time, D is the diffusion 
coefficient, S is the concentration of water 
molecules which have reacted with the glass 
matrix and become immobile, and x is depth 
into the glass. The diffusion coefficient is 
generally a function of concentration C 
(Anovitz et al. 1999; Doremus 2002; Rogers 
2007a); it also exhibits a temperature 
dependence approximately given by the 
Arrhenius equation 
 
 D = A exp [-E/(RT)],    (2) 
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where A is the pre-exponential rate constant 
with units of [length2/time], E is the activation 
energy of the diffusion reaction in J/mol, R is 
the universal gas constant (8.314 J/mol ºK), 
and T is absolute temperature in ºK.  Thus, D 
is time-varying since the temperature 
undergoes both annual and diurnal variation.  
     The general solution of equation 1 for 
variable D requires a two-dimensional 
numerical integration (Anovitz et al. 1999). 
However, it can be shown that, for a diffusion 
coefficient D(t) which varies only in time, the 
diffusion equation 1 can be solved by a single 
integral of the diffusion coefficient over time, 
a much less difficult problem to solve (Crank 
1975; Rogers 2007a). For this case, the 
effective diffusion coefficient De over a period 
of time t is given by (Crank 1975; Rogers 
2007a)  
 
 De = (1/t) A ∫ exp{-E/[RT(t)]} dt.  (3) 
 
Since the pre-exponential factor plays no role 
in the time-varying process, it is convenient 
for the purposes of analysis to define a 
normalized hydration rate as Ke = De /A:  
 
 Ke = (1/t)  ∫ exp{-E/[RT(t)]} dt. (4) 
 
Although no closed-form solution to this 
integral is known, it can be solved numerically 
to any desired accuracy as a finite sum: 
 
 Ke = (1/N) ∑ exp{-E/[RT(ti)]},  (5) 
 
with the sum being taken over the hydration 
time in N increments of ∆t = t i+1 – t i .  
     Furthermore, Ke can be used to define an 
effective hydration temperature (EHT): 
 
 EHT = E/[R ln(Ke)]    (6) 
 
Thus, if a time-varying temperature history 
can be modeled numerically, equation 5 can 
be used to compute an effective hydration rate 
constant, and an effective hydration 

temperature can then be computed by equation 
6. 
     It can also be shown that, for a diffusion-
reaction process in which the diffusion 
coefficient is a function of concentration, the 
concentration of diffusing molecules is 
completely defined by the parameter z = 
x/(4Dt) ½ , where x is depth into the obsidian, t 
is time, and D is the diffusion coefficient 
(Crank 1975; Rogers 2007a). This leads to the 
hydration rate equation familiar to 
archaeologists 
 
 x2 = kt       (7) 
 
where k is proportional to De. Although other 
functional forms have been proposed for this 
equation (e.g. Basgall 1990; Basgall and Hall 
2000; Pearson 1995), no other form is 
supported by theory or laboratory experiment 
(Doremus 2000, 2002; Ebert et al. 1991; 
Stevenson et al. 1989, 1998, 2000, 2004; 
Zhang et al. 1991). Indeed, Haller observed in 
1963 that, if any dependence other than 
quadratic is found, "it is more likely the fault 
of the experiment rather than any inherent 
feature of the diffusion process" (Haller 
1963:217). 
 
Computational Approach 
     The computations employed in equations 5 
and 6 are laborious, since they model 
temperature variations on an hour-by-hour 
basis (8,760 data points per year). For 
computations, the model was implemented in 
Matlab 5.3, but modeling more than a year at a 
time is not computationally feasible on a PC. 
However, an algebraic expression for the EHT 
which is more convenient for computation 
than equations 5 and 6 is (Rogers 2007a):  
 
EHT = Ta(1 - 3.810-5y) + 0.0096 y 0.95     (8a) 
 
where Ta is annual average temperature, and 
the variation coefficient y is the sum of the 
squares of the annual and mean diurnal 
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temperature variation, or 
 
 y =  Va 2 + Vd 2.     (8b) 
 
Here Va is the annual variation, defined as the 
difference between the July average 
temperature and the January average 
temperature, and Vd is the mean diurnal 
variation, defined as the average of the daily 
temperature ranges for July and January. The 
values of Va and Vd are those at the burial 
depth of the artifact. If surface temperatures 
are used in the computation, the parameters 
must be corrected for depth (e.g. Carslaw and 
Jaeger 1959: 81); the present computation 
assumes artifacts on the surface, so Va and Vd 
are those for surface conditions. The use of 
equations 8a and 8b simplifies the 
computation without significantly detracting 
from accuracy. For these computations E/R 
was set equal to 10,000 K, which is mid-
range for typical obsidians (Friedman and 
Long 1976), and z was assumed to be zero. 
     The analysis leading to equation 8 assumes 
Ta, Va, and Vd are stable. However, if the 
parameters change over long periods of time, 
the effect can be approximated as a series of 
stepwise changes and equation 8 can still be 
employed as a short cut to compute EHT. 
Equation 6 must then be used to compute Ke. 
     The temperature history T(ti) must be 
specified to perform this calculation. The 
technique reported in Rogers 2007a was based 
on a climate model which included three 
terms, a constant and two sine terms. The 
constant term was defined as Ta; the first sine 
term, with a period of 12 months, has an 
amplitude of Va/2; and the second sine term 
has a period of 24 hours, and an amplitude of 
Vd/2. In the real world, of course, the diurnal 
and annual variations are only approximately 
sinusoidal, but the model has been shown to 
yield accurate results (Rogers 2007c). The 
validation was performed by comparing the 
results of EHT computed using the simplified 
climate model with EHT computed from an 8-

year run of hourly temperature data from the 
Amargosa Desert Research Site near Beatty, 
NV. The two techniques yielded EHT results 
within <1.0ºC. 
     For this analysis, paleoclimatic change is 
treated as a low-frequency phenomenon 
affecting Ta. It is possible that high-frequency 
components were present as well, but they are 
assumed the same as present-day fluctuations. 
Thus, for the present case Ta is modeled as 
constant for 500 years, after which a shift up 
or down occurs. For each 500 year interval, 
denoted by i, a value of Ke(i) can be computed 
from equation 5. The interpretation of Ke(i) is 
that it represents the hydration rate which 
prevails during interval i. For hydration 
analysis, however, we are interested in the 
effective rate which has occurred since the 
item was created, which probably includes 
many 500 year intervals. This rate, Km(i), can 
be shown to be the weighted mean of all the 
coeval and subsequent Ke(i) values, or 
 
 Km(n) = [Ke(ti)ti]/(ti)   (9) 
 
where the sum is taken over all the intervals 
from1 to n. If the values of  ti are all equal 
(as they are in this case, at 500 years), 
equation 9 becomes 
 
 Km(n) = (1/n)Ke(ti).    (10) 
 
Effective hydration temperature is computed 
by rearranging equation 6, and substituting Km 
for Ke. 
 
Paleoclimate Temperature Profiles 
     Temperature histories are the critical inputs 
needed for calculation of EHT and of effective 
hydration rate. Numerical estimates of mean 
temperatures for the anathermal and 
altithermal were derived from those presented 
in West et al (2007:17, Fig. 2.2), amplified by 
those of Graumlich (1993) and Soon and 
Baliunas (2003) for the Medieval Climatic 
Anomaly and the Little Ice Age. West et al.  
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Figure 1. Paleotemperature profile, showing deviation of 
annual average temperature from current conditions. 
From West et al. 2007. 

 
 
 
 
 
 
 
 
 
 
 
 
(2007) show a fluctuation of annual average 
temperatures of the order of  1.5C; 
Graumlich (1993) and Soon and Baliunas 
(2003) also estimated a mean temperature 
change of the order of 1C to 2C. The data of 
Graumlich (1993) are based on tree rings in 
the Sierra Nevada, while the West et al. 
(2007) and Soon and Baliunas (2003) 
employed landscape-level multiproxy data. 
The profile of West et al. (2007) is shown in 
Figure 1, and was used in the model to 
characterize average annual temperature (Ta).  
     The climate model used for EHT 
computation also requires estimates of annual 
temperature variation (Va) and mean diurnal 
variation (Vd). Values of these parameters for 
present conditions can be computed from 
current weather records, which are based on a 
30 year history. An analysis of 30-year 
climate temperature histories for 21 
meteorological sites in the southwestern Great 
Basin and northern Mojave Desert 
demonstrated that the annual variation can be 
predicted from Ta by the equation 
 
 Va = 1.57 + 0.94Ta    (11) 
 
with an accuracy of  <0.27ºC, 1-sigma 
(Rogers 2007b). It was further shown that 
mean diurnal variation (Vd) can be assumed to 
be 15.4C with adequate accuracy (<1.67C, 
1-sigma) for desert environments, regardless 

of  altitude. For the paleotemperature model, 
Va was computed from equation 11 and Vd 
was set equal to 15.4ºC. 
     For numerical modeling purposes, 
variations in mean annual temperature were 
read from Figure 1 at 500-year intervals. The 
annual mean temperature for the present was 
assumed to be 16.0ºC, typical of the 
southwestern Great Basin and northern 
Mojave Desert. Annual and mean diurnal 
variations were computed as described above, 
and the resulting temperature parameter set is 
presented in Table 1, with the corresponding 
values of EHT for each 500-year interval 
computed from equations 8a and 8b. 
 
Table 1. Temperature Parameters 

Age, Kyrs Delta Ta Va Vd EHT 
0.0 0.0 16.6 15.4 19.29 
0.5 -0.5 16.1 15.4 18.71 
1.0 0.8 17.4 15.4 20.23 
1.5 0.8 17.4 15.4 20.23 
2.0 0.3 16.9 15.4 19.64 
2.5 -0.3 16.3 15.4 18.94 
3.0 -0.5 16.1 15.4 18.71 
3.5 -0.5 16.1 15.4 18.71 
4.0 0.0 16.6 15.4 19.29 
4.5 1.0 17.6 15.4 20.47 
5.0 1.3 17.8 15.4 20.82 
5.5 1.3 17.8 15.4 20.82 
6.0 1.2 17.7 15.4 20.70 
6.5 1.0 17.6 15.4 20.47 
7.0 0.5 17.1 15.4 19.88 
7.5 0.0 16.6 15.4 19.29 
8.0 -0.5 16.1 15.4 18.71 
8.5 -0.5 16.1 15.4 18.71 
9.0 0.0 16.6 15.4 19.29 
9.5 0.3 16.9 15.4 19.64 

10.0 -0.5 16.1 15.4 18.71 
10.5 -2.8 14.0 15.4 16.05 
11.0 -1.3 15.4 15.4 17.78 
11.5 -1.8 14.9 15.4 17.20 
12.0 -1.3 15.4 15.4 17.78 

 
Model Results 
     Model computations were implemented for 
equations 10 and 6 in Matlab 5.3, based on the 
input  data  of  Table  1.   The  EHT  values  in  
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Figure 2. Variation of hydration rate, relative to modern value. 

 
Table 1 were converted into Ke  for each 500-
year interval by equation 6. Equation 10 was 
then used to compute the Km by summing over 
all subsequent times, yielding the effective 
value of hydration rate for an artifact 
originating in that interval. An overall value of 
EHT corresponding to Km was then computed 
from equation 6. Finally, the value of Km was 
normalized by dividing it by the value at the 
present, resulting in Relative  Km, shown in 
Figure 2. Numerical data are presented in 
Table 2. 
      Figure 2 shows that temperature changes 
probably did affect the hydration rate of 
obsidian throughout the Holocene to a 
noticeable degree. The effect is especially 
significant for the Holocene Maximum around 
6,000 years ago, and more recently during the 
Medieval Climatic Anomaly (MCA) and the 
Little Ice Age (LIA). Use of the present-day 
hydration rate is not appropriate in these age 
ranges. For example, Coso obsidian has a 
hydration rate of about 23.5 μ2/1000 cal years 
based on current temperatures at INY-30. 
Figure 2 shows that, for a 6,500 year old 
artifact, the average hydration rate should be 
about 7% higher, or about 25.1 μ2/1000 cal 
years, and this value should be used in any 
calculation of age. 
     
 

Table 2 Variation of hydration parameters over time. 
Age, Kyrs RelKm EHT RCF 

0.0 1.000 19.29 1.0000 
0.5 0.934 18.71 1.0357 
1.0 1.025 19.50 0.9875 
1.5 1.055 19.75 0.9729 
2.0 1.052 19.73 0.9744 
2.5 1.033 19.57 0.9833 
3.0 1.017 19.44 0.9915 
3.5 1.005 19.34 0.9975 
4.0 1.004 19.33 0.9978 
4.5 1.020 19.46 0.9898 
5.0 1.038 19.61 0.9812 
5.5 1.052 19.73 0.9744 
6.0 1.062 19.81 0.9694 
6.5 1.069 19.86 0.9664 
7.0 1.069 19.86 0.9663 
7.5 1.064 19.83 0.9685 
8.0 1.056 19.76 0.9723 
8.5 1.049 19.70 0.9757 
9.0 1.046 19.68 0.9770 
9.5 1.046 19.68 0.9771 

10.0 1.040 19.63 0.9798 
10.5 1.023 19.49 0.9882 
11.0 1.015 19.42 0.9925 
11.5 1.005 19.33 0.9976 
12.0 0.998 19.27 1.0012 

 
     An alternative analytical approach used by 
some researchers is to make the correction to 
the rim readings rather than to the hydration 
rate. It is well known that if rims are measured 
for two artifacts from the same obsidian 
source but from different sites with differing 
EHT values, they must be adjusted for EHT to 
be directly comparable. The benefit of this 
approach is that the corrected rim values can 
then be compared with rim values from 
published data and from other sites. If the 
EHT is known for a reference site, rim 
thicknesses from sites with other EHT values 
can be corrected to the reference site 
conditions by multiplying them by a rim 
correction factor (RCF) of approximately 
 
 RCF = exp[-0.06(EHT – EHTz)], (12) 
 
where EHTz is effective hydration 
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temperature for the reference site (Rogers 
2007a). 
      This same procedure can be used to adjust 
the rim values to compensate for paleoclimatic 
change, with EHTz interpreted as the present 
EHT. The rim correction factors computed 
from this equation are presented in Table 2, 
and shown graphically in Figure 3. To use 
them, one multiplies the measured rim value 
by the RCF for that age, and then computes 
age using the present value of hydration rate, 
23.5 μ2/1000 cal years for Coso.  This has the 
effect of correcting all the rims from a given 
site to present temperature conditions. 
 

Figure 3. Variation of rim correction factor, relative to modern 
value. 

 
Discussion 
     This analysis shows that temperature shifts 
in the Holocene can, in fact, exert a 
measurable affect on obsidian hydration 
results, causing up to a 7% change in age 
estimates. Further, the results as presented in 
Figures 2 and 3 are independent of obsidian 
source or hydration rate. These conclusions 
are, of course, based on the assumed 
temperature variation models of Fig. 1 and 
Table 1, which generally conform to the 
Antevs sequence and the postulated 
temperature profile of West et al. (2007). 
     Applying the results above requires an 
iterative procedure, since the changes in 

hydration rate or RCF are expressed as a 
function of age, which is generally unknown. 
The suggested approach is to, first, compute 
the age using the present rate value. Second, 
use Figure 2 or Table 2 to determine the 
relative hydration rate for an artifact 
originating in that time interval. Finally, 
divide the age computed from the modern rate 
by the relative rate value. For example, for the 
case of the 6,500-year-old artifact, the rate 
constant is seen from Fig. 2 and Table 2 to be 
about a factor of 1.07 greater than at present. 
Thus, dividing the first estimate of age (6,500 
years) by the rate change (1.07) yields about 
6,075 years as the improved estimate of age. 
     The alternative method of correcting using 
rim correction factor is again to estimate the 
age using present rate and measured rim, then 
use Table 2 or Figure 3 to determine the rim 
correction factor (RCF) appropriate for the 
estimated age. One then multiplies the age 
estimate by the square of the RCF. For 
example, suppose an age of 6,500 years were 
computed from the rate equation; Table 2 
shows the RCF for this age to be about 
0.9664. The age estimate is then multiplied by 
the square of the RCF, which yields 7,000  
(0.9664 2) = 6,071 years. The difference in the 
two procedures is due to round-off errors and 
is not significant. 
     As a final point, radiocarbon years and 
calibrated years can be treated as equivalent 
for this altithermal correction, because the 
models for paleoclimatic temperature history, 
although reasonable, are essentially heuristic. 
They must, of course, be kept distinct in terms 
of the rate constant itself when computing age. 

 
Conclusions 
     The paleotemperature history model 
employed is relatively crude, but seems to 
account for the major variations. Further 
studies are needed to assess the effects of 
higher-frequency variations as better 
temperature data become available.  
     The computations presented here suggest 
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that the altithermal may, in fact, have exerted 
an observable influence on obsidian hydration 
rates, as have other temperature variations 
during the Holocene. Although the focus was 
on the altithermal, the data suggest the effects 
of the MCA and LIA may have been equally 
significant. For artifacts originating in these 
intervals, the age estimates based on current 
conditions could be incorrect by as much as 
±7% (too high for the altithermal and MCA, 
too low for the LIA).  
     Whichever computational procedure is 
used (relative hydration rate change or rim 
correction factor) essentially compensates for 
the changes in hydration rate caused by the 
warmer or colder periods. The iterative 
computational process described above will 
correct the age computation for the effects of 
these variations, at least within the limits of 
the diffusion-reaction model of hydration. 

      A final issue is the construction of 
hydration rates from obsidian-radiocarbon 
pairings. In principle, the construction of rates 
should take these Holocene temperature 
fluctuations into account. The method for 
doing so is beyond the scope of this paper, but 
merits further investigation. 
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BY-LAWS OF THE INTERNATIONAL ASSOCIATION FOR OBSIDIAN STUDIES 
 
ARTICLE 1 – NAME  
This organization shall be known as the International Association for Obsidian Studies 
(IAOS). 
 
ARTICLE 2 – PURPOSE 
1. The general objective of the IAOS shall be to provide a professional association for those 

involved in the study of the physical properties and processes that affect natural glasses, 
including geological formation, geographic distribution, chemical characterization, 
hydration, and the application of these studies to archaeological and geological problems, 
including dating. 

2. The specific and primary purposes of the IAOS are: 

a. To establish a forum from which current issues and advances in the study of natural 
glasses may be presented and discussed. 

b. To promote awareness and provide informational programs that will aid the 
archaeological and geological community in becoming more aware of problems 
and potentials of the application of techniques from the physical and natural 
sciences in archaeology and geology. 

c. To promote interdisciplinary research designs in archaeology. 

d. To encourage research and the preparation of papers and reports on the 
investigations of natural glasses and the application of the results of such studies 
to archaeological and geological problems. 

e. To endeavor to maintain high technical standards in related archaeological and 
geological studies. 

f. To assist new and existing laboratories to adopt or conform to acceptable and 
comparable standards for analysis and reporting. 

g. To establish a code of conduct directed towards these ends. 

h. To cooperate with archaeological, geological, and other natural and social scientific 
associations and societies. 

i. To advance relations with governmental agencies and the public in general; all 
without pecuniary profit to any directory, officer, or member. 
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ARTICLE 3 – POWERS  
1.  IAOS shall have the power to receive, administer, and disburse dues, assessments, and 

other grants to further its ends; to acquire, hold absolutely or in trust for the purposes of 
the IAOS; to publish newsletters, reports, bulletins, journals, and monographs; to affiliate 
with other organizations in the pursuit of common aims, and to appoint delegates or 
representatives to such organizations; to establish branches, sections, or divisions, on a 
regional or functional basis; and to engage in such other activities as are in keeping with 
the objectives of the association. 

 
2. No part of the net receipts of the IAOS shall insure to the benefit of or be distributable to 

its members, officers, committee members, or other private persons, except that the 
association shall be authorized and empowered to pay reasonable compensation for 
services rendered and to make payments and distributions in furtherance of the purposes 
of the IAOS as set forth in these By-laws. 

 
3. No substantial part of the activities of the IAOS shall be the carrying on of propaganda or 

otherwise attempting to influence legislation, and the IAOS shall not participate in, or 
intervene in (including the publishing or distribution of statements) any political 
campaign on behalf of the candidate for public office. 

 
ARTICLE 4 – MEMBERSHIP 
1.  Membership in the IAOS is open to any person in sympathy with the objectives of the 

IAOS, as set forth in Article 2, without regard to age, sex, race, religion, or nationality. 
 
2.  The IAOS may have several classes of membership as determined by a vote of the 

membership. Membership shall consist of Regular Members, Lifetime Members, and 
Student Members. Each member shall have one vote in the transaction of the business of 
the IAOS and shall be eligible for any elected or appointive office in the IAOS, subject 
only to restrictions defined elsewhere in these By-laws. 
 
a. Regular Members 
 1. Regular Members are those persons or organizations interested in obsidian 

studies or who perform obsidian studies. Regular members may, for instance, be 
archaeologists involved in applying or using obsidian data for archaeological 
interpretations. 

 
b. Lifetime Members 

1. Lifetime Members pay a one-time fee determined by the Executive Board and 
receive a membership that is active for the lifetime of the member or lifetime of 
the IAOS. 
 
2. Lifetime Members are a special category of Regular Members and maintain the 
same rights and privileges as Regular Members. 

 
c. Student Members 
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1. Student Members enjoy all privileges of Regular Members. Students will 
receive a year’s free membership if they submit either an obsidian-related article 
for publication in the Newsletter or an abstract of such article published 
elsewhere. Students are eligible for membership for a lower fee. 

 
3.  The Executive Board may, by a three-quarters vote, remove from the membership rolls 

any member whose acts are contrary to the ideals, objectives, and accepted standards of 
the IAOS as set forth in Article 2, and the code of conduct established by vote of the 
membership of the IAOS. The action of the Executive Board may be subject to an appeal 
to the IAOS membership at its Annual Meeting. 

 
4.  The Secretary-Treasurer shall be empowered to discontinue the membership of any 

person or organization for non-payment of dues for the annual membership. 
 
5.  No member shall be personally liable to any creditor of the IAOS for any indebtedness of 

liability, and any and all creditors shall look to the IAOS assets for payment. 
 
6. The use of IAOS membership contact information is only for purposes that accord with 

the general objectives described in these by-laws. Decisions regarding use of the 
membership contact information shall be made by the Executive Committee. Except for 
regular distribution of the newsletter by the Newsletter Editor, only the Secretary–
Treasurer or the President shall send emails using the IAOS email list.   

 
ARTICLE 5 – ORGANIZATION 
1. The Officers of the IAOS shall consist of a President, a Vice-President/President 

Elect/Past-President, a Secretary-Treasurer, the Newsletter Editor, and the Webmaster, 
representing no fewer than two institutions or laboratories. 

 
2. IAOS policies and directions shall be established by the Executive Board, the Advisory 

Board of Directors, and other IAOS members selected by the Executive Board. 
 
3. The President shall serve as the IAOS’s chief executive officer and its representative in 

official affairs and transactions. The President shall make certain that all resolutions of 
the Executive Board are implemented. 

 
4. The Vice-President shall be elected for one year, at the conclusion of which he/she shall 

succeed to the office of President to serve a two year term. He/she will then serve one 
year as Past President. 

 
5. The Secretary-Treasurer shall be elected for a two-year term, and may be renewed 

consecutively either by majority vote of the IAOS or by unanimous decision of the 
remainder of the Executive Board. 

 
6.  The Executive Board of the IAOS shall consist of the President, Vice President, 

Secretary-Treasurer, the Newsletter Editor of the IAOS. 
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7. No restriction is placed on officers seeking election to the same office in which he/she 
has previously served, nor a different office within the IAOS, provided that terms of the 
President office are not served consecutively. 

 
8. In the event of the absence, death, resignation, or incapacity of the President, the Vice 

President shall assume the duties of the President for the remainder of the President’s 
term.   

 
9. The offices of President, Vice President, and Secretary-Treasurer shall be elected by a 

majority vote of the IAOS members. 
 
ARTICLE 6 – DUTIES OF THE OFFICERS 
1. President 

a. The President shall serve as the IAOS’s chief executive officer and its 
representative in official affairs and transactions. The President shall make certain 
that all resolutions of the Executive Board are implemented. The President shall 
preside over all meetings of the IAOS. If the President cannot attend a meeting, 
the Vice President shall preside in his/her place. The President shall have the 
usual appointive power and shall exercise all the duties and responsibilities 
commonly associated with this office, except as provided by the By-laws. 

b. The President may appoint representatives of the IAOS to other societies, 
agencies, or councils or select such representatives from slates submitted by other 
societies and agencies. 

c. Acting in consultation with the Vice President, the President shall appoint all 
necessary committees and define their duties. 

d. Acting in consultation with the Vice President, the President shall appoint all 
necessary committees to represent the interests of the IAOS in that region. 

e. The President, Vice President, and Secretary-Treasurer shall sign all written 
contracts authorized by majority vote of the Executive Board or the IAOS 
members at an Annual Meeting, or by special mail or email ballot, except for 
basic contracts for printing, and other matters necessary to routine publication, as 
well as contracts for products or services to be provided at IAOS sponsored 
events. Such contracts may be signed by the President, Vice President or 
Secretary-Treasurer. 

f. The actions of the President in exercising the duties and responsibilities of the 
office shall be subject to review and approval of the Executive Board. 

 
2. Vice President 

a.  The Vice President shall consult with and assist, as appropriate, the President in 
completing his/her duties. 

b. The Vice President shall preside over all meetings at which the President in 
cannot attend and shall assume the President’s responsibilities for the duration of 
that meeting. 

c. The Vice President shall assume the title and duties of the President after serving 
his/her term as Vice President. 
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3. Secretary-Treasurer 
a. The Secretary-Treasurer, subject to the directives of the President in consultation 

with the Vice President, shall be responsible for maintaining contact with the 
President and Vice President, have charge of administrative matters under the 
direction of the President, be responsible for the administration of the finances of 
the IAOS subject to provisions in these By-laws. Duties of the Secretary-
Treasurer are to: 
 
1. Announce all meetings to the membership of the IAOS, either by mail, email, 
or through the IAOS Newsletter. 
 
2. Maintain and distribute minutes of all meetings to the Executive Board. 
 
3. Keep and update membership rolls of the IAOS on both electronic and written 
media, maintaining a minimum of two backup copies of electronic membership, 
By-laws, Working Policies, and other documents authorized or adopted by the 
IAOS 
 
4. Maintain records of all financial transactions in accordance with standard 
bookkeeping practices. 
 
5. Have custody of all money and securities for the IAOS. 
 
6. Assemble and mail or email articles, and announcements to the membership. 
 
7. Mail/email and receive applications for membership. 
 
8. Conduct elections as described in Article 9. 

 
b. The Secretary-Treasurer is directed to correspond with every IAOS members each 

year, encouraging them to renew their membership, informing them of any 
changes in annual dues, IAOS activities, and officers. This correspondence may 
be included in a bulletin or newsletter that discusses other IAOS matters. 

 
c. As soon as possible following the Annual Meeting, the Secretary-Treasurer will 

mail or email to all members of the Executive Board a copy of the current By-
laws, a copy of the minutes of the Executive Board and Annual Meeting, and a 
copy of membership materials and IAOS stationary. 

 
4.  Newsletter Editor 

a. The Newsletter Editor shall be responsible for the coordination, editing, and 
production of the IAOS Newsletter. 

 
b. The Newsletter Editor shall coordinate with the Secretary-Treasurer to update the 

annual membership list for distribution of the IAOS Newsletter. 
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5. Any duty or responsibility delegated to any officer or member may be temporarily re-
delegated by mutual consent of the President and Vice President, or re-delegated for the 
duration of the elected year by a majority vote of the membership, or a majority vote of 
the Executive Board. 

 
ARTICLE 7 – EXECUTIVE BOARD 
1. Subject to the general directives and limitations imposed by the membership at the 

Annual Meetings or by mail/email ballot, the Executive Board shall have authority to 
execute on behalf of the IAOS all powers and functions of the IAOS, as defined by these 
By-laws. 

 
2. The Executive Board may hold special meetings at the request of the President. 
 
3.  A Quorum of the Executive Board shall consist of the President, Vice President, and 

Secretary-Treasurer of the IAOS. 
 
4. Questions shall be decided by the Executive Board by a majority of the votes cast at any 

meeting and /or by mail or email ballot. In the case of a tie vote, the decision of the 
President shall be final. If a member of the Executive Board is unable to attend a meeting, 
the member may, by written authorization, appoint any active member of the IAOS to 
serve as proxy for that meeting. But no person by virtue of holding proxies shall have the 
right to cast more than one vote. 

 
5. The President may on his/her own initiative, or shall at the written request of any member 

of the Executive Board, ask the Board to vote on specific questions by mail/email ballot. 
Ballots shall be mailed/emailed by the Secretary-Treasurer who shall specify on the 
ballots the date on or before which they are to be placed in the mail or emailed to the 
Secretary-Treasurer. This date shall not be less than fifteen (15) days from the date they 
were placed in the mail or emailed nor more than thirty (30) days from the date they were 
placed in the mail or emailed by the Secretary-Treasurer. 

 
6. Reports of officers, representatives, delegates, committees, and agents shall be approved 

by the Executive Board. At the discretion of the Executive Board, these reports may be 
presented in full or in brief at the Annual Meeting. 

 
7. The Executive Board shall act upon the budget provided by the Secretary-Treasurer. A 

budget shall be submitted to the Executive Board at the Annual Meeting for approval. 
 
ARTICLE 8 – ADVISORY BOARD OF DIRECTORS 
1. An Advisory Board of Directors shall be nominated by the Executive Committee. This 

board will normally be composed of those senior researchers who have made important 
and life-long contributions to obsidian research. These Directors shall receive Lifetime 
Member status and shall be permanently installed unless declined by the individual.. 
These Directors may be called upon by the Executive Committee from time to time for 
advice on any topic relevant to the goals of the IAOS.  
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ARTICLE 9 – ELECTIONS 
1. Before December 1 of each year or January 1 for March-April election, the Secretary-

Treasurer shall submit an announcement of election of new officers in the IAOS 
Newsletter. This announcement shall solicit nominations and provide information 
regarding the election process. 

 
2. Officers are elected for terms running one or two years beginning at the time of the 

Annual Meeting until the following Annual Meeting. 
 
3. Any person receiving two or more nominations shall, upon acceptance of the nomination, 

be placed on the ballot. If no nominations are received by the Secretary-Treasurer, 
nominations will be solicited at the Annual Meeting. Each nomination at the Annual 
Meeting must be supported by a second. 

 
4. Each active member shall be entitled to vote for one candidate for each office. The 

election shall be conducted by mail or email prior to the Annual Meeting. 
 
5. Officers shall be elected by a simple majority vote of ballots received. 
 
6. The results of any elections shall be announced at the Annual Meeting. 
 
7.  Any officer or member of the Executive Board may be removed for cause or without 

cause at any Annual or Special Meeting of the IAOS by a two-thirds (2/3) vote of 
members in good standing present, provided that notice of such proposal shall have been 
stated in the announcement of the meeting. 

 
8. If an officer is unable to complete the term of office, the Executive Board, by Special 

Meeting, ballot, email, or telephone conference, may appoint a member to fill the 
unexpired term, so long as not inconsistent with other provisions of these By-laws. 

 
ARTICLE 10 – MEETINGS 
1. The IAOS shall hold Annual Meetings at times and places designated by the Executive 

Board, although the IAOS shall hold at least one annual meeting. The location and date 
for the meeting for the subsequent year will be determined at the Annual Meeting. 

 
2. In general, the location and time for the Annual Meeting will be determined by the 

geographic distribution of members, to ensure maximum participation and minimize 
inconvenience for the majority of Institutional members. When appropriate, Annual 
Meetings will be scheduled to coincide with other professional meetings (e.g., Society for 
American Archaeology Annual Meetings; International Symposium on Archaeometry) to 
provide an economy of travel and increase opportunities for participation. 

 
3. Due notice of the place and time of the ensuing Annual Meeting along with an optional 

agenda shall be published in the IAOS Newsletter and mailed to all active members no 
later than the announcement soliciting nominations for new officers. 
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4. The attending members of the Annual Meeting shall constitute a Quorum. 
 
5. The business of the IAOS shall be discussed at the Annual Meeting. The order of 

business at the Annual Meeting shall be as determined by the President. Papers and other 
matters of scientific interest, as well as symposia, may be presented at the Annual 
Meeting. 

 
6. Special Meetings of the IAOS shall be called by the President at any time the Executive 

Board or the general membership so directs by a majority vote. Special Meetings may be 
held in person, by email, on a telephone conference call, or Internet web meeting, or in 
another manner in which the meeting is easy and cost-effective form members to attend.  
Any matter of business may be decided at a Special meeting, provided notice of such 
business was specified in the call. Special Meetings may not be called with less than 
thirty (30) days notice to all members of the Executive Board.    

 
7. Special Meetings of the Executive Board mat be held at the call of the President, in 

consultation with the Vice President, or upon written or email request of at least three (3) 
members of the Executive Board. Special Meetings of the Executive Board may not be 
called less than fifteen (15) days notice to all members of the Board. 

 
8. All matters of the business of the IAOS may be decided by means of a referendum vote 

by mail or email ballot under conditions specified in these By-laws. 
 
9. The President may rule on questions of order and procedure coming before the meeting 

or submit such questions to the vote of the meeting. 
 
10. At its Annual Meeting, the following tasks should be accomplished: 

a. Any amendments to the By-laws must be proposed and voted upon, if at least 10 
members, including two officers are present. 

 
b. The IAOS budget needs to be reviewed and approved, as appropriate, by vote 

from the Executive Board and/or membership. 
 
c. Review and discuss, as appropriate, the goals and objectives of the IAOS, and 

activities toward achieving those goals. 
 
11. Coordination of the arrangements and program for the Annual Meeting is vested in a 

standing committee consisting of the President, Vice President, and Secretary-Treasurer 
of the IAOS. 

 
12. Official sponsorship of scientific symposia presented at another meeting (i.e. Society for 

American Archaeology) shall be given after consideration by the Executive Committee., 
The Executive Committee may seek a majority vote of the body. 

 
ARTICLE II – FINANCES 
1. The fiscal year of the IAOS shall run from January 1 to December 31. 
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2. A dues assessment, to be levied on an annual basis, shall be established by the Executive 

Board. 
 
3. The annual dues structure may vary, according to the type of membership (e.g. Student 

Member, Regular Member). 
 
4. Dues shall be payable on January 1 of each year. 
 
5. Failure to pay dues by 180 days after January 1 of the year in which they become due will 

result in automatic dismissal of a member. 
 
6. The funds of the IAOS shall be deposited in the name of the IAOS in such bank or trust 

company as the Secretary-Treasurer shall designate and shall be drawn out by checks, 
drafts, or other orders for the payment of money signed by the Secretary-Treasurer or by 
such person or persons as shall be designated by the Executive Board. Any expenses 
related to official IAOS business, such as routine expenses for IAOS Bulletin mailings, 
IAOS Annual Meeting or event support, over the amount of $250, or expenses of any 
amount that are outside of regular IAOS business, shall require prior approval from the 
IAOS Executive Board. 

 
7. All deeds, mortgages, releases, conveyances, contracts, or other instruments of the IAOS 

authorized by the Executive Board shall be executed on behalf of the Council by the 
officer or officers authorized by the Executive Board. Said officer or officers shall be 
authorized to accept gifts of money or kind on behalf of the IAOS and to deposit these 
with the funds of the IAOS or hold them in trust pending instructions by the Executive 
Board. 

 
8. The income from annual dues and from investments and other sources shall constitute the 

working fund of the IAOS, available for operating, publications, and other current 
expenses consistent with the purposes of the IAOS as the Executive Board may direct. 

 
9. No financial obligation in excess of the funds available in the treasury shall be assumed 

by the Executive Board or by any officer on behalf of the IAOS except when approved by 
a two-thirds vote of the members of the IAOS present at a regular Annual Meeting or at a 
Special Meeting, provided that for the purpose of this section, estimated receipts from 
annual dues and other accounts receivable for the current year may be considered 
available funds. 

 
ARTICLE 12 – DISPOSAL OF ASSETS 
1. Upon the dissolution of the IAOS, whether voluntary or involuntary, after paying all of 

the liabilities of the IAOS, the IAOS shall dispose of its assets exclusively for the 
scientific and educational purposes set forth in these By-laws by donating them to an 
institution or organization exempt from taxation under paragraph 503 c (3) of the Internal 
Revenue Code of 1954 (or the corresponding provision of such future Internal Revenue 
laws as may be in effect). 
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ARTICLE 13 – AMENDMENTS 
1. The By-laws may be amended by a two-thirds vote of the members present at a business 

meeting of the Annual Meeting or at a Special Meeting called in accordance with Article 
10, paragraph 3. The By-laws may also be amended by mail or email ballot provided that 
a proposed amendment is approved by two-thirds vote of the votes cast. 

 
2. Amendments may be proposed by the Executive Board or by any ten (10) members of the 

IAOS. The proposed amendments shall be mailed or emailed to the members of the IAOS 
by the Secretary at least thirty (30) days before an Annual Meeting or Special Meeting. In 
the case of a mail ballot upon an amendment, members shall address ballots to the 
Secretary and place them in the mail and postmarked not more than thirty (30) days from 
the date they were mailed out and postmarked by the Secretary. An amendment shall go 
into effect immediately upon approval unless otherwise specially provided. 

 
3. The provisions of these By-laws, as amended, shall be effective immediately upon their 

adoption and shall supersede and nullify all previous enactments in conflict with them. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or renew 
your current IAOS membership using PayPal. 
Please take advantage of this opportunity to 
continue your support of the IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the Bulletin are 
always welcome. We accept electronic media on CD 
in MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide (available at  
www.saa.org/publications/StyleGuide/styFrame.html) 
for formatting references and bibliographies.  
 
Submissions can also be emailed to the Bulletin at 
cdillian@princeton.edu Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so if 
you do not hear from us, please email again and 
inquire.  

 
Deadline for Issue #43 is May 1, 2010. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Princeton University 
Princeton Writing Program 
Whitman College 
South Baker Hall  
Princeton, NJ 08544 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@princeton.edu   
Please send updated address information to Colby 
Phillips at colbyp@u.washington.edu  
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu  
 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 

 



New Email for Bulletin Submissions 
 
Carolyn Dillian, IAOS Bulletin editor, has 
a new email address. Submissions of 
articles, news, and notes can be emailed as 
a Word file to cdillian@coastal.edu  

    IAOS     
 International Association for Obsidian Studies 

           Bulletin 
 
Number 43                                                                                                                 Summer 2010 
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Membership Application ……………………….. 42 
 

 
NEWS AND INFORMATION 

 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to cdillian@coastal.edu  
Thank you for your help and support! 

 
 

CALL FOR NOMINATIONS 
 

We will hold elections for Secretary-Treasurer at the 2011 IAOS Annual Meeting in Sacramento, 
CA. The IAOS Secretary-Treasurer is responsible for a number of activities related to the 
organization’s business operations, including maintaining the organization’s membership list and 
managing membership renewals and new memberships; coordinating the planning of the IAOS 
Annual Meeting including meeting logistics, agenda, and notification to members; managing the 
organization’s bank and PayPal accounts and disbursing funds for any IAOS expenditures; and 
facilitating general communication with all IAOS members. The Secretary-Treasurer is elected to 
a two-year term and can be re-elected to serve multiple successive terms. If you are interested in 
running for the IAOS Secretary-Treasurer position, or would like to nominate someone, please 
contact IAOS President Tristan Carter at stringy@univmail.cis.mcmaster.ca  

International Association for Obsidian Studies 
 
President Tristan Carter 
Past-President Anastasia Steffen 
Secretary-Treasurer Colby Phillips 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://www.peak.org/obsidian 
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NOTES FROM THE PRESIDENT 
 

     Summer greetings to everyone and thanks once 
again to everyone for entrusting me with your 
presidentship. Thanks also to outgoing president 
Ana Steffen for all her hard work and stable 
stewardship over the past two years and for 
helping me to pick up the reins at the SAA’s this 
April. Gratitude is also due to our outgoing 
Secretary/Treasurer Colby Phillips who has done a 
stellar job with the Association’s finances since 
2006, not least establishing our on-line PayPal 
membership system. The St. Louis meetings saw 
yet another gathering of the clans, with a number 
of IAOS members using their work to engage in a 
variety of debates, not least one of this year’s hot 
topics, the role of archaeometry in North 
American anthropology, following Killick and 
Goldberg’s Quiet crisis in American Archaeology 
paper in the Jan. 2009 edition of the SAA Bulletin.  
     Also, congratulations are due to two of our 
newest members, Kyle Freund of the University of 
South Florida (now McMaster) and Chris M. 
Oswald of the University of Missouri (and 
member of MURR’s archaeometry lab), both of 
whom were awarded Student Prizes of 2 year 
memberships on the basis of their high quality 
poster presentations at the SAA’s. The posters are 
included on the next two pages (click to expand 
detail). 
     One of the major points of discussion in our 
committee meeting this year was increasing 
membership, not only in North America (where 
the bulk of our members are based), but also 
worldwide. To this end we shall be gathering our 
resources in an IAOS sponsored panel at the 
Sacramento meetings (March 30th-April 3rd, 2011), 
where we aim to present to a general SAA 
audience a state-of-play review of our 
methodological capabilities (characterization and 
dating), together with a series of global case 
studies that showcase how our work is 
contributing to some of the major debates in 
anthropological archaeology. Studies on obsidian 
from Anatolia, the Andes, California, the Pacific, 
the Rift Valley and the Southwest, will variously 
be employed to engage with such issues as: early 
hominin cognition, Neolithisation, material culture 
and identity, trade and power, plus communities of 
practice. It should be a great panel; we will make 
sure you all know the date, time and venue when 

organized and thereafter encourage you to spread 
the word! Nothing certain yet, but we are also 
exploring the possibility of a half-day trip to a 
northern Californian source and winery, a great 
way for the membership to interact in the field and 
hopefully meet some local experts and enjoy some 
local viticulture (categorically post-obsidian, says 
he with a nod to the health and safety executive...). 
As a means of further expanding our engagement 
with non-US based scholars, we would ultimately 
aim to sponsor a similar panel at a forthcoming 
annual meeting of the European Association of 
Archaeologists. 
     Aside from the IAOS annual meeting at the 
SAA’s, a number of us also had the opportunity to 
reconvene at the May 2010 bi-annual symposium 
of the International Society of Archaeometry, a 
hugely successful conference hosted by our own 
Prof. Rob Tykot. The IAOS was a proud co-
sponsor of this event, an investment that also of 
course helped to raise our profile, leading to a 
number of new members joining, including 
scholars from Armenia, Austria and Poland. Here 
too obsidian studies played a major role, with oral 
presentations and posters documenting new geo-
prospection projects and characterization studies 
from Armenia, Mexico, Peru, Sardinia, Turkey 
and the US. 
     I shall leave you here and wish you all well for 
your summer fieldwork and continuing good 
health and productivity. In a few days time I shall 
be making my annual pilgrimage to Çatalhöyük, 
where I shall be training two undergraduates in our 
lithic analysis system and involving them in our 
visual characterization project. After that, three 
weeks of visiting the major sources of Eastern and 
Central Anatolia, followed by those of the Aegean, 
collecting geological samples for my new 
McMaster Archaeological XRF Lab [MAX Lab] 
that should be operational for characterization 
studies this fall; but more on that next issue... 

 
All the very best 

 
Tristan Carter  
stringy@mcmaster.ca 
President IAOS 
Assistant Professor, Dept. Anthropology, 
McMaster University / Director MAX Lab 
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OBITUARY: ROGER CURTIS GREEN, IAOS Board of Advisors 
(March 15, 1932 - October 4, 2009) 

For additional tributes, please see: http://www.nzarchaeology.org/Roger.html 
 

The following obituary was written for the University of Auckland News website by Peter 
Sheppard, Associate Professor in Archaeology who came to New Zealand as a Post-doctoral 
Scholar to work with Roger on aspects of the archaeology of the Solomon Islands. 
 
     In 1958 archaeologist Roger Green came to the 
University of Auckland as a Fullbright scholar to 
spend 9 months in New Zealand preparing for 
fieldwork in French Polynesia. Although Roger’s 
early interest was the archaeology of the southwest 
USA, his exposure at Harvard to the Pacific 
anthropologist Douglas Oliver turned his interest 
to the Pacific. This shift in interest resulted in a 
career which spanned 50 years and field research 
which covered Oceania.  
     In 1961 Roger joined the Department of 
Anthropology at Auckland as the only 
archaeologist, replacing Professor Jack Golson, 
who had moved to ANU. Between 1961 and 1967 
Roger conducted significant research in New 
Zealand, ultimately writing the important 
theoretical piece A Review of the Prehistoric 
Sequence in the Auckland Province, which was 
presented as his Harvard PhD. In keeping with his 
life-long pattern, however, his New Zealand 
research was complemented by large seminal 
research projects in the tropical Pacific (Moorea 
1961-62; Western Samoa 1963-1967).  
     These projects were funded by the NSF through 
the Bishop Museum in Hawaii and in 1967 Roger 
left Auckland to take up a position at the Bishop. 
During this period (1967 to early 1970) Roger 
conducted important work on a series of Hawaiian 
valley systems, where he initiated research into 
agricultural field systems in collaboration with the 
New Zealand born ethnobotanist Douglas Yen.  
      Roger returned to Auckland in 1970 as the first 
James Cook Fellow, taking up a three year 
position at the Auckland Museum. From the 
Museum he initiated, with Douglas Yen, the 
Southeast Solomons Culture History Project 
(1970-72, 1976). This was the first large-scale, 
multi-disciplinary, multi-phase archaeological 
research project in the Pacific and the breadth of 
collaboration amongst archaeologists, social 

anthropologists, linguists, geologists, palynologists 
and other archaeological scientists reflected 
Roger’s enduring interest in what he termed 
'holistic archaeology or anthropological history'.  
     During this project sites bearing Lapita pottery 
were found in the Reef/Santa Cruz Islands which 
lie 400km beyond the Main Solomons across what 
Roger came to call the Near/Remote Oceania 
boundary. This boundary marked the limits of 
human settlement until people bearing Lapita 
culture and speaking Austronesian languages 
moved out into the Pacific some 3,200 years ago. 
Although Lapita sites had been found prior to 
Roger’s work, his were the first systematic 
excavations providing detailed information on the 
Lapita culture and as such they have served as 
archetypes for subsequent work and debate. 
Throughout the rest of his career questions of 
Lapita settlement and Polynesian origins were at 
the core of Roger’s work and he continued to 
publish on his Southeast Solomons research up 
until his death. 
     In 1973 Roger was appointed to a personal 
Chair at Auckland which he held until his 
retirement in 1992, after which he was Emeritus 
until his death. Retirement for Roger simply meant 
more opportunity for publishing and his output has 
been prodigious. In 1995 at the time of the 
publication of the festschrift, Oceanic Culture 
History: Essays in Honour of Roger Green, a 
bibliography of 259 publications was compiled. 
Since 1995 publication has been steady with two 
new papers in the week prior to his death and more 
in train. Perhaps one of Roger’s proudest 
achievements in later years was his co-authoring 
with Professor Patrick Kirch (University of 
California, Berkeley) in 2001 of Hawaiki, 
Ancestral Polynesia: An Essay in Historical 
Anthropology, which allowed him to combine his 
expertise in Pacific archaeology and  linguistics 
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and provide a theoretical and methodological basis 
for a holistic historical anthropology. 
     Roger Green has been a foundation scholar in 
the archaeology of the Pacific and his contribution 
is marked by his publication record but also by his 
hundreds of colleagues and students who have 
gone on to define the field. His contributions were 
recognized by memberships in the National 
Academy of Science (USA) and the Royal Society 
of New Zealand. In 2003 he was awarded the 
Marsden Medal by the New Zealand Association 
of Scientists for his work in Pacific archaeology 
and cultural history and in 2007 he was made an 

Officer of the New Zealand Order of Merit 
(ONZM) for 'services to New Zealand history'. 
Roger has been the father and grandfather of 
archaeology and anthropology at the University of 
Auckland, his academic family will miss him. Kua 
hinga te kauri o te wao nui a Tāne 
 
Roger Curtis Green 1932–2009 BA BSc (New 
Mexico) PhD (Harvard) ONZM FRSNZ Member 
NatAcadSci (USA), Hon Fellow Society of 
Antiquaries of London Emeritus Professor of 
Prehistory at the University of Auckland 
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THE OBSIDIAN HYDRATION COOK BOOK: 
AID FOR THE MATHEMATICALLY DISINCLINED 

 
Alexander K. Rogers, MA, MS 

Archaeology Curator and Staff Archaeologist 
Maturango Museum 

 
Abstract 

 
This paper describes a simple procedure for obsidian hydration dating. It is based on the specific 
case of Coso obsidian from sites with a desert temperature regime, but can be extended to other 
areas and to obsidian from other sources by modifying the temperature model and using the 
appropriate hydration rate parameters. The process corrects hydration rim values for effective 
hydration temperature (EHT) and computes age estimates, using a rate equation based on 
radiocarbon-obsidian pairings for Coso obsidian. A correction for paleoclimatic change is 
included. The analysis can be performed by Excel spread sheet or scientific calculator; for larger 
jobs, program listings in MatLab are provided to expedite the process. References are cited 
which show how to compute hydration rate and site temperature parameters, in the event that the 
user needs to analyze other obsidians and other temperature regimes. 
 
Introduction 
     This paper describes a protocol for obsidian 
hydration dating, using a hydration rate 
characteristic of Coso and temperatures typical of 
the northern Mojave Desert and southwestern 
Great Basin. The analysis corrects rim values for 
effective hydration temperature (EHT) and 
computes age estimates. A correction for 

paleoclimatic change is described which may be 
implemented if desired.  
     It is assumed that the reader is familiar with the 
techniques of optical measurement of hydration, and 
the analysis below starts with obsidian hydration 
rims from a known obsidian source (Coso). The 
analysis procedure is described first, for those 
impatient to start, and is followed by a discussion of 
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the theory. The references cited are not exhaustive, 
but will provide useful background for those 
interested. 
 
Analysis Procedure 
     The recommended procedure for chronometric 
analysis is to proceed by the following steps. All 
temperatures are in C; further, rcybp means 
“radiocarbon years before 1950” and cyb2k means 
“calibrated years before 2000”. An Excel 
spreadsheet is a convenient way to implement the 
process. 
 
1. Using the altitude of the site, compute Ta, Va, 
and Vd from the equations 
 
Ta = 22.25 – 1.8h, 
 
Va0 = 1.65 + 0.94Ta, 
 
Vd0 = 15.8 
 
If any specimen is from a rock shelter or cave, 
multiply Va by 75% and use Vd = 5C. 
 
2. Make sure all the specimens are Coso obsidian. 
 
3. Using the temperature parameters from step 1 
and the burial depth z in meters, compute the EHT 
for each specimen: 
 
Va = Va0exp(-0.44z)       
 
Vd = Vd0exp(-8.5z) 
 
Y = Va

2  + Vd
2 

 
EHT = Ta(1-Y3.810-5)+.0096Y 0.95 
 
Note that the last term in the EHT equation 
involves raising Y to the 0.95 power. This is easily 
performed in MS Excel by entering [Y]^.95, 
where [Y] is the cell reference to the cell 
containing the Y variable. 

4. Compute the EHT-corrected rim thickness for 
each specimen, using a value of EHTr = 20.4C. 
 
RCF = exp[-0.06(EHT-EHTr)] 
 
rc = RCF  r 
 
5. Group the EHT-corrected rim data as may be 
appropriate archaeologically; exclude outliers by 
Chauvenet’s theorem (Taylor 1982). 
 
6. Compute ages based on current conditions (k is 
hydration coefficient): 
 
t = k  r2  
 
k = 38.87 rcybp/2       
 
k =  43.72 cyb2k/2 
 
As an example, consider the case of a Coso obsidian 
specimen with a 5.0 rim, retrieved from a surface 
site at an altitude of 2,440 ft amsl in the northern 
Mojave Desert. Substituting h = 2.44 in step 1 above 
gives Ta = 17.86C, Va = 18.44C, and Vd = 
15.80C. Entering these into step 3, with a burial 
depth z = 0, gives an EHT of 21.57C.  With an 
EHTr of 20.4C, step 4 gives an RCF of 0.9321, so 
the corrected rim value is 0.9321×5μ = 4.66. 
Finally, using this rim value in step 6 gives ages of 
844 rcybp or 950 cyb2k. 
 
7. Consult Figure 1 below to decide whether to make 
a correction for paleotemperature changes. The 
figure shows the change in hydration coefficient k 
due to paleotemperature change as a function of 
artifact age. 
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The effect of paleotemperature change is 
especially significant during certain periods: 
Holocene Maximum around 6,000 years ago, 
Medieval Climatic Anomaly and Little Ice Age. 
Use of the present-day hydration rate is not 
appropriate in these age ranges, whereas for ages 
about 4,000 years ago the effect is negligible. To 
apply the correction, compute the age as in step 6. 
In Fig 1, read off the change in k for that age; 
multiply k from step 6 by the change, and 
recompute age. For example, suppose the EHT 
corrected rim reading is 15μ, which gives an age 
of 8746 rcybp. The change in k from Fig 1 is about 
0.95. Multiply k by this value to give 38.87 × 0.95 
= 36.93. Now recompute the age as 36.93 × 152 = 
8309 rcybp. 
 
8. Once you have the ages, compute the accuracy 
of the age estimates. First compute the sample 
standard deviation for each estimate as 
 
 tr = 2t(r/r)  
 
where t is the age estimate, r is the mean EHT-
corrected rim value, and r is the standard 
deviation of the rim values for that estimate. Next 
compute 
 
 tFlow = CVFlow  t  
 
where CVFlow is the coefficient of variation of the 
hydration rate for the particular obsidian flow of 
interest and t is the age estimate. The values of 
CVFlow for Coso are in Table 1. 

 
Table 1. Values of CVFlow for Coso Obsidian Sources 
 

Flow Source CVFlow 
Sugarloaf 
Mountain 

0.07 

West 
Sugarloaf 

0.20 

West Cactus 
Peak 

0.25 

Joshua Ridge 0.20 
 
If the source is not specified, use CVFlow = 0.21 for 
the Coso Volcanic Field. 
     Finally, compute the point accuracy of the age 
estimate by 
 
 a =  t/N       
   
where t is either tr or tFlow , whichever is greater. 
This is the best estimate of accuracy. 
 
9. Finally, the span of time represented by the rim 
data is either tr or tFlow , whichever is greater. 
 
You are now ready to do archaeological assessments 
based on the obsidian data. 
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Figure 1. Hydration coefficient relative to present conditions. 
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Theory 
1. Obsidian Hydration 
     Hydration of obsidian is known as a diffusion-
reaction process (Doremus 2002). The basis of 
chronometric analysis using obsidian hydration is 
the equation 
 
 t = k r2       (1) 
 
where t is age in calendar years, r is rim thickness 
in microns, and k is a constant, the hydration 
coefficient. Here k is the reciprocal of the 
hydration rate. Although other equations have 
been proposed (e.g. Basgall 1991; Pearson 1994), 
equation 1 is the only form with both theoretical 
(Ebert et al. 1991; Doremus 2002) and laboratory 
(Doremus 1994; Stevenson et al. 1998, 2000) 
support.  
     The age parameter in equation 1 is in calibrated 
years before the hydration measurement was 
made; for analysis purposes this can be taken as 
the year 2000, so the measurement is in calibrated 
years before 2000, or cyb2k. When obsidian data 
are expressed in radiocarbon years before the 
present (rcybp, by convention referenced to 1950), 
the quadratic form is still the best fit, giving the 
smallest overall error in age estimation, but with a 
different rate constant.  
     The hydration coefficients for Coso obsidian 
used herein are 
 
 k = 38.87 rcybp/2     (2a) 
 
 k =  43.72 cyb2k/2    (2b) 
 
for rim values  
 

0 < r < 12 
 

(Rogers 2009).  
     The hydration coefficient is affected by five 
parameters: ground-water chemistry (Morgenstein 
et al. 1999); obsidian anhydrous chemistry 
(Friedman et al. 1966); obsidian intrinsic water 
content (Zhang and Behrens 2000); humidity 
(Mazer et al. 1991); and temperature (Rogers 
2007a). Ground-water chemistry is only a problem 
in cases where potassium content is very high, as 
in some desert playas; otherwise it can be ignored. 
Obsidian anhydrous chemistry is controlled by 
sourcing the obsidian. Intrinsic water 

concentration can vary within an obsidian source 
(Stevenson et al. 1993), and can affect hydration rate 
significantly (Zhang and Behrens 2000); there are no 
archaeologically appropriate techniques for 
measuring intrinsic water at present, so its effects 
must be controlled statistically, by sample size. 
Humidity is a small effect which can generally be 
ignored. 
     Temperature is the major effect which needs to 
be controlled in performing an obsidian analysis. 
Archaeological temperatures vary both annually and 
diurnally, and the hydration rate is a strong function 
of temperature. The key concept is “effective 
hydration temperature” (EHT), which is defined as a 
constant temperature which yields the same 
hydration results as the actual time-varying 
temperature over the same period of time.  Due to 
the mathematical form of the dependence of 
hydration rate on temperature, EHT is always higher 
than the mean temperature. The mathematical 
derivation is given in Rogers 2007a. 
     The equation for EHT, which specifically 
accounts for average annual temperature, mean 
annual temperature variation, mean diurnal 
temperature variation, and burial depth, is 

 
EHT = Ta(1-Y3.810-5)+.0096Y 0.95 (3) 

 
where Ta is annual average temperature, and the 
variation factor Y for surface artifacts is defined by 
 

Y = Va
2  + Vd

2 ,     (4a) 
 

in which Va is annual temperature variation (July 
mean minus January mean) and Vd is mean diurnal 
temperature variation. All temperatures are in 
degrees C.  
     For buried artifacts, Va and Vd represent the 
temperature variations at the artifact burial depth, 
which are related to surface conditions by  
 
 Va = Va0exp(-0.44z)    (4b) 
 
and 
 
 Vd = Vd0exp(-8.5z)     (4c) 
 
where Va0 and Vd0 represent nominal surface 
conditions and z is burial depth in meters (Carslaw 
and Jaeger 1959:81). Depth correction for EHT is 
desirable, even in the presence of site turbation, 
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because the depth correction, on the average, gives 
a better age estimate. 
     Once EHT has been computed, the measured 
rim thickness is multiplied by a rim correction 
factor (RCF) to adjust the rims to be comparable 
to conditions at a reference site: 
 
 RCF = exp[-0.06(EHT-EHTr)]  (5) 
 
where EHTr is effective hydration temperature at 
the reference site. The EHT-corrected rim value rc 
is then 
 
 rc = RCF  r      (6) 
  
     The value of EHTr for Coso obsidian is 
conventionally taken to be that of Lubkin Creek, 
or CA-INY-30, which is 20.4ºC by this technique. 
Since most Coso work uses CA-INY-30 as a 
reference, correcting the rim to these conditions 
allows direct comparison of EHT-corrected rim 
data with other published data.  
     Temperatures have varied slightly over 
archaeological time scales, which can introduce a 
small error (<7%) into age estimates made based 
on current conditions. A technique to correct for 
this has been described (Rogers 2010), but is 
generally needed only in Paleoindian studies. A 
procedure for implementing this calculation is 
given in Rogers 2010. 

 
2. Temperature Estimation 
     Most archaeological sites are not collocated 
with meteorological stations but temperature 
parameters for them can be estimated by regional 
temperature scaling (Rogers 2008a). It is 
important to use long-term data in these 
computations, and 30 years is the standard for 
determining climatological norms (Cole 1970). 
Such data can be down-loaded from the web site 
of the Western Regional Climate Center. The 
scaling principle is that desert temperature 
parameters are a strong function of altitude above 
mean sea level, and the best estimates of 
temperature are determined by scaling from 30-
year data from large a number of meteorological 
stations. 
     With this technique, in the northern Mojave 
Desert, annual average temperature can be 
predicted by the equation 
 
 Ta = 22.25 – 1.8h, 0.94  h  11.8,  (7) 

where h is altitude in thousands of feet. The 
accuracy of this model is 0.98ºC, 1-sigma.  
     The annual temperature variation can be 
predicted by 
 
 Va = 1.65 + 0.94Ta,     (8) 
 
with Ta defined as above. The accuracy of the 
prediction is 0.27ºC, 1-sigma.  
     The best fit between Vd and altitude is relatively 
poor, and, in the absence of other data about a site, 
the optimal estimate is  
 

Vd = 15.8ºC      (9) 
 

for locations in the western Great Basin and deserts, 
irrespective of altitude. The accuracy of this estimate 
is 1.67ºC, 1-sigma. 
     These equations are for air temperatures. 
Obsidian on the surface is exposed to surface 
temperatures, which can be significantly higher than 
air temperatures in areas devoid of vegetation 
(Johnson et al. 2002; Rogers 2008b). However, a 
detailed analysis based on data from Rose Spring 
(CA-INY-372) has been shown that meteorological 
air temperature gives a good estimate of surface 
ground temperature in situations in which even 
intermittent shade is present (Rogers 2008c). 
 
3. Paleotemperature Effects 

     
     Since climate has not been stable over periods of 
archaeological interest, the effects of resulting 
temperature changes must be included in some 
cases. Figure 2 shows a reconstruction of the 
variation of regional-scale mean temperature since 

Figure 2. Changes in regional-scale mean 
temperatures since the late Pleistocene, based on 
multi-proxy data (West et al. 2007:17, Fig. 2.2) 
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the late Pleistocene, based on multi-proxy data 
(West et al. 2007).  
     Computation of the effective hydration 
coefficient for ancient artifacts, including the 
temperature variations in Figure 2, results in the 
relative hydration coefficient curve of Figure 1. 
     Figure 1 shows that temperature changes 
probably did affect the hydration rate of obsidian 
throughout the Holocene to a noticeable degree. 
The effect is especially significant for the 
Holocene Maximum around 6,000 years ago, and 
more recently during the Medieval Climatic 
Anomaly and the Little Ice Age. Use of the 
present-day hydration rate is not appropriate in 
these age ranges. 

 
4. Accuracy and Resolution 
     Age is computed from equation 1, after 
appropriate temperature corrections. However, 
in actuality experimental errors occur in both r 
and k. Errors occur in r because of material 
inhomogeneities and due to the finite accuracy 
of laboratory procedures. Errors arise in k due 
primarily to unpredictable variations in water 
content in the obsidian (Ambrose and 
Stevenson 2004; Rogers 2008d; Stevenson et 
al. 1993, 2000; Zhang et al. 1991; Zhang and 
Behrens 2000). Since these effects are 
independent, but cannot be easily separated in 
practice, it is useful to examine two limiting 
cases. 
     The simplest case is to assume that the 
hydration coefficient k is known and error-free, 
and all errors are in the measurement of the rim r. 
For this case it can be shown that the standard 
deviation in the age estimates due to the standard 
deviation of errors in r (r) is 
 
 tr = 2t(r/r)     (10) 
 
This is the familiar sample standard deviation. 
 
     For the second case we assume that all error is 
arising from uncorrected variations in k, which is a 
function of the individual obsidian flow and has 
been published for Coso (Stevenson et al. 1993; 
Rogers 2008d). The standard deviation in age due 
to such flow-related uncertainties is 
 
 tFlow = CVFlow  t     (12) 

 
where CVFlow  is the measured uncertainty in 
hydration rate specific to the flow. Values of CVFlow 
were presented in Table 1; for the Coso volcanic 
field as a whole, CVFlow = 0.21 (Rogers 2008d). 
     Finally, the point accuracy a is given by 
 
 a =  t/N      (13) 
 
where t is either tr or tFlow , whichever is greater. 
 
Extension of the Method 
     To apply this method to other obsidian sources, 
an appropriate hydration coefficient is needed, for 
known EHT conditions. Obsidian-radiocarbon 
association is the best method of developing a 
hydration coefficient; an example of the process can 
be found in Rogers 2009. Extension to other 
geographic areas requires a temperature analysis as 
in Rogers 2008a. The analysis method is the same 
with these numerical modifications.  
 
Implementation of the Process 
     The analysis procedure described above can be 
carried out with a scientific calculator or an Excel 
spread sheet. Making the correction for 
paleotemperature changes requires an iterative 
process, as described above. 
     For analysis requiring large numbers of 
computations, however, even the spread sheet 
becomes cumbersome. For such cases it is 
convenient to use a computer program to perform 
the repetitive calculations. Two such programs have 
been developed, written in MatLab. Program 
OHAStandard is a demand-response program, 
suitable for individual data points. Program 
OHAMatrix is designed for large data sets; it reads 
input from an Excel-generated comma-separated 
variable (.csv) input file, and outputs to a similar 
file. In either case the paleoclimatic correction is 
made by an iterative fit to the Holocene curve of Fig. 
2. Point accuracy and sample standard deviations are 
computed, and a warning is provided if the 
calculation is outside the valid range of the 
equations. These programs may be obtained by 
contacting the author at matmus1@maturango.org 
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Abstract 
 

In this paper 212 obsidian tools from archaeological sites in northwestern Iran, including the 
Tabriz: Khodafarin cemeteries, Ardebil: Ghosha Tepe-Shahryi, and Urmia:Dem-i-suliman were 
analyzed by X-ray Fluorescence Analysis and Neutron Activation Analysis. The aim of the 
analysis was to determine the provenance of these samples. These sites were chosen for study 
because of the abundance of obsidian samples on archaeological sites in northwest Iran and their 
proximity to obsidian sources in Armenia, Azerbaijan, and Turkey. A comparison of the results 
shows that obsidian trade and exchange between the archaeological sites and sources was quite 
extensive. 
 
Key words: 
Obsidian, northwest Iran,  provenance, XRF, NAA 
 
 
Introduction 
     Obsidian, with a composition similar to 
rhyolite, is formed when highly viscous molten 
lava cools rapidly such that the process of 
crystallization is precluded. The chemical 
composition of obsidian at any particular source or 
flows is, with few exceptions, homogeneous.  
Different sources or flows are also 
compositionally different from one another 
(Glascock et al. 1998). 
     Research on the obsidian provenance which  
started almost five decades ago has employed a 
number of chemical methods of analysis:, 
including:  (1) PIXE to study obsidian from New 
Zealand (Duerden et al. 1984); (2) XRF to 
characterize obsidian from northern California 
(Hughes 1982); and (3) NAA to analyze  obsidian 
from the highlands of Guatemala (Asaro et 
al.1978). 
     Renfrew and colleagues, in the mid-1960s, 
were the first to demonstrate that the chemical  

 
compositions of obsidian artifacts could be used 
to reconstruct obsidian exchange networks 
involving the Anatolian sources. 
     In 2009, 212 obsidian samples were analyzed 
by X-ray fluorescence (XRF) and neutron 
activation analysis (NAA) at the Archaeometry 
Lab at MURR. The artifacts came from 
archaeological sites in northwestern Iran, 
including Tabriz: Khodafarin cemeteries, 
Ardebil: Ghosha Tepe-Shahryi, and Urmia: 
Dem-i-suliman. The objective of the analysis 
was to determine the compositions of the 
obsidian artifacts.  By comparing the artifact 
compositional data to compositional data for 
obsidian sources, it will be possible to study 
prehistoric trade and exchange of obsidian.  The 
sources most likely to be responsible for 
obsidian artifacts found in northwestern Iran are 
located in Armenia, Azerbaijan, Turkey, and 
Iran. 
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Fig. 1.  Map showing locations of obsidian sources from Near East characterized by the Archaeometry Lab at 
MURR.  Source names are as follows: (1) Nemrut; (2) Suphan; (3) Meydan; (4) Sarikamis; (5) Chikiani; (6) 
Ashotsk; (7) Pokr Arteni; (8) Metz Arteni; (9) Damlik-Hankavan; (10) Tsaghkunyats; (11) Kamakar ; (12) Gutansar; 
(13) Hatis ; (14) Geghasar; (15) Spitaksar; (16) Vardenis; (17) Choraphor; (18) Satanakar; (19) Sevkar; (20) Bazenk; 
and (21) Kelbadzhar. 
 
Archaeological Sites of Tabriz, Ardebil, and 
Urmia 
     The Khodafarin cemeteries are located near 
Tabriz in the East Azerbaijan province of Iran in 
Kaleybar township, including Larijan cemetery is 
located in 9 km Khomarlu city with 39° 9' 39" 
longitude and 47° 0' 12" latitude (296 m above sea 
level) and Toali cemetery is located in 25 km 
northwest Khomarlu city with 39° 5' 40" longitude 
and 46° 49' 5" latitude (330 m above sea level). 
These cemeteries are located inside Khodafarin 
and GizGalasi Dams. 
     Abbreviation codes for these cemeteries are 
shown in tables including: (1) KH for Khodafarin 
dam; (2) C for cemetery; (3) LA or TA for Larijan 
or Toali cemeteries; and (4) K is the cemetery 

number. For example: KH.C.LA.K4 (Hejabari 
Noubari, 2007). 
     The dimensions of these cemeteries are 
different because people with different social 
positions were treated differently.  Objects that 
were found in the cemeteries included grey 
wares, stones, and bronze objects. The 
cemeteries were used continuously from the late 
Bronze to Iron I Age. 
     Ghosha Tepe is located in Ardebil province a 
distance of 31 km from Meshginshahr in 
northwest Iran. The Shahryi site is approximate 
1.5km from Pierazemeyan village with 
coordinates of 47° 55' 07" longitude and 38° 33' 
53" latitude (1057 m above sea level). The 
Ghosha tepe site covers an area roughly 80 
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meters x 114 meters with mounds up to 5 meters 
tall. This tepe is related to Chalcolithic period. In 
this tepe 220 pottery sherds (plain and painted) 
and 1089 stone artifacts were found. 
     The Khodafarin cemeteries (Hejabari Noubari, 
2007) and Ghosha tepe sites were excavated 
(Hejabari Noubari, 2004) by Alireza Hejabari 
Noubari of Tarbiat Modares University in Tehran, 
Iran. 
     Dem-e-suliman tepe is located about 35 km 
west of Urmia city next to Moana village. This 
tepe is at the foot of a mountain area according to 
surface documentation of ceramics the tepe is 
related to Neolithic age (Khanmohamady, 2008). 
     During geological survey, a sample of mother 
stone (i.e., source sample) with a 10 kg core was 
found in the east Azerbaijan province of Lilan next 
to Malkan Township to the SW of Sahand 
Mountain.  A part of this core was removed for 
analysis. This mother stone is currently in the 
Tabriz museum.  In geology survey, Mansuor 
Ghorbane of Shahid Beheshti University obtained 
samples of obsidian from Armenia.      
  
Analytical Methodology 
     A variety of physical, chemical, and isotopic 
methods have been employed for obsidian 
provenance research.  However, the three 
analytical methods most often used today are 
neutron activation analysis (NAA), X-ray 
fluorescence (XRF), and laser ablation-inductively 
coupled plasma-mass spectrometry (LA-ICP-MS).  
Each of the methods has specific advantages and 
disadvantages with respect to the analysis of 
obsidian (Glascock et al. 1998). For example, 
NAA offers excellent sensitivity, precision and 
accuracy for a large number of elements, and it 
can be used to analyze the very smallest of 
samples (e.g., 5 mg).  Although NAA is the most 
reliable and accurate method for most elements, it 
requires that a portion of the artifact to be 
destroyed and thereby making the irradiated 
sample radioactive.  NAA is also more expensive 
and time-consuming than the other analytical 
methods. XRF offers good sensitivity and 
accuracy for several of the incompatible trace 
elements (i.e., Rb, Sr, Y, Zr, and Nb) frequently 
important for discriminating between obsidian 
sources (Shackley 1998, 2007).  XRF can be 
performed non-destructively, and it is both a rapid 
and inexpensive method.  However, XRF has 

limitations when the samples are small, thin, 
and/or irregularly-shaped.  These types of 
samples may require corrections. Most XRF labs 
in the world will not attempt to source artifacts 
smaller than 8mm in diameter and 2 mm thick.  
The third method of LA-ICP-MS is capable of 
measuring a large number of elements on very 
small samples in a relatively short period of 
time.  However, LA-ICP-MS has limitations 
regarding standardization and instrument 
stability.  XRF was the primary method of 
choice for this study.  To supplement the XRF, 
some of the samples were also analyzed by 
NAA. 
      The obsidian artifacts submitted for analysis 
ranged in size from less than 5 mm diameter and 
1 mm thick up to about 2 cm diameter and 4 mm 
thick. A majority of the samples were smaller 
than 1 cm in diameter.  Although many of the 
artifacts were less than ideal, the Archaeometry 
Lab at MURR has been working on techniques 
for smaller artifacts (Eerkens et al.  2008). Thus 
far, the techniques have been successfully tested 
on obsidian from western North America. 
However, the rate of success for any region is 
dependent upon the number of possible sources 
and the similarity of sources to one another.  
Since the Archaeometry Lab has only recently 
started to analyze obsidian from the ancient Near 
East, the sourcing results reported here may 
have some limitations. 
 
Characterization of Obsidian Sources in the 
Region 
     A small number of obsidian from sources in 
Turkey had been analyzed by the Archaeometry 
Lab prior to October 2007, but the number of 
sources in the region is quite large as shown in 
Figure 1 and the MURR obsidian database for 
this region was very sparse.  As a result, several 
colleagues were contacted to request the loan of 
obsidian source materials for compositional 
analysis at MURR.  Jim Blackman (Smithsonian 
Institution), Bastien Varoutsikos (graduate 
student from France), Bernard Gratuze (CNRS-
France) and Ellery Frahm (graduate student 
from the University of Minnesota) were 
extremely helpful in providing a total of 215 
obsidian source samples from sources in eastern 
Turkey, Armenia, Georgia, and Azerbaijan. All 
of the source samples were analyzed by XRF, 
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Fig. 2. Log-log bivariate plot of Rb versus Sr measured by XRF for obsidian sources from the ancient Near East 
relevant to this study.  Ellipses at the 90% confidence level surround the source groups. 
 
 
 

 
Fig. 3.  Log-log bivariate plot of Rb versus Zr measured by XRF for obsidian sources in the ancient Near East 
relevant to this study. Ellipses at the 90% confidence level surround the source groups. 
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Fig. 4.  Log-log bivariate plot of Cs versus Th measured by NAA for obsidian sources in the ancient Near East 
relevant to this study. Ellipses at the 90% confidence level surround the source groups.  
 
 

 
 
Fig. 5.  Log-log bivariate plot of Rb versus Zr measured by XRF for obsidian artifacts from northwestern Iran. 
Ellipses at the 90% confidence level surround the source groups. 
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and a smaller subgroup were analyzed by NAA to 
enhance the Laboratory’s ability to differentiate 
between chemically similar sources. 
     Examination of the XRF data shows that most, 
but not all, of the obsidian sources in the region 
could be differentiated from one another.  A few 
of the neighboring sources in Armenia were found 
to be chemically similar on most of the measured 
elements, and a source sample from the Sahand 
Mountain source was found to be chemically 
similar to samples from the Geghasar source on 
many of the elements.  These sources were 
analyzed by both XRF and NAA.  The best 
bivariate plots from the XRF measurements are 
shown in Figures 2 and 3 where Rb versus Sr and 
Rb versus Zr, respectively, have been plotted.  
Figure 4 shows the results possible with NAA 
when using the high-precision elements Cs and 
Th. 
     By XRF, the similarity of source samples lead 
to the necessity of combining Metz Arteni and 
Pokr Arteni samples into a single group referred to 
as the Arteni compositional group; sources at 
Geghasar and Spitaksar were combined to create 
the Gegham compositional group; and source 
samples from Sevkar, Metz Sevkar, Satanakar, 
Metz Satanakar, Pokr Satanakar, and Bazenk were 
combined to create the Syunik compositional 
group.  By NAA, it was still very difficult to 
separate the sources in the Syunik region of 
Armenia; and the results for the Sahand Mountain 
sample and samples from the Geghasar source 
were also found to overlap.  In order to 
differentiate, Sahand Mountain from Geghasar the 
best available plot is that shown in Figure 3 using 
the elements Rb and Zr. 
 
Analysis of the Artifacts from Northwestern 
Iran 
     All 212 obsidian artifacts and 3 source samples 
were analyzed by XRF on the Elva-X instrument 
in the same manner as the source samples.  Sample 
descriptions are listed in Table 1 and the XRF 
compositional and source assignment data are 
presented in Table 2.  Results for the artifacts 
analyzed by NAA are listed in Table 3. As shown 
in Figure 3, the Sahand Mountain sample was 
found to be unique on a single element with a Zr 
concentration of about 60 ppm, whereas the most 
similar source to it is the Geghasar source which 
has Zr concentrations above 80 ppm.  

Unfortunately, there was only a single sample 
from Sahand Mountain available for testing 
which somewhat limits confidence in assigning 
artifacts. 
     Due to the small dimensions for many of the 
artifacts and the similarity of source 
compositions it was necessary to combine some 
of the similar source groups when assigning 
artifacts from the XRF data.  The final XRF 
results indicated in Table 4 show that 191 
artifacts came from the Syunik-Gegham sources, 
29 artifacts came from Meydan, 13 artifacts 
came from Sahand Mountain, 10 artifacts came 
from Nemrut, 4 artifacts came from Arteni 
sources, 2 artifacts came from Gutansar, 1 
artifact came from Damlik, 11 artifacts were 
chert, 3 artifacts were basalt, and 2 artifacts 
could not be assigned.  Figure 5 summarizes the 
obsidian in a plot of Rb versus Zr from XRF 
data showing these results (without the chert and 
basalt samples). 
 
Results and Conclusions 
     With a combination of XRF and NAA 
measurements on obsidian artifacts from 
Northwestern Iran, it appears that obsidian trade 
and exchange between the archaeological sites 
and sources was quite extensive.  Sources in 
Armenia and Turkey were extremely important 
and supplied more than 95% of the raw 
materials found on archaeological sites in 
northwestern Iran.  A single source in Iran at 
Sahand Mountain provided a small amount of 
obsidian for local use. 
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BODIE HILLS OBSIDIAN FROM MONO COUNTY,  
EASTERN CALIFORNIA: A HYDRATION RATE AND AN ISSUE 
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Abstract 

 
This paper reports a hydration rate for Bodie Hills obsidian from Mono County in Eastern 
California USA, based on obsidian – radiocarbon pairing data from the western slope of the 
Sierra Nevada. The analysis employs regional temperature scaling to determine site 
temperature parameters, and temperature-dependent hydration theory to compute hydration 
rim corrections for effective hydration temperature (EHT), including the effects of 
paleoclimatic change and artifact burial depth. The rate is based on a linear least-squares best 
fit employing the Total Least Squares algorithm, which takes into account uncertainties in 
both variables and employs both error-based and judgmental weighting. The resulting 
hydration age coefficient is 103  25 radiocarbon yrs/2, which is reasonably consistent with 
prior studies. However,  this result is not consistent with rates developed for the eastern slope 
of the Sierra Nevada when temperature differences are taken into account. This discrepancy 
cannot be resolved until better data on the chemistry, chemical variability, and rate variability 
of Bodie Hills obsidian are available. 

 
Introduction 
     This paper proposes a tentative hydration rate 
for Bodie Hills obsidian, whose source is in Mono 
County in eastern California, USA. The 
calculations are based on obsidian-radiocarbon 
pairing data from the western slope of the Sierra 
Nevada, kindly provided by Jay Rosenthal of Far 
Western Anthropological Research Group. The 
calculation explicitly takes effective hydration 
temperature (EHT) into account in computing the 
rate, using temperature parameters computed from 
30-year weather data by regional temperature 
scaling (Rogers 2007b). All EHT values are 
corrected for burial depth of the artifact. The 
output is a hydration age coefficient (reciprocal of 
the rate) applicable to the western slope of the 
Sierra Nevada. The tentative nature of this rate 
must be emphasized. The data set employed is 
relatively error-prone, and an attitude of 
skepticism is appropriate in applying the rate in 
chronological analyses, especially since the age 
coefficient is not consistent with the value for the 
eastern slope.  
 

 
 
 
     I recognize the viewpoint of those who argue 
that laboratory hydration techniques are the best 
way to measure rates (e.g. Stevenson et al. 1998). 
However, most practical rate determinations are 
still based on obsidian – radiocarbon pairing, and 
this paper is a modest attempt to optimize this 
technique by advanced numerical analysis.                      
 
Obsidian Hydration 
     Hydration of obsidian has both a physical and a 
chemical aspect, and is known as a diffusion-
reaction process (Doremus 1994, 2000, 2002). The 
process is described by a second order partial 
differential equation, which predicts the 
concentration of diffusing molecules (i.e. water) as 
a function of time and depth within the obsidian 
(Crank 1975:4, eq. 1.6; Doremus 2002:9ff.). The 
equation has a closed-form solution in only a few 
cases; however, all these solutions have the 
property that the concentration of diffusing 
molecules can be written as a function of a single 
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parameter, z = (r2/Dt), where r is rim depth, t is 
time, and D is the diffusion coefficient. This 
equation also holds if D is a function of time, in 
which case D is replaced by its time average 
(Crank 1975:104-105). Although the equation was 
first derived for the case of D being constant in x 
and t (Crank 1975:4ff), it also holds if D is a 
function of concentration (Crank 1975:119-121; 
Rogers 2007a; Wagner:1950), which seems to be 
the case in hydration (Anovitz et al. 1999; 
Doremus 2002). 
     The rim thickness is defined physically by the 
optical hydration front, which is a region of 
mechanical stress between the hydrated and 
unhydrated volumes of the glass, and is defined 
mathematically by a specific point on the 
concentration-vs.-depth curve for the diffusing 
water. The point is often assumed for convenience 
to be the 50% point on the curve, but is more 
likely to be the inflection point, since that is the 
point of maximum mechanical stress (Rogers 
2008a); the two points are close enough together 
that the difference is not significant 
experimentally, although it can be observed by 
SIMS (Stevenson et al. 2004). The point on the 
concentration curve defining the rim thickness 
thus progresses by the equation 

 
r2  =  Dt.     (1) 

 
     All that is known of the physics and chemistry 
of the process suggests the validity of equation 1, 
and no other form of functional dependence is 
currently suggested by theory (see e.g. Doremus 
2000, 2002; Ebert et al. 1991; Stevenson et al. 
1989, 1998; Zhang et al. 1991). In fact, Haller 
argued, based on the physical chemistry of 
diffusion, that if any dependence other than 
quadratic is found, "it is more likely the fault of 
the experiment rather than any inherent feature of 
the diffusion process" (Haller 1963:217). Use of 
another mathematical form, such as a power law 
or a polynomial, may give a better fit to a 
particular data set (as is the case here), but has no 
foundation in diffusion mechanics. Furthermore, 
the accuracy of an alternative fit is spurious, since 
it is simply fitting the experimental errors in the 
data set, and there is no guarantee that any new 
data points will fit. The analysis here uses the 
quadratic form only. 
     For the case of obsidian, the “hydration rate” is 

equivalent to the diffusion coefficient D in 
equation 1. Also, the hydration rate varies with 
EHT (e.g. Hull 2001; Onken 2006; Ridings 1996; 
Rogers 2007a; Stevenson et al. 1989, 1998, 2004), 
with relative humidity (Friedman et al. 1994; 
Mazer et al. 1991; Onken 2006; Rogers 2008a), 
and with structural water concentration in the 
obsidian (Ambrose and Stevenson 2004; Friedman 
et al. 1966; Rogers 2008c; Stevenson et al. 1998, 
2000). The analysis below explicitly treats EHT, 
while humidity effects are typically small and are 
ignored. Structural water concentration has never 
been measured for Bodie Hills obsidian; however, 
since it is a “slow” obsidian, it is likely that 
structural water concentration is very low. Its 
chemical variability has not been characterized. 
     The analysis here controls for EHT by the 
temperature-dependent diffusion technique 
(Rogers 2007a, 2008c), which explicitly accounts 
for average annual temperature, mean annual 
temperature variation, mean diurnal temperature 
variation, and burial depth. It has been further 
shown that, although EHT exhibits a small 
dependence on the activation energy of the 
obsidian, the effect is second-order and can be 
ignored in practical analyses (Rogers 2007a). 
     The equation for EHT is 

 
EHT = Ta(1-Y3.810-5) + 0.0096Y 0.95  (2) 

 
where Ta is annual average temperature, and the 
variation factor Y for surface artifacts is defined 
by 
 

Y = Va
2  + Vd

2 ,    (3a) 
 

in which Va is annual temperature variation (July 
mean minus January mean) and Vd is mean diurnal 
temperature variation (Rogers 2007a).  
     For buried artifacts, Va and Vd represent the 
temperature variations at the artifact burial depth, 
which are related to surface conditions by  
 
 Va = Va0exp(-Kaz)    (3b) 
 
and 
 
 Vd = Vd0exp(-Kdz)    (3c) 
 
where Va0 and Vd0 represent nominal surface 
conditions and z is burial depth (Carslaw and 
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Jaeger 1959:81). Here Ka and Kd are the 
attenuation coefficients for the annual and diurnal 
temperature variations, respectively; they are 
related to the thermal diffusivity of the soil by the 
equation 
 
 Ka,d = (/dPa,d) ½     (4) 
 
where d is thermal diffusivity and Pa,d is the period 
of the annual or diurnal temperature variation (1 
day for diurnal, 365.25 days for annual). The value 
of d varies between 0.0046 cm2/sec for normal soil 
and 0.0020 cm2/sec for dry sand (Carslaw and 
Jaeger 1959; App. 4). For this analysis a mean 
value of 0.0033 cm2/sec was used. This 
dependence of temperature variation on depth is 
well attested in physics, geology, and soil science.   
     Once EHT has been computed, the measured 
rim thickness is multiplied by a rim correction 
factor (RCF) to adjust the rims to be comparable 
to conditions at a reference site: 
 
 RCF = exp[-0.06(EHT-EHTr)] (5) 
 
where EHTr is effective hydration temperature at 
the reference site. The EHT-corrected rim value rc 
is then 
 
 rc = RCF  r     (6) 

 
The rim value rc is used in the rate analysis. 
 
Temperature Scaling 
     Computation of EHT by the method above 
requires three temperature parameters for the site, 
as shown in equations 2 and 3a: annual average 
temperature (Ta); annual temperature variation 
(Va), defined as difference between the July 
average temperature and the January average 
temperature; and mean diurnal variation (Vd), 
defined as the average of the daily temperature 
ranges for July and January. In meteorological 
terms, Va is the annual range and Vd is mean 
diurnal range. 
     Frequently there are no long-term 
meteorological records for the area of an 
archaeological site, so the parameters must either 
be scaled from a surrogate site or measured. 
Regional scaling is the method employed here 
(Rogers 2007b), which ensures that the parameters 
are computed from a sufficiently long run of data 

to be representative of long-term climate. Sensors 
emplaced at a site do not provide this, so all of the 
computations discussed here are based on data 
covering a period of 30 years, in accordance with 
standard meteorological practice (Cole 1970).  
     The analysis which developed the scaling 
equations was based on monthly temperature data 
from the Western Regional Climate Center 
(WRCC), using the data base from 1971 – 2000. 
Since the obsidian-radiocarbon pairing data are 
from the western slope of the Sierra Nevada, the 
temperature analysis drew from sites in the same 
region. Eleven sites are represented, varying in 
altitude from sea level to 3700 feet above mean 
sea level (amsl), and in similar weather patterns. 
Details of the analysis may be found in Rogers 
2008b. 
     The analysis showed the effects of a 
complicating factor not present east of the Sierra 
Nevada: the Central Valley temperature inversion 
layer at about 1500 feet, a well-known 
meteorological phenomenon. Below this altitude, 
all three temperature parameters are essentially 
independent of altitude, while above it they scale 
with altitude. 
     Annual average temperature, Ta, has an average 
value of 15.85C below 1500 ft. Above 1500 ft the 
value of Ta is given by 
 
Ta = 19.44 - .0027x,   1500 < x < 4000   (7) 
 
where x is altitude in feet. The 1-sigma accuracy is 
0.42C below 1500 feet and 0.14C at higher 
altitudes. 
     Annual variation, Va, again exhibited a break at 
about 1500 ft. The average value of Va below 1500 
ft is 16.02C, while above 1500 ft the value is 
 
Va = 20.75 - .0029x,   1500 < x < 4000      (8) 
 
The 1-sigma accuracy of this fit is 0.34 below 
1500 feet and 0.23C above. 
     The scaling for diurnal variation, Vd, shows a 
poorer correlation with altitude.  Since Vd 
represents a difference of measured quantities, the 
instability is not unexpected. In addition, the data 
represent short-term phenomena and 
microclimates, which tend to be less stable than 
long-term parameters. For sites below 1500 ft, the 
best fit is the mean value of Vd of 14.77C; above 
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that altitude, the best fit is 
 
Vd = 18.57 - .0015x, 1500 < x < 4000    (9) 
One sigma accuracy is 1.67C below 1500 feet 
and 0.95C above that level. 
     Finally, equations 7 – 9 can be combined with 
equations 2 and 3 to yield an approximate 
relationship between EHT and site altitude for the 
western slope of the Sierra Nevada. The equation 
is 
 
EHT = 18.91C,   0  x  1500 feet  (10a) 
 
EHT = 23.89 – 0.0034x,  

1500 < x < 4000 feet.   (10b) 
 
When EHT is computed from equation 2 using 
parameters of the stated accuracies, the overall 
accuracy of EHT is 0.40C below 1500 feet and 
0.06C at higher altitudes. 
 
Data Sets 
     Three data sets are used in this analysis: 
radiocarbon data, obsidian data, and site 
temperature data. Obsidian-radiocarbon pairs used 
in this analysis are summarized in Table 1; all are 
from the western slope of the Sierra Nevada.  
     The first data set is the radiocarbon data, shown 
in Table 1. The time parameter in equation 1 must 
be measured from the date the rim was measured, 
which is closer to 2000 than to the 1950 “present” 
in the radiocarbon terms. Thus, in performing the 
analysis, 50 years was added to the radiocarbon 
age; the age equation must subsequently subtract 
50 years to be in rcybp. Ideally the time should be 
in actual calendar, or clock, time, not radiocarbon 
years; However, an analysis showed that 
converting ages to calendar years did not improve 
the fit (probably due to the poor quality of the 
data), so the analysis was carried out in 
radiocarbon years. 

     The second data set is the obsidian data, also 
shown in Table 1. Since the hydration rims are 
expected to conform to a model of the form of 
equation 1, they should be approximately linear in 
a plot of rim-squared (r2) vs. time (t).  Figure 1 
shows that the basic fit is rather poor. Not only is 
there scatter in the data, but the rim values are 
systematically too high for ages below 2500 rcy, 
and too low for ages above 2500 rcy.  
     The source of these errors could be one or more 
of three factors: laboratory errors in rim 
measurement, errors due to rate variations caused 
by chemical (especially intrinsic water) variations 
in the obsidian, or obsidian-radiocarbon 
association errors due to site formation processes. 
Rim measurement errors reported by laboratories 
are typically of the order of 0.01 - 0.05, and may 
be expected to be consistent from one sample to 
the next. Figure 2 shows the observed error 
standard deviations for those samples with sample 
size N > 1; it is clear that the errors are not 
consistent, and exceed the expected magnitude for 
laboratory errors. Further, it can be shown that the 
coefficient of variation (CV) for errors arising 
from rate variations should be independent of the 
age of the sample; Figure 3 shows this not to be 
the case. It is therefore likely that the errors are 
arising in the obsidian-radiocarbon association 
process due primarily to site formation processes, 
although the presence of multiple obsidian 
subsources in the data set, with slightly different 
hydration rates, cannot be entirely ruled out. 
     The third data set is comprised of the 
temperature parameters for the archaeological sites 
of Table 1. These parameters were computed from 
the site elevation data by equations 7 – 9, and are 
summarized in Table 2. Figure 4 shows the 
resulting surface EHT values. 
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Table 1. Obsidian-radiocarbon pair data from western Sierran slope sites. From Rosenthal and Waechter (2002). 
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No. Site Context

Elevation 
meters 
amsl 14C BP +/-

median 
intercept 
(cal BP)

Mean 
(µ)

1 CAL-991 Component 991A1, 0-20 cm 1005 250 60 300 1.31 1.2 1.2 1.3 1.4 1.4

2 TUO-2197
Unit 4/5, Feature 3, 30-35 
cm 870 270 70 330 2.2 1.5 2.0 2.2 2.3 2.3 2.4 2.6

3 Same as #2 870 270 50 340

4 TUO-407
Unit N104/E97: Feat 6 fill, 
20 cm 610 320 110 363 1.9 1.8 1.9

5 CAL-114/H Unit 7; Feature 2, 38-73 cm 1050 360 70 400 1.92 1.3 1.6 1.7 1.7 1.8 2.4 3.1
6 AMA-56 Feature 1B: 60-76 cm 65 1160 60 1080 3.1 -
7 CAL-789 Unit S44/W30: 20-50 cm 450 1220 40 1160 3.6 3.3 3.6 3.6 3.7
8 CAL-789 Unit S10/E20: 30-40 cm 450 1270 40 1210 3.4 -
9 PLA-695/H Unit 95Q: 130-140 cm 670 1340 60 1255 3.8 3.5 3.8 4.0

10 SAC-60 Burial 38-11, 122 cm 2 1550 150 1465 4.0 3.8 4.1
11 PLA-695/H Unit 95F: 70-90 cm 670 2170 70 2175 4.5 -
12 SJO-142 Burial 18, 71 cm 0 2495 120 2560 4.8 -
13 CAL-789 Feature 1, 60-80 cm 450 2510 40 2580 3.9 -
14 SJO-68 Burial 23, 120 cm 0 3775 160 4155 4.9 4.8 4.9
15 SJO-68 Cremation 1, 119 cm 0 4350 250 4950 5.5 -

16 CAL-629/630
90N/26E, Feat. 232, Black 
Clay: 203-212 cm 305 8510 150 9050 7.33 6.5 6.9 7.0 7.4 7.4 7.4

17 Same as # 16 8630 145 9370

18 CAL-629/630
96N/25E, Green Clay, : 225-
235 cm 305 9040 90 9990 7.3 6.4 6.6 6.8 7.4 7.5 7.5

7.7 7.7 7.7 7.8

19 CAL-629/630
93N/24E, Feat 212, Black 
Clay: 170-200 cm 305 9230 100 10195 7.4 -

20 CAL-629/630
86N/23E, Black Clay: 190-
200 cm 305 9240 150 10200 8.2 -

1 excludes outlier of 3.0; 2 excludes outlier of 4.4µ; 3 excludes one outlier of 10.4µ; outliers removed using Chauvenet's Criterion

Bodie Hills Rim Values (µ)

Fig. 1. Uncorrected rim data from 
the western Sierran slope.  
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Fig. 2. Sample standard deviation for 
hydration rims from western Sierran 
slope sites. Only samples with N>1 are 
included. 

Fig. 3. Coefficient of variation (CV) for 
hydration rims from western Sierran 
slope sites. If they were due to rate 
variability, such as from obsidian 
chemistry variations, the values would 
be approximately equal.  

Fig. 4. Surface EHT data for western 
Sierran slope sites. In performing the 
age coefficient analysis, EHT is 
corrected for depth for buried artifacts. 
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Table 2. Temperature data for western Sierra slope sites, based on temperature scaling derived from 30-year 
meteorological records. 
 
Analytical Process 
     Since equation 1 is quadratic, the analysis 
process is to compute a linear least-squares best fit 
between r2 and t, with the resulting slope being the 
rate. A simple form of the best fit slope for an 
equation constrained to pass through the origin can 
be found in many references (e.g. Meyer 
1975:71ff., Cvetanovic et al. 1979). However, a 
critical assumption in using such an equation is 
that the independent variable be error-free, and all 
error be confined to the dependent variable. This is 
clearly not the case for obsidian, since significant 
experimental error exists in both variables; in fact, 
for the present data set the error CVs for both t and 
r2 are of the order of 30%, so use of  the simple fit 
equations is inappropriate for this case. (This 
includes the built-in SLOPE and INTERCEPT 
functions in MS Excel – use of these functions can 
lead to incorrect answers.)  
     The error-in-both-variables problem can be 
avoided by using a best-fit algorithm which 
weights the data points by the sum-squared 
deviation from the best fit line, measured 
perpendicular to the line (Meyer 1975; called the 
Total Least Squares – TLS -  algorithm by Van 

Huffel and Vandewalle 1991). This is the 
algorithm applied here.  
     Any least-squares best fit algorithm includes 
provision for weighting of individual data points, 
such that more confidence is placed on high-
quality data points and less on lower-quality data 
(Cvetanovic et al. 1979). The TLS algorithm, as 
developed here, applies two types of weighting to 
the variables: error weighting, or weighting by the 
inverse of the error variance characteristic each 
data point; and judgmental weighting, a factor 
which assigns higher confidence to certain data 
points; the details of this procedure are discussed 
below. 
     For this analysis, age, t, is chosen as the 
independent variable, in accordance with the 
physical process, and the square of the hydration 
rim, r2, is the dependent variable; change of 
variable weighting is applied to optimize errors in 
r (Cvetanovic et al. 1979). With change of 
variable, the TLS algorithm for the slope (or 
hydration rate)  is 
 
m = [-B + (B2 + 4AC)]/2A   (11a) 
 
 

Seq. No. Site Context

Elevation 
meters 
amsl

Elevation 
kft amsl Ta Va Vd Y EHTz

1 CAL-991 Component 991A1, 0-20 cm 1005 3296 10.54 11.19 13.63 310.79 12.65

2,3 TUO-2197 Unit 4/5, Feature 3, 30-35 cm 870 2854 11.74 12.47 14.29 359.71 14.15
4 TUO-407 Unit N401/E97: Feat 6 fill, 20 cm 610 2001 14.04 14.94 15.57 465.70 17.08

5
CAL-
114/H Unit 7; Feature 2, 38-73 cm 1050 3444 10.14 10.76 13.40 295.41 12.16

6 AMA-56 Feature 1B: 60-76 cm 65 213 15.85 16.02 14.77 474.79 18.91
7 CAL-789 Unit S44/W30: 20-50 cm 450 1476 15.85 16.02 14.77 474.79 18.91
8 CAL-789 Unit S10/E20: 30-40 cm 450 1476 15.85 16.02 14.77 474.79 18.91

9
PLA-
695/H Unit 95Q: 130-140 cm 670 2198 13.51 14.37 15.27 439.86 16.40

10 SAC-60 Burial 38-11, 122 cm 2 7 15.85 16.02 14.77 474.79 18.91

11
PLA-
695/H Unit 95F: 70-90 cm 670 2198 13.51 14.37 15.27 439.86 16.40

12 SJO-142 Burial 18, 71 cm 0 0 15.85 16.02 14.77 474.79 18.91
13 CAL-789 Feature 1, 60-80 cm 450 1476 15.45 16.47 16.36 538.63 18.91
14 SJO-68 Burial 23, 120 cm 0 0 15.85 16.02 14.77 474.79 18.91
15 SJO-68 Cremation 1, 119 cm 0 0 15.85 16.02 14.77 474.79 18.91

16,17
CAL-
629/630

90N/26E, Feat. 232, Black Clay: 203-
212 cm 305 1000 15.85 16.02 14.77 474.79 18.91

18
CAL-
629/630 96N/25E, Green Clay, : 225-235 cm 305 1000 15.85 16.02 14.77 474.79 18.91

19
CAL-
629/630

93N/24E, Feat 212, Black Clay: 170-
200 cm 305 1000 15.85 16.02 14.77 474.79 18.91

20
CAL-
629/630 86N/23E, Black Clay: 190-200 cm 305 1000 15.85 16.02 14.77 474.79 18.91
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where 
 
 A = ∑witir2

i(ti)2/ σmi
4   (11b) 

 
 B = ∑wi[ti

2(ri)2-ri
4(ti)2]/ σmi

4 (11c) 
  
 C = ∑4witir4

i(ri)2/ σmi
4    (11d) 

 
σmi

2 = 4r2(ri)2 + m2(ti)2   (11e) 
 
Here ti is the age of the ith point, ri is the EHT-
corrected rim value, wi is the judgmental weight, 
(ti)2 is expected error variance of the ith data point 
in the t dimension, (ri)2 is the corresponding error 
variance in the r dimension, and σmi

2 is the error 
variance perpendicular to the best-fit line. Note 
that (ti)2 and (ri)2 refer to error statistics, not the 
instantaneous deviation of each point from the 
best-fit line. The implementation of this algorithm 
is iterative, because the unknown (m) occurs on 
both sides of equations 11.  
     For the first step, corrections for EHT were 
computed for each hydration rim value in Table 1. 
This entailed drawing the temperature parameters 
for each site from Table 2, and applying depth 
corrections per equations 3b and 3c. Using the 
depth-corrected parameters, EHT was then 
computed by equations 2 and 3, and the rim 
correction factor computed from equations 5 and 
6. A reference EHT of 18.91C was chosen, 
characteristic of the Central Valley below 1500 ft 
altitude. 
     Judgmental weights were chosen based on 
examination of the data of Table 1 and the plot in 
Figure 1. The baseline chosen was wi = 1 for all 
data points. However, a greater weight (wi = 2) 
was assigned to the four data points which derived 
from burial contexts; this was because association 
in burials is usually better than in non-burial 
contexts, and also because burials tend to be 
excavated more carefully. Finally, a lesser weight 
(wi = 0.5) was assigned to the data points from 
CAL-629/630, due to the very large scatter in the 
data evident in Figure 1. 
     The values of (ti)2 and (ri)2 were developed 
iteratively by computing an initial best fit, 
observing data points for logical groupings, 
computing the variances for these groupings, and 
recomputing the best fit using the new variances. 
The process was repeated until the value of the age 

coefficient converged to a stable value, typically 
after four or five iterations. 
     This process led to computation of the age 
coefficient h, the reciprocal of rate, which permits 
convenient computation of age by equation 12: 
 
 t = hx2 - 50      (12) 
 
The results for an EHT of 18.91C are: 
 
 trcybp = 103.09r2 – 50, for 0  r  8. (13) 
 
     Potential errors in the age coefficient are, 
however, significant. If the same analysis is run 
with the data set excluding CAL-629/630, the age 
coefficient h is approximately 10% smaller than in 
equations 12 and 13; if the analysis is run on CAL-
629/630 data alone the value of h is about 10% 
greater. Computing the slope based on burials 
alone results in an h value about 5% smaller. This 
confirms the marginal quality of the data set, 
because excluding parts of a data set should not 
lead to such large changes; there is no way to 
resolve these error sources once the input data are 
specified (Gerald and Wheatley 1984; Johnson and 
Riess 1982). 
     Although derived by the best numerical 
analysis techniques available, these age 
coefficients do not yield a particularly good fit 
archaeologically. In Table 3 the computed ages in 
rcybp are compared to the radiocarbon ages; the 
errors are summarized in Figure 5. Mean error is 
107 years, which is reasonably good, but standard 
deviation is 796 years, which is not. Examination 
of Figure 6 shows there is also a systematic error 
present, with ages below 2500 rcybp consistently 
underestimated and ages over that age 
overestimated. Use of a power law with exponent 
greater that 2 will yield a closer fit; however, it 
represents a fit to the effects of site formation 
processes, and there is no reason to expect it to be 
significant. The error standard deviation of 796 yrs 
corresponds to an overall error margin in 
hydration age coefficient of about 25%. 
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Table 3. Estimation errors from equations 12-13.  
 
     These values apply only to the reference 
temperature of 18.91C, and the value of h is very 
sensitive to EHT (which is why references to rates 
for “eastern slope” or “western slope” are overly 
simplistic and should be avoided). In fact the value 
of h varies with EHT by the equation 

 
 hs = hr  exp[-.12(EHTs – EHTr)]   (14) 
 
where hs is the value of h at a site being analyzed, 
EHTs is the surface EHT at that site, and hr is the 
value of h at the reference EHTr. Combining the 

Seq. No. Site Context
RC age, 
rcybp

Est age, 
rcybp

Error, 
rcy

1 CAL-991 Component 991A1, 0-20 cm 250 381 131
2 TUO-2197 Unit 4/5, Feature 3, 30-35 cm 270 1025 755
3 TUO-2197 Same as #2 270 1025 755
4 TUO-407 Unit N401/E97: Feat 6 fill, 20 cm 320 524 204
5 CAL-114/H Unit 7; Feature 2, 38-73 cm 360 979 619
6 AMA-56 Feature 1B: 60-76 cm 1160 1242 82
7 CAL-789 Unit S44/W30: 20-50 cm 1220 1622 402
8 CAL-789 Unit S10/E20: 30-40 cm 1270 1441 171
9 PLA-695/H Unit 95Q: 130-140 cm 1340 2681 1341
10 SAC-60 Burial 38-11, 122 cm 1550 2197 647
11 PLA-695/H Unit 95F: 70-90 cm 2170 3658 1488
12 SJO-142 Burial 18, 71 cm 2495 3058 563
13 CAL-789 Feature 1, 60-80 cm 2510 2087 -423
14 SJO-68 Burial 23, 120 cm 3775 3318 -457
15 SJO-68 Cremation 1, 119 cm 4350 4191 -159
16 CAL-629/630 90N/26E, Feat. 232, Black Clay: 203-212 cm 8510 7695 -815
17 CAL-629/630 Same as #16. 8630 7695 -935
18 CAL-629/630 96N/25E, Green Clay, : 225-235 cm 9040 7733 -1307
19 CAL-629/630 93N/24E, Feat 212, Black Clay: 170-200 cm 9230 7859 -1371
20 CAL-629/630 86N/23E, Black Clay: 190-200 cm 9240 9690 450
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Fig. 5. Estimation error in age. Error 
standard deviation is 796 years.  
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value of hr from equation 13 with the EHT 
expression of equation 10, the suggested equations 
for the western slope of the Sierra Nevada are 
(with z being altitude above mean sea level in feet) 
 
trcybp = 103.09 r2 – 50, z  1500 ft   (15a) 
 
trcybp = 56.71  exp(0.00041z)  r2 – 50,   

1500 ft < z< 4000 ft     (15b) 
 
Figure 6 presents these data graphically.  
     The value of age coefficient h for the eastern 
slope of the Sierra, which scales from equation 13 
by means of equation 14, presents an additional 
problem. Prior studies have shown that the EHT 
for the Bridgeport area is approximately 10C 
(Rogers 2008b). Since equations 12 and 13 are for 
an EHT of 18.91C, the temperature difference is 
8.91C; the exponential factor in equation 14 then 
has a value of 2.91, so the age equation for the 
eastern Sierra becomes  
 
trcybp = 300.31r2 – 50, for 0  r  8.  (16) 
 
The implications of this conclusion, in which the 
age coefficient seems much too large, are 
discussed below. 
 
Discussion 
     The age equation for the western slope of the 
Sierra Nevada has been derived here to be 

trcybp = 103.09 r2 – 50, z  1500 ft    (15a) 
 
trcybp = 56.71  exp(0.00041z)  r2 – 50,   

1500 ft < z < 4000 ft     (15b) 
 
where z is site altitude above mean sea level in 
feet. Rosenthal and Waechter (2002), based on a 
similar data set,  proposed the equation  
 
trcybp = 149.05 r2 – 50, “below 914 m” (17) 
 
This analysis predates temperature-dependent 
diffusion theory (Rogers 2007a), and the EHT 
analysis method was not described, nor is there 
any mention of depth correction. Furthermore, the 
altitude limit of 914 m corresponds to 3000 ft 
above mean sea level, not to the height of the 
meteorological inversion layer. As the hydration 
age coefficient is very sensitive to EHT, which in 
turn is very sensitive to meteorological conditions 
and to burial depth, the age coefficient in equation 
17 must be treated with caution.  
     For eastern slope rates Rosenthal and Waechter 
proposed 
 
 trcybp = 169.39 r2 – 50, “1820 to 2734 m”(18) 
 
based on an analysis of time-sensitive projectile 
points. An alternative analysis of eastern slope 
rates by Rogers (2008d) yielded for an EHT of 
9.83C 
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trcybp = 177.59 r2 – 50,  for 0  r  7.     (19) 
 
which is comparable in magnitude to equation 18. 
The problem is that neither equation 18 nor 19 
agrees with equation 16, where the age coefficient 
is 300.31 rcy/2. There is no question that the age 
coefficient scales with EHT by equation 14; there 
is also no question that the EHT on the eastern 
slope is at least 6 - 9C lower than on the western 
slope. Then by equation 14 the age coefficient on 
the eastern slope must be greater than on the west 
by a factor of 2 – 3, which is certainly not the case 
in comparing equations 18 and 19 with equation 
16. This is a fundamental problem. 
     One way to assess realism of the age 
coefficients is to use Halford’s 2002 data from the 
eastern slope (Halford 2002) and focus on Rose 
Spring projectile points. The advantage of Rose 
Spring points is that they were constrained to a 
fairly tight time interval, the Haiwee period. Yohe 
concluded that bow and arrow technology 
(including Rose Spring points) was well 
established at Rose Spring by 1600 BP (Yohe 
1992, 1998). Similarly, it is generally agreed that 
Rose Spring point types were superseded by 
Desert and Cottonwood series by about 650 BP. 
The median for this interval is 1125 rcybp, or 1175 
radiocarbon years corrected to 2000. Halford 
reported a sample of 11 Rose Spring points made 
of Bodie Hills obsidian, from known proveniences 
whose EHT could be assessed. The mean is 2.3  
0.73. Computing the age coefficient from these 
data alone yields a value of 222.12  84.36 yrs/2, 
which is closer to the value in equation 16 than are 
the values in equation 18 or 19; if the point sample 
happened to be derived from a time earlier than 
the mid-point of the Haiwee period, the agreement 
is closer yet. However, if the age coefficient of 
equation 16 (300.31 yrs/2) is used to compute the 
ages corresponding to Halford’s projectile point 
hydration rim data, the ages are far too large, 
falling outside the expected age bands; even the 
Rose Spring rate of 222.12 yrs/2 gives ages 
which are generally too large. 
 
Conclusions 
     The errors inherent in the data set of Table 1 
are evident, and are probably due to site formation 

processes which have introduced errors in the 
obsidian – radiocarbon associations. Equation 15 
is usable, but the hydration age coefficients are 
probably no more accurate than 25%, and 
chronometric analyses more fine-grained than this 
should not be attempted. For the eastern side of the 
Sierra Nevada, equation 19 is probably preferable, 
although again with the caveat that accuracy is no 
better than 25%.  
     The data for each side of the Sierra Nevada 
yield internally-consistent rates and age 
coefficients. However, the age coefficients for 
eastern and western slopes are not consistent with 
each other when temperature scaling is taken into 
account. The western slope data reported in this 
paper, although fraught with problems arising 
from site formation processes, give an age 
coefficient which agrees to some degree with 
radiocarbon data. The eastern slope data reported 
elsewhere (Halford 2002; Rosenthal and Waechter 
2002; Rogers 2008d) yield age coefficients which 
give consistent, although again equivocal, 
agreement with ages for temporally-sensitive 
projectile points in that area. However, the age 
coefficients on the two sides of the Sierra Nevada 
are not consistent with known temperature 
differences between the two regions. This issue 
cannot be resolved until better data on the 
chemistry, potential chemical variability, and 
possible rate variability of Bodie Hills obsidian are 
available. 

 
Acknowledgements 
     This analysis would not have been possible 
without  the encouragement of many people. I 
thank Kirk Halford, BLM archaeologist at Bishop, 
California, for first raising this fascinating 
problem. Jeff Rosenthal of Far Western 
Anthropological Research Group kindly provided 
data and the benefits of his long investigation of 
this problem. And I especially recognize my friend 
and colleague Chris Stevenson, whose vision of 
laboratory hydration as the best way to measure 
rates is well known; although I have deviated from 
his precepts here, I look forward to the day when 
they are fulfilled. 

 



 

 IAOS Bulletin NO. 43, Summer 2010 
Pg.38 

 

References Cited 
Ambrose, W. R., and C. M Stevenson 
2004 Obsidian Density, Connate Water, and 

Hydration Dating. Mediterranean Archaeology 
and Archaeometry 4(2):5-16. 

Anovitz, Lawrence M., J. Michael Elam, Lee R. 
Riciputi, and David R. Cole 

1999 The Failure of Obsidian Hydration Dating: 
Sources, Implications, and New Directions. 
Journal of Archaeological Science 26(7):735-
752. 

Carslaw, H. S., and J. C. Jaeger 
1959 Conduction of Heat in Solids, 2nd ed. Oxford: 

Clarendon Press. 
Cole, F. W. 
1970 Introduction to Meteorology. Wiley: New 

York. 
Crank, J. 
1975 The Mathematics of Diffusion. Oxford: 

Oxford University Press. 
Cvetanovic, R. J., D. L. Singleton, and G. 

Paraskevopoulos 
1979 Evaluations of the Mean Values and 

Standard Errors of Rate Constants and their 
Temperature Coefficients. Journal of Physical 
Chemistry 83(1):50-60. 

Doremus, R. H. 
1994 Glass Science, 2nd ed. New York: Wiley-

Interscience. 
2000 Diffusion of Water in Rhyolite Glass: 

Diffusion-reaction Model. Journal of Non-
Crystalline Solids 261 (1):101-107. 

2002 Diffusion of Reactive Molecules in Solids 
and Melts. New York: Wiley Interscience. 

Ebert, W. L., R. F. Hoburg, and J. K. Bates 
1991 The Sorption of Water on Obsidian and a 

Nuclear Waste Glass. Physics and Chemistry of 
Glasses 34(4):133-137. 

Friedman, Irving, Robert I. Smith, and William D. 
Long 

1966 Hydration of Natural Glass and Formation of 
Perlite. Geological Society of America Bulletin 
77:323-328. 

Friedman, Irving, Fred W. Trembour, Franklin L. 
Smith, and George I. Smith 

1994 Is Obsidian Hydration affected by Relative 
Humidity? Quaternary Research 41(2):185-190. 

Gerald, C. F., and P. O. Wheatley.  
1984 Applied Numerical Analysis, 3rd. ed. New 

York: Addison-Wesley. 

 
Halford, F. K. 
2002 New Evidence for Early Holocene 

Acquisition and Production of Bodie Hills 
Obsidian. Paper presented at the 28th Great 
Basin Anthropological Conference, Elko, NV. 

Haller, W. 
1963 Concentration-dependent Diffusion 

Coefficient of Water in Glass. Physics and 
Chemistry of Glasses 4(6):217-220. 

Hull, Kathleen L. 
2001 Reasserting the Utility of Obsidian 

Hydration Dating: A Temperature-Dependent 
Empirical Approach to Practical Temporal 
Resolution with Archaeological Obsidians. 
Journal of Archaeological Science 28:1025-
1040. 

Johnson, L. W., and R. D. Riess 
1982 Numerical Analysis, 2nd ed. New York: 

Addison-Wesley 
Mazer, J. J., C. M. Stevenson, W. L. Ebert, and 

J. K. Bates 
1991 The Experimental Hydration of Obsidian 

as a Function of Relative Humidity and 
Temperature. American Antiquity 56(3):504-
513. 

Meyer, S. 
1975 Data Analysis for Scientists and 

Engineers. Wiley: New York. 
Onken, Jill 
2006 Effective Hydration Temperature and 

Relative Humidity Variation within the 
Nevada Test and Training Range, Southern 
Nevada. Statistical Research Inc. Technical 
Report 06-50. 

Ridings, Rosanna 
1996 Where in the World Does Obsidian 

Hydration Dating Work? American Antiquity 
61(1):136-148. 

Rogers, Alexander K. 
2007a Effective Hydration Temperature of 

Obsidian: A Diffusion-Theory Analysis of 
Time-Dependent Hydration Rates. Journal of 
Archaeological Science 34:656-665. 

2007b Regional Scaling for Obsidian Hydration 
Temperature Correction. Bulletin of the 
International Association for Obsidian Studies 
39: 15-23. 



 

 IAOS Bulletin NO. 43, Summer 2010 
Pg.39 

 

2008a Obsidian Hydration Dating and Relative 
Humidity: An Issue and a Suggested Protocol. 
Bulletin of the International Association for 
Obsidian Studies 38: 11-14.  

2008b Scaling of Temperature Data for EHT 
Computation: A Study of Sites near Bodie, 
California. Maturango Museum Manuscript 41. 
Rev A dated 6 March 2008. Maturango 
Museum: Ridgecrest. 

2008c Obsidian Hydration Dating: Accuracy and 
Resolution Limitations Imposed by Intrinsic 
Water Variability. Journal of Archaeological 
Science. 35:2009-2016. 

2008d A Method for Hydration Rate Estimation, 
with a Bodie Hills Example. Maturango Museum 
Manuscript 44, dated 17 March 2008. 
Maturango Museum: Ridgecrest. 

Rosenthal, Jeffrey S. and Sharon A. Waechter 
2002 Results of Phase-II Test Excavations at CA-

ELD-616/H near Cool, Western El Dorado 
County. Report prepared for CalTrans District 
03, Marysville, California. 

Stevenson, Christopher M., J. Carpenter, and B. E. 
Scheetz 

1989 Obsidian Dating: Recent Advances in the 
Experimental Determination and Application of 
Hydration Rates. Archaeometry 31(2):1193-
1206. 

Stevenson, Christopher M., J. J. Mazer, and B. E. 
Scheetz 

1998 Laboratory Obsidian Hydration Rates: 
Theory, Method, and Application. In: 
Archaeological Obsidian Studies: Method and 
Theory. Advances in Archaeological and 
Museum Science, Vol. 3, M. S. Shackley, ed., 
pp.181-204. New York: Plenum Press. 

Stevenson, Christopher M., Mike Gottesman, and 
Michael Macko 

2000 Redefining the Working Assumptions for 
Obsidian Hydration Dating.  Journal of 
California and Great Basin Anthropology 
22(2):223-236. 

Stevenson, Christopher M., Ihab. M. 
Abdelrehim, and Steven W. Novak 

2004 High Precision Measurement of Obsidian 
Hydration Layers on Artifacts from the 
Hopewell Site Using Secondary Ion Mass 
Spectrometry. American Antiquity 69(4):555-
568. 

Van Huffel, S., and J. Vandewalle 
1991 The Total Least Squares Problem: 

Computational Aspects and Analysis. Society 
for Industrial and Applied Mathematics: 
Philadelphia. 

Wagner, Carl 
1950 Diffusion of Lead Chloride Dissolved in 

Solid Silver Chloride. Journal of Chemical 
Physics 18(9): 1227-1230. 

Yohe, R. M. II 
1992 A Reevaluation of Western Great Basin 

Cultural Chronology and Evidence for the 
Timing of the Introduction of the Bow and 
Arrow to Eastern California based on new 
Excavations at the Rose Spring Site (CA-INY-
372). Unpublished PhD Dissertation, 
Department of Anthropology, University of 
California, Riverside. 

1998 The Introduction of the Bow and Arrow 
and Lithic Resource Use at Rose Spring (CA-
INY-372). Journal of California and Great 
Basin Anthropology 20(1):26-52. 

Zhang, Youxue, E. M. Stolper, and G. J. 
Wasserburg 

1991 Diffusion of Water in Rhyolitic Glasses. 
Geochimica et Cosmochimica Acta 55(2):441-
456. 



 

 IAOS Bulletin NO. 43, Summer 2010 
Pg.40 

 

ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or renew 
your current IAOS membership using PayPal. 
Please take advantage of this opportunity to 
continue your support of the IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the Bulletin are 
always welcome. We accept electronic media on CD 
in MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide (available at  
www.saa.org/publications/StyleGuide/styFrame.html) 
for formatting references and bibliographies.  
 
Submissions can also be emailed to the Bulletin at 
cdillian@coastal.edu Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so if 
you do not hear from us, please email again and 
inquire.  

 
Deadline for Issue #44 is November 1, 2010. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Center for Archaeology and Anthropology 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@coastal.edu   Please 
send updated address information to Colby Phillips 
at colbyp@u.washington.edu  
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu  
 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 

 



IAOS Annual Meeting 
 

The annual meeting of the IAOS will be 
held at the 2011 Society for American 
Archaeology meetings in Sacramento, 
California. The IAOS meeting will be 

Friday April 1 at 3.30-5pm. Please see your 
SAA program for meeting location.  

    IAOS     
 International Association for Obsidian Studies 
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NEWS AND INFORMATION 

 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to cdillian@coastal.edu  
Thank you for your help and support! 

 
 

IAOS Elections 
 

We will hold electronic elections for President-Elect and Secretary-Treasurer in 
preparation for the 2011 IAOS Annual Meeting in Sacramento, CA. Candidate statements 
can be found on pages 6-7 of this IAOS Bulletin. Please email your vote to the current 
IAOS President, Tristan Carter at stringy@mcmaster.ca with “IAOS elections” in the 
subject line. 

International Association for Obsidian Studies 
 
President Tristan Carter 
Past-President Anastasia Steffen 
Secretary-Treasurer S. Colby Phillips 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://www.peak.org/obsidian 



IAOS Bulletin No. 44, Winter 2011 
Pg. 2 

NOTES FROM THE PRESIDENT 
 

     Greetings once again, this time from the 
snowy tail-end of term, as we approach the 
holiday season and that small window of post-
teaching research time before unadulterated 
consumerism kicks in. For the IAOS we are 
currently looking ahead to a range of 2011 
activities, not least our yearly gathering at the 
annual meetings of the Society for American 
Archaeology, this time around in Sacramento, 
CA during March 30th – April 3rd. We are 
hoping to gather on Friday 1st April at 3.30-
5pm for the actual IAOS meeting which we 
hope as many of you as possible will be able 
to attend; location to be announced in due 
course. This gathering offers us a chance to 
revisit the activities of the Society and plan for 
its productive future, not least through the 
announcement of the next president (for 2012-
14) and our new treasurer/secretary. These 
important posts have four excellent candidates 
standing for election, namely Dr. Jeff 
Ferguson and Dr. Ellery Frahm for president, 
plus Kyle Freund and Adam Nazaroff for 
treasurer/secretary; you can read their personal 
statements here in the Bulletin and then cast 
your votes via email to me, at: 
stringy@mcmaster.ca 
     On Thursday March 31st we also have a 
symposium that will hopefully be of interest to 
you all, titled The Cutting Edge: The State of 
Play in World Obsidian Studies; this is an 
evening session (6-9pm) and we will let you 
all know the location as soon as the SAA has 
informed me. This panel is chaired by myself 
and is sponsored by both the IAOS and the 
Society for Archaeological Sciences; see the 
SAA preliminary program for details... should 
be something for everyone! In due course we 
also hope to have a gathering of some kind in 
Europe in the next couple of years, potentially 
to run another version of our SAA 
symposium, albeit potentially with more of an 
Old World spin. There are a variety of 
meetings at which we could have a presence, 
including the annual meetings of the 

European Association of Archaeology, 
together with the 2012 bi-annual conference 
of the International Symposium of 
Archaeometry to be held in Liège, Belgium.   
     Next year we also hope to have some major 
updates on the IAOS website, specifically with 
regard to the bibliographic database that 
contains hundreds of references to studies 
worldwide on obsidian geo-chemistry, geo-
chronology and sourcing. Craig Skinner has 
already begun this process, something that I 
hope to help with over the next few months 
with the aid of two of my McMaster 
University Research Assistants. In the 
meantime we would greatly appreciate it if 
any of our members alert us to their recent 
publications, either as a list of bibliographic 
references and / or a PDF of the papers 
themselves; these should be sent either to 
Craig (at skinncr@peak.org), or me. 
     On a personal note, I enjoyed a wonderful 
summer out in the field collecting obsidian 
source samples in Turkey and Greece with a 
small group made up of two of my 
undergrads, Kyle Freund (a winner of the 
IAOS student poster competition at last year’s 
SAA’s), Daniel Contreras from Stanford, an 
expert in geo-archaeology and Peruvian 
obsidian, plus local collaborators from Van 
University in eastern Anatolia. It was in the 
latter region that we began our travails, 
including a nine hour romp around the rim of 
the magnificent caldera of Nemrut Dağ; 
wonderful views (see image), but lousy 
quality obsidian... We then travelled cross-
country to Cappadocia, where the chances of 
being shot by local bandits diminished, access 
to local wine increased and we got to visit 
some of the prehistoric Eastern 
Mediterranean’s most important source-based 
workshops at Kömürcü and Kayırlı on the 
Göllü Dağ massif, whose products were 
circulated through Anatolia, into Cyprus and 
down into the southern Levant. From there we 
continued eastwards and into the waters of the 
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Aegean, taking a James Bond-esque sea-taxi 
to the remote island of Giali, then wrapping up 
in the quarries of Melos, after which it was 
just a matter of dropping some major cash on 
excess baggage fees to get the samples back to 
the lab here in Hamilton. 
     The next stage of course is to analyze all 
these samples on my shiny Thermo Quant’X 
EDXRF in the McMaster Archaeological XRF 
Lab [MAX Lab] which is near-as-dammit 
operational, well once we get the green light 
from those lovely people at Health Canada... 
More on that in the next Bulletin where I am 
hoping to be able to share some of the results 
of our early work. Until then I wish you all a 
wonderful holiday season and hope that you 
all get some quality down time, perhaps even 

research time, alongside those hours spent 
with great aunts and screaming children... 
     One final holiday treat, check out the all-
too-important commentary on the use and 
abuse of pXRF in the latest SAA 
Archaeological Record by our own Steve 
Shackley... 
 
All the very best, 

 
Tristan Carter  
stringy@mcmaster.ca 
President IAOS 
Assistant Professor, Dept. Anthropology, 
McMaster University / Director MAX Lab 
 

 
 

 
 

The caldera rim at Nemrut Dağ, Lake Van, Turkey. IAOS members L-R: Tristan Carter, Kyle Freund, 
Daniel Contreras and Kelly Brown
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OBITUARY: Roger Curtis Green (1932-2009) Obsidian Studies Pioneer 
 

 
 

Roger C. Green in the field in 1964 
 

Overall obsidian studies are now realizing the potential that they appeared to 
hold when some of us began in the business some 30 years ago (Green 1998:232). 

 
     The realm of obsidian provenance and dating 
lost one of its founders, an IAOS Advisor, and one 
of my friends late last year.  Roger C. Green was 
one of the first to recognize the utility of obsidian 
provenance research in both North America and 
Oceania (Green 1962, 1964; Green et al. 1967).  
Roger was born in Ridgewood, New Jersey, and 
his family moved to Albuquerque, New Mexico 
when he was 16 where he attended Albuquerque 
High School downtown.  This move to New 
Mexico sparked his interest in archaeology, and 
during the summer between high school and 
becoming a freshman at the University of New 
Mexico, he worked in a number of archaeological 
sites under Frank Hibben in the Middle Rio 
Grande River Valley and the Largo-Gallina region 
of northern New Mexico (Green 1956).  Roger 
completed coursework in geology and linguistics 
as well as anthropology at UNM, and subsequently 
was accepted to the graduate program in 
anthropology.  He studied for a time under Edward 
Sapir and thought that he would work in 
linguistics, an early interest that became a factor in 
much of his archaeological research in Oceania.  
While in the Master’s program at UNM he worked 
extensively in the Largo Gallina region of north 
central New Mexico following his adviser 
Hibben’s earlier work (1938).  His UNM advisors, 
including Hibben, recognizing his outstanding 
acumen in prehistory, suggested that he attend 
Harvard University where he studied under 
Gordon Willey and Cora du Bois.  His first major 
publication was in American Antiquity in 1956 
entitled “A Pit House of the Gallina Phase” and 
noted a number of obsidian artifacts; one scraper, 

one “worked flake” and seven “unworked flakes” 
(1956:192).  He returned to his Largo-Gallina 
research late in life during a School of American 
Research (SAR) summer fellowship in Santa Fe 
where I analyzed some of these and other obsidian 
artifacts (Shackley 1999). This was quite typical of 
his long-term interest in obsidian provenance.  
     Roger’s interest in obsidian provenance studies 
began in earnest when he embarked on his 
doctoral research in Oceania focusing on the 
prehistoric sequence in the Auckland region 
(Green 1962, 1963; 1998).  However, Roger noted 
that his original stimulus for using obsidian 
provenance to solve archaeological problems came 
from two UNM geology students he knew who 
used a refractive index on sites in northern New 
Mexico, the first obsidian provenance study in 
North America (Boyer and Robinson 1956; Green 
1998; Shackley 2005).  Perhaps best enumerated 
in his own words from his 1998 summary of 
obsidian studies: 

 
When in 1958-59 I first seriously 

began to investigate the potential of 
volcanic glass studies for archaeology in 
New Zealand, and subsequently for the 
rest of Oceania, method and theory in the 
field was minimal.  In the field of sourcing 
the initial stimulation was the New 
Mexican work of Boyer and Robinson 
(1956)…and my original attempts began 
with that technique, and with the aim of 
showing that not all New Zealand obsidian 
came from a single source on Mayor 
Island (Duff 1956:231).  Shortly thereafter 



IAOS Bulletin No. 44, Winter 2011 
Pg. 5 

I learned of Friedman and Smith’s (1960) 
work on a new method of dating obsidian, 
and then through Graham Clark of an 
about to be published paper of Cann and 
Renfrew (1964) on more powerful 
methods (optical emission spectroscopy) 
of sourcing. 

This lead [sic] to a series of papers 
(Green 1962, 1964, Green et al. 1967; 
Ambrose and Green 1962) which explored 
the potential of these techniques for some 
12 source locations in New Zealand and in 
the early 1970s extended them to Oceania 
(Ambrose and Green 1972; Green 
1991:202)… (Green 1998:224). 

 
 What I find most academically remarkable 
about Roger Green was that he was one of the first 
to recognize the utility of obsidian provenance and 
dating studies, and most importantly how they 
could be used in the service of understanding 
prehistory – not just to provide some provenance 
and dating data, but as the core from which more 
theoretically interesting ideas could be used to 
understand the past.  Roger was always a great 
help to younger scholars.  The story of our 
friendship could be repeated by many others 
around the world.  In the 1990s, Roger contacted 
me when he was on one of his frequent trips to 
Berkeley in this case to visit his long-time 
colleague Pat Kirch.  He suggested that it might be 
time to put together an SAA session on obsidian 
studies and I planned to do that at the 1993 St. 
Louis meetings.  The session itself was rejected by  

SAA as not of universal interest, but Roger 
encouraged me to develop a volume with the 
authors, which we did and published by Plenum 
Press (now Springer) under the Society for 
Archaeological Sciences in 1998 with Roger 
writing the discussion chapter cited above 
(Shackley 1998). His colleagues in the Department 
of Anthropology at the University of Auckland 
where he was a faculty member from 1961 until 
his retirement in 1992 characterize him as one of 
the most effective and kind colleagues. 
 There is much more one could say about 
Professor Roger Green.  Much of what we do and 
think about obsidian provenance and dating can be 
directly linked to Roger’s ideas over the last 40 
years.  He was recognized for his scholarship 
being awarded a Fellow in the U.S. National 
Academy of Sciences, Honorary Fellow in the 
Society of Antiquaries of London, and a Fellow in 
the Royal Society of New Zealand.  In addition to 
teaching at Auckland, he taught for a while at the 
University of Hawaii, Manoa and held research 
positions at the Bishop Museum, Honolulu, and 
the American Museum of Natural History. 
 Science, archaeology, and archaeological 
obsidian studies have lost a giant in the field.  Few 
have or will have such a lasting and important 
effect on obsidian research as Roger Green. 
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Geoarchaeological XRF Laboratory 
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CANDIDATE STATEMENTS: IAOS President 

 
Ellery Frahm, Ph.D., University of Minnesota 
     I am a research associate in Geology & Geophysics at the University of Minnesota, and I recently 
earned my Ph.D. in Anthropology.  I have a M.S. in Interdisciplinary Archaeological Studies from 
Minnesota and a B.A. in Physics from Grinnell College.  Working at the interfaces of these disciplines is 
exciting and fruitful. 
     I have been studying obsidian since 2002, when I placed a few obsidian specimens in an electron 
microprobe and was intrigued by the varied microcosms I found -- I was hooked.  Since then, my 
principal analytical tool has been EPMA-WDS, and I also use data from NAA, various flavors of XRF, 
FT-IR, and magnetic techniques. 
     After finishing my Master’s research on native copper sourcing under the guidance of George “Rip” 
Rapp, he handed me his collection of Anatolian obsidian specimens and directed me to “Do something 
great with them.”  The result was my dissertation on the Bronze-Age obsidian industry of Tell Mozan in 
northeastern Syria.  For more on my work, including active projects on obsidian hydration and 
magnetism, please visit my website: http://web.mac.com/elleryfrahm/ 
     From 2005 to 2009, I was a student representative on the Geological Society of America (GSA) 
Archaeological Geology Division management board, and from 2009 to 2010, I was co-chair of the SAA 
Geoarchaeology Interest Group.  Last year, at GSA in Portland, I co-organized a session (Obsidian from 
Magma to Artifact) that brought together geologists and archaeologists who approach obsidian studies 
from diverse perspectives. 
     Traditionally IAOS has been associated chiefly with SAA.  As President, one of my goals would be to 
increase the society’s international visibility and membership in not only archaeological spheres but also 
geological ones, especially in such venues as GSA and Goldschmidt.  
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IAOS President candidate statements continued… 
 

Jeffrey Ferguson, Ph.D., Missouri Research Reactor 
     I have been involved in obsidian compositional studies for more than 15 years, and I am currently a 
Research Assistant Professor in the Archaeometry Laboratory at the University of Missouri Research 
Reactor (MURR).  While my own research has focused on compositional analysis for provenance studies, 
I contextualize this research in broader studies of lithic technology that include technological analysis and 
some hydration studies.  Since joining MURR, my obsidian source characterization research has included 
sources in Western North America (California, Oregon, Colorado, New Mexico, and Arizona), Indonesia, 
and Eastern Africa (Kenya, Tanzania, Ethiopia), with the majority of my efforts focusing on New Mexico 
and the Rift Valley of Kenya.  I have analyzed artifact assemblages from all over the United States, East 
Africa, the Philippines, and parts of Central and southern America.  Much of this research has involved 
intensive collaborations with dozens of archaeologists and geologists.  I am currently working to identify 
minor obsidian sources in western New Mexico and to understand how the use of small sources fits into 
large-scale procurement, and exchange patters.   
     The IAOS serves an important, although, in my opinion, rather limited, role in world-wide obsidian 
studies.  In recent years, the IAOS has focused on expanding membership, and these efforts, particularly 
those aimed at students, should continue.  However, a professional organization’s worth, and thus its 
value, to both current and prospective members, is based on the services and resources it provides.  For 
example, I would like to expand the valuable efforts of Craig Skinner to include compositional data and 
perhaps even source sample exchange programs on the IAOS web site, creating a powerful resource for 
IAOS members.  IAOS will continue to grow in both numbers and influence if we focus on providing 
useful research tools to our members and promoting the role of obsidian studies in archaeology. 
 

CANDIDATE STATEMENTS: IAOS Secretary-Treasurer 
 

Kyle Freund, McMaster University 
     Sound management is critical to the ongoing success of the International Association for Obsidian 
Studies (IAOS). I am a member of the association as a first year PhD student at McMaster University; my 
research focus is lithic analysis in the prehistoric Mediterranean, specifically by means of X-ray 
fluorescence (XRF) spectroscopy. As secretary/treasurer, I would be prepared to take on the responsibility 
of overseeing the budget, membership, and communications activities of the organization. I am qualified 
for this position having co-organized the 38th International Symposium on Archaeometry held this past 
May in Tampa, Florida. This experience taught me the nuances of organizing and corresponding with a 
large number of people from diverse backgrounds. Moreover, as an undergraduate at the University of 
Florida, I obtained a business minor which included taking several applicable courses related to business 
finance and accounting. I look forward to furnishing new ideas as to how IAOS can solidify its current 
standing and raise its profile in new venues, a topic which has been discussed in past meetings. 
 
Adam Joseph Nazaroff, M.A., Stanford University 
     I am currently a second-year archaeology graduate student in the Department of Anthropology at 
Stanford University, and hold both a B.A. and M.A. in Anthropology from U.C. Berkeley and the 
University of New Mexico respectively. My current research focuses on a regional survey of chert 
sources in central Turkey with the goal of undertaking a chert sourcing project at the Neolithic site of 
Çatalhöyük, Turkey. Previously, I have taken part in obsidian sourcing studies in the American Southwest 
and have lead a large-scale obsidian provenance project in southern Belize. Moreover, I have strived to 
become an active participant in the discourse on the use of portable XRF technology in obsidian studies. 
Throughout my graduate career I have been intimately involved in University political organizations, 
holding a variety of positions including that of a Graduate Representative in Archaeology and as the 
President of a student-run anthropological organization. I am also currently a workshop organizer at 
Stanford University. The experience I have gained from these roles will directly aid me in being a 
contributing member of the IAOS organizational body through the Secretary-Treasurer position.  
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NEWS AND NOTES: Want to have your laboratory or research highlighted here? Send news or 
notes to the Bulletin editor at cdillian@coastal.edu with the subject line “IAOS news.” 

 
 

Diffusion Laboratory 
1755 S. Sycamore St., Petersburg, VA 23805 USA 

 
Diffusion Laboratory is pleased to announce a new set of 
analytical services for archaeological investigations that 
includes X-ray fluorescence analysis and infrared 
spectroscopy. Please see our web site for additional 
information: 
 
http://www.diffusionlaboratory.com 
 
XRF analysis is a useful method in both historic and 
prehistoric archaeology for the characterization of materials.  
Geological origin or place of manufacture may be determined for materials such as volcanic 
rocks (e.g. rhyolite, basalt), prehistoric ceramics, historic earthenware, brick, glass, slate, or 
metals.  Infrared spectroscopy is equally versatile and can be used to characterize inks, pigments, 
and residues.  It is also the main instrumentation used in obsidian hydration dating.  In short, 
these methods can provide critical information for the evaluation of hypotheses about past 
behavior.  
 
Diffusion Laboratory is a facility devoted to providing high caliber analytical services in a timely 
manner to cultural resource management firms and academic institutions.  The laboratory is 
operated by Christopher M. Stevenson, Ph.D., who has over 20 years of experience in materials 
science analysis.    
 
Christopher M. Stevenson, Ph.D. 
Director 
Diffusion Laboratory, LLC 
1755 S. Sycamore St. 
Petersburg, VA 23805 
Ph: (804)-732-6970 
e-mail: diffusionlaboratory@gmail.com 
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IRIDESCENT OBSIDIAN FROM THE ISLAND OF TENERIFE, 
CANARY ISLANDS, SPAIN 

 
Reinhard Exel, D. Earth Sciences,  

Corresp. Member of the Geological Survey of Austria 
Friesenplatz 8/3/11, 1100 Wien/Vienna, Austria, EU 

 
Abstract 

 
This paper will report the first documented occurrence of iridescent black obsidian of the Canary 
Islands, within the Pico de Teide National Park on the Island of Tenerife. Iridescence appears as 
a microthin layer which covers, partially or completely, the surfaces of obsidian blocks within 
intracaldera rhyolite flows that crop out on the slopes of the lava dome Montaña Rajada (2509 
m). Results of thin sections and EDAX analysis of samples, completed at the Geological Survey 
of Austria in Vienna, determined the iridescence is caused by atmospheric alteration of obsidian 
due to changing temperature and humidity. Because this type of iridescent obsidian is not gem-
quality, it cannot be used for production of jewellery such as snowflake obsidian, rainbow 
obsidian or fire obsidian.  
 
     Tenerife is the largest of the seven volcanic 
Canary Islands. Volcanic activity of this 
archipelago, located about 110 km offshore 
southwest of Morocco in the North Atlantic 
(Figure 1), started in Middle Miocene and 
continued with some interruption phases, similar 
to extreme southern La Palma Island (formally 
called San Miguel Island) raising the new volcano 
Teneguía (439 m) in 1971. 
     Briefly, the geologic development of Tenerife 
Island is characterized by the existence of a basic 
complex composed of supposed plutonic rocks, 
covering up to the Middle Miocene the 
approximately 1000 m thick layer with basalts, 
trachites and phonolites of the Cañadas series, 
forming the Pre-Teide-Massive which composes 
the largest area of Tenerife. In this context note 
that residual melts at the ends of lava tongues, lava 
tubes as well as along margins of lava flows in the 
mentioned Massive formed radial jointed basalt 
columns by all around solidification and 
shrinkage, which appear as numerous basaltic 
rosettes, the so called Basaltic Flowers. One of 
these is probably the most beautiful throughout the 
world (Exel 2009). The end of the Pre-Teide-
Massive included the destruction of the central 
part of this large insular structure over a period of 
1 million years, forming, after some collapse 
events between ca. 155000 - 200000 years ago, the 
15 km wide Cañadas- Caldera. This Caldera is 

preserved only in the south of the Teide Massive 
at elevations between 2000 to 2100 m and is 
bordered on the south by the Caldera Mountain 
Range with its highest peak Montaña de Guajara 
(2715 m).  
     The last stage was characterized by recent 
emissions of intracaldera volcanic rocks (serie IV) 
forming the big active stratovolcanoes Pico Viejo 
(3134 m) and Pico de Teide (3718 m) as well as 
the volcanoes Montaña Blanca (2750 m) and 
Montaña Rajada (2509 m) located east of the Pico 
de Teide (Figure 1). Both produced thick series of 
grey to yellowish colored pumice and finally 
numerous glass lava flows composed of obsidianic 
rhyolites, which covered the mentioned pumice 
(Araña 1989; Rothe 1996). The oldest of the flows 
reached ca. 4 km in length and covered large areas 
of the eastern Cañadas Caldera appearing as aa-
lava. The last flows form relatively short tongues, 
appearing on the slopes of Montaña Blanca, where 
hot melt quickly solidified, conserving flow 
structures visible as laminations and folds and also 
preserving these structures in the similar flows, 
forming the lava dome Montaña Rajada. 
     While taking samples to find out parameters for 
the exact identification of obsidian autcropping in 
the Cañadas Caldera, particulary in the black 
obsidian-bearing rhyolitic flows on the western 
slope of the lava dome Montaña Rajada, I could 
observe black obsidian blocks in sizes of ca. 35 x 
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Figure 1. Sketch map of the Canary Islands. On the right map the obsidian occurrences are 
marked. 1 and 2: intracaldera obsidian-flows; 1 – Site with iridescent obsidian on the western slope 
of the lava dome Montaña Rajada; 2 – the mined site El Tabonal Negro. 3 – The mined site El 
Tabonal de los Guanches, outside de Cañadas caldera. 
 
 
50 x 80 cm to more than 1,0 x 1,5 x 2,00 m with 
iridescent surfaces (Figure 2) like those appearing 
sometimes on ore minerals as chalcopyrite, 
antimonite, enargite and others. Being inside Teide 
National Park, such blocks could not be 
destructively sampled; only some small samples 
could be taken using a geologic hammer.  
     Thin sections and EDAX analysis of these 
samples were done in the laboratories of the 
Geological Survey of Austria in Vienna and 
showed only some inclusions of idiomorphic 
Ilmenite [FeTiO3] and small amounts of Mn. 
Therefore, in all probability, the genesis of 
iridescence, which covers partially or completely 
the surfaces of the black obsidian, is caused by 
atmospheric alteration of obsidian, due to 
changing temperature and humidity during 
insolation and heavy rainfall in summertime, as 
well as snow and freezing in wintertime, 
dissolving Fe und Mn. On the basis of these facts, 

the iridescent obsidian in this discussion is not 
gem-quality such as snowflake obsidian, rainbow 
obsidian or fire obsidian. 
     I should like to point out that most of the black 
obsidian occurring in the intracaldera glass lava 
flows show to the naked eye 2-8 mm long white 
inclusions, which I could identify by thin section 
analysis to be idiomorphic plagioclases, twinned 
due to albite law. But there are also sites where the 
black obsidian occurs without inclusions, such as 
within a glass lava flow of the Montaña Blanca in 
locality El Tabonal Negro and within a glass lava 
flow outcropping on the northern slopes of Pico de 
Teide in locality El Tabonal de los Guanches 
(Figure 1). Both occurrences investigated by 
Hernández Gómez, Galván Santos and Barro Rois 
(1998) were mined occasionally in moderate scale 
by prehispanic Neolithic population invading the 
Canary Islands from North Africa presumably at 
the earliest about 1000 B.C., based on C14- data 
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Figure 2. A block of black obsidian covered by a 35 cm large thin iridescent layer from the western 
slope of Montaña Rajada. 
 
(see Mederos Martín and Escribano Cobo 2002: 
44-48). This population developed a relatively 
primitive culture - not using a potter´s wheel, 
plough, or bow and arrow when the Spanish 
conquered the Canary Islands between 1704 -1795 
A.C. (Luis Concepción 2000; Mederos Martín and 
Escribano Cobo 2002). 

Acknowledgement 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.peak.org/obsidian/ 
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or renew 
your current IAOS membership using PayPal. 
Please take advantage of this opportunity to 
continue your support of the IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the Bulletin are 
always welcome. We accept electronic media on CD 
in MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide (available at  
www.saa.org/publications/StyleGuide/styFrame.html) 
for formatting references and bibliographies.  
 
Submissions can also be emailed to the Bulletin at 
cdillian@coastal.edu Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so if 
you do not hear from us, please email again and 
inquire.  

 
Deadline for Issue #45 is May 1, 2011. 
 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Center for Archaeology and Anthropology 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@coastal.edu   Please 
send updated address information to Colby Phillips 
at colbyp@u.washington.edu  
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://www.peak.org/obsidian/ 
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 
colbyp@u.washington.edu     
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
colbyp@u.washington.edu  
 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.peak.org/obsidian/ and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 
___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 

enclosed (see below). 
 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 

membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 

article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 
My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 
Please return this form with payment to: 
Colby Phillips 
IAOS 
c/o University of Washington 
Department of Anthropology 
Box 353100 
Seattle, WA  98195-3100 
U.S.A. 

 



IAOS Election Results 
 

The results of our recent election are in! 
Dr. Ellery Frahm, University of Minnesota, 

is our new President-Elect, and Kyle 
Freund of McMaster University has 

already begun his duties as the new IAOS 

Secretary-Treasurer.  
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to cdillian@coastal.edu  
Thank you for your help and support! 

 

 

IAOS Student Paper Awards 

 
The IAOS is pleased to announce the recipients of 2011 student paper/poster awards 
granted for papers presented at the 2011 Society for American Archaeology annual 
meeting. The winners are: Lucas Martindale Johnson (University of Florida), Scott 
Bigney (California State University, Dominguez Hills), and Allison Barden (University 
of California, Berkeley). Congratulations to our award recipients. Winners receive free 
membership to the IAOS and are invited to publish their papers in the IAOS Bulletin. 

Watch for a writeup of their research papers in the next issue. 

International Association for Obsidian Studies 
 

President Tristan Carter 
President-Elect Ellery Frahm 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     It’s nearly the end of May and finally the sun 
has deigned to appear in Ontario skies; I should 
be delighted – after a very long and miserable 
winter – but actually need to stay indoors and 
write the Çatalhöyük obsidian report before 
leaving for another season of fieldwork in 
Greece and Turkey. It has been a busy and 
productive winter/spring for us in the IAOS, 
with a lot more to follow in the coming 
academic year. Before I comment further on that 
I want to lead off with some important 
Association news.  
     This past fall and early winter we had 
elections for our next president and 
secretary/treasurer, for which we had an 
excellent virtual turn out, with over 60% of you 
voting. Both were very closely contested 
positions, and I am delighted to be able to 
announce that our new president elect is Dr. 
Ellery Frahm, a Lecturer in Anthropology and 
Earth Sciences at the University of Minnesota, 
who will assume his full presidential tenure in 
April 2012, at our next annual meeting. We also 
have a new secretary/treasurer, Kyle Freund, a 
Ph.D. candidate from McMaster University, 
who has already commenced his responsibilities. 
I think we are very lucky to have both on board 
and to be in such good hands for the next few 
years. I would like to offer a heartfelt thanks to 
both Dr. Jeff Ferguson and Adam Nazaroff, the 
narrowly defeated candidates for these 
positions; it is only through the membership 
putting themselves forward for these positions 
that keeps us an active and productive 
association. Thank you also to Dr. Ana Steffen, 
our past president who has now completed her 
four-year cycle of committee responsibilities 
and Colby Phillips for all his sterling work as 
secretary/treasurer. 
     Our 2011 gathering was of course held at the 
annual meeting of the Society for American 
Archaeology in Sacramento, California. This 
was an excellent turn out for the IAOS, with a 
great many of us involved in various conference 
presentations, not least our own panel, co-
sponsored by the Society for Archaeological 

Science, held on the first evening of the SAA’s 
and titled The Cutting Edge: The State of Play in 

World Obsidian Studies. The panel had both a 
methodological (characterization and dating) 
and regional component, the latter detailing 
Mediterranean, Pacific island, African, plus 
South and North American case studies. It was a 
wonderful gathering and great in particular to 
have Robin Torrence and Marina Milić travel all 
the way from Australia and the UK respectively. 
After the academic engagement there was a 
social gathering at one of Sacramento’s brew 
pubs that provided a terrific opportunity for 
everyone to reconnect and meet anew. The 
highlight of the next day for many of us was our 
own Prof. Steve Shackley receiving the Society 

for American Archaeology’s Excellence in 
Archaeological Analysis award, a thoroughly 
well-deserved prize for one of our long-standing 
IAOS members and a mentor, collaborator and 
friend for many of us. 
     We are planning ahead for next year’s 
meetings and Prof. Mike Glascock has already 
sent out a call for papers for a panel to be – 
provisionally – titled Alaska to Patagonia: New 

Directions in Americanist Obsidian Studies. 
Talking of Prof. Glascock, congratulations are in 
order for him and Prof. Yaroslav V. Kuzmin for 
their new BAR volume that developed from 
their panel at the 2005 SAA’s. This volume: 
Crossing the Straits: Prehistoric Obsidian 

Source Exploitation in the North Pacific Rim 
(BAR Int. Series 2152, 2010, Archaeopress, 
Oxford) is a very welcome addition to the 
literature and will prove an invaluable reference 
for those interested in current developments in 
Japan, the Russian Far East, Alaska and the 
Pacific coast as far south as Mexico on the 
North American side.    
     Further news, includes the fact that Craig 
Skinner continues to update the IAOS web-site, 
a sterling endeavour for which everyone is 
grateful for 
(http://members.peak.org/~obsidian/); once 
again, in helping Craig to maintain this 
wonderful facility we encourage you to alert 
him (or me) of your most recent publications 
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and/or those that are missing from the web-site’s 
bibliography (skinncr@peak.org or 
stringy@mcmater.ca).  
     Well that’s where I will leave it for now. I 
wish everyone the best for their summer plans, 
as I too gear up for more source sampling in the 
east of Turkey and the Aegean with a small 
group of colleagues, students and fellow IAOS 
members. A report on that and the work by my 
own McMaster Archaeological XRF Lab [MAX 

Lab] on Eastern Mediterranean and 
Mesoamerican obsidian in the next Bulletin. 
Have a great summer and catch you in the fall! 
 
Tristan Carter  
stringy@mcmaster.ca 
President IAOS 
Assistant Professor, Dept. Anthropology, 
McMaster University / Director MAX Lab 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Post-panel drinks at the 2011 Society for American Archaeology meetings in Sacramento, California.
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NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin editor at cdillian@coastal.edu with the subject line “IAOS news.” 

 

2011 Award for Excellence in Archaeological Analysis, given by the Society for American 

Archaeology to M. Steven Shackley, University of California, Berkeley 

 

 

 

     Established in 2001, this award recognizes the 
excellence of an archaeologist whose innovative 
and enduring research has made a significant 
impact on the discipline. Nominees are evaluated 
on their demonstrated ability to successfully create 
an interpretive bridge between good ideas, 
empirical evidence, research, and analysis. This 
award now subsumes within in it three themes 
presented on a cyclical basis: (1) an Unrestricted 
or general Category; (2) Lithic Analysis; and (3) 
Ceramic Analysis. 
     I have known Steve for thirteen years, and he is 
unequaled as an outstanding mentor, scholar, and 
colleague. His research has paved the way for the 
ubiquitous use of geochemical characterization 
and sourcing of obsidian artifacts in archaeological 
contexts around the globe. He has not only 
personally greatly advanced our knowledge of 
obsidian sourcing, but has also helped to 
democratize the science, making trace element 
data publicly available on the web and widely 
publishing both the methods and the results of his 
research. As a result, almost all archaeological 

research in obsidian-rich regions now uses 
geochemical sourcing as an additional data set 
aiding our understanding of the past. In fact, his 
Ph.D. dissertation, Early Hunter-Gatherer 

Procurement Ranges in the Southwest: Evidence 

from Obsidian Geochemistry and Lithic 

Technology, is the seminal work on obsidian 
sourcing in the American Southwest. His 
subsequent published books on obsidian including 
Archaeological Obsidian Studies: Method and 

Theory (Plenum Press), and Obsidian: Geology 

and Archaeology in the North American Southwest 

(University of Arizona Press), and numerous peer-
reviewed articles only further reinforce his 
position as a leader in the field.  
      I first met Steve at the Society for American 
Archaeology meetings in 1997, and he 
subsequently served as my Ph.D. adviser at the 
University of California, Berkeley, where I 
received my degree in 2002. As a mentor, Steve is 
unmatched. He was a strong supporter of my 
research goals and graduate ambitions, but also 
made a special effort to involve me in his own 
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work on obsidian geochemistry. Under his 
tutelage, I received training in the operation of the 
energy dispersive X-ray fluorescence machine in 
the Berkeley Archaeological XRF Laboratory, and 
the interpretation of the resulting data. Steve 
encouraged me to work with him on research 
projects that resulted in some of my earliest co-
authored publications. He maintains a strong 
dedication to his students, both at the graduate and 
undergraduate level, and I received outstanding 
support throughout my graduate career. I 
ultimately conducted my own Ph.D. dissertation 
research on obsidian in northeastern California, 
and benefited greatly from Steve’s expertise and 
experience.  
     Following to the completion of my Ph.D. in 
2002, Steve continued to serve as a mentor and 
colleague. We have collaborated on a research 
project looking at the long-distance movement of 
rare obsidian artifacts recorded in eastern United 
States archaeological collections. Though these 
finds are often disputed as evidence of more recent 
transport of archaeological materials, we have 
documented a substantial number of specimens 
from museum collections and more recent 
excavations. These artifacts have been 
geochemically analyzed and sourced using X-ray 
fluorescence and revealed western U.S. geologic 
provenance, suggesting raw material transport on a 
continental scale. Steve worked with me on these 
analyses, and is co-author of two peer-reviewed 
articles on this research. His devotion to students 
clearly does not end with the granting of the 
degree, but he continues to offer expertise and 
assistance whenever he can.  
     My personal experience with Steve is typical of 
the kind of support he offers to students and 
colleagues. Yet beyond his dedication to teaching 
and mentoring, his research has provided new 
methods and new interpretations.  He 
demonstrated that a wider range of obsidian 
sources were available and used prehistorically in 

the American Southwest than originally thought, 
yielding interpretations about procurement and 
exchange that are vastly more complex. His 
publications on the use of secondary deposits of 
obsidian nodules have served as cautionary tales 
for researchers looking to pinpoint quarry locales, 
suggesting that these secondary deposits must also 
be viewed as procurement sites for models of raw 
material use and exchange. And, he has expanded 
obsidian sourcing research to include personal 
contributions in Peru, Honduras, Ethiopia, 
Mexico, Russia, and Turkey.  
 
In addition to the award, Steve also presented a 
retrospective of his long career in archaeology 
entitled “Rattlesnakes, Arrowheads, and Obsidian: 
Thirty years of geoarchaeological science in the 
North American Southwest” at the Archaeological 
Research Facility at U.C. Berkeley on April 13, 
2011.  
 
I can only imagine that the presentation 
announcement was written by Steve himself: 
 
“Beginning in the desert of southeastern San 
Diego County, this will be a retrospective of an 
amusing career of long desert treks for a young 
geology student who was drawn into anthropology 
as a way to apply geology to the human condition. 
Along the way the journey was a discovery that a 
poor son of blue collar workers could animate the 
American dream and change the intellectual 
course of Southwestern archaeology by integrating 
petrology and geochemistry with archaeological 
method and theory, and warping the minds of 
young archaeology students.” 
  
 
Carolyn Dillian 
Coastal Carolina University 
 
Photo by Michael Ashley 
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2011 Pomerance Award for Scientific Contributions to Archaeology, given by the 

Archaeological Institute of America to Michael D. Glascock, University of Missouri 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

     In recognition of his distinguished record of 
contribution to the advancement of archaeological 
science, the 2011 Pomerance Science Medal 
Award is awarded to Michael D. Glasock. Dr. 
Glascock, Research Professor and Group Leader 
of the Archaeometry Lab at the University of 
Missouri, is renowned worldwide for his 
application of methods of elemental analysis to 
determine the source of archaeological ceramics 
and obsidian and to reconstruct ancient trade and 
socioeconomic systems. 
     Since earning his PhD in Nuclear Physics at 
Iowa State University in 1975, Michael Glascock 
has been on the research staff of Missouri 
University Research Reactor (MURR). He 
personally established the Archaeometry 
Laboratory in 1988, using instrumental neutron 
activation analysis (INAA) for chemical 
fingerprinting of archaeological materials. With 
eight major grants from the National Science 
Foundation, and awards from other agencies to 
support his laboratory, this has resulted in 
significant subsidies for collaborative analyses of 
archaeological artifacts from thousands of 
archaeological sites in the United States, Latin 
America, and many other parts of the world, with 
nearly 100,000 artifacts analyzed. In the past 
decade his laboratory has expanded beyond INAA 
to include X-ray fluorescence (XRF), and laser 
ablation ICP mass spectrometry (LA-ICP-MS). 
     While his own research interests have focused 
on the western US and Mesoamerica, Michael 
Glascock has made significant contributions to 

archaeological studies in the Mediterranean and 
other parts of the world. In addition to performing 
such analyses, Michael Glascock has truly 
collaborated in the initial development and 
organization of research projects, as well as the 
interpretation and dissemination of the data 
ultimately produced. In many cases, he has 
himself visited archaeological sites and collections 
around the world in order to assist in the 
organization of the research and selection of 
samples for analysis. Overall, this has resulted in 
more than 400 publications in major journals 
(including Science, Nature, and many archaeology 
journals such as Archaeometry, and Journal of 

Archaeological Science). He has also published 
several edited volumes, including Archaeological 

Chemistry: Analytical Techniques and 

Archaeological Interpretation (2007); Laser 

Ablation ICP-MS in Archaeological Research 
(2005, with R.J. Speakman); and Geochemical 

Evidence for Long-Distance Exchange (2002). 
     At the same time, Michael Glascock has 
directly trained and supervised more than 30 
undergraduate and graduate students, as well as 
post-docs, from the University of Missouri, and 
more than 100 from other institutions, while 
promoting in general the education of 
archaeologists and students in scientific research. 
He has welcomed the sharing of data, led pilot and 
experimental projects, and performed extensive 
public and extracurricular service as well, all 
representative of his kind, friendly, and generous 
character.  
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     For his outstanding contributions in the areas of 
research, service, and teaching in archaeological 
science, the Archaeological Institute of America 
honors Michael D. Glascock with the 2011 
Pomerance Award for Scientific Contributions to 
Archaeology. 
     A special Pomerance Award Colloquium was 
held at the 112th Annual Meeting of the 
Archaeological Institute of America, San Antonio, 
Texas, January 6-9, 2011, organized by Robert 
Tykot & Hector Neff, titled "Scientific Analyses 

of Obsidian and Ceramics. Papers in Honor of 
Michael D. Glascock" and which included six 
presentations plus Mike as the discussant. 
     Mike Glascock served as President of IAOS 
from 1994-1996. For description of the Pomerance 
Award and a list of previous winners: 
http://www.archaeological.org/awards/pomerance 
       IAOS members may submit nominations for 
future awards to Robert H. Tykot, Pomerance 
Award for Scientific Contributions to Archaeology 
Committee, email: rtykot@usf.edu  

_________________________________________________________________________________ 
 

Obsidian papers presented at the 112th Archaeological Institute of America annual conference: 
 

Obsidian Circulation in Bolivia, Chile and Argentina 
Martin Giesso, Northeastern Illinois University 
 

Research on obsidian sourcing in the Andes south of Peru has taken an important place in archaeological 
research in the last two decades. Expanding from my research in the Titicaca basin and central Argentina, 
in this paper I integrate published information by national (Bolivian, Chilean and Argentine) and foreign 
scholars working in the Titicaca basin, northern Chile and northwestern Argentina, central Chile and 
central-western Argentina, and in Patagonia, in order to understand the procurement and distribution 
mechanisms as well as interconnections between different Precolumbian societies along the Andean chain 
from a cross-cultural perspective. Sites where obsidian was utilized date from the Late Pleistocene-Early 
Holocene transition (11,000-10,000 BP) to the Late Horizon (A.D. 1500), covering all of the human 
settlement of the region since the arrival of the first inhabitants to the southern Andes. The paper will 
include comparisons between foraging societies and agriculturalists and between state and non-state 
societies both of the Andes and the non-Andean regions located to the East. Sourcing methods include 
instrumental neutron activation analysis (INAA), portable and nonportable X-ray fluorescence 
spectrometry (XRF), and proton induced X-ray emission (PIXE), from the Missouri University Research 
Reactor and other facilities. 
 

Selective Use of Obsidian Subsources on Mediterranean Islands 
Robert H. Tykot, University of South Florida 
 

Previous research on obsidian trade in Italy has demonstrated the importance of identifying specific 
geological subsources on Sardinia, and analyzing lithic assemblages to reconstruct prehistoric selection, 
acquisition, and transport strategies. Subsequently, detailed surveys and analyses of obsidian outcrops on 
Lipari, Palmarola, and Pantelleria, presented at previous AIA annual meetings, also revealed the existence 
of multiple, chemically distinguishable subsources on each. These analyses were conducted by Michael 
Glascock and colleagues at the University of Missouri, using instrumental neutron activation analysis, 
laser ablation ICP mass spectrometry, and X-ray fluorescence.  
     In this presentation, results of analyses of archaeological artifacts made of obsidian from these central 
Mediterranean islands, used primarily in the Neolithic and Bronze Ages, again illustrate the utility of 
attribution to specific subsources. Large assemblages from multiple archaeological sites on Malta, in 
central Italy, and in different parts of Croatia were recently analyzed using a non-destructive, portable 
XRF spectrometer that produces quantitative trace element data. The results for this analysis of hundreds 
of artifacts provide statistically significant data on the use of these island obsidian subsources. When 
combined with the quality and quantity of geological obsidian at different subsource areas, both coastal 
and inland, along with available information on contemporary occupation sites, the obsidian data allow 
interpretations to be made regarding territorial control, accessibility, maritime transport - of obsidian and 
likely other materials as well - and sociopolitical changes over time. 
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THE SCOTTISH ARCHAEOLOGICAL PITCHSTONE PROJECT: RESULTS 
 

Torben Bjarke Ballin, Lithic Research 
Honorary Research Fellow, Archaeological Sciences, University of Bradford 

 
     The Scottish Archaeological Pitchstone Project 

(SAPP) was presented in IAOS Bulletin 37 (Ballin 

2007), and it has now been completed (Ballin 

2009). Below, the project’s results are briefly 

summarized. 

     As explained in the Bulletin’s volume 37, 

volcanic glass comes in two main forms. One form 

is obsidian (usually < 0.5% H20), whereas the 

other is pitchstone (typically > 5% H20). Volcanic 

glass is known from igneous complexes 

throughout the world, but in Britain it is only 

found in western Scotland and Northern Ireland 

(the British Tertiary Volcanic Province; Emeleus 

& Bell 2005). All volcanic glass found in Britain 

is in the form of pitchstone, and it is generally 

accepted that only pitchstone from the island of 

Arran, immediately west of Glasgow (Figs. 1 and 

5), had the properties required to become widely 

used as a toolstone. 

     The project was started in 2004, with the aim to 
update older publications on archaeological 
pitchstone by 1) producing a computer database of 
all known artefacts in Arran pitchstone, and 2) 
discussing the now available evidence, not least 
the distribution of the finds. The database replaces 
that of Williams Thorpe & Thorpe’s catalogue 
(1984), which embraced 1,392 pieces from 101 
sites. The SAPP database includes two sub-
databases, namely a detailed one for material 
examined in Scottish museums, or – for newer 
material – at the premises of the various 
excavating units, and a less detailed one for 
material which is still being processed, and which 
therefore was not available to the analyst. In total, 
5,542 pieces of worked pitchstone was examined 
and characterized, deriving from approximately 
350 sites. In addition, 14,707 pieces have been 
included in the database of not-examined artefacts, 
deriving from c. 125 sites. Approximately 13,300 
of the latter were retrieved in connection with 
Glasgow University’s Archaeological Research 
Division’s recent work on Arran.  
 

 
Figure 1. The great pitchstone sill at Dun Fionn, 
on Arran’s east-coast. 
 
     As part of the SAPP, a number of parallel 
projects were undertaken, namely: 1) the analysis 
of all archaeological pitchstone at Biggar 
Museum, South Lanarkshire (Ballin & Ward 
2008); 2) the analysis, with Chris Barrowman and 
John Faithfull (2009), of the large porphyritic 
pitchstone assemblage from Blackpark Plantation 
East on Bute; 3) the analysis of the pitchstone 
assemblage from the Barnhouse Neolithic village 
on Orkney (to be published in the New Orcadian 
Antiquarian Journal); and 4) the production, with 
John Faithfull (2009), of a gazetteer of Arran 
pitchstone outcrops. 
     The project’s most immediate results have been 
the full or partial rejection of a number of myths, 
which had developed over the years, such as: ‘in 
Scotland, pitchstone was used from the Mesolithic 
period to the Early Bronze Age’; ‘all pitchstone 
outwith Arran is aphyric and derive from the 
Corriegills district in eastern Arran’; and ‘there are 
no pitchstone tools in assemblages outwith Arran’. 
In terms of the dating of pitchstone use, this 
material was in use from the Mesolithic period to 
the Early Bronze Age, but only on Arran itself. 
Outwith Arran, there is no evidence to support 
Mesolithic pitchstone use, and on the Scottish 
mainland there is no evidence of use in the Bronze 
Age (possibly excluding the county of Argyll & 
Bute, immediately north of Arran). Most probably 
pitchstone was introduced outside Arran at the 
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beginning of the Early Neolithic period, and – 
apart from in the west and on Orkney (north of 
Scotland) – exchange in pitchstone probably 
stopped at the transition between the Early and 
Late Neolithic periods (pitchstone artefacts from a 
number of non-Arran sites shown as Figures 2-4). 
 

   
Figure 2. Aphyric pitchstone artefacts from 
Auchategan in Argyll (Ballin 2006), Barnhouse on 
Orkney (Ballin forthcoming a), and Blackpark 
Plantation East on Bute (Ballin et al. 2009).  
 

 
Figure 3. Spherulitic/lightly porphyritic pitchstone 
artefacts from Auchategan in Argyll (Ballin 2006), 
Barnhouse on Orkney (Ballin forthcoming a), and 
Blackpark Plantation East on Bute (Ballin et al. 
2009).  

 
Figure 4. coarsely porphyritic pitchstone artefacts 
from Auchategan in Argyll (Ballin 2006), 
Barnhouse on Orkney (Ballin forthcoming a), and 
Blackpark Plantation East on Bute (Ballin et al. 
2009).  
 
     It is true that aphyric pitchstone dominates the 
Scottish mainland east of Arran almost 
completely: the more than 700 pieces from Biggar, 
central southern Scotland, include only one piece 
with large crystalline inclusions, and the c. 1,700 
pieces from Luce Bay in the south-west also only 
include one coarsely porphyritic piece. However, 
assemblages from Argyll & Bute generally include 
more porphyritic specimens than their eastern 
counterparts, and at Blackpark Plantation East, on 
the Isle of Bute, a probably Late Neolithic 
assemblage of now c. 400 pieces of mostly 
porphyritic pitchstone was found. 
 In terms of pitchstone assemblages and tools, 
the question is how ‘a tool’ is defined? If it is 
accepted that a tool is a secondarily modified 
blank, pitchstone assemblages off Arran include 
relatively large numbers of tools, although mostly 
in the form of simple edge-trimmed pieces. 
However, formal tools are also present, embracing 
arrowheads, scrapers, piercers and truncated 
pieces. Interestingly, pitchstone implements 
become relatively more numerous with increasing 
distance to the sources on Arran, probably in an 
attempt not to waste a precious resource. The same 
phenomenon is known from, for example, the 
Western Isles (formerly the Outher Hebrides), 
where flint has a considerably higher tool ratio 
than the more abundant, but less precious, quartz. 
     The distribution of Arran pitchstone across 
Scotland and northern Britain shows several 
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interesting trends, which all need careful 
consideration: 1) A number of factors (eg, types of 
pitchstone, duration of pitchstone use) indicate 
similarities between Arran and Argyll & Bute, and 
most likely these areas formed part of the same 
social territory. This territory is also defined by the 
construction of simple Clyde cairns and distinct 
local forms of pottery.  
2) The distribution of pitchstone across Scotland 
shows a marked tendency to cluster (Figure 5), 
and it is thought that the exchange of Arran 
pitchstone may have been organized in a complex 
network based on redistribution centres. Two fall-

off curves were produced, one for the area north of 
Arran (Figure 6), and one for the remaining parts 
of Scotland and northern Britain (Figure 7). They 
suggest that two different mechanisms may have 
been involved: on the Irish and British mainlands, 
redistribution occurred via very large centres, 
supplying extensive areas of hinterland, whereas 
in the western Scottish archipelago and fiord 
landscape, redistribution occurred via smaller 
centres on the individual islands and in the fiords.  
 
 

 

 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The distribution of worked pitchstone across northern 
Britain. Arran has been highlighted. 
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Figure 6. Fall-off curve for the area north of Arran. 
 
 
 
 

Figure 7. Fall-off curve for the remainder of northern Britain. 
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3) The frequency of pitchstone clearly declines 
with growing distance to the sources on  Arran, 
and it is possible to suggest a zonation of Scotland 
/ northern Britain based on this fact: Arran itself 
represents one zone, characterised by very high 
proportions of pitchstone and use of volcanic glass 
throughout the Mesolithic, Neolithic and Early 
Bronze Age periods (outwith Arran, pitchstone use 
is largely an Early Neolithic phenomenon); a zone 
around Arran – involving the western half of 
southern Scotland and Northern Ireland – is 
characterised by the presence of vast centres, each 
counting more than 500 pieces within one 10x10 
km square (Fig. 8); in a third zone – SE Scotland 
and the area around the Firth of Forth (near 
Edinburgh) – pitchstone is still relatively common, 
but it does not occur in these exceptional numbers; 
and in a peripheral zone (up to 400 km from 
Arran), pitchstone-bearing sites are characterised 
by the presence of, at most, one or two pieces.  
     Since the completion of the SAPP, the analyst 
has carried out another research project (Ballin 
forthcoming b), which was funded by, and carried 
out at, the National Museums Scotland, in 
Edinburgh. This project focused on the Late 
Neolithic assemblages from Overhowden and 
Airhouse in the Scottish Borders, south-east 
Scotland, and the use at these sites of 
predominantly grey and black flint from north-east 

England (‘Yorkshire flint’). The latter project 
complements the SAPP, and, combined, the two 
projects may show how a prehistoric exchange 
network changed radically at the transition 
between the Early and Late Neolithic periods: in 
the Early Neolithic, pitchstone moved through 
southern Scotland from west towards east, 
whereas in the Late Neolithic, so-called Yorkshire 
flint moved in the opposite direction. 
     Although the SAPP has now been completed, 
the analyst hopes that it will be possible to 
continuously update the distribution of Scottish 
archaeological pitchstone as new finds are being 
made. One area in need of future attention is the 
unsolved matter of pitchstone use in England 
(Ballin 2008). At present, only four pieces have 
been published from three sites, all recovered 
immediately south of the Anglo-Scottish border. If 
Arran pitchstone travelled as far towards the south 
as it did towards the north (400 km), one should 
expect to be able to find pitchstone at least as far 
south as Manchester, and probably further, as the 
distribution towards the north may mainly have 
been stopped by the Atlantic Ocean. Most 
probably, much ‘English’ pitchstone has simply 
been misidentified as black chert, dark flint, or 
glassy slag. 
  
 

Figure 8. The likely territorial structure of central and southern Scotland – subdivision by Thiessen 
polygons. 
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The analyst would like to thank a number of grant-
aiding institutions, without the help of which it 
would not have been possible to carry out this 
project. They are: Historic Scotland, National 
Museums Scotland, the Society of Antiquaries of 
Scotland, the Robert Kiln Trust, and the Catherine 
Mackichan Bursary Trust. 
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Abstract 
Recent excavations in northwestern Iran at the ancient site of Kul Tepe, located near the city of 
Jolfa in the province of Eastern Azerbaijan, brought to light several obsidian tools indicating that 
Kul Tepe was a workshop. In this paper, we report on the provenance results for 53 of the 
obsidian tools analyzed by X-ray fluorescence (XRF). 
 
Introduction 
     Obsidian has a special significance in 
archaeological studies. The fracturing properties of 
this stone which make it important for tool 
manufacture and its compositional properties and 
which are useful for determining source make 
obsidian ideal for studying trade and exchange. In 
the mid-1960s, Renfrew and his colleagues 
(Renfrew et al. 1966; 1968) studied obsidian in 
northwestern Iran. Later, Blackman (1984) 
demonstrated that long distance trade existed 
between ancient sites in southern Iran and obsidian 
sources located in central Anatolia. Renfrew’s 
research on obsidian sources in Anatolia and the 
Near East focused on sources in central and 
eastern Turkey, the Lake Van region and several 
Armenian sources. And, it demonstrated that all 
obsidian artifacts found in Near East originated 
from the above-mentioned regions.  
     More recent research by (Ghorabi et al. 2010 
and Niknami et al. 2009) showed that some 
obsidian tools might have come from an unknown 
source located in Iran (perhaps Sahand Mountain). 
The aim of this research is to determine the origins 
of the tools from Kul Tepe to establish a better 
understanding of trade and exchange between the 
prehistoric cultures in this region. 
     The site of Kul Tepe (E 45° 39' 43"- N 38° 50' 
19", 967m asl) shown in Figure 1, located near the 
city of Jolfa (Alamdar - Gargar), is a tell about 4-
6ha in extent and rises 19m above the surrounding 
land. The site was originally discovered by an 
expedition to the East Azerbaijan province in 1968 
under the supervision of Kambakhshfard, and was 
later reported by Omrani (1994). New excavations, 
by two of us, retrieved different materials from the 
Late Chalcolithic, Bronze Age, Iron III, Urartian 
and Parthian periods, with fragments of bone as  

 
well as lithic specimens made of chert and 
obsidian (Abedi et al. 2009, Khatib Shahidi and 
Abedi 2011). 
     The first season of excavation at Kul Tepe was 
carried out from June to August 2010. The 
excavation yielded materials from different time 
periods. According to a new excavation that took 
place at Ovçular Tepesi (Bakhshaliyev et al. 2010; 
Marro et al. 2010) and also according to our first 
comparative analysis of potsherds from the 
adjacent site of the Kul Tepe in the Nakhichevan 
region with absolute C14 dating, Kul Tepe is 
contemporaneous with Ovçlar Tepesi, namely Late 
Chalcolithic Period. Upper levels revealed 
different material culture from the Early, Middle 
and Late Bronze ages. During these periods, Kul 
Tepe reached its maximum extent. Our 
preliminary investigation of materials (i.e., 
distinctive black-burnished ware of Early Bronze 
Age, a circular house, animal figurines, and bronze 
objects) indicates cultural relations with sites in 
the Trans-Caucasus, Eastern Anatolia and the 
Lake Urmia Basin. Bronze Age materials have 
direct similarity with Kul Tepe I, Kul Tepe II, 
Nakhichevan, Maxta and most of the southern 
Caucasus sites, and also with Tepe Baruj, Yanik 
Tepe, Geoy Tepe, Tepe Haftavan, and the Lake 
Urmia Basin. The uppermost layers at Kul Tepe 
encompass materials from historical periods 
especially the Iron III, Urartian and Parthian 
periods (Khatib Shahid and Abedi 2011).  
 
Experimental 
     A total of 53 obsidian artifacts from the site of 
Kul Tepe were submitted to the Archaeometry 
Laboratory at the University of Missouri Research 
Reactor (MURR) for non-destructive analysis by 
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energy dispersive XRF. The artifacts ranged in 
size from about 4mm to 1.5cm in diameter and 
1mm to 3mm in thickness. 
     The artifacts were analyzed using a Bruker III-
V XRF spectrometer. The spectrometer is 
equipped with an air-cooled rhodium anode with 
140 micron Be window and a thermoelectrically 
cooled Si-PIN diode detector.  The detector has a 
resolution of 180 eV for the 5.9 keV peak from 
iron.  Beam dimensions are approximately 2 x 3 
mm.  The X-ray tube was operated at 40 kV using 

a tube current of about 17 µA yielding in a count 
rate of about 1,200 counts per second.  
Measurement times were 180 seconds. Peak 
deconvolution and element concentrations were 
determined using the Bruker analysis software 
which enabled reliable measurement for eight 
elements (Fe, Zn, Ga, Rb, Sr, Y, Zr, and Nb) in 
most obsidian.  Calibration for the instrument is 
based on the compositional data collected on a 
series of well-characterized source samples from 
the MURR obsidian reference collection, 
including eleven Mesoamerican sources (El 
Chayal, Ixtepeque, San Martin Jilotepeque, 
Guadalupe Victoria, Pico de Orizaba, Otumba, 
Paredon, Sierra de Pachuca, Ucareo, Zaragoza, 
and Zacualtipan) and three Peruvian sources 
(Alca, Chivay, and Quispisisa). Consensus values 
for these source samples were previously 
determined by NAA and XRF at MURR and in a 
round-robin exercise with several other XRF 
laboratories.  
     Prior to arrival of the obsidian artifacts from 
Kul Tepe, the Archaeometry Laboratory had 
analyzed samples from sources in eastern Turkey, 
Armenia, Azerbaijan, Georgia, and Iran using 
source specimens obtained from other obsidian 
researchers, including Jim Blackman (Smithsonian 
Institution), Bastien Varoutsikos (graduate student 
at Harvard University), Bernard Gratuze (CNRS-
France) and Ellery Frahm (University of 
Minnesota). One sample purportedly from the 
Sahand Mountain source in Iran was also 
analyzed. The current Near East database consists 
of 215 obsidian source samples from 21 different 
sources all of which were analyzed by neutron 
activation analysis (NAA) and XRF.  The map in 
Figure 2 shows the locations of the Near East 
obsidian sources previously analyzed. 
     Examination of the compositional data 
determined that most, but not all, of sources could 

be successfully differentiated from one another by 
either XRF or NAA. The main exceptions were 
some of the neighboring subsources in Armenia 
which were found to be chemically similar on the 
elements possible by XRF. Due to this similarity, 
the samples from Metz Arteni and Pokr Arteni 
were combined into a single Arteni compositional 
group; samples from Geghasar and Spitaksar were 
combined to create the Gegham compositional 
group; and samples from Sevkar, Metz Sevkar, 
Satanakar, Metz Satanakar, and Pokr Satanakar 
were combined to create the Syunik compositional 
group. For studies requiring a more detailed 
differentiation between the above-mentioned 
subsources, use of NAA can accomplish that. 
 
Results and Conclusions 
     The compositional data for the artifacts from 
Kul Tepe was tabulated and compared to the 
database for sources from the Near East.  A 
scatterplot of the results is shown in Figure 3 
where the ratios for Rb/Sr are plotted against the 
ratios for Zr/Nb for each artifact.  The use of ratios 
helps to compensate for the limitations due to the 
range of size and thickness of samples incurred 
when using energy dispersive XRF to analyze the 
samples.  From the plot and related tabulation, it 
was possible to determine that the 53 artifacts 
from the site of Kul Tepe came from eight 
different sources. The sources are: Syunik (41 
artifacts), Meydan Tepe (4 artifacts), Nemrut Dag 
(2 artifacts), Geghasar (1 artifact), Bazenk (1 
artifact), Choraphor (1 artifact), Gutansar (1 
artifact), and unassigned (1 artifact).  
     Our conclusion is that the site of Kul Tepe was 
involved in an extensive network of trade and 
exchange of obsidian.  The main source of 
obsidian to the workshops in Kul Tepe was Syunik 
but obsidian sources as far as west as the Lake 
Van region and as far north as Gutansar were also 
utilized. 
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Figure 1. Map showing the location of Kul Tepe in the northwest of Iran. 
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Fig. 2.  Maps showing locations of obsidian sources from the Near East analyzed by XRF and NAA in the 
Archaeometry Lab at MURR. Source names are as follows: (1) Nemrut Dag; (2) Suphan Dag; (3) 
Meydan Tepe; (4) Sarikamis; (5) Chikiani; (6) Ashotsk; (7) Pokr Arteni; (8) Metz Arteni; (9) Damlik-
Hankavan; (10) Tsaghkunyats; (11) Kamakar ; (12) Gutansar ; (13) Hatis ; (14) Geghasar; (15) Spitaksar; 
(16) Vardenis; (17) Choraphor; (18) Satanakar; (19) Sevkar; (20) Bazenk; and (21) Kelbadzhar. 

 

 
 
Fig. 3. Scatterplot of Rb/Sr versus Zr/Nb for obsidian artifacts from the site of Kul Tepe, Iran grouped by 
assigned source.   Ellipses are plotted at the 90% confidence level. 
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Abstract 

 It has long been known that obsidians from different flows in the Coso volcanic field do not hydrate 
at the same rate. This paper develops flow-specific rates for four Coso flows: West Sugarloaf, Sugarloaf 
Mountain, West Cactus Peak, and Joshua Ridge. Three of these flow-specific rates are applied to 
chronological analysis of a collection of fluted points from Rose Valley in Inyo County, eastern 
California. The analysis demonstrates that flow-specific rates can, in some cases, improve the quality of 
chronological analysis with obsidian hydration dating.  
 
Introduction 
     Flow-specific hydration rates in the Coso 
volcanic field have been the subject of research for 
years (e.g. Stevenson and Scheetz 1989; Stevenson 
et al. 1993, 1998, 2000; Rogers 2008a), but did not 
seem to yield archaeologically-valid results 
(Gilreath and Hildebrandt 1997).  The recent 
measurement of hydration rims for nine fluted 
points from three Coso obsidian flows, recovered 
from the same general provenience, provides a 
basis for a case study. 

     The archaeological collection of the Maturango 
Museum in Ridgecrest, California, contains, inter 

alia, a collection of Paleoindian points from Rose 
Valley in southern Inyo County, California (the 
Borden Collection, Acc. No. 08.29). The Coso 
volcanic field adjoins Rose Valley on the east, so 
plentiful high-quality obsidian is available as tool 
stone. Rose Valley itself was the outflow channel 
during the Pleistocene for glacial Owens Lake. 
During the desiccation following the last glacial 
maximum, the valley was the location of wetlands 
and oxbow lakes, where fauna in the valley were 
apparently exploited by local populations. The 
valley is a desert today (Figure 1). 

Figure 1. Rose Valley, 
southern Inyo County, 
California. Borden points 
were surface-collected along 
ancient river banks east of 
Coso Junction. 
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     Among the obsidian points are fourteen which 
are concave-based, including the nine fluted points 
(Rondeau 2009a, 2009b) which are the subject of 
this study. The fluted points were manufactured 
from obsidians from West Sugarloaf, West Cactus 
Peak, and Sugarloaf Mountain. They were 
recovered around 1970 by the late Mr. Ferris 
Borden under the auspices of the Archaeological 
Survey Association. All were recovered from 
shallow or surface contexts near the ancient river 
channels of the glacial Owens River. 
     This paper develops flow-specific rates for four 
Coso flows: West Sugarloaf (WSL), Sugarloaf 
Mountain (SLM), West Cactus Peak (WCP), and 
Joshua Ridge (JRR). The flow-specific rates are 
the applied to chronological analysis of the nine 
fluted points. The hydration dating analysis 
employs temperature dependent diffusion theory 
(Rogers 2007); the specific algorithms are 
described in Rogers 2011a. The analysis 
demonstrates that flow-specific rates improve the 
quality of chronological analysis in this case, and 
alter the archaeological conclusions to be drawn 
from the data. 
      In the analysis that follows, all ages are in 
calibrated years before 2000 (cyb2k) 

 
Flow-Specific Rates: Sugarloaf Mountain Flow 
 Stevenson and Scheetz reported flow-specific 
hydration rates determined by induced hydration 
in the laboratory for WSL and SLM obsidians 
(Stevenson and Scheetz 1989: 25, Table 2 - note 
that sample 4-1 corresponds to SLM  and 1-1 
corresponds to WSL). The technique involves 
hydrating obsidian at elevated temperatures (100 < 

T < 170°C), measuring the hydration rims, and 
scaling to temperatures of archaeological interest.  
     It is known that the hydration rate depends on 
temperature by the Arrhenius equation (Doremus 
2002) 
 
 k = Ae(-E/T)       (1) 
 

where k is rate in µ2/yr, A is the diffusion constant 

in µ2/yr, E is the activation energy in °K, and T is 

temperature in °K. Further, it is known that  
 
 r2 = kt       (2) 
 

where r is the hydration rim in µ and t is age in 
years (Doremus 1994, 1999, 2002; Friedman and 
Long 1976; Friedman and Smith 1960; Stevenson 
et al. 1989, 1998, 2004). Eliminating k between 
the two equations gives 
 
 r2/t = Ae(-E/T)      (3) 
   
or, in logarithmic form 
 
 ln(r2/t) = ln(A) - E/T    (4) 
 
     Defining y = ln(r2/t) and x = 1/T, equation (4) 
becomes a linear equation in two unknowns, 
which can be solved for ln(A) and E by a linear 
least-squares best fit. The parameter A can then be 
computed from ln(A), and the computed values of 
E and A can then be used in equation (1) to 
compute k at any desired temperature. The least-
squares computation requires inclusion of 
weighting factors wi = ri

2/ti to compensate for the 
logarithm in the definition of y (Cvetanovic et al. 
1979); the protocol is described in detail in Rogers 
2011b.  
     Stevenson and Scheetz reported data for both 
the SLM and WSL flows. However, only the SLM 
data are used in the present study, because 
anomalies appeared in the WSL data set during 
analysis. In particular, the WSL data when plotted 
are not as smooth as the SLM data, and the 
numerical results are very sensitive to the 
inclusion or exclusion of particular data points. 
Unfortunately, the authors did not describe their 
algorithm or treatment of the data in detail, so the 
calculation cannot be reconstructed. With the SLM 
data, by contrast, the plotted data are smooth, and 
inclusion or exclusion of any data point has little 
effect on results. Based on these considerations a 
decision was made to use the SLM data from 
Stevenson and Scheetz 1989 to compute obsidian 
parameters for this flow, but not the WSL data.  
     The SLM data were analyzed by the algorithm 
described above (weighted linear best fit to 
equation 4). The obsidian parameters A and E, 
which are independent of temperature, were 
determined and used to compute the hydration rate 

k at 20°C. Results are presented in Table 1, which 
agree reasonably well with Stevenson and Scheetz 
(1989). 
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Table 1. Obsidian Parameters for Sugarloaf 
Mountain Source 
 

Scaling of Rates for Other Flows 
     The hydration rates for WSL, WCP and JRR 
were computed by a different technique: scaling 
from the SLM rate based on intrinsic water 
content. Both theory and experimental results 
suggest that the hydration rate of obsidian should 
be directly proportional to the intrinsic water 
concentration (Karsten and Delaney 1981; Karsten 
et al. 1982; Rogers 2008a; Zhang and Behrens 
2000; Zhang et al. 1991). Thus, if the hydration 
rate and water concentration are known for one 
obsidian source, the rates for other sources can be 
inferred if their corresponding concentrations are 
known. 
     Stevenson et al. (1993) suggested the dominant 
factor affecting rate is the hydroxyl ion (OH-) 
concentration rather than the H2O concentration; 
however, since the two are roughly proportional 
(Ambrose and Stevenson 2004; Zhang et al. 1991), 
the effect is the same. To complicate matters 
further, Zhang and Behrens (2002) developed a 
relationship which scales rate based on total water 
concentration. For the present study, scaling is 
performed on all three bases and the results 
compared. 
      The data used for scaling here are those of 
Stevenson et al. (1993) as refined by Rogers 
(2008a). Concentration of total water is given by 
[Total Water] = [H2O] + [OH-]. Total water 
concentration for these flows lies between 1 – 2% 
wt; Table 2 provides details. 
 

 Table 2. H2O and OH- Concentrations in Coso 
Obsidians (wt %)  

If rate is directly proportional to concentration, 
then the rate of an unmeasured source can be 
inferred from that of a known source by 
 

 ku = kSLM × [u] / [SLM]    (5) 
 
where ku be the rate for a source whose rate is 
unknown, [u] is the water concentration  (OH-, 
H2O, or total) for that source, kSLM is the rate for 
the SLM source, and [SLM] is the corresponding 
concentration for SLM. 
     If this calculation is performed using the 
concentration data of Table 2 and a rate for SLM 

of 28.50 µ
2/1000 yrs from Table 1, the resulting 

hydration rates are 17.21  µ2/1000 yrs  for WSL, 

26.76 µ2/1000 yrs for WCP, and 22.36 µ2/1000 yrs 
for JRR, at an effective hydration temperature 

(EHT) of 20°C. Details are shown in Table 3; in 
this case the resulting rates for each scaling 
method agree very closely, so the simple average 
of the three methods was used for chronological 
analysis. Further, based on the linear model of 
equation 5, the coefficient of variation (CV) of the 
hydration rate is simply equal to the CV of the 
intrinsic water concentration, and is also shown in 
Table 3. (Stevenson et al. 1993; Rogers 2008a).  
     Averaging the flow-specific rates to compute a 

composite rate yields 23.71 µ
2/1000 yrs, which 

agrees well with previously-published data for the 
Coso volcanic field based on obsidian-radiocarbon 
association (e.g. Rogers 2008b, 2009; Rogers and 
Yohe 2011).  
 
Obsidian Hydration Dating Procedures 
     Obsidian hydration dating is based on 
application of equation 2, with appropriate 
corrections for obsidian source and temperature 
history, characterized by EHT. The rate k 
employed is specific to an obsidian source, and the 
hydration rim values r are adjusted to the same 
EHT as k. In the case of Coso obsidian the current 
best aggregate rate for the Coso volcanic field is 

23.42 µ2/1000 cal. years (Rogers and Yohe 2011).  
 The archaeologist performing an OHD 
analysis must make a number of assumptions, 
some of which are tacit. First, it is obviously best 
to have as large a sample size as possible, which 
encourages aggregation of hydration rim readings. 
Usually specimens are aggregated if they have the 
same provenience (location and burial depth) and 

Parameter Units Mean Std. Dev

A µ
2
/yr 1.18E+13 6.90E+12

E °K 9875 213

k @ 20 deg C µ
2
/1000 yr 28.5 6.3

Source [H2O] [OH
-
] Total Water

SLM 1.02 0.80 1.82

WSL 0.62 0.48 1.10

WCP 1.01 0.71 1.72

JRR 0.81 0.62 1.43

SLM = Sugarloaf Mountain

WSL = West Sugarloaf

WCP = West Cactus Peak

JRR = Joshua Ridge
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Table 3. Scaled Hydration Rates, Coso Volcanic Field, 20°C EHT 
 
 
 
 
 

 
Table 4. Hydration Data for Borden Fluted Points. 

 
 

 
 
  

1 1 3.2 WSL Exclude by Chauvenet's criterion.

1 2 15.3 WSL

3 5 18.5 WSL

4 6 14.6 WSL

4 7 14.8 WSL

4 8 14.9 WSL

5 9 13.0 WSL

5 10 13.0 WSL

2 3 15.7 SLM

2 4 24.6 SLM

7 13 22.1 SLM

6 11 16.0 WCP

6 12 17.0 WCP

14 16 21.0 WCP

WSL = West Sugarloaf

SLM = Sugarloaf Mountain

WCP = West Cactus Peak

Flow RemarksSpec. No.

Cut Seq. 

No.

Mean rim, 

u

Source [H2O] Scaling [OH-] Scaling

[Total Water] 

Scaling Mean CV

SLM - - - 28.50 0.18

WSL 17.32 17.10 17.23 17.21 0.26

WCP 28.22 25.29 26.93 26.76 0.53

JRR 22.63 22.09 22.39 22.36 0.37

SLM = Sugarloaf Mountain

WSL = West Sugarloaf

WCP = West Cactus Peak

JRR = Joshua Ridge

Hydration Rate, µ
2/1000 yrs
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stem from the same obsidian source. In Coso 
analyses the various flows are not treated as 
separate sources, and artifacts tend to be 
aggregated regardless of flow (e.g. Gilreath and 
Hildebrandt 1997; Rogers 2008b). In other cases 
samples which appear bimodal may be separated, 
especially if the peaks are statistically 
distinguishable. The present analysis treats three 
cases: partitioning  the sample based on obsidian 
flow and using flow-specific rates; aggregating the 
sample and using a single aggregated rate; and 
partitioning the sample based on flow but using 
the single aggregated rate. It will be shown that the 
three techniques yield different conclusions. 
 
Case Study: Borden Fluted Points 
 The data set contains fluted points which 
were manufactured from WSL, SLM, and WCP 
obsidians. Source and hydration rim data are 
presented in Table 4; non-fluted points, and one 
fluted point from Fish Springs obsidian, have been 
excluded. In some cases more than one 
measurement was made on a given point, leading 
to fourteen individual rim measurements. 
 

 
Table 5. Hydration rim statistics for Borden fluted 
points. 
 

Coso Obsidian Flows 
     The Coso data points in Table 4 are grouped by 
obsidian flow; one data point was excluded from 
the WSL data set by Chauvenet’s criterion (seq. 

no. 1 at 3.2µ). Hydration rim means and standard 
deviations of the resulting data sets were 
computed (Table 5), which shows that the mean 
value of the hydration rims for WSL artifacts (14.9 

± 1.85µ) is noticeably smaller than those from 

SLM (20.8 ± 4.59µ) or WCP (18.0 ± 2.65 µ). 
Applying Student’s t-test shows that WSL 
specimens can be distinguished from other Coso 
sources at the 95% confidence level.  
     This difference in mean rim value could be due 
to any of three factors: differing hydration rates of 
the obsidian flows, a different temperature history 

(EHT), or different ages. Since the points are 
similar in typology and manufacture, and are from 
the same provenience, there is no reason to suspect 
different ages or different EHT. The hypothesis is 
adopted that the artifacts actually represent 
essentially the same age but hydrated at different 
rates. 
     Hydration rim data from the WCP and SLM 
sources cannot be distinguished from each other at 
the 95% level, so for further analysis they are 

combined into a single data set (19.4 ± 3.69µ) . 
This expectation is further supported by 
examination of the SLM and WCP rates and their 
respective CV values in Table 3; an estimate based 
on Student’s t-test shows that a sample size >14 
for each flow would be required to distinguish 
between them. 
     Table 5 presents the hydration rim statistics for 
the Borden fluted points; the last line in the table, 
labeled “Aggregated”, treats the entire data set as 

an entity (17.0 ± 3.59µ). 
 
Age Analysis with Flow-Specific Rates 
     Ages (t) for the Borden fluted points were 
computed from 

 

t = (r × RCF)2 / k,    (6) 
 
where r is the mean hydration rim from Table 4, k 

is the rate from Table 3, and RCF is the rim 
correction factor to correct for the EHT difference 
between the site and the reference EHT. For the 
case of SLM+WCP obsidians, the rate employed is 
the average of the individual rates for the two 

sources (27.66 µ2/1000 yrs.). 
     Temperature parameters for the site are 
computed by regional temperature scaling, based 
on a site altitude of 3420 ft amsl, yielding an EHT 

of 20.56°C (Rogers 2008c). The reference EHT is 

20°C, so the rim correction factor to control for the 
EHT difference is 0.967. Surface conditions are 
assumed for the finds. The age computation did 
not include a correction for paleotemperature 
change (Rogers 2010a). 

     The standard deviation of age σt is (Rogers 
2010b) 

 

σt = 2 × CVr × t     (7) 
 

Flow Mean, u SD, u CV N

WSL 14.9 1.85 0.12 7

SLM 20.8 4.59 0.22 3

WCP 18.0 2.65 0.15 3

SLM+WCP 19.4 3.69 0.19 6

Aggregated 17.0 3.59 0.21 13
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where CVr is the coefficient of variation of the rim 
from Table 2 and t is age from equation 6. 

 
Table 6. Ages for Borden fluted points 
 
     For the WSL points, the age computation yields 

12,005 ± 2986 cyb2k, while the age for the 

SLM+WCP data set is 12,723 ± 4834 cyb2k 
(Table 6). Applying Student’s t-test shows that the 
ages cannot be distinguished at the 95% 
confidence level, which supports the hypothesis 
that the apparent difference in age could be 
accounted for by differences in hydration rate.  
     Since the mean ages cannot be distinguished 
statistically, they may be combined for an estimate 
of the age of the complete set of fluted points. 
Computing a weighted average of both mean and 
variance results in an age for the Borden fluted 
points of 12,337 cyb2k, with a probable error of 
1,095 yrs and a standard deviation of 3,848 years. 
The coefficient of variation is 0.32. 
 

 
Table 7. Age comparison for Borden fluted points: 
flow-specific rates vs. aggregate rate. 
 

Aggregate Rate, Aggregated Data Set 
     The usual way to compute the age would be to 
use a rate for the Coso volcanic field, and 
hydration rim data for the Aggregated case (Table 
5). The best available estimate for the aggregate 

rate for the Coso field is 23.42 µ2/1000 cal. years 
(Rogers and Yohe 2011). Using these values in 
equations 6 and 7 yields an age of 11,485 cyb2k, 
with a standard deviation of 4,863 years and a 
coefficient of variation of 0.42. 
 

Aggregate Rate, Partitioned Data Set 
     An alternative approach would be to partition 
the data set, treat the WSL and SLM+WCP 
samples as independent, and compute ages using 
the aggregate rate value for the Coso volcanic 
field. This procedure represents a very likely 
analytical scenario, and is fully justifiable 

statistically, since the WSL and SLM+WCP data 
sets are distinguishable by Student’s t-test. If this 
is done the age computed for the WSL sample is 

8,864 ± 2,127 cyb2k, and the age of the 

SLM+WCP sample is 15,027 ± 5,710 cyb2k. The 
respective values of CV are 0.24 and 0.38. 
 
Discussion and Conclusions 
     The hydration rim values for the WSL sample 
are significantly different from those from the 

SLM+WCP sample (14.9 ± 1.85µ vs. 19.4 ± 

3.69µ, respectively). However, the computed ages 

using flow-specific hydration rates (12,005 ± 2986 

cyb2k for WSL, and 12,723 ± 4834 cyb2k for 
SLM+WCP) are not statistically distinguishable. It 
is thus reasonable to assume that the artifacts from 
WSL, WCP, and SLM obsidian were 
manufactured at essentially the same time (12,337 

± 3848 cyb2k, with a probable error of  1,095 
years). 
     In comparison, if the WSL and SLM+WCP 
samples had been analyzed using a single 
aggregated hydration rate, the analysis would have 
erroneously indicated two separate episodes of 

manufacture (8,864 ± 2,127 cyb2k and 15,027 ± 
5,710 cyb2k). In addition, these are both 
unrealistic for this point type. 
     Turning to the method of using an aggregated 
sample with a single aggregated rate, the 

computed age is 11,485 ± 4863 cyb2k. This 

compares with the best estimate of age of 12,337 ± 
3948 cyb2k using flow-specific rates. The mean 
values of these ages are not statistically 
distinguishable at the 95% confidence level, so the 
two methods gave essentially the same age. This is 
partly fortuitous, since the aggregated method is 
sensitive to the relative sizes of the two samples, 
and the fraction of WSL and SLM+WCP 
obsidians is essentially the same in this case (7/13 
vs. 6/13); if the proportions were more skewed, the 
age computed from the aggregate data set would 
also be more skewed, toward the flow with the 
larger proportion. The age computed with flow-
specific rates would not be affected by such a 
change in proportions, and hence is more robust. 
In both cases the analyst would reach the 
conclusion that the points were manufactured 
during a single, extended, period. 
     Analysis using flow-specific hydration rates 
suggests that the differences in hydration rate fully 

Mean SD CV N

WSL 17.21 12005 2986 0.25 7

SLM+WCP 27.66 12723 4834 0.38 6

Age, cyb2k

Flow

Rate, 

u^2/1000y

Method Mean SD CV PE

Flow-specific 12337 3948 0.32 1095

Aggregated 11485 4863 0.42 1349

Age, cyb2k
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account for the differences in mean rim value in 
this case, and that the artifacts from WSL, WCP, 
and SLM obsidian were manufactured at 
essentially the same time and experienced similar 
overall EHT. The remaining spread in hydration 
rims is probably due to flow-specific variability in 
intrinsic water and to minor differences in 
temperature history. As a caveat, it should be 
noted that the ages computed are a minimum, 
assuming surface conditions; if the points were 
buried at a significant depth for part of their 
existence, the actual ages corresponding to the 
measured hydration rims values would be older. 
Finally, for simplicity of comparison, the 
calculation did not include a correction for 
paleotemperature variation.  
     Aside from the mean value of age, it is clear 
that use of flow-specific rates improves the 
precision of the age estimate. The flow-specific 
method results in a considerably smaller standard 
deviation of the ages, and a reduction of nearly 
20% in the probable error (PE, Table 7).  

 
Conclusions 
     It appears that use of flow-specific hydration 
rates in OHD analyses yields a more robust value 
of age in this case, with better precision. The ages 
computed agree with expected ages for this point 
type, and reinforce the idea of a single 
manufacturing episode instead of two widely-
separated episodes. It will not compensate for 
intra-flow variations in hydration rate due to 
intrinsic water variations, but it will at least correct 
for rate differences between flows due to the mean 
water content of each flow.  
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to the 
public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or renew 
your current IAOS membership using PayPal. 
Please take advantage of this opportunity to 
continue your support of the IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, or 
announcements for inclusion in the Bulletin are 
always welcome. We accept electronic media on 
CD in MS Word. Tables should be submitted as 
Excel files and images as .jpg files. Please use the 
American Antiquity style guide available at  
www.saa.org/publications/StyleGuide/styFrame.html  
for formatting references and bibliographies.  
 
Submissions can also be emailed to the Bulletin at 
cdillian@coastal.edu Please include the phrase 
“IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so if 
you do not hear from us, please email again and 
inquire.  

 
Deadline for Issue #46 is November 1, 2011. 

 
Send submissions to: 
 
Carolyn Dillian 
IAOS Bulletin Editor 
c/o Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@coastal.edu   Please 
send updated address information to Kyle Freund at 
freundkp@mcmaster.ca 
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MEMBERSHIP
 
The IAOS needs membership to ensure success of 
the organization. To be included as a member and 
receive all of the benefits thereof, you may apply 
for membership in one of the following categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current student 
identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card. http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact our 
Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 

 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



IAOS Annual Meeting 
 

The 2012 annual meeting of the 
International Association for Obsidian 

Studies will be held during the Society for 
American Archaeology meetings in 

Memphis, Tennessee, in April. Please see 

your SAA program for time and location. 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to cdillian@coastal.edu  
Thank you for your help and support! 

 

 

PXRF Shootout at the 2012 SAA Meetings 
 

Widespread availability in portable XRF instrumentation has resulted in a major 
paradigmatic shift in how obsidian source studies are conducted. This has resulted in 
concerns by some about the potential misuse of this emerging technology as well as a host of 
questions regarding accuracy, precision, and reproducibility. Following Shackley’s recent 
essay in the SAA Archaeological Record, we will hold a PXRF “shootout” at the 2012 SAA 
Meeting in Memphis. The purpose of this round robin exercise will be to evaluate the current 
state of inter-laboratory reproducibility when conducting quantitative portable XRF analyses 
of obsidian. Preregistration for this event is required and participation is limited. Contact Jeff 
Speakman archsci@uga.edu to reserve your spot. 

International Association for Obsidian Studies 
 

President Tristan Carter 
President-Elect Ellery Frahm 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     Belated New Year’s greetings to you all! 
Already in week two of classes with the first 
major conference under my belt (annual meeting 
of the Archaeological Institute of America, the 
panel chaired by our very own Rob Tykot) and 
thoughts turning to this year’s IAOS gathering 
at the Memphis SAA’s (18-20th April). This is 
also my final note to you in my role as 
President. I have been hugely honoured to have 
been accorded this role and have enjoyed it 
immensely. There is always more that you wish 
you could have done, such as organise a 
conference on some wondrous obsidian-bearing 
island, an idea I am still working on, albeit for a 
time beyond my presidential responsibilities. I, 
and many others, are also very keen to have a 
greater presence at non-US based conferences, 
something we again continue to look at via such 
venues as the European Association of 

Archaeologists annual meetings (well once they 
have moved beyond the nose-bleedingly 
expensive Scandaweigian venues), plus the 
International Society of Archaeometry bi-annual 
conferences, GMPCA and others. 
     The past two years have made me realise 
even more keenly what a dynamic group of 
scholars our Association and field more 
generally represents. The SAA’s for the past 
couple of years – and the upcoming meeting is 
no exception – have had dedicated IAOS panels, 
while there have been a plethora of other 
obsidian oriented papers and posters scattered 
throughout these proceedings. This dynamism 
and growth we can also happily view being 
reflected in academic end-product, with a ten-
fold increase in obsidian related papers in the 
major archaeological and geo-archaeological 
journals over the past decade, with over 36 
articles published last year on *obsidian 
sourcing alone* in Journal of Archaeological 

Science, Archaeometry, American Antiquity, 
Latin American Antiquity and others (Kyle 
Freund pers. comm.). While the sourcing 
contingent of our membership can be justifiably 
proud of their productivity, this of course only 
represents a part of our scientific engagement 

with obsidian. A number of our members 
continue to be involved in hydration dating, an 
area of research that is in the midst of critical 
reflection and dynamic methodological debates 
(as many will have appreciated with the talks of 
Steffen & Rogers / Anovitz et al last year at the 
SAA’s), while others on the material science 
end of our academic spectrum pursue studies on 
the materials’ physical properties (as celebrated 
in a GSA panel organised by our President-elect 
a couple of years back in Portland). While we 
can be justifiably proud of our achievements and 
research diversity, there is one group I believe 
that is yet to be fully represented in the 
membership of the IAOS, namely those working 
primarily on techno-typological issues, i.e. the 
specifics of how past cultures consumed these 
materials once they gained access to the quarries 
and/or the products of exchange. Prior to my 
own engagement in characterisation studies my 
primary research focus was technological; 
following on Robin Torrence in the Aegean, the 
region’s Bronze Age focus on pressure-flaked 
blade production immediately led one to a 
wealth of literature from Mesoamerica, the Near 
East and beyond. This work has been generated 
by a large number of scholars who alas do not 
tend to be members of the IAOS and tend to 
present within their own regional panels at the 
SAA’s. It would certainly be a desire of mine to 
see a closer integration in the IAOS between the 
technologists and those working on sourcing (at 
Çatalhöyük we have long stressed the 
importance of integrating these variant means of 
studying obsidian tools [cf. Carter et al JAS 

2006), something I shall be attempting to part-
rectify this February in Barcelona at the 7th 
workshop on Pre-Pottery Neolithic lithics, a 
gathering that brings together numerous Eastern 
Mediterranean lithic specialists, many of whom 
are working with obsidian assemblages. With a 
stack of membership forms in one hand, and a 
sharp stick in the other... that should do the 
trick, ole!  
     The SAA’s may still be a few months off, but 
there is a lot to look forward to. Mike Glascock 
and Ana Steffen have stepped up to the plate to 
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organise not one, but two panels under the IAOS 

banner on Friday 20th April (see the 
announcements in this Bulletin). In the morning 
we have the poster session Obsidian Studies 

Across the Americas: Alaska to Argentina and 

Beyond, followed in the afternoon by a 
symposium entitled World of Obsidian: 

Sourcing, Dating and Beyond. We also have our 
annual Association meeting (please see your 
SAA program for meeting time and location), 
where we hope to see as many of you as 
possible. Last and by no means least, we have 
the IAOS sponsored PXRF Shootout! This 
gathering of pXRF users is to be held in one of 
the suites of the official conference hotel 
(though it is not part of the official SAA 
programme), the exact time and place to be 
circulated in due course. I, along with many 
others, am very excited at not only what this 
shootout will produce, but also what it 
represents. 
     The PXRF Shootout is the brainchild of Jeff 
Speakman, Steve Shackley, Mike Glascock and 
Arlen Heginbotham. Its origin lays in an 
acknowledgement of the enormous interest in 
and application of portable XRF instruments 
over the past few years (indeed the technique 
can be seen as a prime factor in the 
aforementioned increase in obsidian sourcing 
publications over the past decade). With new 
techniques come the need of a careful 
understanding of these instruments’ capabilities 
and exactly how they are being employed 
(standards, analytical protocols etc, anything 
one would expect to be informed upon with a 
desktop XRF, or any other instrument for that 
matter). Hence our colleague’s desire to run this 

workshop as a “round robin exercise... to 
evaluate the current state of inter-laboratory 
reproducibility when conducting quantitative 
portable XRF analyses of obsidian”. It will 
involve a group of users bringing their own 
pXRFs to the gathering, where they will then be 
asked to detail their “experimental setup, 
calibration routine, and values they determined 
from the analyses”, the latter being run on 10-12 
obsidian samples whose values are known to the 
organisers but not to the analysts. Ultimately 
this workshop represents a direct follow-up to 
the inter-laboratory comparison project 
organised by Mike Glascock in 1999, when sub-
samples of the same piece of obsidian were 
analysed by a number of different labs / 
techniques around the world (published as a 
special report in the IAOS Bulletin 23: 13-25). 
While the users’ data – and hopefully critical 
commentary thereof – will be the main point of 
interest for our community, I am also thrilled by 
what this gathering represents. I feel very 
strongly that our membership is taking a lead in 
critically reflecting upon our methodological 
bases and analytical applications, an extremely 
healthy state of affairs for a scientific 
community and something we can be justifiably 
be proud of. Indeed, aside from the Glascock 
1999 paper, our members have also recently 
published other papers on inter-lab / technique 
comparability (e.g. Hancock & Carter JAS 2010; 
Poupeau et al JAS 2010), not least Steve 
Shackley’s timely reflections on the 
proliferation of pXRF use in the SAA 

Archaeological Record (November 2010).  
     Finally, might I be allowed a small 
indulgence, in bringing you up to date with my 
own work, with the McMaster Archaeological 

XRF Lab [MAX Lab], now fully operational, 
thanks to a grant from the Canadian Foundation 
for Innovation (Figure 1). This small facility is 
Canada’s first lab dedicated to the elemental 
characterisation of archaeological and related 
materials, with a current focus – surprise, 
surprise – on obsidian studies. Central to our 
work is the ThermoScientific Quant’X EDXRF 
spectrometer, the same instrument employed so 
successfully by Steve Shackley over the past 
few years – indeed it was largely his inspiration, 

Figure 1. Left: MAX Lab logo. Right: Sarah Grant 
operating EDXRF.  
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help and friendship that got us where we are 
today with the new lab. Thanks to another award 
from the Social Sciences and Humanities I have 
been able to collect geological samples from a 
great many obsidian sources throughout the 
Aegean and Anatolia, accompanied by Daniel 
Contreras, Kyle Freund and my dedicated 
undergrad RA’s, the latter – under careful 
supervision – generating the vast majority of the 
elemental data over the past couple of months 
(Figure 2). It has been a wonderful period of 
productivity and generating projects and 
collaborations anew, working on various 
Neolithic assemblages from Anatolia 
(Çatalhöyük, Kortik Tepe and Göbekli Tepe 
amongst others), Syria (Abu Hureyra, in 
collaboration with the Royal Ontario Museum), 
and Iraq (Tell Nader), plus Mayan artefacts from 
Minanha and Buenavista del Cayo (in 
collaboration with scholars from Trent and 
Calgary universities). The lab is providing a 
wonderful opportunity for student training, both 
at the undergraduate and graduate level, all of 
whom enjoy a research profile and co-
authorship of academic papers alongside the 
general maintenance and running of the lab. We 
have our first – minor – report published in the 

2011 issue of Anatolian Studies, while other 
projects have been presented at last year’s 
SAA’s and the annual meetings of the American 

Schools of Oriental Research. I am now actively 
looking for graduate students to develop their 
own projects here with us in Ontario, so please 
pass the word and please come and visit should 
you be in the area. 
     Well that will have to be my final few words, 
or Carolyn – who has been waiting all too 
patiently for me to finish this – will have my 
guts for garters. Next time you will be hearing 
from Ellery Frahm who takes over this position 
in April at the SAA’s; congratulations to him for 
his new post-doc and exciting new life in 
Sheffield. I look forward to seeing many of you 
in Memphis, thank you once again for voting me 
into this honoured position and wish you all the 
very best for 2012! 
 
Tristan Carter  
stringy@mcmaster.ca 
President IAOS 
Associate Professor, Dept. Anthropology, 
McMaster University / Director MAX Lab 
 
 

 

  Figure 2 – Sarah Grant, undergrad Research Assistant (and IAOS member) 
working with the new ThermoScientific Quant’X EDXRF spectrometer in the 
MAX Lab. Lower left: Renee Ford. 
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NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin editor at cdillian@coastal.edu with the subject line “IAOS news.” 

 
IAOS Sponsored Symposium at the 2012 Society for American Archaeology meeting: 

 

A World of Obsidian: Sourcing, Dating and Beyond 
Michael D. Glascock, Organizer 

 
Session Abstract: 
One of the greatest success stories in archaeology is the ability to trace obsidian artifacts back to 
their original source through the use of chemistry. This was first accomplished in the mid-1960’s 
by Colin Renfrew and colleagues who studied the trade and exchange of obsidian artifacts in 
Anatolia. However, the success of obsidian as an analytical archaeological material is not limited 
to its potential for sourcing. Other applications for obsidian include dating, technology, use-ware, 
ritual-symbolism, etc. In addition to sourcing studies, the obsidian researchers in this symposium 
will compare and contrast various aspects of their obsidian research both regionally and on a 
world scale. 
 
Speakers: 

1. Ellery Frahm, University of Minnesota 

2. Sarah Grant, McMaster University 

3. Mark Golitko, Field Museum 

4. David Williams, University of Colorado 

5. Charles Knight, University of Vermont 

6. Martin Giesso, Northeastern Illinois 

University 

7. Raven Garvey, University of California-

Davis 

8. Sean Dolan, New Mexico State University 

9. Colby Phillips, University of Washington 

10. Jeff Rasic, National Park Service-Alaska 

 

Discussants: 

11. Robert Cobean  -  INAH-Mexico 

12. Robert Tykot  -  University of South Florida 

 
 

 

From the IAOS Webmaster: 

 

NEW IAOS ONLINE LIBRARY AVAILABLE FOR A SNEAK PREVIEW 
 

Please see the IAOS Home Page for news about our new online PDF library at 
http://members.peak.org/~obsidian/library_index.html.  We're assembling a rapidly-growing 
collection of obsidian-related literature and have so far put together a fairly random group of 
articles, papers, monographs, theses, and dissertations.  If you have Adobe Acrobat versions 
of any of the above to contribute to the library, please contact me, Craig Skinner, at 
cskinner@obsidianlab.com (or simply attach the PDF's to the email) and I'll get them posted 
promptly. 
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IAOS Sponsored Poster Session at the 2012 Society for American Archaeology meeting: 

 

Obsidian Studies Across the Americas: Alaska to Argentina and Beyond 
Anastasia Steffen, Organizer 

Thomas Hanson, Chair 
 
Session Abstract: 
Obsidian analyses can inform on transport, trade, temporality, and transformations of the 
archaeological record.  The assembled posters span this range of inquiry and provide a diverse 
set of studies representing prehistoric records in North, Central, and South America. Also 
included are investigations that provide productive comparisons to these New World contexts.  
Topics include obsidian geochemical sourcing and hydration chronometry, as well as studies of 
reduction technology, site formation processes, and artifact utilization. 
 
Posters: 
1. Freshmen Sourcing Obsidian? Using PXRF in the Introductory Archaeology Classroom 

Bonnie J. Clark 
2. Ten years of analysis in obsidian procurement from the Early to the Late Holocene on both 

sides of the temperate Andes 

Valeria Cortegoso, Martin Giesso, Victor Durán, Lorena Sanhueza, and Michael D. 
Glascock 

3. Indirect Effects of the Las Conchas Wildfire on Obsidian Lithic Reduction Sites 

Thomas Hanson and Michaela Grillo 
4. pXRF Sourcing of Obsidian Artifacts from Pepperwood Preserve, Sonoma County, California   

Michelle Hughes Markovics, Robert H. Tykot, and Benjamin Benson 
5. Identification of Thermally Altered Obsidian Toward Understanding Site Formation 

Processes in Prehistoric Hunter-Gatherer Sites 

Yuichi Nakazawa 
6. Obsidian Acquisition Strategies in a High Elevation Desert in NW Argentina.    

Elizabeth Pintar, Jorge Martinez, and Michael Glascock 
7. The Secondary Distribution of Archaeological Obsidian in Rio Grande Quaternary Sediments, 

Jemez Mountains to San Antonito, New Mexico: Inferences for Prehistoric Procurement 

and the Age of Sediments 

M. Steven Shackley 
8. Obsidian in the Aleutians Islands and Alaska Peninsula 

Robert J. Speakman, R. Game McGimsey, Richard Davis, Michael Yarborough, and Jeff 
Rasic 

9. Shattered: Direct Effects of the Las Conchas Fire at Jemez Obsidian Quarries  

Anastasia Steffen 
10. Obsidian Hydration Dating by Infrared Photoacoustic Spectroscopy 

Christopher Stevenson 
11. Using PXRF and NAA to Reveal Prehistoric Mobility and Trade Patterns in Central 

California 

Carly S. Whelan, Jeffrey R. Ferguson, Jeffrey S. Rosenthal, and Scott R. Jackson 
12. Relatively Useful: Applications of Obsidian Hydration in the Northern Rio Grande 

F. Scott Worman and Patrick Hogan 
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2012 International Association for Obsidian Studies  

PXRF Shootout 
 

Society for American Archaeology Meeting, Memphis, TN 
April 18, 2012 from 8:00am–6:00pm (exact location TBD) 
 
Organizers: 
 
Jeff Speakman, Center for Applied Isotope Studies, 

University of Georgia, Athens, GA 
M. Steven Shackley, Archaeological XRF Laboratory,  

Albuquerque, NM 
Michael D. Glascock, Archaeometry Laboratory, University of Missouri 

Research Reactor, Columbia, MO 
Arlen Heginbotham, J. Paul Getty Museum, Los Angeles, CA 
 
 
Over the past 10 years, widespread availability in portable XRF instrumentation has resulted in a 
major paradigmatic shift in how obsidian source studies are conducted. This has resulted in 
concerns by some about the potential misuse of this emerging technology as well as a host of 
questions regarding accuracy, precision, and reproducibility. Following Shackley’s recent essay 
in the SAA Archaeological Record (see 
http://www.saa.org/Portals/0/SAA/Publications/thesaaarchrec/Nov2010.pdf), we will hold a 
PXRF “shootout” at the 2012 SAA Meeting in Memphis. The purpose of this round robin 
exercise will be to evaluate the current state of inter-laboratory reproducibility when conducting 
quantitative portable XRF analyses of obsidian.  
 
The round robin will occur from 8:00am–6:00pm on Wednesday April 18, 2012. Participants 
will be asked to analyze 10-12 obsidian samples (and optionally 4 ceramics) using their portable 
instrument and preferred calibration routine. Upon completion of the measurement, participants 
will complete a worksheet that describes their experimental setup, calibration routine, and values 
they determined from the analyses. Participants will receive 2–3 pieces of obsidian (and 
ceramics) that were included in the round robin to take with them. Results from this study will be 
tabulated and published in an appropriate venue.  
 
If you own a portable XRF instrument and have analyzed or are contemplating the analysis of 
obsidian, this is something you will not want to miss! 
 
 
 
 
Preregistration for this event is required and participation is limited. Contact Jeff Speakman 
archsci@uga.edu to reserve your spot. 
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Announcement: Fieldwork Opportunity, Quispisisa Obsidian Source, Peru 
 
We are conducting several months of 
fieldwork at the Quispisisa obsidian source 
in southern Ayacucho (Peru) and may have 
space for a few more participants. The 
research background is described in a recent 
publication available here: Quarrying 

Evidence at the Quispisisa Obsidian 

Source, Arequipa, Peru Latin American 

Antiquity (2011). 
 
This is not a field school and participants 
must have archaeological field experience 
(e.g., a field school or comparable training). 
The project is focused on lithic technology 
as we'll be studying the material remains of 
obsidian quarrying and production in source area and at nearby workshops, and will also include 
preliminary investigation of the anthropogenic landscape as we extensively survey the surrounding 
area. The project will be making considerable use of emerging digital methods, GPS technology, and 
GIS in both the field and the lab.  
 
Ideally participants will have a strong background in at least two of the following three areas: 

1. Experience with technical analysis of lithics: we'll be focusing primarily on core reduction 
and flake morphology as there are few finished tools at the source area. 

2. Strong proficiency in Spanish: we'll be predominantly working Spanish both in the lab and 
the field). 

3. Experience and ability with digital methods in archaeological fieldwork: we'll be managing 
project data including imagery as well as GPS and total station spatial data in a GIS. 

 
The fieldwork will run from the beginning of July through the end of August 2012, and a month of 
lab work in Ayacucho, Peru will follow through the end of September. We ask that participants 
commit to a minimum of five weeks of involvement in the project and preference will be given to 
people who can stay longer and/or through the September lab period. The project will cover room 
and board while working with us. Travel expenses to the vicinity of the project are the responsibility 
of the participants. In different phases of the project we'll be based in a small village at 3600m above 
sea level with electricity but otherwise few modern amenities and camping at the obsidian source 
itself, a 2 hour moderately strenuous hike in at an elevation of 4000m. 
 
A webpage further describing our project can be seen at 
http://mapaspects.org/projects/quispisisa 
 
 
For further information please contact Nico Tripcevich and Daniel Contreras at the following project 
email address: quispi@MapAspects.org.  Thank you for taking an interest in our research and please 
send this notice along to other interested parties. 
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EXPANDING THE RANGE OF PXRF TO ETHNOGRAPHIC 

COLLECTIONS 

 
Robin Torrence1, 2, Peter White2 and Sarah Kelloway2 

1Anthropology, Australian Museum, 6 College Street, Sydney, NSW 2010, Australia 
2Archaeology, SOPHI, University of Sydney, NSW 2006, Australia 

 
Abstract 

By developing new methods for presenting the samples to the PXRF instrument, a pilot project 
on obsidian-tipped spears from the Admiralty Islands, Papua New Guinea has expanded the 
range of artifacts analysed by portable x-ray fluorescence (PXRF) to include large, fragile 
artifacts housed in ethnographic collections. The characterization study demonstrated a lack of 
correlation between obsidian source and the method of hafting suggesting spear production was 
independent of obsidian quarrying.  

 
Introduction 
     Portable x-ray fluorescence (PXRF) has 
made a significant contribution to 
archaeological characterization studies largely 
because it has substantially reduced the cost of 
the necessary large numbers of non-
destructive analyses required to achieve 
representative samples (e.g., Sheppard et al. 
2010; Nazaroff et al. 2010). A major 
advantage of this new technology-- portability 
–is essential for access to museum and private 
collections, but has only just begun to be 
realised (e.g., Tykot 2010; Freund and Tykot 
2011). The analysis of ethnographic objects 
housed in museum collections, however, can 
pose new problems because the artifacts are 
often quite fragile. This study developed a 
useful method for mounting the instrument to 
reduce the risk of damage to museum 
specimens of hafted obsidian-tipped spears 
and daggers from Papua New Guinea.  
     Obsidian from various sources in the 
Admiralty Islands of Papua New Guinea 
(Figure 1) was widely traded throughout 
prehistory beginning in the Pleistocene 
(Fredericksen 1997; Summerhayes 2004). At 
the time of European contact in the late 19th 
century, obsidian-tipped spears and daggers 
were widely used in the Admiralty Islands, but 
very little is known about the trading 
mechanisms responsible for the movement of 

obsidian from the sources.  Over 50 years later 
Mead (1930) described an intra-regional 
pattern of exchange in which local 
communities specialised in the production and 
exchange of particular products. Given the 
rapid speed of cultural change in the region 
(cf. Torrence 1993; 2000; 2002), earlier 
trading patterns may have been quite different. 
To evaluate whether an archaeological study 
of ethnographic material can help reconstruct 
historic trade patterns, we conducted a pilot 
chemical characterization study of obsidian 
spears held in museum collections. 
     Two very different techniques were used to 
bind obsidian tips to the Admiralty spears and 
daggers. In one case, a loose bundle of sago 
fibres was used to join the stone point to the 
wooden spear.  This was then covered by a 
putty-like substance made from the Atuna 
(parinarium) nut. Patterns were often incised 
into the putty before it hardened and the 
completed haft was painted (Figure 2). The 
second technique used a wooden collar to bind 
the blade to the shaft. Next twine was wound 
around the haft creating a series of intricate 
patterns (e.g. Moseley 1877: pl. XX). Paint 
was used to highlight the resulting designs and 
the base of the wooden collar was also painted 
and often carved (Figure 3). Early travelers 
described obsidian point production by 
specialist knappers resident at the well-known 
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obsidian sources on Lou and Pam Lin islands 
(Parkinson 1905; 1999: 158 [1907: 373], 
Mikloucho-Maclay in Nevermann 1934: 234), 
but since we lack a pre-1970s account of how 
the hafts were constructed and decorated, it is 
not known whether the two different hafting 
techniques relate to function, cultural 
practices, or manufacturing centres. As a first 
step in investigating whether the difference in 
the handles is correlated with various obsidian 
sources, we conducted a characterization 
study of the obsidian tips. The analysis of a 
reasonable sample size of large, fragile objects 
housed in museum collections demanded the 
use of an instrument that could be moved to 
the artifacts. Portable EDXRF was selected 
because previous studies have demonstrated 
that, although the ppm data may not be as 
accurate as other techniques, the data captured 
provide excellent discrimination among 
obsidian sources in the Pacific region 
(Sheppard et al. 2010; cf. Nazaroff et al. 
2010). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Map showing Nares Harbour on Manus 
where obsidian-tipped artifacts were traded to 
HMS Challenger crew and the major obsidian 
sources in Papua New Guinea. 

 

 

Methods 
     The particular sample of spears chosen for 
the study was collected by various crew 
members from the HMS Challenger 
expedition, which visited Nares Harbour on 
Manus Island (Figure 1) between March 3-10, 
1875 (e.g. Moseley 1877; 1892; Spry 1877).  
These are among the earliest collections of 
Admiralty obsidian artifacts in museum 
collections; their provenience is secure, and 
the assemblages contain obsidian-tipped 
spears and daggers with both forms of haft.  
Since the spears were obtained from 
communities situated at the opposite end of 
the island from the obsidian sources on Lou 
and Pam Lin (Figure 1), they are assumed to 
represent a broad sample of material that was 
circulating within the Admiralty-wide trading 
system operating at that time.  The study 
sample comprised 54 spears and daggers, of 
which 32 are currently housed in the British 
Museum and 22 are from the Pitt Rivers 
Museum, Oxford.   
     A Bruker Tracer III-IV portable EDXRF 
analyzer with a rhodium tube x-ray source and 
a peltier-cooled, silicon PIN diode detector, 
equipped with a filter consisting of 6 mil 
copper (Cu), 1 mil titanium (Ti) and 12 mil 
aluminum (Al) and operating at 40kV and 
20µA for 180 seconds, was used to 
characterize the obsidian spear tips.  Elements 
shown by previous studies to be good 
discriminators for obsidian were used: Fe, Rb, 
Sr, Y, Zr, and Nb (e.g. Nazaroff et al. 2010).  
Stability of the instrument was monitored by 
running two standards of well-characterized 
obsidian (AD 2000 Wekwok [Bird et al. 1997; 
Ambrose et al. 2008] and the Pachuca source 
from Hidalgo, Mexico [Glascock 1999]) at the 
beginning and end of each round of analyses.  
Measurements were taken from least four 
different locations on each artifact and the 
results averaged.   
     To capture the maximum number of x-rays, 
the x-ray emission window of the instrument 
should be in direct contact with the obsidian 
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artifact with the beam path fully covered.  The 
Bruker instrument was designed to be hand-
held and placed securely against the material 
to be measured, but it is difficult to maintain a 
stable instrument position for the relatively 
long times required by obsidian analysis (in 
this case 180 seconds). A common practice is 
to mount the instrument on a stand with the x-
ray emission window facing upward and then 
place samples on top of it (cf. Nazaroff et al. 
2010: 889). However, the sample stage 
provided by the manufacturer is not adequate 
to balance large retouched artifacts in place 
for measurement. Additionally, radiation 
safety issues prohibit manually holding the 
artifact in place while x-rays are being 
emitted. To solve the problem of measuring 
large and irregular samples, we trialed two 
techniques that either (1) increase the size of 
the platform for supporting the artefact or (2) 
the normally upright direction of the 
instrument was reversed to point down on an 
object held in place on a flexible pillow.  
These methods were developed due to 
demands by museum curators and 
conservators that the risk of damage to 
artifacts be minimal, but were also found to 
improve the ease of measurement. 
     In the first case we built a large perspex 
stage (20 cm x 20 cm) cut to fit over and sit 
slightly below the machine head and 
supported by legs screwed into mounting 
holes on the sides of the instrument (Figure 4).  
The large stage provides good support for 
large fragile obsidian objects and satisfies the 
reasonable concerns of museum curators, but 
despite placing multiple props under various 
parts of the artifact (we use rubber erasers), it 
is often difficult to balance retouched objects 
so that a flat surface has a tight contact with 
the x-ray emitter.   
     In the case of obsidian-tipped artifacts 
hafted on shafts up to 2 meters in length, it 
was necessary to design a different method.  
After some experimentation, we found the 
most   satisfactory  approach  is  to  mount  the 

 
Figure 2. A typical obsidian-tipped blade with an 
incised gum haft (PR 1884.19.31) under analysis 
by PXRF at the Pitt Rivers Museum (photo by 
Robin Torrence by courtesy and copyright Pitt 
Rivers Museum, University of Oxford). 

 
 

Figure 3. A spear haft with a wrapped and painted 
design.  BM +700 was characterized to the 
Wekwok source on Lou Island (photo courtesy of 
the British Museum). 

  
instrument on a tripod with a reversible head 
so that the x-ray emission window faces 
downward (Figure 2).  After the instrument is 
secured (which needs two screw holes per side 
and a bar to prevent it swinging), the artefact 
is placed on an elastic cushion (e.g. sponge) 
and together the artifact and pillow are gently 
pushed down and positioned under the 
instrument.  Once the artifact is in situ, the 
pillow will rebound and press the selected flat 
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surface so that it fits snugly against the 
emitter.  By maneuvering the artifact on the 
pillow, it is possible to take measurements on 
flat areas that would be very difficult to 
balance on a stage, such as the blade scar 
shown in Figure 2 which required the spear to 
be tilted on its side.  When firmer support was 
required to bring an area into tight contact 
with the instrument, we placed an eraser 
between the cushion and the artifact.  This 
method increases the number of areas on the 
artifact that can be measured to such a large 
degree that we have now adopted it to 
measure all large obsidian artifacts, whether 
they are hafted or not.  Setting the instrument 
in place first and then moving the object up to 
it also minimizes risk of breakage.  
 

      
Figure 4. A large obsidian artefact placed on a 
large stage purpose-built for the Bruker Tracer III-
IV PXRF (photo by Peter White) 

 

 

Results and Conclusions 
     The spectra obtained from the Admiralty 
Island artifacts were characterized to 
geochemical groups by comparison with an 
extensive reference collection of 244 samples 
from the four major source regions in Papua 
New Guinea: Admiralty Islands (63) West 
New Britain (150); Fergusson Islands (20); 
Vanuatu (11) (cf. Sheppard et al. 2010) 
(Figure 1).  Discriminant analysis classified all 
the artifacts as belonging to the Admiralty 
sources (cf. a plot of the first three 
discriminant functions in Figure 5) and the 
majority were further classified into the 
Umrei/Umleang source on Lou Island (cf. the 
discriminant plot in Figure 6).  Only two 
spears [one from the British Museum (Figure 
3] and another from the Pitt Rivers) were 
shown by discriminant analysis to most 
closely match samples collected by Ambrose 
(Ambrose et al. 1981: 7) at Wekwok, situated 
on the northwest side of Lou Island.  There is 
nothing unusual or distinctive about the two 
Wekwok spears.  The wrapped designs are 
relatively common and the obsidian blades fall 
within the overall range of shapes and sizes of 
the samples as a whole, although the surface 
of the Pitt Rivers Museum blade is slightly 
irregular due to a flaw in the obsidian. 
     Archaeological and ethnographic studies 
have documented the extensive use of the 
Umrei/Umleang outcrops throughout 
prehistory and up to the modern day (e.g. 
Ambrose et al. 1981; Fullagar and Torrence 
1991; Fredericksen 2000), but the Wekwok 
source has rarely been found in archaeological 
assemblages (Fredericksen 1997) and there is 
no historic data concerning the use of this 
location for blade production, although 
Ambrose et al. (1981: 7) and Richard Fullagar 
(personal communication) did observe lithic 
debitage at that locality.  The absence of spear 
and dagger tips in the HMS Challenger 
assemblage made with obsidian from Pam Lin 
is also unexpected since there are early 20th 
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century accounts of knappers on the island 
(Parkinson 1905; 1999: 158 [1907: 373]).  
     Although the pilot study should be 
expanded to explore variation through time 
and across space, the results obtained already 
provide a glimpse of trading patterns in the 
Admiralty Islands during the late 19th century.  
The obsidian characterization supports Mead’s 
(1930) account of communities specializing in 
certain commodities, but the findings show 
that the situation was much more complex 
since raw material obtained from one place 
could be converted by a range of methods into 
objects that were possibly traded on.  Given 
the predominance of the Umrei/Umleang 
obsidian in all the types and decorations of 
spear and dagger hafts studied, it seems clear 
that there was not a one-to-one correlation 
between the source of the obsidian and the 
place where the decorated artifact was 
manufactured.  Although during the past thirty 
years, (De’Ath 1989; Ambrose personal 
communication) spears were made at the 

Umrei/Umleang quarry and village using the 
incised gum handles, in the past obsidian was 
probably also traded in the form of nodules 
and/or blades to producers of the very 
different wrapped style handles.  Given the 
great variety in forms and decoration of spears 
and daggers among the communities in Nares 
Harbour when the HMS Challenger visited, 
the artifacts had possibly passed through a 
number of exchange links stretching across 
the entire island group. 
     Finally, the study underlines the substantial 
potential of PXRF instrumentation for 
expanding archaeological research on obsidian 
trade to include both large and fragile artifacts 
and material housed in museum collections.  
We have suggested two ways in which a 
PXRF spectrometer can be adapted for 
analyzing museum materials.  In the cases 
when it would be impossible to analyse a 
significant sample of material with more 
sophisticated technology, PXRF has a critical 
role to play in research. 

 

Figure 5. Plot showing the separation of the 
major Papua New Guinea obsidian sources 
using the first three factors resulting from 
discriminant analysis, with all artefacts 
plotting with the Admiralty source group. 
Black solid squares represent artefacts; blue 
solid circles Admiralty sources; green stars 
West New Britain sources; red solid triangles 
Vanuatu sources and purple solid diamonds 
East and West Fergusson Island sources. 
 
 



IAOS Bulletin No. 46, Winter 2012 
Pg. 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgements 
     The research was supported by a grant 
from the Australian Research Council.  We 
are grateful to the British Museum and the Pitt 
Rivers Museum for permission to study the 
spears and especially to the curators and 
conservators who gave access to collections:  
Jill Hassell, Jeremy Coote, and Jeremy Uden.  
Marcus White designed and built the perspex 
stage.  Wal Ambrose kindly shared his 
extensive knowledge of Lou Island obsidian 
and provided the Admiralty Island obsidian 
source samples in our reference collection.  
We also thank Peter Grave, Peter Jia and 
Bruce Kaiser for training, advice and 
encouragement. 
 

References 
Ambrose, W., C. Allen, S. O’Connor, M. 

Spriggs, N. Oilveira, C. Reepmeyer 
(2008). Possible obsidian sources for 
artifacts from Timor: Narrowing the 
options using chemical data. Journal of 

Archaeological Science 36: 607-615. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ambrose, W., J. Bird, and P. Duerden (1981). 

The impermanence of obsidian sources in 
Melanesia. In F. Leach and J. Davidson 
(eds), Archaeological Studies of Pacific 

Stone Resources, pp.1-19, Oxford: British 
Archaeological Reports International 
Series, 104. 

Bird, R., R. Torrence, G. Summerhayes and G. 
Bailey (1997). New Britain obsidian 
sources. Archaeology in Oceania 32: 61-7. 

De'Ath, C. (1989). Spia botol. Paradise 72: 
19-23. 

Fredericksen, C. (1997). Changes in Admiralty 
Islands obsidian source use: the view from 
Pamwak. Archaeology in Oceania 32: 68-
73. 

Fredericksen, C. (2000). Points of discussion: 
obsidian blade technology in the 
Admiralty Islands, 2100 BP to 50 BP.  
Bulletin of the Indo-Pacific Prehistory 

Association 20: 93-106. 
Freund, K. and R. Tykot (2011). Lithic 

Technology and Obsidian Exchange 
Networks in Bronze Age Nuragic Sardinia 
(Italy). Archaeological and 

Anthropological Sciences 3: 151-164. 

Figure 6. Plot showing the distribution of 
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Introduction 
      In his chapter titled “Tracing to Source” in 
Science and the Past, Hughes (1991) draws an 
analogy between the chemical analyses of 
artifacts for sourcing and the classification of 
objects based on visual characteristics.  He 
argues that a particular “object’s appearance is 
the first way we recognise where it comes 
from: a Volkswagen ‘Beetle’ is an instantly 
recognisable shape even if the VW badge has 
fallen off the car; likewise we recognise a 
Rolls Royce” (99).  The analogy is not carried 
through, though, to an underlying issue in 
sourcing research: what is the definition of a 
“source”?  The “sources” of Volkswagen and 
Rolls Royce automobiles are complex.  
Should the Beetle’s source be considered the 
Volkswagen Corporation, or would a specific 
factory be the source?  Volkswagen is a 
German company; however, Beetles were also 
manufactured in Ireland, South Africa, Brazil, 
Australia, and Mexico.  To clutter the issue 
further, Rolls Royce Motors was sold to 
Volkswagen in 1998.  Depending on the 
definition, a 1963 Volkswagen Beetle and a 
2010 Rolls Royce sedan may have identical 
“sources.”  Hughes’ analogy inadvertently 
accentuates the importance of a clear 
conceptualization of “source.”  In addition, 
there will be varied definitions for different 
archaeological materials (i.e., the definition 
for the “source” for a multi-component 
artificial material like pottery will differ from 
that for obsidian). 
     Indeed, what constitutes an obsidian 
“source” has been in flux for as long as the 
volcanic   glass   has   been  recognized  as  an  

 
exotic raw material moved by people.  In 
Incidents of Travel in Yucatan, John Lloyd 
Stephens, appointed Special Ambassador to 
Central America by Martin Van Buren, wrote 
one of the first published observations of 
exchange evidenced by obsidian: 

 
At the head of the skeletons were two 
large vases of terra cotta, with covers 
of the same material.  In one of these 
was a large collection of Indian 
ornaments, beads, stones, and two 
carved shells... The other vase was 
filled nearly to the top with arrow-
heads, not of flint, but of obsidian; and 
as there are no volcanoes in Yucatan 
from which obsidian can be produced, 
the discovery of these proves 
intercourse with the volcanic regions 
of Mexico. (1843:341-343) 
 

For Stephens, the source of these artifacts was 
no more specific than Mexico’s volcanic 
regions. Over a century later, Colin Renfrew 
and colleagues John Dixon and Joseph Cann 
(Renfrew et al. 1965, 1966, inter alia) 
recognized a handful of obsidian sources in 
the Near East.  For example, the maps in 
Dixon et al. (1968) reveal only two obsidian 
sources in central Anatolia: Acigöl and Çiftlik 
(i.e., Göllü Dağ) are marked by closed and 
open circles, respectively.  These early studies 
often referred to the Açigöl source and the 
Çiftlik source, but this reflected neither the 
realities in the geochemical data nor on the 
landscape: 
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Rapp and his colleagues have defined 
eight separate signatures, not simply 
one for Açigol and one for Çiftlik.  In 
the eastern part of the Açigöl caldera 
three separate flow signatures can be 
defined.  In the western part of the 
caldera there is only one distinct 
signature -- from the youngest of the 
obsidians in central Anatolia.  In the 
Çiftlik area three separate sources can 
be distinguished.  The eighth source is 
from the obsidians at Nenezi Dağ, 
about halfway between Açigöl and 
Çiftlik. (Rapp and Hill 1998:138) 
 

Today, obsidian sources are typically defined 
using multivariate data-analysis techniques or 
GPS coordinates in Google Earth or a GIS 
map, but there are still large variances in 
conceptualization and terminology.  This was 
noted, for example, by Roger Green (1998) in 
his concluding review chapter in 
Archaeological Obsidian Studies.  In 
particular, he observed “a fair degree of 
variation in the terminology... when 
describing different levels of ‘source’ 
discrimination” (226-227).  Just within the 
same volume, Green noted an assortment of 
terms and concepts:  
 

Summerhayes et al. are very explicit 
about what they mean by geographic 
regions with a number of sources, and 
source localities as specific sampling 
loci where naturally occurring obsidian 
specimens were collected.  All source 
localities within a geographic region 
are for them a regional group, within 
which similarities in chemical 
composition make it possible to 
distinguish subgroups or “chemical 
groups.”  Other authors, such as 
Glascock et al. also speak of 
geographic regions, but they also talk 
of subregions, source areas and 
complex source areas, and chemical or 

compositional subgroups for these, 
while Shackley speaks of four distinct 
chemical groups for a named source 
region. (227) 
 

That same year, Richard Hughes (1998) also 
discussed the conceptualization of obsidian 
sources in an essay reprinted in this bulletin 
(volume 22, pages 3-6).   
     Although the issues discussed by Green 
(1998) and Hughes (1998) have since 
remained within the obsidian sourcing 
zeitgeist, discussions regarding the nature of 
obsidian sources have begun to reappear in the 
literature (e.g., Nazaroff et al. 2010:886-887).  
This paper is an effort to further the discussion 
and to introduce other issues for consideration, 
primarily inspired by recent fieldwork as well 
as landscape archaeology and 
phenomenology. Regarding the former 
approach to archaeological research, Branton 
(2009) writes: 

 
Although resource exploitation, class, 
and power are frequent topics of 
landscape archaeology, landscape 
approaches are concerned with spatial, 
not necessarily ecological or 
economic, relationships.  While similar 
to settlement archaeology and 
ecological archaeology, landscape 
approaches model places and spaces as 
dynamic participants in past behavior, 
not merely setting (affecting human 
action) or artifact (affected by human 
action).  Landscape archaeology can 
be said to be the archaeology of 
“place.” (51) 

 
Regarding the latter, Tilley (2004) explains 
that phenomenology “attempts to reveal the 
world as it is actually experienced directly by 
a subject [and] describe that world as precisely 
as possible in the manner in which human 
beings experience it” (1).  When merged, the 
goal is to learn how people in antiquity 
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interacted with and conceived of the places 
around them.  To begin, though, I briefly 
consider the terminology issue of 
“provenancing” versus “sourcing.” 
 
“Sourcing” versus “Provenancing” 
     “Provenancing” is often used as a synonym 
for archaeological sourcing, and I suspect this 
is due, at least in part, to hesitation regarding 
the concept of “source.”  One objection to the 
term “sourcing” is the argument that one does 
not ever conclusively identify the source of an 
artifact.  Instead, one statistically assigns an 
artifact to the most probable source, but this 
does not ensure that it came from that source.  
For example, the artifact may have originated 
from a source not included in the database, or 
two sources may have compositions so similar 
that an artifact could potentially be attributed 
to both.  Harbottle (1982) contends that 
 

with a very few exceptions, you cannot 
unequivocally source anything.  What 
you can do is characterize the object… 
and also characterize the equivalent  
source materials, if they are available, 
and look for similarities to generate 
attributions.  A careful job of chemical 
characterization, plus a little numerical 
taxonomy and some auxiliary 
archaeological and/or stylistic 
information… will produce groupings 
of artefacts that make archaeological 
sense.  This, rather than absolute proof 
of origin, will often necessarily be the 
goal. (15) 

 
Wilson and Pollard (2001) go further and 
argue “only mis-matches between source 
material and test object can be conclusively 
demonstrated... provenancing proceeds by 
systematic elimination of possible sources, 
rather than by positive attribution” (510). 
     Unfortunately, “provenance” is also 
commonly used interchangeably with 
“provenience.”  Both terms come from the 

French provenir, “to come from,” referring to 
the origin of something.  Rapp and Hill (1998) 
argue for the following distinction between 
these terms: 

 

Provenience is a common 
archaeological term referring to the 
precise location at which an artifact 
was recovered (from a survey or 
excavation).  Without provenience 
data, artifacts have little archaeological 
value.  By provenance, however, 
geoarchaeologists mean something 
quite different.  The provenance of an 
artifact is the location, site, mine that is 
the origin of the artifact material. 
(134) 

 
Adherence to this distinction, though, is far 
from universal.  Various authors, including 
those of many archaeological dictionaries, 
equate the two terms and even treat them as 
alternate spellings (e.g., “The term 
provenance, or provenience, as the word is 
often also spelled,” Goffer 2007:42; also see 
Mignon 1993:88, Kipfer 2000:458, Bahn 
2001:369, Wilson and Pollard 2001:507, and 
Darvill 2008:367 for examples of treating the 
words as synonyms).  Harbottle (1982) 
suggests a hypothesis about the usage of two 
terms:   

 
Provenience (= provenance).  It ought 
to mean only where something is 
found... But among art historians it 
generally means presumed origin... 
Some archaeometry papers have also 
used the term to mean source or origin 
(Wilson 1978).  One suspects that we 
are seeing here an Old World-New 
World bias, the art-historical usage 
being common among Old World 
archaeologists. (16) 

 
Pollard et al. (2007) likewise attribute the 
ambiguity to differences between the United 
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States and Great Britain as well as art history 
and archaeology: 

 
… relating to provenance (or, in the 
US, provenience…).  The term here is 
used to describe the observation of a 
systematic relationship between the 
chemical composition of an artifact… 
and the chemical characteristic of one 
or more of the raw materials involved 
in its manufacture.  This contrasts 
sharply with the use of the same term in 
art history, where it is taken to mean the 
find spot of an object, or more generally 
its whole curatorial history. (5) 

 
Regarding the distinctions proposed by Rapp 
and Hill (1998), Pollard et al. (2007) write: 
  

In fact, a recent North American 
textbook on geoarchaeology has used 
the term provenience for find spot, and 
provenance for the process of 
discovering the source of raw 
materials... Although this is an elegant 
solution to a terminological 
inexactitude, it has not yet been 
universally adopted, at least in Europe. 
(5) 

 
Because the distinction between the terms is 
not widely accepted and has caused confusion 
(e.g., Millet and Catling 1966), “sourcing” is a 
preferable term, whereas “provenancing” 
seems largely a euphemism that reflects 
uncertainty about attribution to sources. 
 
Mathematical versus Geographical Sources 
     The quotation from Green (1998) in the 
Introduction alludes to one important divide in 
how a “source” is conceptualized: the 
geographical concept (i.e., a place on the 
landscape where the obsidian flow or 
secondary deposit occurs and where humans 
collected the raw material) and the 
mathematical concept (i.e., a cluster in the 

geochemical data).  These two conceptions do 
not necessarily yield identical results.  
Harbottle (1982) points out: “One must never 
assume that the physical and mathematical 
source have to coincide” (31). 
     Wilson and Pollard (2001) offer a 
representative mathematical definition, 
explaining that chemically similar specimens 
“can be agglomerated into chemically 
coherent ‘groups’ which will ‘characterize’ a 
single ‘source’” and, in turn, that “‘sources’ 
can then be distinguished as discrete clouds of 
points in multivariate space” (509).  Similarly, 
Hughes (1998) explains that obsidian “sources 
are defined, geochemically speaking, on the 
basis of chemical composition -- not spatial 
distribution” (104).  Such mathematical 
definitions place obsidian sources in multi-
dimensional space in statistical software, not 
“real” space on the landscape. 
     Neff (1998) follows a geographical 
definition, arguing “the theoretical concept of 
interest here is ‘source,’ defined as a location 
or set of locations in geographic space” (116).  
A source, in his terminology, can be defined 
by coordinates on a map or plotted in Google 
Earth.   Similarly, Harbottle (1982) considers 
it “the ultimate starting point -- the clay bed, 
obsidian flow, mine of flint or copper or 
marble quarry, which is the natural deposit of 
a material” (16).  Rapp and Hill (1998) give a 
virtually identical definition for a source 
(134).  To them, a source is where people 
collected raw material and started the 
distribution process.  Other researchers 
implicitly define a source geographically, 
referring to them having particular locations 
(e.g., a volcano), being a set distance from an 
archaeological site, or having a series of 
coordinates. 
     Geographical conceptions of “source” 
seem to prevail in the recent literature.  Terms 
like “chemical fingerprint” and “chemical 
type” are, in turn, often used to describe the 
mathematical source concept.  In some 
respects, the former is a rather apt nickname 
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for a diagnostic pattern of elements.  
Fingerprints are, of course, used as a means of 
identification.  Siblings frequently have 
similar ridge patterns, and geological 
materials with the same “parentage” have 
similar chemical fingerprints.  Fingerprints are 
classified by pattern types, pattern sizes, and 
their locations on the fingers.  Similarly, 
materials are characterized by the elements 
present, their quantities, and their 
distributions.  When an individual touches a 
dime, though, there are sufficient ridge 
patterns left behind for a positive 
identification to the exclusion of any other 
person.  This, regrettably, is not true of 
geochemical “fingerprints,” which are not 
nearly so characteristic. 
     Of the alternatives, including such terms as 
“chemical group” and “geochemical variety,”  
“chemical type” best recognizes that 
mathematical sources are analogous to other 
archaeological typologies.  Typologies are 
artificial constructs, essentially idealized 
classifications, used to sort, for example, 
ceramics by time and place.  Ceramic types 
are empirically derived from a series of sherds 
and vessels.  Some traits are diagnostic while 
others are not.  Consider, for example, two 
ceramic types in Northern Mesopotamia: 
Khabur Ware and Nuzi Ware.  Khabur ware 
has painted red-brown horizontal lines with 
geometric, usually triangular, patterns of the 
same color whereas Nuzi Ware has white 
curled or wavy lines on a brown or black 
background.  Both types, though, are wheel-
made.  It is the overall pattern of traits that 
characterizes the type.  Furthermore, there are 
variations within a type.  Patterns on Khabur 
vessels can be either hatched or cross-hatched, 
and “there are no two examples of Nuzi Ware 
with exactly the same white painted design” 
(Stein 1984:27).  There are also very similar 
types, and sherds will be discovered that can 
be sorted into more than one type.  The same 
can occur in obsidian “chemical types.” 
      Following the geographical concept, a 

“source” of obsidian can be represented on a 
map with a dot, but this raises the issue of, as 
Green (1998) put it, “the size of the dot which 
pinpoints [an artifact’s] supposed origin” and 
a plethora of terms to describe it (227). 
 
Sources, Subsources, and Source Areas, Oh 

My! 
     Varied nomenclatures are found in the 
literature to describe hierarchies within the 
origins of obsidian: sources and subsources, 
sources areas and sources, source systems and 
subsystems, localities and locality complexes, 
source localities and sample loci, and more.  It 
is often unclear how these terms relate to one 
another or why different researchers apply 
different schemes to the same obsidian-
bearing region.  For example, Glass Buttes in 
central Oregon, which has obsidian with nine 
different chemical compositions, has been 
described in a variety of ways: an “obsidian 
source” (Godfrey-Smith et al. 1993), a “source 
locality” (Hughes 1986), a “source area” 
(Skinner 2010), a “source complex” (Skinner 
et al. 1999), a “multi-component obsidian 
source” (Ambroz et al. 2001) and, a 
“complex” comprised of multiple 
“subsources” (Ambroz et al. 2001).  Thus, I 
visited Glass Buttes -- and Newberry Volcano, 
roughly 100 km west, for comparison -- in 
part to explore source concepts, terminology, 
and landscape manifestations. 
 
Glass Buttes versus Newberry Volcano 
      Glass Buttes is a lava dome complex that 
covers about 10 x 20 km, and the obsidians 
are between 4 and 6.5 million years old 
(Godfrey-Smith et al. 1993).  This complex is 
highly eroded and dissected by channels from 
small streams and springs.  Ma et al. (2007) 
explained that the “surface obsidian flows 
have long since been eroded away” at Glass 
Buttes (552), and Russell (1905) described the 
complex as the “remnants of ancient... 
volcanoes, now deeply dissected by erosion” 
(49).  Waters (1927) observed that obsidian, 
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which occurs as sizable chunks “in the dry 
stream channels and as loose blocks... is rarely 
found in place” (451). 
      Newberry Volcano, a shield volcano in 
Newberry National Volcanic Monument, 
suffered a caldera collapse about half a million 
years ago.  The caldera is 7 x 8 km and 400 m 
deep, and it has two large lakes (Paulina and 
Eastern Lakes) as well as several younger 
obsidian-bearing lava domes.  In particular, I 
explored Big Obsidian Flow (1300 years old), 
East Lake Obsidian Flows (3500 years old), 
and Interlake Obsidian Flow (7300 years old). 
      The experiences of seeking obsidian at 
Newberry Volcano and Glass Buttes are 
strikingly different.  At Newberry Volcano, 
one enters along a narrow channel where the 
caldera wall has been nearly eroded away, cut 
by a stream that drains Paulina Lake.  From 
this vantage point, one is surrounded by the 
caldera walls, hundreds of meters tall, which 
encircle huge obsidian flows hidden by 
evergreens.  If one instead hikes a trail around 
the caldera rim, one looks down into a deep 
depression several kilometers across, and 
three massive, gray, rocky lava flows are 
apparent as discrete features among the trees 
and rises of reddish-yellowish ash.  From atop 
one lava flow, the other two are usually 
visible.  For example, when standing on the 
East Lake Obsidian Flows and looking west, 
one sees Big Obsidian Flow (BOF) on the left 
and Interlake Obsidian Flow on the right.  
From either the caldera edge or atop a flow, 
the flows look similar, but they are clearly 
separate features and could easily be 
considered different obsidian “sources.”  One 
does not need to resort to chemical analyses to 
regard them as distinct. 
 Walking up to the edge of one of the 
Newberry flows, one has the distinct 
impression of encountering a rubble wall in 
the middle of the forest.  BOF, for example, is 
20 m tall and covers over 2.7 km2.  Large 
obsidian chunks, over a meter in diameter, can 
be found at the bottom of the slope.  If one 

ascends the slope of sharp pumice blocks, 
about two-thirds of the way up, one can gather 
high-quality obsidian from an inner shell 
exposed along the periphery.  These shiny, 
black rocks occur in any size and are easy to 
identify among dull, gray pumice. 
     The top of BOF presents a different 
experience.  Its upper surface is composed of a 
series of ridges, and when standing between 
the ridges, the gray, rocky, nearly lifeless 
surface is all one can see other than sky.  It is 
little exaggeration to say the BOF surface 
seems otherworldly.  Atop BOF in 1964, 
Apollo 7 astronaut R. Walter Cunningham 
tested a spacesuit for use on the Moon, and 
over the next two years, dozens of astronauts 
trained for lunar missions there and on similar 
lava fields.  Atop the flow, spires of obsidian 
protrude from the pumice, and some of these 
spires have collapsed, creating a pile of 
obsidian useful for tool production.  One 
cannot move from one of these quasi-lunar 
surfaces to another without walking at least 2 
km through dense forest.  Thus one can only 
find obsidian at one of these lava flows within 
the caldera, and the imposing flows can even 
surround one with bizarre, even 
transcendental, scenery. 
      In comparison, collecting obsidian at 
Glass Buttes is quite a distinct experience.  
The two low, eroded mountains of Glass 
Buttes -- termed Glass Butte and Little Glass 
Butte -- are typical of the region known as the 
High Desert or High Lava Plains in central 
and southeastern Oregon.  This region has had 
many names over the years.  The Great Sandy 
Desert and Rolling Sage Plain were popular 
terms in the nineteenth century, and locals 
today call it the Oregon Outback.  Low 
shrubs, particularly sagebrush, and occasional 
juniper trees grow on this semi-arid plateau.  
The mountains in this region were created by 
volcanism between 2 and 15 million years 
ago, and the Glass Buttes obsidians formed 
between 4 and 6.5 million years ago.  Since 
then, weathering and erosion have worn down 
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the ancient mountains.  There are no 
conspicuous lava domes, massive obsidian 
outcrops, or steep slopes of pumice blocks.  
The only outcrops are basalt from eruptions 
during the same period.  The remaining low 
mountains of Glass Butte and Little Glass 
Butte, at first glance, seem completely 
unremarkable on the landscape. 
     Eventually, though, one observes small 
black pebbles, just a few millimeters in 
diameter, scattered across the ground.  At 
some spots, rounded obsidian cobbles, up to 
40 cm or so, can be found emerging from the 
clayey soil, often in dry rills and gullies.  One 
also finds, in spots where larger cobbles occur 
near the surface, many obsidian flakes.  The 
flakes at Glass Buttes, though, are not only the 
products of ancient obsidian workspaces.  
Instead, they are the waste of modern rock 
collectors and knapping hobbyists.  Thus, one 
must either dig or search for cobbles recently 
eroded out of the soil to discover any sizable 
obsidian pieces. 
      Ambroz et al. (2001) produced a map of 
the spatial distributions of seven chemical 
types of obsidian at Glass Buttes.  Even with 
the map and a GPS unit in hand, a visitor to 
Glass Buttes would be hard-pressed to identify 
the spatial boundaries of these different 
chemical types.  On the western slope of the 
larger Glass Butte, obsidian collected from the 
rises are one particular type (Group B) while 
that from the channels between them are 
another (Group G), and almost immediately to 
the northeast and southeast is Group A.  Other 
than the occasional barbed-wire fence, there 
are no clear boundaries or demarcations.  One 
can wander within the Group A area or from 
Group A to Group B with little change of the 
landscape to indicate that there was ever a 
series of distinct domes, very different from 
the situation at Newberry.  
      Recent fieldwork and analyses have even 
shown that multiple chemical types of 
obsidian may be obtained from various 
locations at Glass Buttes (Skinner 2010, 

2011).  For example, at a natural basin where 
water collects, a few kilometers from these 
mountains, Skinner (2010) found obsidian 
nodules of five chemical types.  His discovery 
necessitated XRF analysis conducted in a 
laboratory to establish, not just visual 
inspection.  Equally as important, he reported 
that, around this water source, abundant 
obsidian flakes were scattered across the 
ground, so it “was clearly a prehistoric place 
of interest” (Skinner 2010).  There are at least 
two interpretations for this result.  First, 
erosion could have carried obsidian from five 
different eruptions to a single water basin at 
the foot of Glass Butte.  This suggests people 
may have gathered obsidian from one location 
that also served as a water source; however, 
the cobbles present there originated from five 
flows and correspond to five distinct chemical 
types.  A second possibility is that people 
collected obsidian nodules from the mountain, 
gathered at the water source, and discarded 
unwanted nodules (from five chemical types) 
in the basin while working there.  Other 
secondary deposits, either artificial or natural 
and with mixed chemical types, almost 
certainly exist nearby. 
      The research of Ambroz et al. (2001) also 
offers a possible clue to ancient conceptions of 
obsidian “sources” at Glass Buttes.  Their 
chemical analyses of artifacts from an 
archaeological site -- the Robins Springs site -
- on the western slope of Glass Butte revealed 
the use of obsidian from five chemical types 
but none from the other two.  Although not 
noted in the article, there is an interesting 
trend in their results.  The five chemical types 
identified at the site all, according to their 
map, occur on the larger Glass Butte 
mountain, and the two unrepresented types are 
the two on the smaller Little Glass Butte 
mountain to the southeast.  Additionally, one 
artifact was traced to Yreka Butte, more than 5 
kilometers west of Glass Butte, farther than 
Little Glass Butte.  The fact that all Glass 
Butte chemical types are represented at the 
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Robins Spring, in numbers roughly 
corresponding to distance from this site, 
whereas no Little Glass Butte types were 
found, might suggest that the larger mountain 
was considered a viable or acceptable obsidian 
“source” but the smaller mountain was not.  
Other factors, such as material quality or 
nodule size, may have been important 
influences; however, differences in quality or 
size between the seven Glass Butte types and 
the two Little Glass Butte types seem slight if 
present at all. 
      To summarize, at Newberry Volcano, the 
individual lava flows are identifiable as such, 
so one can easily identify them as discrete 
“sources” of obsidian.  Laidley and McKay 
(1971) found that BOF and other flows in the 
caldera are geochemically similar, due to the 
same host rock and magma chamber, yet still 
distinguishable.  Thus, at Newberry Volcano, 
the obsidian “sources” on the landscape, as 
perceived by an observer standing in the 
caldera or along its edge, are identical to the 
chemical “sources.”  At Glass Buttes, 
however, the distributions of the chemical 
“sources” are indistinguishable on the ground.  
It seems likely that, on the landscape, a 
“source” would be perceived as a local 
geographical feature (like the water basin), an 
entire mountain (as suggested by the findings 
of Ambroz et al. 2001), or just a dense cluster 
of nodules (as rock collectors and knapping 
hobbyists mark with Xs on their maps).  These 
perceived landscape “sources” are not the 
same as the chemical “sources” at Glass 
Buttes.  In addition, the perceived “sources” 
might, in comparison to the distribution of the 
chemical “sources,” be higher resolution (e.g., 
a basin or nodule cluster) or lower resolution 
(e.g., one mountain versus another).  The 
spatial distributions of the chemical “sources” 
is known only from laboratory-based analyses 
of specimens collected from precisely 
recorded locations, not from observations on 
the ground. 
 

Nomenclature in the Field and the Lab 
     Based on my experiences at Newberry 
Volcano and Glass Buttes, I concluded that 
linking chemical “source” types to “sources” 
on the landscape -- either explicitly or 
implicitly -- when it came to labeling 
specimens for analysis required critical 
consideration.   
     Rarely in obsidian sourcing do researchers 
have the luxury of personally collecting all the 
geological reference specimens.  Often such 
specimens were collected over time by a 
number of individuals.  Rapp et al. (2000) 
identify this as a cause of variability in their 
native-copper source database, and it is likely 
also the case in most sourcing studies.  
Renfrew and his colleagues, for example, had 
five obsidian specimens from the “Açigöl 
source” for reference: Giorgio Pasquaré of the 
University of Milan collected two of these 
specimens, and Herb Wright of the University 
of Minnesota collected three (Renfrew et al. 
1966:62).  Today, though, we know of five 
different flows and chemical types at Açigöl 
(Rapp and Hill 1998).  This was obscured, at 
least in part, by the label “Açigöl” used for all 
the specimens they received (i.e., lumping). 
     For every specimen collected, particularly 
before the use of GPS, there is imprecision in 
its location description.  “Açigöl” is an inexact 
description for a specimen location or 
chemical “source” type due to the presence of 
multiple obsidian-bearing flows there.  It 
might, though, be adequate as a “source” for 
archaeological studies on a sufficient scale, 
when it might not matter that the obsidian 
came from one of three eastern flows or from 
only a few kilometers to the west.  Gordus et 
al. (1971) argues for giving specimens with 
imprecise locations a broad geographical 
name, such as “Yellowstone” (226).  This 
would be acceptable only if such specimens 
were not attributed to one “Yellowstone 
source” because over a dozen different flows 
occur there.  Again specimens should not be 
uncritically “lumped” into “sources.” 
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     What, then, is an acceptable term or 
concept for geological obsidian specimens 
collected at some specific location?  At Glass 
Buttes, for example, one should hesitate to 
label a scatter of nodules as all having the 
same “source.”  Those nodules may have all 
originated from one flow, or they may be a 
secondary deposit from a complex milieu of 
origins.  Nevertheless, their spatial coherence 
when collected should be recognized.  Other 
researchers have considered a variety of terms 
to describe such a concept.  “Locality” is 
commonly used by geoscientists to define a 
small geographical area where a specific 
composition of mineral or rock occurs (e.g., 
olivine from San Carlos, Arizona).  The term, 
though, has already been used inconsistently 
to describe sources of greatly varied scales, 
from “subsources” to “source areas” (Baugh 
and Nelson 1987, Wada et al. 2003, Izuho and 
Sato 2007, Park 2010).  Terms like “outcrop” 
do not accurately describe sites of secondary 
deposition.  “Mine” or “quarry” implies that 
the location was a site of ancient human 
activity, which is not necessarily the case for 
all specimens. 
     For my research, I settled on “collection 
areas.”  This term reflects their nature: a place, 
of any scale, that the specimens’ original 
collector considered to be a single area where 
obsidian occurs.  It is not necessarily equal to 
either a geographically defined source or a 
chemical type of obsidian.  Its size can vary 
from collector to collector.  For one person, a 
“collection area” might be one or two meters 
in diameter, and for another person, it might 
be an entire volcano or dome complex.  What 
constitutes one “collection area” is determined 
by each collector.  Thus they are emic, not 
etic, descriptions.  Consequently, reporting the 
“source” of obsidian artifacts involves 
relevant collection area as well as the volcano 
and, if available, geographical descriptions 
known in the literature (e.g., Kömürcü village 
at Göllü Dağ volcano). 
 

The Importance of Place 
 Shackley (1998) has proposed that “stone 
tool makers are often not concerned with the 
location from which they procure raw 
material, only that it be easily procurable” (6; 
Shackley 2005:26 includes a more definitive 
statement).  Perhaps this is true in the 
American Southwest; however, ethnographic 
accounts and archaeological data indicate that 
the locations where raw materials, such as 
obsidian and chert, are collected can have 
important meanings or symbolism that affect 
collectors’ choices.  Regarding obsidian in 
Mesoamerica, Saunders (2001) notes that 
“mines appear to have been an important 
physical and metaphysical component of a 
landscape where individual features were 
given cosmological significance” (229).  
Similarly Dillian (2002) concluded that 
obsidian from the Glass Mountain lava dome 
in California was used for different functions 
than obsidian from other locations.  For the 
Australian Aborigines of Arnhem Land, 
reports Taçon (1991), a quartzite quarry is 
“often given heightened significance by 
associating it with powerful, dangerous 
forces” of the Ancestral Beings (199).  
Therefore the selection of lithic materials may 
have important symbolic and cultural 
meanings. 
      Other times there may be simpler factors 
involved in the selection of a quarry site, such 
as a workspace with a view.  Bradley (2000) 
examined the acquisition of raw materials for 
stone axes in Great Britain.  He found that 
high-quality materials in accessible locations 
went unused and “inaccessible exposures with 
the same physical characteristics were 
employed instead” (86).  Bradley proposed 
that the “character of the place seemed at least 
as important as the qualities of the material” 
and that such inaccessible locations were 
preferentially exploited because the work sites 
“commanded enormous views” of the 
surrounding landscapes (86-87).   
     The proverb “getting there is half the fun” 
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offers another issue to consider.  For example, 
Hodgson (2007) contends that, for the Wintu 
tribe of California, quarrying obsidian had 
religious components, and that this sacrality 
also applied to the journey itself to Glass 
Mountain: “In the summer, two or three men 
would make a two- to three-day trip NE to the 
quarry.  The men fasted throughout the 
journey as the act of obtaining obsidian was 
seen as a semi-religious quest” (307).  This 
implies that journeys to and from the sources, 
as well as the experiences along the way, can 
also be significant factors in exploiting 
particular raw-material sources.  
     Hodgson’s account indicates a potential for 
phenomenological approaches, such as those 
advocated by Tilley (1994, 2004) to interpret 
natural and cultural landscapes.  As quoted in 
the Introduction, Tilley explains that 
phenomenology “attempts to reveal the world 
as it is actually experienced directly by a 
subject [as well as] to describe that world as 
precisely as possible in the manner in which 
human beings experience it” (2004:1).  This 
approach may reveal how people in antiquity 
interacted with and conceived of the 
landscapes around them.  It asks us to enter 
into the physical landscapes and experience 
them using our own senses.  For the Wintu 
tribe, Glass Mountain is an element of their 
cultural landscape, that is, as “a set of 
relational places linked by paths, movements, 
and narratives… It is invested with powers… 
and is always sedimented with human 
significances” (Tilley 1994:34).  Hence we 
must consider symbolism of the landscape as 
well as the sights, sounds, and smells 
experienced by those who collected obsidian.  
Such factors can affect source selection and 
how materials were subsequently used. 
 
Potentials for Symbolism and Meaning 
 The fieldwork at Glass Buttes and 
Newberry Volcano not only affected my 
perception of what constitutes an obsidian 
“source,” but I also sought the experiences of 

acquiring obsidian at these places so I could 
better comprehend the experiences of people 
doing the same in antiquity.  My experiences 
of seeking obsidian at the two locations were 
quite distinct.  Almost every sight, sound, and 
smell was different.  For instance, after a little 
afternoon drizzle at both places, Glass Buttes 
was filled by the pungent odor of sagebrush 
while Newberry Volcano had pine and earthy 
scents.  Bald eagles, to which many 
Americans ascribe special meaning, may be 
seen and heard from atop the obsidian-bearing 
flows at Newberry Volcano while there are 
none at Glass Buttes.  Because bald eagles are 
symbolic of the United States (e.g., a bald 
eagle is incorporated in most official seals, 
including the Great Seal of the United States, 
the Seal of the President, and those of 
numerous federal executive departments), 
perhaps one could consider it more 
“American” to collect obsidian at Newberry.  
Today, though, one cannot gather obsidian at 
Newberry because it is ascribed “national 
significance” and “exceptional value” as a 
national monument (NPS 2003), whereas 
Glass Buttes is merely public land on which 
cows freely graze and from which one can 
scavenge as much obsidian as desired.  Part of 
Newberry Volcano’s value, no doubt, derives 
from spectacular views from the caldera edge, 
particularly the portion known as Paulina 
Peak, which reaches an elevation over 2400 
m.  In contrast, I have only half-jokingly 
called Glass Buttes “the landscape of the 
banal.”  Even the body processes of collecting 
obsidian at the two locations are markedly 
different.  These and other differences 
between Glass Buttes and Newberry afford 
great possibilities for distinct meanings and 
symbolism ascribed to them. 
 
The Future 
 This paper is an attempt to continue the 
discussion about the nature of sources started 
by Green (1998) and Hughes (1998) and to 
consider approaches from landscape 
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archaeology (e.g., Branton 2009) and 
phenomenology (e.g., Tilley 2004).  It is easy, 
in obsidian sourcing research, to spend 
considerable time and effort developing the 
instrumentation and data analysis.  Debates 
regarding, for example, choice of clustering 
algorithms or the statistical benefits of 
normalizing versus standardizing data are 
important.  These are the basic tools by which 
we can measure the chemical attributes of 
obsidian artifacts and validly attribute them to 
a particular volcano.  At the same time, 
though, we should strive to keep developing 
what is best described as the “theory of 
source.”  Just as fundamental anthropological 
concepts are revisited and redefined to reflect 
new scholarly trends in the field (e.g., 
ecological, cognitive, and postmodernist 
definitions of culture), we should consider the 
concept of “source” in light of these same 
intellectual developments.  By exploring new 
ways to conceive of obsidian sources, we are 
reminded that our ultimate goal is to translate 
patterns within geochemical data into human 
behaviors and perhaps even the immaterial 
aspects of culture like values, beliefs, and 
perceptions of the world. 
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ACCURACY OF OHD IS NOT LIMITED BY MICROSCOPE RESOLUTION 
 

Alexander K. Rogers 
Maturango Museum 

Ridgecrest, CA 
 

Abstract 
It is frequently repeated that the accuracy achievable in measuring the position of the hydration 
front in obsidian is limited by the resolution of the microscope employed for the measurement. 

This resolution is frequently cited as ∼0.25µ. In this paper I show that this is incorrect, and is 
based on a misunderstanding of the physics of the measurement process. The optical accuracy 
limit is actually defined by a parameter known as vernier acuity; numerous measurements on 
optical systems have shown this to be approximately one to two orders of magnitude smaller 
than resolution. Thus, given good laboratory technique, accuracy is not limited by resolution of 
the microscope, but is more likely limited by the material properties of the obsidian. I suggest 

actual measurement accuracies lie in the range of 0.05 - 0.1µ, which is consistent with data 
reported by laboratories. The accuracy of rim measurement is not a large contributor to the error 
in computed age in obsidian hydration dating (OHD). 
 
Introduction 
     This short paper discusses the issue of 
resolution and accuracy in optical 
measurements for obsidian hydration dating 
(OHD). In the past it has been argued that 
resolution of the eye-microscope system is the 
limiting factor in the achievable accuracy in 
measuring hydration rims (e.g. Scheetz and 
Stevenson 1988). Scheetz and Stevenson 
(1988) also computed the resolution limit for a 
typical filar microscope system to be 

approximately 0.25µ. This limit is frequently 
cited as a reason for poor accuracy of OHD 
(e.g. Anovitz et al. 1999; Riciputti et al. 2002; 
Stevenson and Novack 2011). 
    Contra this view, I argue here that 
resolution is the incorrect parameter for OHD 
accuracy, and is, in fact, irrelevant. Resolution 
measures the ability to separate or distinguish 
two images; however, the problem in 
hydration measurements is the accuracy with 
which two images can be merged. This 
process is known in optical engineering as 
“coincidence measurement”; the parameter 
which quantifies coincidence measurement is 
known as “vernier acuity” (Jacobs 1943). 
 

Discussion 
     Resolution is a measure of the ability to 
distinguish two nearby objects in the field of 
view. Because of the wave nature of light, a 
point object is seen as having finite width, 
which displays the familiar diffraction pattern 
of physical optics. The diffraction pattern 
limits the ability of the observer to separate, or 
resolve, two images. Images which are as 
close as they can be and still be resolved are at 
what is known as the Rayleigh limit. When 
“resolution” is evaluated, the quantity actually 
calculated is the Rayleigh limit, and a high-
quality telescope or microscope achieves 
resolution very close to this value. Resolution 
is especially important to microscope 
manufacturers because it depends solely on 
the optics of the microscope and not on the 
observer’s skill, and hence is a useful figure of 
quality for the instrument. Resolution is 
discussed in all physics textbooks that deal 
with optics (e.g. Born and Wolf 1980; Sears 
and Zemansky 1970; Shortley and Williams 
1950).  
     Scheetz and Stevenson (1988) presented a 
valid analysis of the resolution of a 
microscope system. However, resolution is not 
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the relevant parameter in optical 
measurements of obsidian hydration. Such a 
measurement entails aligning the image of a 
filar with the image of the hydration front; 
accuracy is determined by how well the 
operator can bring the two images into 
coincidence, not how well they can be 
separated. The accuracy with which the two 
lines can be brought into coincidence, or 
vernier acuity, has been extensively studied 
because it forms the basis of operation of 
optical range-finders, which have great 
importance to the military. Similar 
rangefinders used to be standard on good 
quality 35mm cameras, and are still used 
today by golfers and hunters. 
     Obsidian measurements are made by a 
coincidence process, and thus the key criterion 
for accuracy is the vernier acuity achievable 
by the operator of the microscope. Both the 
filar and the image of the hydration front are 
subject to the limitations of physical optics, 
and the measurement is performed by bringing 
the two images into coincidence. Good 
instrument technique, as taught by the military 
in range-finder operation, is to bring the two 
images together until they just merge and note 
the position, continue to move the filar until 
the images just separate, and then bring the 
filar back half-way. A similar technique is 
taught in microbiology. 
     Jacobs (1943) provides quantitative data on 
vernier acuity, based on a series of tests on 
coincidence rangefinders prior to World War 
II: 

 …under favorable conditions 
coincidence settings could be repeated 
so closely that the departure of an 
observation from the mean of a series 
was only about half a second of arc, or 
less than a hundredth part of the 

displacement necessary for resolution 

of the two lines (Jacobs 143:86, 
emphasis added).  

He later states that the probable error for an 
observer making a coincidence setting is about 

two seconds of arc. This is on the order of one 
fiftieth of the Rayleigh criterion for resolution; 
in other words, the vernier acuity, or accuracy, 
is a factor of about fifty better than the 
resolution limit. If the resolution of the 

microscope system is 0.25µ, the vernier acuity 

should be approximately 0.005µ. 
    Obsidian laboratories consistently report 

measurement accuracies of 0.01 - 0.1µ, based 
on multiple measurements on a single sample. 
These are strictly measures of repeatability, 
which may be better than absolute accuracy. 
However, a detailed calculation of 
measurement accuracy, based on laboratory 
hydration measurements, found a standard 

deviation of 0.08µ for Topaz Mountain 
obsidian (Rogers and Duke 2011), so an 

accuracy of 0.05 - 0.1µ is not unreasonable.  
     Obsidian is a natural material and typically 
exhibits non-uniformities. Furthermore, the 
hydration front has a finite thickness, and the 
operator is trying to measure the center of it. 
Thus, the accuracy limit is probably being 
caused by material properties, not by the 
optical system. A measurement accuracy in 

the 0.05 - 0.1µ range is entirely reasonable 

given a vernier acuity of ∼0.005µ and normal 
obsidian quality. 
     Finally, I have shown elsewhere (Rogers 
2010) that the accuracy of optical 
measurement is a very minor contributor to 
the accuracy of a rate estimate or age estimate. 
Even with the best corrections possible today, 
uncertainties in temperature history and 
intrinsic water content dominate the accuracy 
of any age computation. 

 
Conclusion 
 Resolution of the microscope optical 
system is irrelevant to the accuracy of 
hydration measurement. The limiting 
performance of the optical system, or vernier 

acuity of the system, is on the order of 0.005µ, 
and hence does not limit practical accuracy. 
Accuracy of hydration rim measurement is in 

the range of 0.05 - 0.1µ and is probably 
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limited by material properties. In any case, the 
accuracy of rim measurement is not a large 
contributor to the error in computed age.  
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
www.saa.org/publications/StyleGuide/styFrame.html  
  
 

Submissions can also be emailed to the Bulletin 
at cdillian@coastal.edu Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #47 is May 1, 2012. 

 
Send submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@coastal.edu   
Please send updated address information to 
Kyle Freund at freundkp@mcmaster.ca 
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card. 
http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact 
our Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



Student Paper Award 
 

We are seeking nominations for the 2012 
Student Paper Award. This award is open to 
any student who has presented a paper at an 

academic conference in 2012. Self-nominations 
are also accepted. Please send your 

nominations to Ellery Frahm at 
e.frahm@sheffield.ac.uk 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to cdillian@coastal.edu  
Thank you for your help and support! 

 

 

From the IAOS Webmaster: 

 

NEW IAOS ONLINE LIBRARY AVAILABLE FOR A SNEAK PREVIEW 
 

Please see the IAOS Home Page for news about our new online PDF library at 
http://members.peak.org/~obsidian/library_index.html.  We're assembling a rapidly-growing 
collection of obsidian-related literature and have so far put together a fairly random group of 
articles, papers, monographs, theses, and dissertations.  If you have Adobe Acrobat versions 
of any of the above to contribute to the library, please contact me, Craig Skinner, at 
cskinner@obsidianlab.com (or simply attach the PDF's to the email) and I'll get them posted 
promptly. 

International Association for Obsidian Studies 
 

President Ellery Frahm 
Past President Tristan Carter 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     Summertime (or wintertime for those in the 
Southern Hemisphere) greetings to everyone!  
I am excited to be writing as the new President 
of IOAS after taking over the leadership from 
Tristan Carter at the Society for American 
Archaeology conference in Memphis, 
Tennessee.  The official IAOS President’s 
sceptre is actually heavier than Tristan made it 
look, and of course, TSA did not let me carry 
it onto the plane -- something about the inlaid 
obsidian blades.   
     IAOS had a strong presence at the SAA 
conference this year. Mike Glascock 
organised the oral session “A World of 
Obsidian: Sourcing, Dating, and Beyond.” 
with nine presentations as well as two 
discussants.  Eight of the presentations came 
from archaeologists working in the New 
World, Northeast Asia, and the islands 
between (and I was the odd Old World 
participant).  Ana Steffen organised a poster 
session called “Obsidian Studies across the 
Americas: Alaska to Argentina and Beyond” 
with twelve posters.  Thus it was the year of 
the Americas for IAOS sessions!  In other 
sessions, I noted at least 30 additional talks 
and posters involving obsidian sourcing, 
dating, and technology from around the world.  
With more than 50 posters and talks to see and 
hear, there was much for obsidian enthusiasts 
to do at SAA this year.  
     Additionally, SAA featured the IAOS-
sponsored “pXRF Shootout” organised by Jeff 
Speakman, Steve Shackley, Mike Glascock, 
and Arlen Heginbotham.  Usually analytical 
round-robins involve sending out subsamples 
from characterised specimens to laboratories 
scattered around the world.  In this case, 
however, the instruments could be brought to 
one set of 12 obsidian specimens.  As noted in 
the advertisement for the shootout, its purpose 
was “to evaluate the current state of inter-
laboratory reproducibility when conducting 
quantitative portable XRF analyses of 
obsidian.”  This shootout was essentially a 

sequel to the round-robin organised by Mike 
Glascock in 1996-1999 – in which subsamples 
of two obsidian specimens were analysed by 
eight laboratories around the world, and the 
results were tabulated and published as a 
special report in IAOS Bulletin #23 (online: 
http://members.peak.org/~obsidian/iaos_bullet
in_23.pdf ). I encourage those who have never 
examined this report to do so and consider the 
data and their implications. 
     Regarding the shootout, I have argued 
previously (Geoarchaeology 27:166-174) that 
assessment standards are critical as 
researchers increasingly propose compiling 
obsidian data from numerous laboratories, 
using various techniques and procedures, into 
a core repository for sourcing purposes (e.g., 
the “obsidatabase” advocated by Varoutsikos 
and Chataigner at last year’s SAA).  Much 
like the proverbial bad apple spoiling the 
whole bunch, inclusion of low-quality data, if 
unrecognised, could lead to source-assignment 
errors, invalidating the entire endeavour.  A 
systematic evaluation framework should be 
adopted before there are serious efforts to 
aggregate such databases.  Is this, though, a 
common (or desirable) practice?  How 
frequently do we analyse obsidian artefacts 
using one instrument or technique and 
compare them to data from another?  One 
advantage of pXRF, in my mind, is that 
geological specimens can be so easily 
analysed over and over again, which could 
alleviate much of the reliance on legacy data.  
That being said, the “big four” labs (i.e., 
MURR, the Geoarchaeological XRF 
Laboratory, the Northwest Research Obsidian 
Studies Laboratory, and the Geochemical 
Research Laboratory) have analysed more 
than 100,000 artefacts and specimens, and we 
should strive for compatibility with their vast 
databases (although not necessarily at the 
expense of one’s research goals).  That’s more 
than enough philosophising for now, and we 
can leave such methodological reflections for 
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another venue, perhaps a roundtable at SAA. 
     I have been asked many times about the 
outcome of the pXRF shootout, for which I 
have no answer yet.  Fortunately the Journal 

of Archaeological Science has expressed their 
interest in publishing the results, so there will 
be widespread access to the organisers’ final 
report.  Until then, I can share my data as a 
teaser (Figures 1 and 2).  On these 
scatterplots, the twelve obsidian specimens, on 
each of which three measurements were taken, 
are represented by unique colour/shape 
combinations.  With just six elements (Sr, Rb, 
and Zn on one plot and Ba, Nb, and Zr on the 
other), their twelve different compositions are 
clearly distinguished. Assuming these 
specimens are representative of the sources 
from which they came, it seems there would 
be no issue in assigning artefacts to them.  
Precision is most important for any individual 
sourcing study, so an assessment (or however 
much is possible based on just three 
measurements) of precision for the various 
participants’ instruments would be of interest.  
The accuracy assessments should be insightful 
as well.  Accuracy is, of course, the product of 
instrument-specimen-analyst interactions, and 
how the instrument converts raw X-ray counts 
into elements’ concentrations is the primary 
factor  in  its  accuracy.   That  is,  accuracy  is  

 

largely dependent on an analyst’s empirical 
choices about calibration, and I think we’ll see 
that in the shootout results.  Like everyone 
else, I am eager to learn the results, and I 
thank Jeff, Steve, Mike, and Arlen for their 
initiative and for taking a lead in furthering a 
discussion in which there is great interest not 
only in the realm of obsidian sourcing but also 
in our larger archaeological community. 
     In other SAA-related news, after about 15 
years of trying (thanks largely due to Rolfe 
Mandel at the University of Kansas), SAA has 
agreed to become an affiliated society with the 
Geological Society of America (GSA).  This 
means that SAA members will be able to 
attend GSA conferences at much lower prices, 
purchase GSA publications at member prices, 
and so forth.  I am told that SAA will be 
putting a full-page advertisement in a 
forthcoming GSA Today issue, publicising the 
society to GSA members.  Furthermore, this 
gives us an in-road for similar efforts and join-
ventures.  If you are not familiar with GSA, in 
1977, George “Rip” Rapp (under whose 
guidance I first studied native copper and 
eventually obsidian) founded the 
Archaeological Geology Division (AGD).  
The AGD has long been a de facto sister 
society of SAA’s Geoarchaeology Interest 
Group,  but  now  that  will  be  official.   Each  

 Figure 1: Sr, Rb, and Zn. Figure 2: Ba, Nb, and Zr 
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year at the annual GSA conference, the AGD 
sponsors numerous sessions -- this fall there 
will be seven sessions involving the interfaces 
of archaeology and geology. 
     Speaking of upcoming conferences, we are 
already talking about next SAA in Hawaii.  
Two current proposals discussed at SAA are 
(1) an oral session in which invited experts, 
who work in the “Ring of Fire,” would discuss 
the state-of-the-art in obsidian studies in their 
respective regions around the Pacific and (2) a 
poster session with a yet-to-be-identified 
overarching theme that demonstrates the types 
of archaeological questions for which obsidian 
sourcing is highly insightful.  We are hopeful 
that, in Hawaii, we can attract obsidian 
researchers from New Zealand, Japan, and 
other countries, especially if the oral session 
becomes a “who’s who” of Pacific 
archaeology.  I am also hopeful we can keep 
in mind, perhaps at future SAAs, Tristan’s 
suggestion that we devise a session that draws 
lithic technologists who investigate obsidian 
from techno-typological viewpoints.  The 
Prehistoric Quarry and Early Mines (PQEM) 
Interest Group has done so in the past, and 
their sessions have, in my view, greatly 
benefited from the lithicists’ perspectives. 
     Attracting lithic technologists to a session 
involves the larger issue of IAOS visibility.  
Ana Steffen did a fantastic job ordering and 
distributing IAOS ribbons at SAA.  I was 
asked many times about my distinctive 
vertical black and silver ribbon.  These 
ribbons were a great success (and I think we 
may have unleashed a floodgate of mischief 
regarding custom ribbons at SAA), but we 
need to do more to keep IAOS healthy and 
active.  Among the issues discussed at the 
IAOS business meeting (and the bar 
afterward) were having a booth at future SAA 
meetings (like groups such as Forensic 
Archaeology Recovery) and having visibility-
enhancing IAOS merchandise, including a 
low-cost compendium of “best of” IAOS 

Bulletin articles and/or a cheeky calendar of 

IAOS members.  Any additional suggestions 
from the membership are most welcome. 
     Keeping in mind my campaign promise to 
increase international membership and 
visibility, I have increased our international 
membership by moving across the Atlantic.  
In January I concluded my postdoctoral 
research position in the Department of Earth 
Sciences at the University of Minnesota, and I 
started a Marie Curie Experienced Research 
Fellowship in the Department of Archaeology 
at the University of Sheffield in England.  Led 
by the University of Cyprus, the international 
project is the New Archaeological Research 
Network for Integrating Approaches (a.k.a. 
NARNIA) to ancient material studies, focused 
primarily on the Eastern Mediterranean.  I am 
happy to be working now in Cyprus and 
bringing copper production to regional 
exchange models that also involve obsidian.  
In addition, I will be working to develop field 
applications of portable X-ray fluorescence 
(pXRF), and I am interested to collaborate 
with anyone conducting (or who wants to 
conduct) obsidian studies in Cyprus (or 
elsewhere in the Eastern Mediterranean) and 
who wishes to try a pXRF approach. 
     This summer I will also be continuing my 
research project in Armenia, where I am 
endeavouring to reconstruct Palaeolithic 
Armenian landscapes through obsidian 
sources’ use-histories.  I should use this 
opportunity to acknowledge/thank/embarrass 
my collaborators on the project: Daniel Adler 
and the Palaeolithic Studies Laboratory, 
University of Connecticut; Boris Gasparian, 
Armenian Institute of Archaeology and 
Ethnology; and (IAOS member) Khachatur 
Meliksetian and Sergei Karapetian, Armenian 
Institute of Geological Sciences.  I am looking 
to expand the spatial and temporal ranges of 
archaeological sites in this project, and I will 
be bringing one of our pXRF analysers to 
Armenia, so also feel free to contact me 
regarding possible collaborations there. 
     My new home, Sheffield, has several 
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claims to fame.  One is the film The Full 

Monty (which came up somehow during the 
IAOS calendar discussion).  Another is steel 
production and metallurgy.  A number of 
important metallurgical developments 
occurred in Sheffield: the crucible steel 
technique, silver plating of copper, stainless 
steel, modern high-strength steels, etc.  
Amongst its steel products is cutlery, and 
every museum has at least a small Sheffield 
cutlery display.  At one museum, though, their 
cutlery collection has expanded, and I was 
particularly pleased to see an obsidian dagger 
from Papua New Guinea, circa 1850 to 1930, 
on display (Figure 3).  The other relevant 
claim to fame (at least for the IAOS members) 
is that, from 1965 to 1972, Colin Renfrew 
held the position of lecturer in the Department 
of Prehistory and Archaeology at the 
University of Sheffield, and he is primarily 
responsible for the strong Aegean focus of our 
department.  If one searches around the 
department, one will find the occasional shrine 
with offerings, usually candy (Figure 4). 

     If you have not visited the IAOS website 
recently, please do so.  Craig Skinner has been 
working on the PDF library -- look for it under 
the “IAOS Resources” heading on the left side 
of the main page.  There one can find a variety 
of obsidian-focused articles, reports, 
manuscripts, theses, dissertations, and more 
for download as PDFs.  Please also send Craig 
any resources you wish to contribute -- his 
email address can be found at the top of the 
library page. 
     Many thanks for your votes, and I look 
forward to my role as IAOS President.  Please 
feel free to contact me at any time with 
whatever comments or suggestions you have. 
 
Warmest regards, 
 
Ellery Frahm 
e.frahm@sheffield.ac.uk 
Marie Curie Experienced Research Fellow 
Department of Archaeology 
The University of Sheffield 

 

 

Figure 3: Obsidian dagger, Papua 
New Guinea. 

Figure 4: Renfrew shrine (with offerings) 
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NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin editor at cdillian@coastal.edu with the subject line “IAOS news.” 

 
 

  

 

 

 

NEW BOOK:  

 

Obsidian and Ancient Manufactured Glasses  
Ioannis Liritzis and Christopher M. Stevenson (eds.) 
 
University of New Mexico Press (2012)  
ISBN 082635159X $75.00 
 
 
 
 

This edited volume offers archaeologists and archaeometrists the latest technical information, the 
fundamentals of provenance studies, instrumentation used in these investigations, and strategies 
for the dating and interpretation of archaeological materials in glass studies. The contributors 
discuss recent advances in obsidian hydration dating, secondary ion mass spectrometry, and 
infrared photoacoustic spectroscopy, focusing on the application of these technologies to a 
variety of glass forms and incorporating studies that look at the social and economic strategies of 
past cultures. With examples from Greece, the Middle East, Italy, Peru, Bolivia, Russia, Africa, 
and the Pacific region, provenance studies look at regional patterns of glass acquisition, 
production, and exchange, providing examples that use one or more instrumental methods to 
characterize materials from ancient societies. Extensive figures and tables included. 
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FIFTY YEARS OF OBSIDIAN SOURCING IN THE NEAR EAST: CONSIDERING 

THE ARCHAEOLOGICAL ZEITGEIST AND LEGACIES OF  

RENFREW, DIXON, AND CANN  
 

Ellery Frahm 
Department of Archaeology, The University of Sheffield 

     Two illustrations from the 1968 Scientific 

American article by John Dixon, Joseph Cann, 
and Colin Renfrew are, without doubt, the 
most frequently reproduced figures in all of 
obsidian sourcing.  Their map generalising the 
spatial distribution of obsidians across the 
Neolithic Near East and their graph of the 
“fall-off curves” for obsidian abundance in 
the corresponding flaked-stone assemblages 
are, amongst many other venues, included in 
Colin Renfrew and Paul Bahn’s textbook 
Archaeology: Theories, Methods, and 

Practice.  The book, now in its sixth edition, 
has been used by more than 200,000 
archaeology students since 1991.  Like most 
of those students, my first exposure to 
obsidian sourcing was that part of the “Trade 
and Exchange” chapter (soon followed by 
Kent Flannery’s The Early Mesoamerican 

Village).  The figures, which represented the 
research of Renfrew, Cann, and Dixon 
(hereafter RDC for simplicity) so succinctly, 
had core roles in popularising obsidian 
sourcing.  Approaching 50 years old, their 
work still represents the largest single 
regional-scale obsidian-sourcing study in the 
Near East.  Today, however, obsidian 
sourcing in Near East archaeology lags behind 
that in the New World (where the largest 
regional-scale study included over 9000 
obsidian artefacts from over 130 Pacific 
Northwest sites; Skinner 1995).  What was the 
archaeological backdrop that led RDC to start 
their obsidian work in 1962?  What led a lull 
in Near Eastern obsidian sourcing during the 
1980s and 1990s until a recent “new wave”?  
What can the past and present of obsidian 
sourcing tell us about its future? 
 

The Archaeological Backdrop 
     The 1960s research of RDC in the 
Mediterranean and Near East is often cited as 
the start of obsidian sourcing.  Their 
collaboration is surely the most well-known 
obsidian sourcing work; however, the idea of 
obsidian as evidence of exchange and 
mobility was not new.  For example, John 
Lloyd Stephens, in his 1843 book Incidents of 

Travel in Yucatan, describes a ceramic vessel 
filled with obsidian points, and he concludes, 
“as there are no volcanoes in Yucatan from 
which obsidian can be produced, the 
discovery of these proves intercourse with the 
volcanic regions of Mexico” (232).  In the 
Mississippi Valley, Squier and Davis (1847) 
discussed the occurrence of obsidian points in 
burial mounds, and they proposed that 
comparing these artefacts to geological 
obsidian occurrences “might serve to throw 
some degree of light upon the origin and 
connections of the race of the mounds” (212). 
     Various intellectual trends in archaeology 
inspired the work of RDC as well.  Grahame 
Clark, one of Renfrew’s professors at 
Cambridge, published Prehistoric Europe: 

The Economic Basis in 1952.  In this book, he 
argued archaeologists can explore cultural 
elements of ancient societies, such as their 
social organisation or perhaps even more 
abstract ideas, by studying the sources of the 
societies’ materials and their movement.  In 
particular, he focused on stone axes in 
Neolithic Europe, and this continued to be a 
topic of interest to Clark into at least the 
1960s (e.g., Clark 1965).  Clark, and likely 
Renfrew, would also have been familiar with 
other early sourcing studies, as covered by 
Pollard and Heron (1996:3-6), including 
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Thomas’ petrographic studies to determine the 
sources of the Stonehenge bluestones 
(Thomas 1923).  Additionally, interest in the 
transportation and storage of raw materials 
was gaining momentum as Lewis Binford 
formulated the concept of space utility (1965): 
“Space utility is gained when energy and 
matter can be put to work over a greater 
geographical area by transporting them 
beyond the geographical area from which 
procured” (Binford 1967).  Kroeber’s cultural 
diffusionism was another central influence. 
 

Melos and Cultural Diffusionism 
     The earliest research of RDC was an 
endeavour to confirm or refute the widespread 
belief that the Aegean island of Melos was the 
origin of most obsidian artefacts discovered 
around the Mediterranean and Near East.  
This belief was strongly influenced by Alfred 
Kroeber’s cultural diffusion hypothesis: just 
as ideas or cultural elements such as religion 
and language can diffuse outward from one 
source area into surrounding regions, so too 
can technologies or materials like obsidian 
spread from a core to other areas and cultures.  
Thus the occurrence of Melian obsidian at a 
site could be interpreted as a proxy for the 
spread of Aegean culture. 
     Some early studies of obsidian in the 
Mediterranean and Near East seemed to 
support the Melian origins for many 
widespread artefacts.  For example, in 1909, 
Thomas Eric Peet, known principally as an 
Egyptologist, explained that circulation of 
obsidian across the Italian mainland and 
Mediterranean islands “is a question of great 
interest and importance” (150).  The obsidian 
flakes and cores found at an archaeological 
site in southern Italy, he argued, appeared, 
“judging from its transparency and lustre, to 
be from Melos and not Italian” (150).  
Cornaggio-Castiglioni, Fussi, and D’Agnolo 
(1962, 1963) used wet chemical analyses, as 
Georgiades (1956) had earlier, and they 
concluded, based on their manganese and 

phosphorous measurements, that obsidians at 
Italian archaeological sites primarily 
originated from Melos. 
     There were also advocates for local 
obsidian use, including Jean-Jacques de 
Morgan, a French archaeologist and mining 
geologist.  For a period in the late nineteenth 
century, he was the Director of Antiquities in 
Egypt, and he excavated at the sites of Susa 
and Persepolis in Iran.  He also became the 
manager of a copper mine in Armenia, where 
he continued his archaeological fieldwork.  In 
the 1880s, de Morgan surveyed the obsidian 
outcrops of Mounts Ararat and Alagöz along 
the current Turkey-Armenia border.  It is not 
clear what other obsidian sources with which 
de Morgan was familiar, but he proposed, 
based on his inspection of their colours, that 
obsidian found in Mesopotamia originated 
from these, or nearby, sources and arrived 
there via exchange from Armenia and Turkey 
(de Morgan 1927).  His work in the 1880s is 
among the earliest efforts to source obsidian 
in Mesopotamia and the Caucasus. 
     In 1904, in a report on excavations at the 
Bronze-Age settlement of Phylakopi on 
Melos, archaeologist R.C. Bosanquet wrote: 
 

Melos, being the principal if not the 
only source from which [obsidian] 
could be obtained by the peoples of the 
Aegean, seems from very early days to 
have had commercial relations not only 
with the neighbouring islands and the 
Greek mainland, but with the coast of 
Asia Minor and even with Egypt.  This 
regular intercourse and the prosperity 
resulting from it must have done much 
to foster the vigorous local civilisation 
revealed by the excavations at 
Phylakopi (216). 

 
He expressed disappointment that, at the time, 
it was not possible to differentiate obsidians 
from Melos and other sources.  Therefore, he 
concluded that “it is only in the Eastern 
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Mediterranean that we may safely treat 
obsidian as evidence of trade-relations with 
Melos” (229).  He suggested that Lipari, 
Sardinia, and Pantelleria islands were the 
obsidian sources used in the Mediterranean 
whereas “the Caucasus and Russian Armenia 
for any found in the Black Sea and in eastern 
Asia Minor” (229).  Bosanquet warned, 
though, that “petrological examination is 
necessary before the connection can be 
regarded as proved” (229).  He speculated: 
“Some day, when more evidence has been 
collected, it may be possible to map the 
Obsidian Routes of the ancient Aegean world 
and to show in detail how during 3,000 years 
or more the traffic flowed in the same 
immemorial channels” (233). 
     In 1927, Near Eastern archaeologist Gerald 
Wainwright considered the obsidian artefacts 
used by ancient Egyptians, and he wrote: 
 

the presence of obsidian objects in a 
non-volcanic country is proof of trade 
with some centre of volcanic activity.  
Unhappily the scientific identification 
of any given piece of obsidian with 
specimens from any one deposit is 
beset with difficulties, so that it is at 
present impossible to say categorically 
that the given piece did, or did not, 
come from a certain locality.  (77) 

 
He discussed current thought about obsidian 
exchange across the Near East and maintained 
that a preoccupation with “Melian obsidian 
trade has so engrossed archaeologists’ 
attention as to blind them generally to other 
possibilities” (77).  Wainwright contended: 
 

when obsidian is found to be in such 
common use as it is in Armenia and 
Mesopotamia, it is hardly possible to 
refer so vast a trade to an island so 
small and so remote as Melos until all 
possibilities of a nearer provenance 
have been exhausted.  As a matter of 

fact there is a great obsidian field close 
at hand in Armenia itself upon which 
the Near East may have drawn without 
the necessity of going all the way to 
the farther side of the Aegean. (78) 

 
Thus, popular opinion, chemical evidence 
(Cornaggio-Castiglioni et al. 1962, 1963), and 
at least one visual investigation (Peet 1909) 
proposed that Melian obsidian (and, with it, 
Aegean culture) had diffused throughout the 
Mediterranean and Near East.  On the other 
hand, some argued that local sources were 
more likely used (e.g., de Morgan 1927, 
Wainwright 1927). 
     It was within this archaeological zeitgeist 
that Colin Renfrew approached Joseph Cann 
about characterising and potentially sourcing 
Melian and other obsidians: 
 

There was an important obsidian 
source on the Cycladic island of 
Melos.  When I began to think about 
the Cyclades, I saw that this presented 
a fascinating problem and that it ought 
to be possible to do something with it 
technically.  An old school friend of 
mine, Joe Cann… was a fellow of St. 
John’s College at that time and a 
research worker in the Department of 
Mineralogy and Petrology.  It seemed 
very natural to discuss the problem 
with him, and we looked together at 
things like refractive index and 
specific gravity, which turned out to be 
no use at all, and it was he who 
suggested the optical emission 
spectroscopy approach.  Then we did it 
very much together.  We selected the 
material systematically and sat there 
grinding up the samples with pestles 
and mortars.  A senior technician in 
their department ran the samples 
through the spectroscope, and Joe read 
off the data from the resulting 
photographic plates.  (Renfrew in 
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Bradley 1993:74)   
 

Thus the research of RDC was not initially 
conceptualised as an anti-diffusionist model: 
 

the obsidian work arose out of the 
specific wish to characterize the 
Aegean material.  Then when the 
result came through, it did prove to be 
anti-diffusionist in the sense that there 
was no Aegean obsidian in the West 
Mediterranean and no so-called 
liparite in the Aegean through the 
Bronze Age and into the Neolithic… 
so it did undermine the idea of very 
long-distance links in the Neolithic 
period.  But that came as the result of 
the study; it was not an a priori belief.  
(74) 

 
Hence their research started as a way to 
investigate the Cycladic culture of the Early 
Bronze Age.  The Cycladic culture, a mixture 
of Anatolian and Greek influences, reached its 
height during the third millennium BCE 
before its assimilation into Minoan culture 
during the second millennium.  Their later 
publications (Renfrew et al. 1965; Renfrew 
1972, 1975) used their obsidian sourcing 
results to investigate development of the 
Minoan state and Mycenaean Greece and their 
roles in Bronze-Age Aegean exchange 
systems. 
 
From the Aegean to Mesopotamia 
     Although first developed for studying the 
Bronze-Age Aegean, obsidian sourcing has 
been rarely applied to Bronze-Age 
Mesopotamia.  Instead, the Neolithic 
revolution in the Near East, especially the 
origin of urbanism and agriculture, was an 
emerging topic of interest.  It was hoped that 
the distribution of obsidian across the Near 
East reflected the spread of agriculture in the 
Fertile Crescent.  Archaeologists, especially 
those at the University of Chicago Oriental 

Institute, sought to identify the Neolithic 
villages where agriculture developed and the 
mechanisms by which this invention spread 
from village to village, which were thought, at 
this time, to have been fairly isolated.  The 
spread of obsidian throughout the Near East, 
even during the Neolithic, showed that these 
settlements were not isolated and hinted that, 
as obsidian moved, so too could have ideas, 
such as agriculture.  Large Neolithic villages, 
such as Çatalhöyük, soon were interpreted to 
be obsidian trading centres, as proposed by 
Mellaart.  Obsidian sourcing was also seen as 
a way to explore Gordon Childe’s theories 
about nomads versus sedentary farmers.  He 
had already proposed that the long-distance 
spread of exotic materials like obsidian could 
be explained by nomadism and the mobility of 
pre-agriculturalists. 
     The excitement about obsidian sourcing in 
the Near East and Aegean (which has been 
likened to a “gold-rush” by Özdoğan 1994) 
was due to existing topics of great 
archaeological interest in those regions.  In 
the Aegean region, it was the development of 
the Minoan state and Mycenaean Greece and 
their roles within exchange systems, notably 
the circulation of Melian obsidian, during the 
Bronze Age.  In the Near East, it was the rise 
of agriculture and the mobility of human 
groups during the transition from pastoral 
nomadism to sedentary agricultural villages.  
The interconnectedness of the Neolithic 
villages could also be explored using obsidian 
sourcing.  It seems, as these topics were 
“answered,” there was less interest from Near 
East archaeologists in the tool used to do so 
(i.e., obsidian sourcing).  Thus, particularly 
for post-Neolithic contexts, obsidian sourcing 
has seen relatively little recent use in the Near 
East. 
 
An Overview of Renfrew, Dixon, and 

Cann’s Research 
     In 1962, RDC started their research after 
settling on optical emission spectroscopy 
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(OES), which required 60 mg of powdered 
material, as their analytical technique.  The 
analysed artefacts outnumbered their 
geological specimens.  In fact, the obsidian 
spatial distributions in Renfrew et al. (1966) 
are based on: (1) chemical analyses of 33 
Anatolian geological obsidian specimens and 
132 artefacts from 42 Near Eastern sites, (2) 
the abundance of obsidian in the lithic 
assemblage of 14 sites, and (3) the fraction of 
green obsidian at 12 sites.  Another 28 
artefacts from 11 sites were added in Renfrew 
et al. (1968).  In other words, their model is 
built largely upon chemical analyses of 160 
artefacts from 53 sites, and colour reports 
from 12 sites. 
     RDC proposed that the observed 
distribution patterns may reveal exchange 
mechanisms and, perhaps, whether nomadic 
bands or settled agriculturalists were 
involved.  This endeavour introduced the 
concepts of “supply zone” and “contact zone” 
as well as the use of fall-off curves (which are 
straight on their logarithmic plot) and the 
“Law of Monotonic Decrement,” that is, the 
quantity of obsidian decreases at a particular 
rate as a function of distance from its source.  
RDC propose that, within a supply zone 
(where at least 80% of the lithic assemblage is 
obsidian), the craftspeople themselves, 
without intermediaries or traders, would have 
collected obsidian from the source.  Beyond 
the supply zone, within the contact zone, 
obsidian was acquired via contact with other 
groups. Therefore, according to RDC, 
obsidian served as an indicator of “contact” 
between different Neolithic groups, and one 
may, in turn, define the range of the groups 
and their contacts.  Çatalhöyük was a major 
influence on the size of the “supply zones” -- 
the abundance of obsidian there, at various 
times, ranged from 89% to 97%, and this site 
is about 250 km from Göllü Dağ.  This one 
data point had a large effect on the observed 
fall-off rate, so the supply zone radius, at least 
for Central Anatolia, is approximately 300km. 

     Their obsidian distribution patterns 
covered three basic geographical regions: the 
Levant, Cappadocia (especially the Konya 
Plain, where Çatalhöyük is), and the foothills 
of the Zagros Mountains (eastern 
Mesopotamia).  RDC proposed that, based on 
the different “fall-off rates” for the two main 
obsidian source areas and the distribution 
patterns, Central Anatolian obsidians may 
have been circulated by sedentary villagers 
(agriculturalists) whereas Eastern Anatolian 
obsidians may have been spread by migration 
of nomadic groups (pastoralists). In particular, 
RDC offered a model of “down the line” 
exchange, in which obsidian moved between 
groups by a series of exchanges, to account 
for exponential decline in its abundance with 
distance.  One implication of such exchange is 
that there need not be traders or formal 
organisation. 
     Later, additional components were added 
to the RDC model, such as obsidian 
interaction zones and the gravity model.  An 
“obsidian interaction zone” is an area within 
which all the sites have at least 30% of 
obsidian from a particular source, and a 
particular site can belong to more than one 
interaction zone.  These overlaps mostly occur 
at sites in the Levant, like Tell Ramad in the 
Damascus Basin.  These zones were intended 
to describe the spatial distribution of obsidian, 
not mechanisms of exchange.  The gravity 
model added an “attractiveness” to particular 
obsidian sources that would have been related 
to, for example, material quality.  If obsidians 
from various sources were available at a site, 
their relative abundances in the lithic 
assemblage would reflect the inhabitants’ 
perceived “attractiveness” of those obsidians.  
In other words, it was suggested more 
attractive obsidians should “outcompete” the 
less attractive obsidians.   
     When it was observed that, especially in 
the fifth millennium BCE and later, the fall-
off rate was always non-monotonic, the model 
was further revised.  First, geographic features 
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were added as a component, so distances were 
revised to include natural barriers such as 
mountains and deserts.  Second, redistribution 
from a central place was suggested as another 
explanation.  Obsidian could have moved 
monotonically among central places, from 
which it could have been redistributed to 
neighbouring settlements.  Development of 
central place theory in archaeology was 
closely related to obsidian.  This explanation 
was desirable because the origin of urbanism 
was another topic of interest, and sites like 
Çatalhöyük and Jericho were being called the 
“first cities.”  Another suggestion was that 
obsidian followed other raw materials, which 
had different starting and ending points and 
which perhaps preceded the circulation of 
obsidian. 
     Wright (1969) offered some early 
criticisms of RDC’s techniques.  He suggested 
the mass of artefacts, not simply their counts, 
would be more insightful regarding the 
quantity of obsidian present at a site.  He also 
proposed that RDC should not have simply 
lumped together all of the obsidian abundance 
data, regardless of time period, onto only one 
graph to show the fall-off.  In addition, 
Wright argues that the type of site (e.g., 
permanent farming village, seasonal nomadic 
settlement) must also be considered.  He 
suggests other factors as well: the availability 
of chert locally, the uses of obsidian, and 
whether obsidian arrived as raw material or 
finished artefacts.  The existence of additional 
obsidian sources in Central Anatolia (i.e., 
besides Acigöl and Göllü Dağ) was also 
proposed by Wright as a result of recent field 
surveys. 
     Other criticisms primarily involved their 
fall-off curves, supply and contact zones, and 
obsidian interaction zones.  In Hallam et al. 
(1976), an obsidian interaction zone was 
defined as the area within which at least 30% 
of the artefacts originated from a particular 
obsidian source.  Henderson (2001) pointed 
out, “by increasing the percentage for the 

definition of an interaction zone from 30% to 
50%, we could produce a rather different, 
more contracted pattern leading to a different 
archaeological interpretation” (310).  The 
“down-the-line” interpretation was questioned 
by Hodder and Orton (1976), who showed 
simple random-walk patterns, generated by 
computer simulations, could reproduce the 
curves reported by RDC.  Thus, it seemed that 
quite different processes could lead to the 
observed fall-off curves.  This determination 
was made while Schiffer was developing the 
concept of site formation processes, so it was 
accepted that a map of obsidian artefacts may 
not accurately reflect the true nature of 
exchange systems.  Accordingly, Crawford 
(1978), among others, left out the 
mathematical component of modelling 
obsidian circulation and focused on 
ethnographic approaches to consider 
exchange. 
 
A Shortage of Data Remains 
     Chataigner et al. (1998) estimated that, 
among “the artefacts from the Near East 
analysed in the past 30 years, there are... a 
total of 750” (533).  According to my tally, 
there are about 1600 sourced artefacts from all 
of Mesopotamia and the Northern Levant 
from the PPNA until the Late Bronze Age.  
Even if I overlooked a few studies, the point 
is that relatively few artefacts from the Near 
East have been sourced compared to the New 
World.  The number of sourced artefacts from 
New World sites exceeds that from Near 
Eastern sites by two orders of magnitude.  
     In the 1960s and 1970s already, at 
Berkeley, Robert Jack and Thomas Jackson 
analysed over 1500 obsidian artefacts, mostly 
from California (Shackley 2008).  Forty years 
later, about 100,000 New World obsidian 
artefacts have been sourced.  Three XRF 
laboratories (Shackley’s Geoarchaeological 
XRF Laboratory, Skinner’s Northwest 
Research Obsidian Studies Lab, and Hughes’ 
Geochemical Research Laboratory) have, over 
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the years, collectively sourced 72,000 
obsidian artefacts from the United States 
(Skinner 2010, personal communication).  
The University of Missouri Research Reactor 
Center (MURR) has, under the supervision of 
Michael Glascock, also sourced 24,000 New 
World artefacts (Boulanger 2010, personal 
communication).  MURR has sourced 1600 
obsidian artefacts from Belize alone, a 
country approximately the size of 
Massachusetts -- this is the same number of 
sourced artefacts from all of Mesopotamia 
and the Northern Levant in the last 50 years.  
The abundance of data in the New World, 
thanks to the fact that obsidian sourcing is 
considered a nearly routine element of 
excavation in many regions, has enabled 
archaeologists to recently develop and test 
sophisticated models of obsidian acquisition, 
distribution, and use in the Americas. 
     Essentially the only site in Southwest Asia 
where obsidian sourcing approaches this level 
of sophistication is Çatalhöyük on the Konya 
Plain of Turkey.  This is due, in large part, to 
there being sufficient data (i.e., artefacts) from 
the site.  In the past decade, over 700 artefacts 
have been sourced by Tristan Carter and 
colleagues.  This quantity of data has revealed 
intricate details of obsidian procurement and 
circulation patterns in this Neolithic 
settlement (e.g., Carter et al. 2006, 2008; 
Carter and Shackley 2007). If these 
researchers had stopped when just one or two 
dozen artefacts had been sourced and it was 
clear that the obsidian mainly came from 
Göllü Dağ and Nenezi Dağ, any nuanced 
intra-site spatial and temporal patterns would 
not have been observed.  Furthermore, the 
recently reported obsidian blades from 
Eastern Anatolia, which are unexpected based 
on the distribution patterns of RDC and 
comprise about 0.1% of the obsidian 
assemblage, would have been missed (Carter 
et al. 2008).  Their discovery moves the 
Neolithic circulation of Eastern Anatolian 
obsidian much farther west than is shown in 

RDC’s maps. 
 
Why the 1980s and 1990s Lull? 
     A few explanations have been offered for 
why obsidian sourcing has seen relatively 
little subsequent use in the Near East, 
particularly in Mesopotamia.  Tristan Carter 
has suggested that criticisms of RDC’s 
research, especially that the observed obsidian 
distribution patterns were not necessarily 
explained by their models, basically had a 
chilling effect and affected “a broad retreat 
from using sourcing data to address such 
large-scale questions” (Carter, in prep).  
Subsequently, Carter points out, obsidian 
sourcing in the Near East has been primarily 
limited to single sites or small-scale regional 
studies.  Indeed, most recent studies focus on 
either one site or on two to four sites in one 
river valley.  Did such criticisms themselves 
cause a chilling effect on future work, or did 
archaeologists conclude that large-scale 
regional economics were too complex to 
investigate using this approach?   Whatever 
the cause, only recent meta-analyses of 
sourcing data from prior studies by 
Chataigner and colleagues have come close to 
such wide-reaching obsidian research in the 
Near East (Cauvin and Chataigner 1998, 
Chataigner et al. 1998, Chataigner 1998). 
     Mehmet Özdoğan, who specialises in 
Neolithic Turkey, proposed another 
explanation: the work of RDC is a very good, 
albeit flawed, initial study and laid the 
framework for future studies in the Near East; 
however, it was presented with, and was 
perceived to have, such authority that the 
findings seemed conclusive.  Özdoğan (1994) 
explained that their research...  
 

could have had a stimulating impact 
for a more thorough and systematic 
survey of obsidian sources, and a lot 
could have been achieved during the 
last 25 years... [W]hen initial results 
were presented as final, inevitably 



IAOS Bulletin No. 47, Summer 2012 
Pg. 14 

those who were not well accustomed 
with the particularities of research in 
Anatolia accepted the published facts 
as conclusive and intensified their 
research on elaborating the exact paths 
of the trade networks... Accordingly, in 
the course of these two decades, 
hundreds of obsidian artifacts were 
analyzed... in the hope of matching 
their finds to one of the ‘obsidian 
cluster groupings of Renfrew,’ and 
hence very little had been done for 
eventual documentation of the 
sources... We felt agitated at seeing 
how genuinely surprised some of our 
colleagues were, on hearing that there 
was yet no thorough documentation of 
obsidian sources in Turkey.  It is 
contemptuous even to think how much 
has been published and debated on 
trade or exchange systems based on 
obsidian cluster groups from Anatolia. 
(425, 427) 

 
Therefore, Özdoğan suggested the results of 
RDC seemed so definitive that, instead of 
spurring further development of obsidian 
sourcing (e.g., seeking new sources, analysing 
greater numbers of geological specimens and 
artefacts per archaeological site), time was 
spent developing models with insufficient 
data (i.e., sourced artefacts). 
     Olwen Williams-Thorpe (1995), in an 
article on the status of obsidian sourcing in 
the Mediterranean and Near East, showed that 
the number of published studies increased 
steadily from the mid-1960s until the mid-
1980s.  After about 1985, the number of 
papers decreased precipitously, reaching mid-
1960s levels by the mid-1990s.  She 
considered possible reasons: 
 

The decrease of papers in recent years 
is probably a reflection of several 
factors: first, the basic distributions are 
now established and it becomes rather 

less exciting to simply ‘fill in the 
gaps.’  Second, archaeological science 
has become increasingly focused on 
environmental and biochemical studies 
in recent years; in such a climate, lithic 
studies may gain less attention.  And 
third, it is probably simply a reflection 
of fashion: obsidian research was a 
bandwagon on which many workers 
(including the present author) jumped 
with enthusiasm, but it has now lost its 
initial momentum. (235, 237) 

 
Two hypotheses were offered here: (1) 
obsidian sourcing in the Near East has fallen 
out of favour as a popular topic in 
archaeological science and was replaced by 
such subjects as environmental archaeology; 
and (2) obsidian sourcing in the region is 
viewed as, for the most part, “complete,” so 
future work need only follow a prescribed 
formula.  She continued: 
 

The increase and now fall-off of 
archaeological obsidian research 
papers conforms to a well-established 
pattern of scientific research, reflecting 
the initial recognition of a problem, the 
increasing input to problem solving, 
followed by the decline in scientific 
attention as approaches (and interest?) 
are exhausted. (237) 

 
Again the explanation is that the “problem” of 
obsidian sourcing had been “solved” to the 
point where it required little further attention.  
Williams-Thorpe recognised that this was not 
actually the case and that critical momentum 
seemed to have been lost: 
 

Developing a provenancing basis for 
obsidian (and other artefacts) produces 
an initial data base of results which 
remains valuable.  However, a further 
aim of the development is that 
provenancing should become a routine 
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part of post-excavation work.  Without 
this, much of the point is lost... 
Obsidian studies in the area under 
review have become rather static. (237, 
240) 

 
Thus Williams-Thorpe identified a likely 
explanation: obsidian sourcing here is often 
considered so complete that more data (i.e., 
sourced artefacts) are rarely collected.   
     Similarly, as I previously mentioned, the 
excitement regarding obsidian sourcing in the 
Near East and Aegean likely was due to 
existing topics of great interest in those 
regions.  In the Near East, it was the rise and 
spread of agriculture as well as the mobility of 
human groups and their interconnectedness 
during their transition from pastoral 
nomadism to sedentary villages.  As these 
topics became “answered,” there was less 
interest from Near East archaeologists in the 
tool used to do so.  This explanation is closely 
related to those suggested by Williams-
Thorpe (1995) and Özdoğan (1994): the line 
of investigation was considered “complete.” 
     Regardless of what combination of these 
explanations is true, there are two more 
factors to consider.  First, there is a cost for 
the chemical analyses to do obsidian sourcing, 
and there are many other costs to excavation 
and investigating the unearthed materials, so 
chemically sourcing obsidian artefacts may, 
out of necessity, not be one of the highest 
priorities.  Second, traditionally the requisite 
analyses have been destructive, and the partial 
destruction and/or export of artefacts is much 
less tolerated in Near East archaeology.  As a 
result, visual-based approaches are often 
considered a low-cost, non-destructive 
technique to “source” large numbers of 
artefacts on-site.  There are, of course, 
questions regarding the efficacy of visual-
based sourcing of Anatolian and Caucasus 
obsidians.  Visual sourcing has been used 
recently with success at Çatalhöyük, but this 
is a special case in which the observers’ 

scheme has been substantiated using chemical 
analyses.  In contrast, at Mezraa Teleilat, 
Coşkunsu (2007) uses a visual classification 
scheme for obsidian based on colour, texture, 
and transparency; however, she reported that 
“sourcing analysis has not yet been 
undertaken” (37).  There were no chemical 
analyses to corroborate her scheme or 
determine the number of obsidian sources or 
chemical types represented at the site.  Hence, 
there is no way to know if these types 
represent anything other than appearance.  
Coşkunsu notes that her visual-based 
approach is the norm for the region: “It should 
be noted, however, that no serious counting or 
chemical laboratory analysis has been done to 
differentiate eastern from Cappadocian 
obsidian in many prehistoric sites” (41).  
Thus, widespread use of visual sourcing is yet 
another reason for previously low rates of 
analytical obsidian sourcing in the Near East. 
 
The Future? 
     The past and present of Near Eastern 
obsidian sourcing offer three main hints of 
what the future holds.  First, because the 
obsidian distribution patterns of RDC are 
based on an average of three artefacts per site, 
studies involving much larger numbers of 
artefacts will continue to reveal more nuanced 
spatio-temporal patterns, including patterns 
within the site itself, not only regional 
patterns.  Many problems regarding models of 
obsidian distribution throughout the Near East 
are a direct result of too little data.  New 
World studies with thousands of sourced 
artefacts reveal the potential for greater 
sophistication in Near Eastern obsidian 
studies. 
     Second, Near East obsidian sourcing, from 
the very start, has almost always been based 
on more artefacts than geological specimens 
from the sources.  Özdoğan (1994) stated that, 
at the time, most Near Eastern sourcing 
studies were “still based on the random and 
hasty collection of source material, either 
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from a few reputed sources or from those that 
are easily accessible” (423). Similarly, Rapp 
and Hill (1998) asserted that “considerable 
research has been devoted to locating 
Anatolian obsidian sources and determining 
chemical fingerprints for them... [A]s of 1996, 
this database may be misleading for two 
reasons: not all potential source deposits have 
been sampled, and many deposits were not 
sampled systematically” (137-138).  Robert 
Cobean (2012) recently called for greater 
study and characterisation of obsidian 
sources, and he likened source sampling to 
astronauts who visit the moon, grab a few 
specimens from one spot, and leave.  
Refinement of our knowledge regarding Near 
Eastern obsidian sources is on-going, as 
recently demonstrated by further elaboration 
of the obsidian sources at Göllü Dağ, the most 
broadly utilised of the Central Anatolian 
sources (Binder et al. 2011).  This study also 
illustrates that, as sampling strategies and 
analytical precision improve over time, 
sources’ observed complexity increases.  
What was once one source for RDC is now a 
complex with seven compositions of obsidian.  
Although this issue of source characterisation 
has improved with the “new wave” of Near 
Eastern obsidian sourcing, many recent 
studies still include fewer than a dozen 
obsidian source specimens.  The future also 
will likely involve a greater return to the field 
for surveying and sampling. 
     Finally, the prevalence of visual-based 
obsidian sourcing, even five decades after the 
rise of analytical sourcing, indicates a desire 
to collect more source data and a need for 
such work to be done on-site and non-
destructively with speed and low cost as 
bonuses.  Visual sourcing is not used because 
researchers consider it better than analytical 
sourcing; instead it is used as there has 
traditionally been no other alternative if the 
artefacts cannot be exported or destructively 
sampled for chemical analyses and/or if the 
budget allowed for analyses of 100 artefacts 

but not the entire assemblage of 1000 artefacts 
(because analytical costs are traditionally 
based on either number of specimens or time).  
Clearly field-portable XRF (fpXRF) is well 
poised to replace visual obsidian sourcing.  A 
number of recently published obsidian 
sourcing studies indicate a high potential for 
great success, particularly regarding the 
numbers of artefacts now available for 
sourcing.  fpXRF has, of course, been met 
with debate and scepticism; however, even the 
most doubtful among us will have to admit 
that fpXRF has already proven more 
successful and reliable than visual-based 
sourcing.  Furthermore, because sourcing is 
our means of study, not its end goal, and 
because, as discussed here, there remains a 
lack of data in the Near East after five 
decades, it is encouraging that, when used 
sensibly and evaluated carefully, fpXRF can 
expand the range of individuals who can make 
compositional measurements of obsidian.  
This will not necessarily undermine the role 
of experts in obsidian sourcing.  On the 
contrary, the proliferation of fpXRF analysers 
will likely raise the demand for expert 
knowledge to ensure their effective use.  It 
might not be the obsidian expert who actually 
pulls the trigger, but it will likely be an expert 
who decides when it is pulled and how the 
resulting data are used to assign artefacts to 
sources. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
www.saa.org/publications/StyleGuide/styFrame.html  
  
 

Submissions can also be emailed to the Bulletin 
at cdillian@coastal.edu Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #48 is Nov. 1, 2012. 

 
Send submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to cdillian@coastal.edu   
Please send updated address information to 
Kyle Freund at freundkp@mcmaster.ca 
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card. 
http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact 
our Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



IAOS Annual Meeting 2013 

 
The 2013 Annual Meeting of the IAOS will be 
held in Honolulu, Hawaii, on Friday, April 5 

from 12-1:30pm during the Society for 
American Archaeology meetings. Please see 

your SAA program for location.  
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 

NOMINATIONS SOUGHT FOR IAOS PRESIDENT-ELECT 

 
Nominations are now being accepted for the position of IAOS President-Elect. Please 

consider running for this important leadership role in the organization. Nominations are due 
by March 1, 2013 and elections will be conducted via email shortly thereafter. The new 

President-Elect will be announced at the 2013 Annual Meeting in Honolulu, Hawaii, in April, 
and will assume duties as President at the 2014 Annual Meeting in Austin, Texas. 

Nominations can be sent to current President, Ellery Frahm at e.frahm@sheffield.ac.uk.    

International Association for Obsidian Studies 
 

President Ellery Frahm 
Past President Tristan Carter 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     Wintertime (or summertime for those in the 
Southern Hemisphere) greetings, and happy 
new year!  IOAS had a very productive 2012, 
and I am looking forward to 2013.  As you 
begin new projects this year and continue 
ongoing ones, please consider submitting an 
update on your research for the next IAOS 
Bulletin in summer.  Keep sending us news, 
announcements, reports, or whatever else you 
think would be of interest to IAOS members. 
     Very soon we will need to choose a new 
President Elect/Vice President.  I took over 
from Tristan Carter at the 2012 Society for 
American Archaeology annual meeting in 
Memphis, so his year-long term as Past 
President will be coming to an end soon.  
Please send us your nominations for the next 
President Elect/Vice President, who would 
become the new IAOS President for two years 
after SAA in Austin, Texas in 2014.  We will 
hold the election via email and announce the 
winner in Honolulu.  Now is also the time to 

make sure that you have paid your dues so that 
your vote counts in the election.  Better yet, 
become a Lifetime Member and forget about 
paying those pesky annual dues! 
     I warn you, however, that being IAOS 
President really puts one in the public eye, and 
the press won’t leave you alone.  First, right 
before SAA in Memphis, Tristan’s face was 
all over the news 
(http://www.livescience.com/19085-world-
oldest-temple-tools-pilgrimage.html). Then, 
recently, I wound up in the British tabloids 
(Figure 1)!  Should you wish to run for IAOS 
President, be prepared for fame, notoriety, and 
scandal! 
     In April, the 2013 Society for American 
Archaeology annual meeting in Hawaii will 
have an IAOS-sponsored oral session, titled 
Obsidian Characterization in the Pacific Ring 

of Fire, on Sunday (the 7th) morning.  Rather 
than in the afternoon, the IAOS business 
meeting will be held at lunchtime (12:00-1:30) 

Figure 1. I attained my 2012 resolution to appear in a British tabloid!  The Star, 10 Sept 2012. 
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on Friday the 5th. This way there is no time 
conflict with the Society for Archaeological 
Sciences business meeting (Friday the 5th, 
6:45-7:45 pm) or the Prehistoric Mines and 
Early Quarries (PMEQ) meeting (Thursday 
the 4th, 6:00-7:00 pm).  I am also relieved 
about our new meeting time because there is a 
10-hour time difference between Hawaii and 
England: any meetings at 6 pm will feel like 4 
am.  My talk in the session Improving XRF 

Methods for the Geochemical 

Characterization of Archaeological Materials 
is scheduled at 3:30 pm on the second day (the 
4th).  I have never given at talk at 1:30 am 
before, so I apologise in advance for perhaps 
being somewhat loopy.  I have also been told 
that my accent gets thicker when I am tired, so 
I might sound like a character from the film 
Fargo.  For those interested in Hawaiian 
obsidian, Honolulu is located on the island of 
Oahu, and obsidian only occurs at Pu’u 
Wa’awa’a volcano on the Big Island, so you’ll 
have to hop islands. 
     IAOS is a sponsor of the Fifth 
Archaeoinvest Symposium, to be held in 
Romania, entitled Stories Written in Stone: 

International Symposium on Chert and Other 

Knappable Materials.  An announcement and 
call for papers is included this issue.  IAOS 
members will benefit from a 10% reduction on 
the attendance fee, which is €150 for 
professionals or €75 for students.  Much more 
importantly, this is an excellent opportunity 
for the IAOS to raise its profile with the 
international community and lithic analysts.  It 
would also be quite tempting, if one travels as 
far as Romania, to explore the Carpathian 
Basin obsidian sources.  Iași, though, lies in 
the northeastern corner of Romania, near the 
border with Moldova, so it would take some 
travel to reach obsidian sources to the west in 
Slovakia, Hungary, and Ukraine. 
     I recently read through the first IAOS 
Bulletin, published in Fall 1989, to see what 
was envisioned for our society.  Formed after 
an organisational meeting at the Society for 

California Archaeology conference, the IAOS 
initially had a strong focus on obsidian 
hydration dating in California.  As explained 
by Robert Jackson, the first president, the 
goals were (1) to expand the society’s 
coverage “throughout the world” and (2) to 
integrate hydration dating with “other kinds of 
glass studies, such as geochemical analysis 
and lithic technology.”  Thus, by IAOS 
sponsoring international symposia such as 
Written in Stone, we are furthering such goals.  
Another area with which obsidian studies can 
engage is craft production, a perspective that I 
have pursued recently by studying the spatial 
organisation of metal and ceramic production 
(Figure 2). 
 

          
 
 
 
     I also found it interesting that, in the first 
issue of the IAOS Bulletin, the main article 
was an interlaboratory comparison of obsidian 
hydration rim measurements.  The focus was 
not error in dating, only measurement error in 
the thickness of the hydrated rims.  This was 
in response to prior studies that showed 
observers obtained different measurements on 
identical thin sections of artefacts.  The article 
authors -- Stevenson, Dinsmore, and Scheetz -
- concluded their comparison dealt more with 
observers’ choices than with different 
microscopes.  Individual observers, rather than 

Figure 2. Analysing a Mycenaean kiln for 
chemical signals of copper metallurgy. 
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instruments or facilities, need assessment.  In 
recognition of the role of observer choices, the 
test had no experimental controls, giving 
observers free rein to make choices within 
their chaîne mesures. 
     Therefore, observer, not instrument, was 
the dependent variable in the statistical 
analysis.  The authors found a very high 
correlation among the observers’ results based 
on linear regression analysis (i.e., the 
correction coefficient was over 0.99), even 
though the individual measurements differed 
by about 15% among the observers.  Thus 
there was consistency in the measurements of 
each observer, even if there was some 
variance from the group means (i.e., the 
constructed “true” values of the rim depth).  
Simply put, they were inaccurate but still 
correlated.  The error did not reflect the 
technical performance of the microscopes.  
That is, it “was contrary to that anticipated 
from an analysis of the limiting factor of 
optical resolution.” 
     One interest was “to determine how each 
operator contributed to the total variance.”  
For example, a few observers consistently 
reported values above the means, whereas 
others reported measurements below them.  
What caused the variance in observers’ 
measurements?  The authors propose the 
“criteria used by each operator to determine if 
a hydration rind what in focus and to define 
the limits of the diffusion front would appear 
to offer a reasonable explanation for the bias 
toward higher- or lower-than-mean 
measurement results.”  Identifying an in-focus 
image was “in part a subjective decision,” as 
was defining the edge of the hydrated rim. 
     How do they propose to adjust for the 
effects and facilitate interlaboratory 
compatibility?  One possibility is training the 

observers “to make subtle variations in [their] 
methods” in order to produce values closer to 
the means as they take their measurements.  
The authors concluded that such an approach 
“could probably not be achieved.”  The 
second possibility, which they endorse, is 
enabling observers to calibrate their 
measurements ex post facto.  Using their own 
approaches, observers could measure their 
unknowns with a series of reference thin 
sections.  By comparing their measurements 
on the references to their accepted values, 
observers may derive a calibration factor to 
apply to the measurements: “With a 
calibration factor the rind measurements... 
could be adjusted on a statistical basis to more 
closely approximate the group mean.”  Rather 
than trying to adjust their measurements a 

priori, the authors argued it was acceptable 
and more practical to adjust internally 
consistent data using ex post facto statistical 
corrections.  It is quite interesting that, in the 
first IAOS Bulletin, we can find an example of 
issues similar to those we face today in light 
of new techniques and instruments. 
     Let me again say that it is a pleasure to 
serve as the IAOS President.  Please feel free 
to contact me with any comments or ideas you 
have.  In particular, your suggestions for 
promoting IAOS and giving our organisation 
great visibility would be most welcome. 
 
Warmest regards, 
 
Ellery Frahm 
e.frahm@sheffield.ac.uk 
Marie Curie Experienced Research Fellow 
Department of Archaeology 
The University of Sheffield 
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FIFTH ARHEOINVEST SYMPOSIUM 

‘Stories Written in Stone’ 
International Symposium on Chert and Other Knappable Materials 

 
20 -24 August 2013 

“Alexandru Ioan Cuza” University of Iași, Romania 
 

http://arheoinvestsymposium.uaic.ro/stone 
 
 
 
As far as raw materials go, chert and other knappable stone stand out as some of the most common materials in the 
archaeological record, and at some sites the only preserved material. They were used in almost every corner of the 
world, from the Palaeolithic up until today. Use of these materials even predates the appearance of our own species. 
Being so widespread, both geographically as well as chronologically, this topic merits a global meeting of researchers to 
discuss and compare our findings. 
 
This symposium will cover all aspects of knapped stone raw materials from geological origin, to mining, usage, and 
laboratory analyses on these materials. Although we expect that there will be more focus on chert and other 
microcrystalline quartz varieties, we also encourage presentations related to other knappable materials such as 
obsidian, quartzite, rhyolite. Papers will be accepted on any culture or time period. Whether you are a field 
archaeologist, laboratory researcher, ethnographer or a modern day knapper yourself, come tell your stories. 
 
Main Sessions 
 

The symposium will focus on two major themes: (1) the chaîne opératoire of knapped stone artefacts, and (2) auxiliary 
sciences related to lithics (in particular microcrystaline quartz). 
 

Theme 1 —   Chaîne opératoire 
 

o Raw material exploitation strategies — mining and surface collecting 
o Ancient lithic trade and economics 
o Stone tool production and processing techniques 
o Use-wear analyses — signs of usage on stone tools (a.k.a. traceology) 

 

Theme 2 —   Auxilliary sciences 
 

o Microcrystaline quartz as a geological material 
o Characterising lithic sources 
o Lithotheques — collections of comparative raw materials 
o Gemology — Microcrystaline quartz as a gemstone today and in the past 

 
Submitting abstracts 
 

The organisers of the symposium are now accepting abstracts for presentations. Abstracts should be around 200-300 
words. They may also contain one image. Please include also the following information: (1) title; (2) presenter(s) and 
affiliated institutions of each; (3) preferred session (see the ‘Sessions’ page); and (4) presentation type — oral or 
poster. Abstracts should be sent to Otis Crandell at otis.crandell@ubbcluj.ro. All papers will be evaluated by the 
Scientific Committee. The deadline for submitting abstracts is 1 February 2013.  
 
More information 
 

For more information, please visit the symposium website, or contact Otis Crandell (otis.crandell@ubbcluj.ro) or Vasile 
Cotiugă (vasicot@uaic.ro). 
 
This symposium is organised by ARHEOINVEST – the Interdisciplinary Research Platform in the Field of Archaeology, 
Faculty of History, "Alexandru Ioan Cuza" University of Iași, Romania. 

http://arheoinvestsymposium.uaic.ro/stone
mailto:otis.crandell@ubbcluj.ro
mailto:otis.crandell@ubbcluj.ro
mailto:vasicot@uaic.ro
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NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin Editor at IAOS.Editor@gmail.com with the subject line “IAOS news.” 

 
IAOS Sponsored Session at the 2013 Society for American Archaeology Annual Meeting, 

Honolulu, Hawaii, Sunday, April 7, 2013.  
 

Obsidian Provenance in the Pacific Rim: Current Trends and Future Applications 
Session Organizers: Jeffrey R. Ferguson and Kyle P. Freund 

  
Participants: Kyle Freund; Jeffrey Ferguson and Masami Izuho; Richard Hughes; Michael 
Glascock, Michael Ohnersorgen, J. Andrew Darling, and Daniel E. Pierce; Charles Stern 
 
Discussant: Robert Tykot 

 
     This session concerns obsidian characterization in the Pacific Ring of Fire - a band of 
volcanic activity encircling the Pacific Ocean that includes modern-day western South and North 
America, East Asia, and the Pacific Islands. Due to the prevalence of volcanic activity 
throughout the region, obsidian is fairly common and was widely exploited by people of the past. 
Papers in this session will discuss the current state of source characterization in each of these 
principal regions, including a brief background of the relevant geology, an overview of major 
regional archaeological research projects and the questions that drive them. Moreover, potential 
avenues for future research will also be highlighted. 
     The field of obsidian sourcing is flourishing, with a clear upward trend in the number of 
published studies in the past decade. As such, there is a broad diversity of applications to which 
provenance data are applied, in contexts ranging from mere description to those that use obsidian 
as a proxy for the examination of large-scale archaeological and anthropological issues. By 
highlighting the diverse aims and goals of obsidian provenance studies throughout the Pacific 
Rim of Fire, common themes will emerge that transcend the increasingly specialized world of 
archaeological discourse. 
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DAVID ALLEN FREDRICKSON 

(1927-2012) 

 

 
 
     On August 28, 2012, David Allen Fredrickson, professor emeritus in anthropology at Sonoma State 
University, California, died at the age of 85. As an archaeologist Dave's influence was strongly felt in 
California, across America, and on the continent of Africa. The Society for California Archaeology 
bestowed upon Dave numerous awards while the Society for American Archaeology honored Dave in 
1998 with the Award for Excellence in Cultural Resources Management. Because of Dave's recognized 
leadership in the field of Cultural Resources Management, he received a grant from the South African 
Research Council to travel to South Africa to meet with professionals there to discuss management of 
cultural resources. 
     Particularly germane to the IAOS, Dave was a founding member in 1989, and he served as president 
from 1997-1999. Dave's interest in obsidian spanned several decades. Back in the 1960s, Dave was the 
first anthropology instructor at Sonoma State College (now Sonoma State University) in California and he 
purchased equipment necessary to set up an obsidian hydration dating laboratory, which became 
functional a few years later. During the course of archaeological surveys, Dave asked that field crew 
members collect samples of obsidian specimens from each site discovered. Those specimens were later 
used to conduct research aimed at elucidating the movement of obsidian both geographically and 
temporally across the landscape in northern California. Among Dave's numerous obsidian documents 
include two samples cited here that early on set the tone for obsidian research in the far western United 
States. The first, presented at the 1987 Annual Meeting of the Society for California Archaeology was 
titled The Use of Borax Lake Obsidian Through Time and Space. Dave's analysis showed that Borax Lake 
obsidian was not distributed homogenously geographically or across ethnographic boundaries. Dave 
suggested that greater and lesser amounts of social distance existed between localities, and he concluded 
his presentation with the following words. 
 

Obsidian studies can provide rich information not otherwise available as such a low 

relative cost. These studies allow us to have considerable confidence at what is essentially 

still the descriptive level. We have hopes, however, as our confidence increases that we 
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will be able to pursue even higher levels of explanation, to seek reasons why these 

patterns of social distance occur. 
 

     Shortly after, Dave published the results of a paper focused on a limited geographical area known as 
The Geysers, a geothermal area that spans the juncture of Lake, Mendocino, and Sonoma counties, 
approximately 100 miles north of San Francisco. In his 1989 publication, Spatial and Temporal 

Patterning of Obsidian Materials in The Geysers Region, Dave analyzed over 1,500 obsidian specimens 
from four geochemical sources collected at more than 150 archaeological sites distributed within several 
watersheds. Dave's analysis revealed differing patterns in the distribution of obsidian debris as opposed to 
the patterns exhibited by formal tools such as projectile points and bifaces. Also, while the physical 
distance from a geochemical source location to the watersheds under study varied, obsidian distribution 
patterns varied even more. Obsidian in its raw form (as flakes) moved from watershed to watershed in 
certain patterns/directions, while finished tools often moved across the landscape very differently. 
     Even after Dave's health began its decline, he exhibited unflagging enthusiasm for the study of 
obsidian. Several of us, stimulated by Dave's urging formed an ad hoc assemblage of interested 
researchers we named the Western Obsidian Focus Group that met more or less monthly, often at Dave's 
home in Berkeley. While no longer with us physically, Dave's unique and important understanding of 
obsidian will be remembered as we strive to live up to his teachings, which now form a part of his legacy 
as an archaeologist and gentle human being.  
     For much more extensive information about Dave, The Society for California Archaeology will be 
devoting the June 2013 (5:1) issue of its journal California Archaeology to Dave. Also, a festschrift, 
There Grows a Green Tree: Papers in Honor of David A. Fredrickson (White, et al. [eds.] 1993), was 
published by the Center for Archaeological Research at Davis. The festschrift includes a particularly 
relevant manuscript titled “The Accidental Scholar: Notes on an Archaeologist's Career.” 
 
-Contributed by Tom Origer. 
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PXRF SOURCING OF OBSIDIAN ARTIFACTS FROM SALAMANCA CAVE, 

NORTHWEST ARGENTINA  
 

Elizabeth Pintar, Austin Community College 
Julien Pessarossi-Langlois, Université Bordeaux 

 
     Here we report the results of x-ray 
fluorescence of 43 small obsidian retouch 
flakes and two tools from Cueva Salamanca.  
This site is located in a high elevation desert 
in NW Argentina known as the Salt Puna 
(Figure 1). The archaeological record at this 
site includes a stratigraphic sequence of at 
least nine successive occupations by groups of 
camelid hunter-gatherers between ca. 6200 BP 
and 8100 BP, eight of which date between ca. 
7400 and 8100BP - a period of 700 
radiocarbon years. This time period coincides 
with the Altithermal, a time of increased 
aridity and temperature. Assemblages contain 
remains of wild camelids, such as bone, sinew 
and cordage; plants, grasses, flowers, cactus 
thorns, spear shafts, and abundant stone tools 
and high densities of lithic debitage. Plant and 
animal remains are of local origin, as is most 
lithic raw material used. However, the 
presence of cane shafts (Chusquea 

lorentziana) and cactus thorns (Trichocereus 

pasacana) indicate an origin for these artifacts 
some 300km away, in the eastern lowlands. A 
small shell bead may be of maritime origin. Of 
non-local origin too is obsidian, which at this 
site was used for making projectile points.   
     Our objectives in carrying out this analysis 
were threefold: 
1. To identify the source for 43 obsidian 
retouch flakes (sizes ~ 1cm x 0.5 cm) from 
one excavation unit (0.25m2) in occupation 
level 2(7), dated to ca. 7600 BP. 
2. To examine whether the source provenance 
of retouch flakes matched that of obsidian 
tools previously analyzed in that level.  
3. To compare the macroscopic identification 
of a small nodule (level 2(3), dated to ca. 7400 
BP) and a bifacial fragment (level 2(8), dated 
to ca. 7900 BP) recently recovered at the site 
excavation with XRF source determination. 
The nodule was believed to be from Laguna 
Cavi source; the tool was thought to be from 
Cueros del Purulla source.    
 

Figure 1. Area map of 
NW Argentina denoting 
Cueva Salamanca site 
(CS1) and obsidian 
sources (Archibarca, 
Salar del Hombre 
Muerto, Ona, Laguna 
Cavi, Cueros del 
Purulla/Chascón) in 
Catamarca province. 
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XRF Analyses 
     XRF analysis at Cueva Salamanca began as 
a way to explore source provenance for 
obsidian projectile points, which comprise 
100% of the obsidian tools. Obsidian flakes 
constitute about 10% to 25% of the very 
abundant lithic debitage at the site. Initial 
XRF analysis of 16 obsidian tools (14 
projectile points and 2 bifacial fragments) and 
7 flakes representing all occupation levels 
showed that four sources of obsidian were 
used: Salar del Hombre Muerto, Ona, 
Archibarca, and Cueros del Purulla/Chascón 
(Figure 1), although all sources were not used 
synchronically. These sources are located 
between 60km and 120km from Cueva 
Salamanca. A fifth source, located at Laguna 
Cavi, which constitutes the nearest source 
(35km away), was not determined through 
XRF analysis. On average 2 or 3 sources were 
used per level, and according to our initial 
calculations, the average distance from the 
cave to all sources utilized during any given 
occupation ranged between 56km and 76km 
(Pintar et al. 2012).  
  

 

 

Analytical Methods  
     For the determination of obsidian sources, 
we used a Bruker III portable EDXRF 
analyzer, with a Rhodium target film to 
generate the x-rays. It is operated at 40 kV and 
17 µA, for 180 seconds. Moreover, a filter 
composed of Cu, Ti, and Al, is used together 
with an accurate calibration of the pXRF, 
using different well-known obsidians 
(obsidian source samples by INAA, MD-ICP-
MS and LA-ICP-MS, Michael D. Glascock 
and Jeffrey R. Ferguson 2012). This allows an 
accurate determination of the samples' 
chemistry by reducing the spectrum’s 
background and selecting the spectrum’s best 
x-ray range for each element. This way, there 
is no need to run the obsidian standard with 
each analysis. This technique was preferred 
for its non-destructive property and its speed 
over INAA, which is very accurate, but both 
slow and destructive. 
     In order to have stable and non-variant 
parameters for the analysis, the pXRF was 
vertically fixed, with the samples sitting 
directly on the top of it. Also, to get the most 
of the x-rays and limit the variations from one 
sample to another, we tried to select the 
flattest and cleanest part of each sample 
(Figure 2). 
 
Results 
     The artifacts' spectrums were compared to 
the MURR obsidian database. This database is 
built from the pXRF analysis of geological 
samples from the different known obsidian 
sources of the area. Through the use of 
bivariate plots of the elements, chemical 
groupings were established, using the 
“GAUSS” software developed at MURR. The 
following bivariate plots were realized 
(Figures 3 and 4), based on the chemical 
composition of both the artifacts and the 
database. The different elements Mn, Zn, Zr, 
Sr, Nb and Y were compared to Rb. The most 
accurate separation was obtained using Rb vs. 
Zr and Rb vs. Sr (Figure 3 and Figure 4). 

Figure 2. Portable EDXRF Bruker Tracer III - 
Sitting vertically to optimize the analysis 
(photo by Julien Pessarossi-Langlois). Missouri 
University Research Reactor Laboratory. 
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     The sample LPA012 found no match, and 
showed abnormal Rb, Fe, and Nb values. It 
was re-run in order to check for errors in the 
analysis itself, but the same result was found. 
Most of samples (n=34) are probably from the 
Cueros de Purulla / Chascón sources, 5 are 
probably from the Ona source, 1 from Laguna 
Cavi and the 5 remaining from Salar del 
Hombre Muerto (Table 1). 
 

Interpretation 
Identifying sources:  Prior to submitting the 
sample of flakes from occupation level 2(7) 
for XRF analysis, these flakes (LPA001 - 
LPA043 in Table 1) had been macroscopically 
classified into three categories by color and 
translucence, presumably representing 
different sources. We assumed that one of 
these sources was Laguna Cavi. However, 
XRF results showed that none of the flakes 
were from Laguna Cavi source, but rather 4 
flakes were from Ona source, 4 flakes were 
from Salar del Hombre Muerto source, and 34 
flakes were from Cueros del Purulla source.  
Prior  to  these  studies,   it  was   thought  that  

 

Cueros del Purulla source had not been 
utilized by hunter-gatherers who produced the 
assemblage of flakes in level 2(7).   
 

Comparing tools and flakes (invisible tools): 
The utilization of two sources, Ona and Salar 
del Hombre Muerto, had already been 
established in level 2(7), ca. 7600 BP, as there 
is one projectile point from each source. The 
presence of retouch flakes but no tools from 
Cueros del Purulla was a pleasant surprise, 
and shows the presence of "invisible" tools 
that were maintained on-site and discarded 
elsewhere. 
 

Macroscopic identification gone wrong: XRF 
analysis showed the small nodule in level 
2(3), ca. 7400 BP (LPA045 in Table 1), is in 
fact from Laguna Cavi source, as suspected.  
However, the small bifacial fragment from 
level 2(8), ca. 7900 BP (LPA044 in Table 1), 
is not from Cueros del Purulla, but rather from 
the Ona source, which had already been 
identified in this level as the source for two 
artifacts.   

Figure 3. Bivariate linear plot of Rb vs. Zr concentrations for obsidian sources samples and artifacts 
by pXRF analysis. The ellipse and their plots represent the geological sample groups. The plot 
“Xname” are the artifacts. 
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   These results suggest that it might be easier 
to macroscopically identify larger tools or tool 
fragments than small tools and flakes. This 
was also the conclusion from the 43 flakes in 
level 2(7). XRF analyses on 43 flakes showed 
that macroscopic identification of small 
obsidian flakes can be very misleading. Small 
fragments of tools and retouch flakes are often 
too similar to the naked eye. 
 
Discussion 
     In a previous paper we calculated the 
average distance to sources utilized in several 
occupation levels at Cueva Salamanca dating 
to ca. 7400 - 7600 BP (Pintar et al. 2012).  
This distance ranged between 56km and 76 
km, and was used as a means to discuss 
mobility strategies changed in the Salt Puna 
prior to and during the Altithermal. These 
calculations did not include the result of XRF 
analysis of this sample of flakes presented 
here, and included the Laguna Cavi source as 
determined   from   visual   inspection   during  

 
debitage analyses.  Clearly, these numbers 
need to be reworked now.   
     In the case at hand, for occupation level 
2(7), dated to ca. 7600 BP, average distance to 
the sources is now modified, as it should take 
a new source into consideration, i.e., Cueros 
del Purulla, and ignore our macroscopic 
identification of Laguna Cavi (which should 
be limited to larger tools and flakes). The new 
average distance to these three sources is now 
71km, rather than 56 km. Recalculated 
average distances to obsidian sources for 
levels 2(3) and 2(8) remain the same: 56km 
and 68 km respectively. 
     Calculating the average distances from 
sites to source areas is thus limited by the 
technological analyses we have at hand, our 
budget constraints, tool sizes and excavation 
sample size. Perhaps a better indicator of 
mobility is the distance from Cueva 
Salamanca to the furthest obsidian source 
(~120km), and the maximum distance 
between   these   sources    (~130km).    These 

Figure 4. Bivariate linear plot of Rb vs. Sr concentrations for obsidian sources samples and artifacts 
by pXRF analysis. The ellipse and their plots represent the geological sample groups. The plot 
“Xname” are the artifacts. 
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numbers have interesting implications for 
hunter-gatherers inhabiting a high elevation 
desert during the Altithermal.  These distances 
could suggest that logistical mobility averaged 
80 km (minimum distance to source being 
about 30 km, maximum distance to source 
being 130km), and that it was at its limit at 
around 130km.   
 
Conclusion 
     The application of the results obtained 
from XRF analyses show us which obsidian 
sources were utilized by hunter-gatherer 
groups that inhabited Cueva Salamanca over 
7000 years ago. In this study we used a mixed 
strategy: sampling tools and a random sample 
of flakes in order to better understand source 
use and distances traveled to sources. With 
these results we expect to model hunter-
gatherer  mobility  in  the  Salt  Puna  during a  

 
time of extreme aridity. As our fieldwork 
continues, we predict we will be adding 
artifacts to our XRF studies.   
 
References Cited 
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MURR ID Most probable Source MURR ID Most probable Source 

LPA001 Cueros de Purulla / Chascón LPA023 Cueros de Purulla / Chascón 

LPA002 Cueros de Purulla / Chascón LPA024 Cueros de Purulla / Chascón 

LPA003 Cueros de Purulla / Chascón LPA025 Ona 

LPA004 Cueros de Purulla / Chascón LPA026 Ona 

LPA005 Cueros de Purulla / Chascón LPA027 Cueros de Purulla / Chascón 

LPA006 Cueros de Purulla / Chascón LPA028 Cueros de Purulla / Chascón 

LPA007 Cueros de Purulla / Chascón LPA029 Cueros de Purulla / Chascón 

LPA008 Cueros de Purulla / Chascón LPA030 Cueros de Purulla / Chascón 

LPA009 Cueros de Purulla / Chascón LPA031 Ona 

LPA010 Cueros de Purulla / Chascón LPA032 Ona 

LPA011 Cueros de Purulla / Chascón LPA033 Cueros de Purulla / Chascón 

LPA012 NON OBSIDIAN LPA034 Cueros de Purulla / Chascón 

LPA013 Cueros de Purulla / Chascón LPA035 Cueros de Purulla / Chascón 

LPA014 Cueros de Purulla / Chascón LPA036 Cueros de Purulla / Chascón 

LPA015 Cueros de Purulla / Chascón LPA037 Salar del Hombre Muerto 

LPA016 Cueros de Purulla / Chascón LPA038 Cueros de Purulla / Chascón 

LPA017 Salar del Hombre Muerto LPA039 Cueros de Purulla / Chascón 

LPA018 Cueros de Purulla / Chascón LPA040 Cueros de Purulla / Chascón 

LPA019 Salar del Hombre Muerto LPA041 Cueros de Purulla / Chascón 

LPA020 Cueros de Purulla / Chascón LPA042 Cueros de Purulla / Chascón 

LPA021 Cueros de Purulla / Chascón LPA043 Salar del Hombre Muerto 

LPA022 Cueros de Purulla / Chascón LPA044 Ona 

 LPA045 Laguna Cavi 

Table 1. Most probable source for each artifact. 
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XRF ANALYSIS OF OBSIDIAN FROM CENTRAL AND SOUTHERN ARIZONA 
 

Helen L. O’Brien and Jon Boyd 
Centre for Archaeological Field Training, Pima Community College 

 
     The Burro Creek/Pine Creek 
Archaeological Survey has been underway 
since 2003 as a joint venture between Pima 
Community College (PCC) and the Kingman 
Field Office of the Bureau of Land 
Management (BLM) in a remote area of 
Arizona about 40 miles northwest of Prescott 
(Figure 1). The project has now completed its 
10th field season, and to date 7,700 acres have 
been surveyed, 121 sites have been recorded 
and 274 projectile points have been collected, 
typed and analyzed (Booth 2011).  
 

     In June 2011 Bruker Elemental made a 
Tracer III-V+ portable x-ray fluorescence 
analyzer available to project participants for a 
month. The promise of a battery-powered 
portable analyzer with a PDA interface 
seemed suitable for a remote and logistically 
difficult field setting.   
      The project area is characterized by mesa 
tops covered with homogeneous basalt fields 
overlying strata with a large and diverse set of 
lithic raw materials (Boyd and Haller 2011).  
PCC has recorded many sites in the survey 
area and one of these, AZ M:4:60(ASM), is a 
local source of obsidian, composed of 
obsidian nodules (marekanites) embedded in 
perlitic flows identified by BLM archaeologist 
John Rose and PCC in 2003. M. Steven 
Shackley visited the site in the fall of 2003 to 
collect samples for XRF analysis and 
subsequently identified the site as one of his 
previously unknown sources (Shackley 2006).  
Shackley named this obsidian Bull Creek after 
the name of a small creek that runs just south 
of the quarry area. 
     An x-ray fluorescence (XRF) instrument 
bombards samples with high energy x-rays 
and uses a detector to collect and analyze the 
return signatures to determine elemental 
composition.  XRF technology has been used 
for many years, but the recent development of 
relatively inexpensive hand-held analyzers has 
made the technology much more widely 
available (Liritzis and Zacharias 2011).  Pima 
Community College faculty, staff and students 
were trained in May 2011 to use the Tracer 
and subsequently brought it into the Burro 
Creek/Pine Creek survey area to collect 
elemental analyses from in situ source 
materials and immobile artifacts as well as 
portable artifacts and samples.   
  

Figure 1.  Locations of the Burro Creek/Pine 
Creek Survey Area and Tucson, Arizona. 
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    During the month that the Tracer was 
available the Pima College archaeology team 
assayed 372 items including: 
 

• Obsidian source samples from M:4:60  

• Non-obsidian source materials from a 
nearby quarry, BCPC-98 

• 274 projectile points collected since 2003  

• 15 obsidian flakes from AZ 
AA:12:15(ASM) in Tucson, AZ   

• A sample of other flaked stone artifacts 
from the survey area 

• Obsidian from other sources beyond the 
project area 

  
     Obsidian is the archaeological material 
type most commonly submitted for XRF 
analysis in Arizona because obsidian sources 
in the greater southwestern United States have 
been analyzed and identified for over 40 years 
(Shackley 1988). During the brief time period 
the Tracer was available to us, we attempted 
to sample as many different materials and 
sources as possible.  The following discussion 
focuses on results of the elemental analyses of 
obsidian projectile points from the Burro 
Creek/Pine Creek area as well as obsidian 
debitage from a southern Arizona site: AZ 
AA:12:15(ASM). 
     Since none of the students, staff, or faculty 
had performed XRF analysis in the past, the 
data collection was done in close collaboration 
with the experts at Bruker Elemental. They 
guided the use of the Tracer and the filters, 
timing, and settings used.  All samples were 
run using the same settings, whether in the 
field, the field lab, or the Tucson lab.  Spectra 
were collected using S1PXRF software with 
Backscatter off, Voltage: 40kV, Current: 
24.60 micro amps, for 300 seconds.  The 
Tracer “green” filter (0.006” Cu, .001” Ti, 
.012” Al) was used with all samples.  The 
spectra were analyzed and illustrated using 
ARTAX software and then normalized to 
parts per million (ppm) with Bruker’s 
S1PXRF software for selected trace elements.  

This normalization made the results 
comparable to those of other researchers and 
allowed us to match these obsidians with 
sources outside the study area. 
     A total of 202 complete and partial 
obsidian projectile points collected from the 
Burro Creek/ Pine Creek survey area were 
assayed and separated into groups which 
showed different elemental compositions. By 
far the most common (n=169) were points 
whose composition visually matched those of 
marekanites from M:4:60. We were not 
surprised to find that most of the projectile 
points seemed to be made from locally 
available obsidian. In an attempt to broaden 
our obsidian sample geographically we also 
assayed fifteen pieces of obsidian debitage 
from a site in the Tucson Basin. The debitage 
analyzed from AZ AA:12:15(ASM) fell into 
three distinct groups.  
     Once we determined that we had points 
from Burro Creek/Pine Creek apparently 
manufactured of obsidian from nine different 
sources, and flakes from AZ AA:12:15(ASM) 
from three different sources, the next step was 
to compare the elemental concentrations in 
ppm to those published by M. Steven 
Shackley for obsidian sources in the greater 
southwestern United States and northern 
Mexico (1988, 1991, 1994, 1995, 2005).   
     Because the device, the filter, the 
calibration and the software we used to 
produce elemental ppms were different than 
those used by Shackley to produce the 
published data, we were not certain if our 
elemental concentrations could be compared 
directly to his. To address this issue, we 
assayed nine marekanites from M:4:60, the 
same source visited and published by 
Shackley as Bull Creek (2006).  This enabled 
us to compare the elemental ppm values of 
samples he analyzed (Table 1) with those that 
we analyzed (Table 2).  This approach is not 
as rigorous as that advocated recently by 
Shackley (2010) but does provide a standard 
of comparison. 



 

 IAOS Bulletin No. 48, Winter 2013 
Pg. 17 

 

Element N Min. Max. Mean Std. Dev 

Ti 23 698 856 698 39 

Mn 23 397 573 482 41 

Fe 23 6306 7571 7003 354 

Rb 23 186 212 199 8 

Sr 23 17 31 23 3 

Y 23 25 43 32 4 

Zr 23 67 88 77 4 

Nb 23 17 37 29 4 

from www.swxrflab.net/bull_creek.htm 

Table 1.  Elemental concentrations for Bull Creek, 
Arizona source standards from samples collected 
by Shackley at AZ M:4:60(ASM). 

 

 
  

Element N Min. Max. Mean Std. Dev 

Ti n/a n/a n/a n/a n/a 

Mn 9 390 533 449 59 

Fe 9 5070 6201 5721 319 

Rb 9 174 198 189 7 

Sr 9 16 21 19 2 

Y 9 25 34 31 3 

Zr 9 76 89 81 4 

Nb 9 26 29 28 1 

from assays by Pima Community College 

Figure 2.  Comparison of measured elemental concentrations of obsidian 
samples from AZ M:4:60(ASM) by  M.S. Shackley and Pima Community 
College 

Table 2.  Elemental concentrations for samples 
collected by Pima Community College from 
AZ M:4:60 (ASM). 
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     Despite the differences in procedures and 
equipment, the values obtained for ppm of 
elements by PCC are similar to those 
published by Shackley.  The exception is the 
concentration   of    Fe    which   is   higher   in 
Shackley’s data than in ours (Figure 2).  The 
concentration or relative concentration of Fe is 
not commonly used to distinguish between 
different obsidian sources in central Arizona 
(Shackley   1988,    1995,   2005)   so we   felt 
confident in comparing the data we obtained 
with that published by Shackley. 
     First we considered the data derived from 
the specimens from AZ AA:12:15(ASM) 
because of the relatively smaller number of 
cases, n=15 vs. n=202. The obsidian flakes as 
described by their spectra and elemental ppm 
fell into three groups.  The ppm values of 
these flakes were compared with those of all 
the sources published by Shackley over the 
last several decades and made easily available 
on the Geoarchaeological XRF Lab website.   
  

Figure 3.  3D Scatterplot of Rubidium, Zirconium and 
Yttrium concentrations from artifacts from AZ 
AA:12:15(ASM) and those of published obsidian 

sources. 

Figure 4.  2D Scatter plot of Strontium and Rubidium concentrations from central 
Arizona projectile points and published obsidian sources. 
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     We found that Rb, Zr and Y most clearly 
showed the similarities between the obsidian 
artifacts assayed and the elemental 
concentrations of the sources.   One sample, 
FN 208s1 groups with Shackley’s 
Government Mountain source, two samples 
group with the Antelope Creek Group and the 
rest are most closely grouped with Sauceda 
West (Figure 3).  Although the fit is not 
perfect for any of these, they fall within the 
known ranges of ppm values of samples from 
these sources, and further they do not match at 
all with the values from other published 
sources (O’Brien 2012). The discrepancy 
between ppm values for Fe remained 
consistent in this and the following analysis. 
     We then moved to a closer examination of 
the 202 samples from Burro Creek/Pine Creek 
and attempted to match the ppm values of 
those samples with the published data.  
Figures 4 and 5 present bivariate plots of 
concentrations of Sr versus Rb and Nb versus 
Rb for the PCC projectile points and from the 
data published by Shackley. The nine different 
obsidians are clearly grouped in the charts and 

seven of those nine plot with one of 
Shackley’s published sources.  We were able 
to confidently source seven of the nine 
obsidians described with two remaining that 
did not match published sources. 
     With a loan of equipment and training from 
Bruker Elemental, faculty, staff and students 
from Pima Community College were able to 
learn to use an XRF device to reliably and 
consistently collect data from obsidian and 
other materials.  Using data made readily 
available by M. Steven Shackley, we were 
able to compare the elemental concentrations 
we determined from samples taken from a 
source he had previously described.  This 
allowed us to identify the source of 15 
obsidian flakes from AZ AA:12:15(ASM) and 
199 of the 202 obsidian projectile points 
collected during the course of the BCPC 
archaeological survey.  This analysis has 
allowed us to add a meaningful chapter to the 
understanding of obsidian procurement in 
west-central Arizona and cast additional light 
on obsidian procurement at a Classic Period 
Hohokam site in southern Arizona.   

Figure 5.  2D Scatter plot of Niobium and Rubidium concentrations from central 
Arizona projectile points and published obsidian sources. 
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OBSIDIAN SOURCING, DATING, AND TECHNOLOGY IN THE NEW WORD: 

READINGS FROM AMERICAN ANTIQUITY AND LATIN AMERICAN ANTIQUITY 

(1962-2012) 

 
Ellery Frahm 

Department of Archaeology, The University of Sheffield 
 

     Last spring, I submitted a proposal to edit a 
new volume in the SAA Reader series.  These 
books compile foundational and influential 
articles from American Antiquity and Latin 

American Antiquity involving a central theme.  
For example, there are readers on lithic 
technology, religion and ideology, 
archaeological theory, ceramic analysis, 
dating techniques, and so on.  I proposed a 
volume on New World obsidian studies with 
an integrated perspective.  The book would 
include not only obsidian sourcing and dating 
but also technology, quarrying, use-wear, craft 
production, and more.  Furthermore, it would 
focus on the archaeological applications and 
interpretations of obsidian studies, not 
analytical techniques themselves or reports on 
source characterisation.  The title of this paper 
was that of the proposed reader. 
     There were three reasons, I argued to SAA 
Press, to publish such a volume now.  First, it 
has been almost 15 years since the last edited 
book on obsidian studies that covered a 
significant portion of the world, and there has 
never been a book on obsidian research that 
offers a historical perspective, from the 
foundational studies of 1960s until the current 
day.  Additionally, other than site reports, 
there have been no books that cover sourcing, 
dating, and lithic technology together.  Thus I 
proposed a book that followed artefacts’ use-
histories from acquisition and distribution to 
tool manufacture and post-depositional 
processes. 
     Second, 2012 marks the 50th anniversary 
of the first successful obsidian sourcing study 
(Renfrew and Cann started their spectroscopic 
analyses of Aegean obsidians in 1962), and 
2014 will be the 50th anniversary of its 

publication.  Furthermore, 2014 will be the 
25th anniversary of the International 
Association for Obsidian Studies, which grew 
out of an organisational meeting at the 1989 
Society for California Archaeology 
conference. 
     Third, obsidian research is nearing a 
crossroads today.  A push over the last decade 
or two for approaches with high 
anthropological significance has been largely 
overshadowed by debates regarding analytical 
issues and instrumentation advancements, in 
particular the debates regarding portable X-ray 
fluorescence analysers.  American Antiquity 
and Latin American Antiquity have a history 
of anthropologically significant applications 
and a corpus of obsidian research focused on 
archaeological interpretations, not analytical 
details. 
     Since research published in those journals 
primarily involves the Americas, I proposed to 
focus on New World obsidian studies.  
Additionally, the Americas is the largest 
regional focus of SAA members, so a choice 
to focus on New World obsidian studies 
would engage the interests of this majority.  
Furthermore, a New World focus also reflects 
the largest regional interest of SAA members 
engaged in obsidian research.  The 2012 SAA 
conference in Memphis had two sessions 
sponsored by the IAOS, including a poster 
session titled “Obsidian Studies Across the 
Americas: Alaska to Argentina and Beyond.”  
In both sessions, the presentations all involved 
the Americas.  In addition, the 2013 SAA 
meeting in Honolulu will have the IAOS-
sponsored session “Obsidian Characterization 
in the Pacific Ring of Fire.” 
     Such a reader, I argued, could have broad 
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appeal, particularly with an integrated 
approach that included topics such as lithic 
technology, use-wear analysis, and quarrying.  
A primary focus on the archaeological 
interpretations and applications would 
broaden the appeal beyond obsidian specialists 
to New World archaeologists in general.  
Demonstrating a variety of applications, like 
reconstructing the organisation of production, 
mobility and resource territories of hunter-
gatherer groups, and economic systems of 
complex societies, would reveal the breadth of 
obsidian studies and the types of 
anthropological issues with which it can 
engage.  A historical perspective would show 
how obsidian studies articulates with 
archaeological thought and its history, such as 
its role in the development of central place 
theory. 
     After I submitted this proposal, I learned 
that sales of the existing volumes were not 
very good (which, I suppose, is unsurprising 
given that all but the very latest articles are 
available for download via JSTOR), and SAA 
Press did not expect to publish any new 

readers.  In short, I was told that the proposal 
was essentially dead on arrival. 
     As a part of the proposal, I prepared a list 
of 30 articles published between 1962 and 
2012 in American Antiquity and Latin 

American Antiquity.  The list included the 
most influential, most archaeologically 
important, and most cited articles from the last 
fifty years.  Crabtree’s paper, for example, has 
been cited in over 110 articles, according to 
Google Scholar.  Including a variety of 
applications was another criterion for the list.  
From this list, I ultimately would have chosen 
half to two-thirds of the papers to be included 
in final reader. 
     Below is my list (with stable URLs) so 
that, if interested, one can download these 
articles as a virtual reader (one unauthorised 
by SAA Press, of course).  Hopefully this 
virtual reader can be of some use as an 
introduction to archaeological obsidian 
research, perhaps giving students a concise 
overview of its various aspects and 
applications. 

 
 

1962 
Blades and Cores in Oregon 
D. E. Dumond 
American Antiquity 27(3):419-424 
http://www.jstor.org/stable/277807 
 
1967 
The Obsidian Industry of Teotihuacan 
Michael W. Spence 
American Antiquity 32(4):507-514 
http://www.jstor.org/stable/2694078 
 
1968 
Mesoamerican Polyhedral Cores and Prismatic Blades 
Don E. Crabtree 
American Antiquity 33(4):446-478 
http://www.jstor.org/stable/278596 . 
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1969 
Identification of the Sources of Hopewellian Obsidian in the Middle West 
James B. Griffin, A. A. Gordus, and G. A. Wright 
American Antiquity 34(1):1-14 
http://www.jstor.org/stable/278309 
 
1976 
Classic Maya Obsidian Trade 

Raymond V. Sidrys American Antiquity 41(4):449-464 

http://www.jstor.org/stable/279011 
 
1981 
Obsidian Production and the State in Teotihuacan 
Michael W. Spence 
American Antiquity 46(4):769-788 
http://www.jstor.org/stable/280105 
 
1982 
Toward a More Comprehensive Model of Interregional Commodity Distribution: Political 

Variables and Prehistoric Obsidian Procurement in Mesoamerica Robert N. Zeitlin American 

Antiquity 47(2):260-275 
http://www.jstor.org/stable/279900 
 
1984 

Tikal Obsidian: Sources and Typology Hattula Moholy-Nagy, Frank Asaro, and Fred H. Stross 

American Antiquity 49(1):104-117 
http://www.jstor.org/stable/280515 
 
Trace Element Analysis of Obsidian Artifacts from a Classic Maya Residential Group at 

Nohmul, Belize Norman Hammond, Mary D. Neivens, and Garman Harbottle 

American Antiquity 49(4):815-820 
http://www.jstor.org/stable/279747 
 
1987 
The Chipped Stone Industry of Cihuatan and Santa Maria, El Salvador, and Sources of Obsidian 
from Cihuatan 
William R. Fowler, Jr., Jane H. Kelley, Frank Asaro, Helen V. Michel, and Fred H. Stross 
American Antiquity 52(1):151-160 
http://www.jstor.org/stable/281066 
 
1988 
Sources of Archaeological Obsidian in the Southwest: An Archaeological, Petrological, and 

Geochemical Study M. Steven Shackley American Antiquity 53(4):752-772 

http://www.jstor.org/stable/281117 
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1990 
Hopewell Obsidian Studies: Behavioral Implications of Recent Sourcing and Dating Research 
James W. Hatch, Joseph W. Michels, Christopher M. Stevenson, Barry E. Scheetz, and Richard 
A. Geidel 
American Antiquity 55(3):461-479 
http://www.jstor.org/stable/281278 
 

1992 
Another Look at Hopewell Obsidian Studies 
Richard E. Hughes 
American Antiquity 57(3):515-523 
http://www.jstor.org/stable/280939 
 

1993 
The Obsidian Hydration Dating Project at Copan: A Regional Approach and Why It Works  
David Webster, AnnCorinne Freter, and David Rue 
Latin American Antiquity 4(4):303-324 
http://www.jstor.org/stable/972070 
 

1994 
An Initial Consideration of Obsidian Procurement and Exchange in Prehispanic Ecuador 
Richard L. Burger, Frank Asaro, Helen V. Michel, Fred H. Stross, Ernesto Salazar 
Latin American Antiquity 5(3):228-255 
http://www.jstor.org/stable/971882 
 

1995 
Microwear Analysis in the Southeast Maya Lowlands: Two Case Studies at Copan, Honduras 
Kazuo Aoyama 
Latin American Antiquity 6(2):129-144  
http://www.jstor.org/stable/972148 
 

1996 
Commodity or Gift: Teotihuacan Obsidian in the Maya Region 
Michael W. Spence 
Latin American Antiquity 7(1):21-39 
http://www.jstor.org/stable/3537012 
 

Central-Place Analyses in the la Entrada Region, Honduras: Implications for Understanding the 
Classic Maya Political and Economic Systems 
Takeshi Inomata and Kazuo Aoyama 
Latin American Antiquity 7(4):291-312 
http://www.jstor.org/stable/972261 
 

1998 
Lines in the Sand: Competition and Stone Selection on the Pajarito Plateau, New Mexico 
Michael R. Walsh 
American Antiquity 63(4):573-593 
http://www.jstor.org/stable/2694109 
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1999 
Mexican Obsidian at Tikal, Guatemala 
Hattula Moholy-Nagy 
Latin American Antiquity 10(3):300-313 
http://www.jstor.org/stable/972032 
 
2000 
Determining the Geological Provenance of Obsidian Artifacts from the Maya Region: A Test of 
the Efficacy of Visual Sourcing 
Geoffrey E. Braswell, John E. Clark, Kazuo Aoyama, Heather I. McKillop, and Michael D. 
Glascock 
Latin American Antiquity 11(3):269-282 
http://www.jstor.org/stable/972178 
 
2003 
Lithic Source Use and Paleoarchaic Foraging Territories in the Great Basin 
George T. Jones, Charlotte Beck, Eric E. Jones, Richard E. Hughes 
American Antiquity 68(1):5-38 
http://www.jstor.org/stable/3557031 
 
Source Attribution and the Utilization of Obsidian in the Maya Area 
Hattula Moholy-Nagy 
Latin American Antiquity 14(3):301-310 
http://www.jstor.org/stable/3557561 
 
2004 
Preclassic Obsidian Procurement and Utilization at the Maya Site of Colha, Belize 
David O. Brown, Meredith L. Dreiss, and Richard E. Hughes 
Latin American Antiquity 15(2):222-240 
http://www.jstor.org/stable/4141555 
 
2007 
Reduction Strategies and Geochemical Characterization of Lithic Assemblages: A Comparison 
of Three Case Studies from Western North America 
Jelmer W. Eerkens, Jeffrey R. Ferguson, Michael D. Glascock, Craig E. Skinner, and Sharon A. 
Waechter 
American Antiquity 72(3):585-597 
http://www.jstor.org/stable/40035862 
 
Formative and Classic Period Obsidian Procurement in Central Mexico: A Compositional Study 
Using Laser Ablation-Inductively Coupled Plasma-Mass Spectrometry 
David M. Carballo, Jennifer Carballo, and Hector Neff 
Latin American Antiquity 18(1):27-43 
http://www.jstor.org/stable/25063084 
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2008 
The Economy of Supply: Modeling Obsidian Procurement and Craft Provisioning at a Central 

Mexican Urban Center Kenneth G. Hirth 

Latin American Antiquity 19(4):435-457 
http://www.jstor.org/stable/25478243 
 
2011 
Quarrying Evidence at the Quispisisa Obsidian Source, Ayacucho, Peru 
Nicholas Tripcevich and Daniel A. Contreras 
Latin American Antiquity 22(1):121–136 
http://www.metapress.com/content/h013158r2u6122q2/ 
 
Obsidian Source Use in the Greater Yellowstone Area, Wyoming Basin, and Central Rocky 
Mountains 
Laura L. Scheiber and Judson Byrd Finley 
American Antiquity 76(2):372–394 
http://www.metapress.com/content/v871224423455hj6/ 
 
2012 
Reconsidering Paleoarchaic Mobility in the Central Great Basin 
George T. Jones, Lisa M. Fontes, Rachel A. Horowitz, Charlotte Beck, and David G. Bailey  

American Antiquity 77(2):351-367 http://www.metapress.com/content/uh2q350163516424/ 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
www.saa.org/publications/StyleGuide/styFrame.html  
  
 

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #49 is May 1, 2013. 

 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to 
IAOS.Editor@gmail.com   Please send updated 
address information to Kyle Freund at 
freundkp@mcmaster.ca 
 

From the Bulletin Editor: 

 

NEW EMAIL ADDRESS FOR IAOS 

BULLETIN SUBMISSIONS: 

 
Please use the following email address: 
IAOS.Editor@gmail.com for future 
submissions to the IAOS Bulletin. This 
email address was created as a permanent 
contact for the IAOS Bulletin Editor and 
will be passed on to future Editors as well, 
to ensure that submissions are always 
received by the proper point of contact. 
The old email address is still valid, but I 
hope to transition all IAOS Bulletin 
correspondence to the new email address 
over the next year. Thanks! (and send 
along your submissions!), Carolyn Dillian, 
IAOS Bulletin, Editor.  
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card. 
http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact 
our Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



Student Paper Award 
 

We are again seeking nominations for the 
Student Paper Award. This award is open to 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 

PUBLISH ANNOUNCEMENTS, NEWS, AND EVENTS IN THE BULLETIN 

 
Do you have a new obsidian-related publication that you wish to announce? Or an upcoming 

conference that you would like to advertise? Want to notify our members of new lab 
services?  

 
Please send news and announcements to IAOS.Editor@gmail.com for inclusion in the next 

issue of the IAOS Bulletin.     

International Association for Obsidian Studies 
 

President Ellery Frahm 
President-Elect Jeff Ferguson 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     Happy summer to those in the north, and 
happy winter to those in the south!  For all 
members preparing for fieldwork, have a 
productive and safe season! 
     The results are in for the IAOS presidential 
election.  It was a close race, and many 
members remarked that it was difficult 
decision due to the quality of both candidates.  
I am pleased to announce that Dr. Jeffrey 
Ferguson will be taking over the IAOS 
leadership at the Society for American 
Archaeology annual meeting in Austin, Texas 
next year.  It will be a bit expensive, though, 
to ship the Obsidian Throne from South 
Yorkshire to Missouri. 
     IAOS had a strong presence at the SAA 
conference this year in Honolulu.  Jeffrey 
Ferguson and Kyle Freund organised the 
IAOS-sponsored session “Obsidian 
Characterization in the Pacific Ring of Fire,” 
which was quite well attended for a Sunday 
morning timeslot.  Several IAOS members, 
including myself, presented in the “Improving 
XRF Methods for the Geochemical 
Characterization of Archaeological Materials” 
session.  In other sessions, I noted at least 
twenty additional talks and posters involving 
obsidian sourcing, dating, technology, and 
production from around the world.  Last SAA 
in Memphis was the year of the Americas for 
obsidian research, but studies presented this 
year represented much of the world, from 
Greece to Japan to Mesoamerica. 
     Next year is the 25th anniversary of the 
IAOS and the 50th anniversary of Cann and 
Renfrew’s foundational “Obsidian in the 
Aegean” paper, so we are working on special 
plans for SAA in Austin.  Rob Tykot is the 
lead organiser of what we hope will be a 
mega-session that covers all aspects of 
obsidian studies, from sourcing and dating to 
lithic technology and social organisation of 
production to symbolism and identity.  
Suggestions for speakers are welcome.  Think 
big and outside-the-box!  Let’s try to get some 

of the biggest figures in archaeology and make 
it a “can’t miss” session for Austin!  Send 
your best or craziest suggestions to Rob 
Tykot. 
     One of the main topics of discussion at the 
IAOS business meeting was attracting and 
retaining more student members.  Two 
proposals were discussed, and I would be 
happy to have additional input from the 
membership.  The first suggestion is that 
student membership simply be free.  At 
present, IAOS has so few student members 
that their annual membership fees are a trivial 
source of revenue.  The society would be 
better off in the long run to attract more 
student members and retain some fraction of 
them as paying members later.  The second 
suggestion was an overhaul of the IAOS 
student award, making it a modest cash award 
to pay for conference costs, giving it a name 
(say, the Roger C. Green Student Award), and 
having students apply for the award ahead of 
the SAA annual meeting.  I am in favour these 
changes, but I think that, if we have a 
monetary award, IAOS should have an official 
“awards committee” to select the award 
winner(s).  Again I welcome input from the 
membership regarding these proposals. 
     Another issue for attracting members is the 
value of membership.  Two frequent 
suggestions are making the IAOS Bulletin – or 
at least some fraction of the issues – available 
to members only.  Another idea has been 
restricting the PDF library to members only.  
If you have not visited the IAOS website 
recently, please do so -- Craig Skinner has 
continued to work on the PDF library.  There 
one can find a variety of obsidian-focused 
articles, reports, manuscripts, theses, and more 
for download as PDFs.  Personally, I prefer 
the suggestion of restricting the PDF library, 
rather than the IAOS Bulletin, to members; 
however, the IAOS board welcomes input and 
creative suggestions about adding motivation 
for and value to IAOS membership. 
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     To further raise the visibility of the IAOS 
Bulletin, I would like to encourage that, if you 
have an Academia account, please add your 
bulletin articles and give them the relevant 
tags or keywords.  Academia appears to be an 
increasingly common tool that students and 
scholars are using to find papers of interest, so 
adding your IAOS Bulletin articles raises the 
visibility of the newsletter, the society, and, of 
course, your own research. 
     While on the topic of the IAOS Bulletin, I 
wish to recognise and highlight the continuing 
efforts of our newsletter editor, Carolyn 
Dillian.  She has served as the editor, 
typesetter, and all-around assembler of the 
newsletter since 2004.  As of this issue, she 
has overseen the publication of 20 issues 
containing news, announcements, resources, 
and research reports.  Under her editorship for 
the last nine years, the bulletin has become the 
most visible aspect of our organisation, and its 
reports are frequently cited in Journal of 

Archaeological Science and other top-tier 
archaeology journals.  Likely no one else has 
ever contributed so much time and effort to 
the IAOS, and I wish to acknowledge her 
long-term support and contributions to the 
organisation. 
     I wish to remind everyone that IAOS is a 
sponsor of the Fifth Archaeoinvest 

Symposium, to be held in Romania, titled 
Stories Written in Stone: International 

Symposium on Chert and Other Knappable 

Materials.  IAOS members will benefit from a 
10% reduction on the attendance fee, which is 
€150 for professionals or €75 for students. 
This is an excellent opportunity for IAOS to 
raise its profile with the international 
community and lithic analysts.  It would also 
be tempting, if one travels as far as Romania, 
to explore the Carpathian Basin obsidian 
sources.  Iași, though, lies in the northeastern 
corner of Romania, near the border with 
Moldova, so it would take some travel to 
reach obsidian sources to the west in Slovakia, 
Hungary, and Ukraine. 
     Let me again say that it is a pleasure to 
serve as the IAOS President.  Please feel free 
to contact me with any comments or ideas you 
have.  In particular, your suggestions for 
promoting IAOS and giving our organisation 
great visibility would be most welcome. 
 
Best regards, 
 
Ellery Frahm 
e.frahm@sheffield.ac.uk 
Marie Curie Experienced Research Fellow 
Department of Archaeology, The University 
of Sheffield 

 

 

 

 

 

 

 

 

 

 

 

 

 
NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin Editor at IAOS.Editor@gmail.com with the subject line “IAOS news.” 
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LIKELY SOURCE ATTRIBUTION FOR A PALEOINDIAN OBSIDIAN GRAVER 

FROM NORTHWEST LOUISIANA 
 

Matthew T. Boulanger1,2, 
Michael D. Glascock1, 

M. Steven Shackley3, and 

Craig Skinner4 

 
1Archaeometry Laboratory, University of Missouri Research Reactor 

2Department of Anthropology, University of Missouri 
3Geoarchaeological XRF Laboratory 

4Northwest Research Obsidian Studies Laboratory 

 
     In 1984, archaeologist David Jeane 
reported that an obsidian graver (Figure 1) had 
been found at the Cross Lake site (16CD118) 
in Caddo Parish, Louisiana.  The graver, along 
with four fluted points (Figure 2), Archaic dart 
points, and Caddoan-style pottery were 
observed in the collection of Claude 
McCrocklin (Jeane 1984).  McCrocklin and 
other members of the Northwest Chapter of 
the Louisiana Archaeological Society 
collected material from the site and later 
recorded their finds with the state. Here, we 
report our recent attempt to determine the 
geological provenance (source) of the 
flake\graver from 16CD118 using previously 
published geochemical data.  We make no 
attempt to evaluate the integrity of 
McCrocklin’s claim of finding the artifact at 
this particular site, though we note that there is 
no apparent reason to question the reported 
find location. 
 

 
Figure 1. Obsidian flake\graver from Cross Lake 
(16CD118).  After Jeane (1984). 

 Figure 2. Two fluted-point bases recovered from 
Cross Lake (16CD118) along with the obsidian 
graver discussed here. Image courtesy of David 
Jeane. 

 
     McCrocklin reported having found the 
graver while conducting surface surveys at 
16CD118 with members of the Northwest 
Chapter of the Louisiana Archaeological 
Society.  Jeane observed the graver while 
examining McCrocklin’s collection, and 
suspected that it may be obsidian.  Wanting to 
independently verify this assessment, Jeane 
sent the graver to the University of Texas–San 
Antonio (UT–SA) for examination.  
Archaeologists at UT–SA confirmed that the 
piece was obsidian.  While there, the graver 
came to the attention of Thomas Hester who 
was, and still is, pursuing a long-term research 
project into the provenance of obsidian 
artifacts found in Texas and neighboring areas 
(e.g., Hester 2011; Hester et al. 1982; Hester 
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et al. 1985).  Hester sent the graver to be 
analyzed by X-ray fluorescence (XRF) at the 
Lawrence Berkeley Laboratory (LBL) by 
Frank Asaro and Helen Michel. 
 

 Rb Sr Zr Ba 

LOUIS-13 189 42 127 150 

Table 1. Chemical characterization of the obsidian 
graver (LOUIS-13) from Cross Lake (16CD118). 
Analysis of LOUIS-13 was conducted by XRF at 
Lawrence Berkeley Laboratory and published by Jeane 
(1984). 

     At the time of analysis, LBL did not have 
any specimens in their database that matched 
the composition of the flake\graver from 
16CD118 (Table 1). Therefore, all that could 
be done at the time was report the composition 
of the piece, and describe it as coming from an 
as-yet unknown source.  The situation 
remained unchanged until the autumn of 2012.  
At that time, Boulanger encountered 
paperwork concerning this specimen in the 
archives of the LBL archaeometry program.  
Based on paperwork in the LBL archives, the 
specimen from 16CD118 was received at LBL 
on January 17, 1983, and returned to Hester 
on September 20, 1983.  The laboratory 
assigned the identifier LOUIS-13 to the 
specimen, and analyzed it in XRF run number 
8132, position Q. No other information 
concerning this specimen—including the 
resulting compositional data—was located in 
the LBL archives.  This is not unusual for the 
laboratory; results of analyses were not always 
included in the archives, and XRF data were 
frequently sent directly on to collaborating 
archaeologists (e.g., Boulanger et al. 2012). 
     Boulanger stumbled across Jeane’s (1984) 
publication describing the graver and its 
analysis by coincidence while searching for 
additional information concerning other 
reported finds of obsidian in Louisiana  
Having previously taken an interest in the 
provenance of Eastern obsidian finds (e.g., 
Boulanger et al. 2007; Dillian et al. 2010), we 
were particularly interested in further 

evaluating the graver from 16CD118.  Jeane 
included the composition of the specimen.  As 
such, we are able to compare the 
concentrations reported for this specimen to 
databases of obsidian source samples at 
various archaeometry laboratories. 
     The elemental concentrations published by 
Jeane (1984) were compared against the 
MURR NAA and XRF source databases 
(Table 1).  In both instances, the results were 
identical and the most-likely geological source 
of the 16CD118 graver was found to be the 
Pumice Hole Mine subsource of the Mineral 
Mountain Range obsidian source located in 
Beaver County, Utah (Nelson 1984; Nelson 
and Holmes 1979).  Importantly, no 
specimens from any other obsidian source 
were identified as having the same ranges of 
the four elements listed by Jeane.  As an 
independent check on these results, these data 
were sent to Skinner (Northwest Research 
Obsidian Studies Laboratory [NWROSL]) and 
Shackley (Geoarchaeological XRF Lab) for 
comparisons against their obsidian-source 
databases (both generated using XRF). 
     Skinner found that the 16CD118 data are 
most similar to the Wild Horse Canyon 
obsidian source, located less than 3.5 km (2.15 
miles) southwest of the Pumice Hole Mine 
source area.  The two obsidian sources are 
similar in chemistry, though Wild Horse 
Canyon specimens tend to be higher in Rb, 
and lower in Sr and Zr than those from 
Pumice Hole Mine.  Similarly, Shackley 
found that the concentrations reported by 
Jeane are most similar to the Wild Horse 
Canyon source.  He further suggests that the 
composition is similar to late Paleoindian 
artifacts recovered from southern Arizona and 
New Mexico.  Shackley’s observation is 
particularly significant, as neither he nor 
Skinner had been informed of the Paleoindian 
association of the 16CD118 graver.      The 
consensus, then, is that the published XRF 
data for the Paleoindian graver from 16CD118 
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is that it is made on obsidian from one of two 
sources in Beaver County, Utah. 
     The purported discovery of an obsidian 
artifact in Louisiana—far from any geological 
source of obsidian—should raise skepticism.  
However, the distance between 16CD118 and 
Beaver Co., Utah, is not outside the 
documented range of other obsidian-artifact-
sourcing projects (e.g., Hester et al. 1985). 
The graver is associated with other 
Paleoindian artifacts, and gravers are quite 
rare in later Archaic and Woodland times.  We 
also see little to no reason to doubt the 
integrity of the reported find spot associated 
with this piece. 
     We stress that comparisons such as the 
ones described here (i.e., comparisons of 
previously published laboratory data to data 
generated at other laboratories) are necessarily 
qualitative.  Differences in instrumentation 
and calibrations among laboratories result in 
slight differences in the elemental abundances 
determined for specific pieces.  Increases in 
precision and accuracy of instrumentation may 
result in finer chemical distinctions than were 
previously possible.  The four laboratories 
represented here have historically exchanged 

and compared data, typically finding good to 
excellent agreement for obsidian specimens 
from the same sources—particularly for the 
elements published for the 16CD118 specimen 
(e.g., Shackley 1998: 267).  Therefore, while 
we remain fairly confident in our 
determination of provenance for this piece, we 
conservatively refer to it as a “most-likely” 
determination. 
     After our comparisons, Boulanger 
contacted Dennis Jones, editor for Louisiana 

Archaeology, with the intent to submit a short 
article for publication there.  Jones took an 
immediate interest in the story of this graver.  
Over the course of several weeks, Jones took 
it upon himself to locate the graver and 
arrange for it to be obtained for reanalysis.  
We are incredibly grateful for his work in this 
regard, and we are currently undertaking a 
complete reanalysis of the specimen by XRF 
and obsidian hydration. We plan to publish the 
results of all these studies in a future issue of 
Louisiana Archaeology.  Initial results of XRF 
at MURR suggest that the graver is indeed 
from the Mineral Mountain Range, though we 
are unable to assign it to a specific subsource. 
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DOES AN OBSIDIAN HYDRATION RIM CARE WHEN A TEMPERATURE 

FLUCTUATION OCCURS? 
 

Daron Duke¹ and Alexander K. Rogers² 
 

¹Far Western Anthropological Research Group, Inc. 
² Maturango Museum 

 

Abstract 
Obsidian hydration is usually described by an equation relating the hydration rim thickness t n, 

where n ≈ 0.5. The proportionality constant between the two—the hydration rate—is 
temperature-dependent. Because hydration rim growth proceeds more rapidly early in the 
depositional history of an artifact than later, a consequence of the “square-root-of-time” 
relationship, it seems intuitive that early temperature variations should have the greatest effect on 
ultimate rim thickness. This should not be the case, however, according to the first principles of 
diffusion physics, which show that the rim thickness depends on the time average of the 
hydration rate, regardless of when a fluctuation occurs. A laboratory experiment using induced 
hydration confirms this, with rim thickness being determined by the time-average of the 
hydration rate, irrespective of when variations occur.   
 
     It is well known that obsidian hydration is 
a temperature-dependent process, and 
corrections for temperature must be made 
when using obsidian hydration dating for 
chronometric purposes. Corrections for 
artifact burial depth are a prime example of 
this.  It is also well known that a collection of 
artifacts of nominally the same date may 
exhibit a spread of hydration rim values.  This 
is primarily a result of temperature-altering 
changes in context that occur in an artifact’s 
depositional history. 
     Because obsidian hydration is argued to be 
at least approximately a square-root-of-time 
relationship, the speed at which the hydration 
rim proceeds into the glass falls off with age.  
Since the rate is temperature-dependent, it 
seems intuitive that temperature fluctuations 
early in the depositional history of an artifact 
would have a greater effect on ultimate rim 
value than the same fluctuations later in its 
history, simply because the hydration front is 
progressing more rapidly early on.  The 
mathematical theory of temperature-dependent 
hydration, however, indicates that the effect of 
a temperature fluctuation is the same, 

regardless of when in the artifact’s history it 
occurs.  This presents a quandary. 
     In this paper we provide a definitive 
answer to this question. First, we review the 
mathematical theory, showing that the effect 
of a temperature change should be the same 
regardless of whether it is early or late. We 
then report the results of an experiment using 
hydration induced in the laboratory, which 
confirms the theoretical model and 
demonstrates that the effect of a temperature 
fluctuation is the same, regardless of when in 
the artifact’s depositional history it occurs.  

 
Obsidian Hydration 
     Obsidian hydration, in its most basic 
aspect, simply describes the process by which 
water is absorbed by obsidian, and involves 
both physical and chemical changes in the 
glass (Doremus 2002; Anovitz et al. 2008). 
Five steps may be distinguished in the 
process:  
 
1. When a fresh surface of obsidian is exposed 
to air, water molecules adsorb on the surface. 
Since any unannealed obsidian surface 
exhibits cracks at the nano-scale, the amount 
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of surface area available for adsorption is 
much greater than the macro-level surface 
area would suggest, creating a large surface 
concentration.  
 
2. Some of the adsorbed water molecules, plus 
others impinging directly from the 
atmosphere, are absorbed into the glass and 
diffuse into the interstices in the glass matrix. 
The diffusion process seems to be driven by 
two properties of the water molecules: a 
concentration gradient (Doremus 2002) and 
intra-matrix capillary action (Vesely 2001, 
2008). Although it has been suggested that 
chemical reactions play a role (Doremus 
2002:108ff.), it is unlikely that they are a 
major factor below the glass transition 
temperature (Anovitz et al. 2008), and thus the 
“diffusion-reaction” nomenclature of Doremus 
is likely inappropriate for archaeological 
temperatures. The glass transition temperature 
is the temperature at which the glass starts to 
exhibit fluid-like properties (Ochs and Lange 
1999).   
 
3. The molecules entering the glass by 
diffusion and capillary action stretch the glass 
matrix, causing an increase in volume and 
openness of the hydrated region. Since the 
hydrated region is expanded and the non-
hydrated region is not, a stress region exists 
between the two.  
 
4. As time passes, the region of increased 
water concentration progresses into the glass, 
its rate being a function of the initial openness 
of the glass, temperature, and the dynamics of 
the process itself. 
 
5. When the hydrated layer becomes thick 
enough, typically greater than 20 microns, the 
accumulated stresses cause the layer to spall 
off as perlite. 
 
     Three general classes of methods have 
been proposed for measuring obsidian 

hydration: measurement of water mass uptake 
or loss vs. time (Ebert et al. 1991; Stevenson 
and Novak 2011); direct measurement of 
water profiles vs. depth (Anovitz et al. 1999, 
2004, 2008; Riciputi et al. 2002; Stevenson et 
al. 2004); and observation of the leading edge 
of the stress zone by optical microscopy 
(many papers, e.g. Friedman and Smith 1960; 
Friedman and Long 1979). 
     Measurement of the mass of water 
absorbed or lost by an obsidian sample, per 
unit obsidian mass, is the most physically 
fundamental method of measuring hydration, 
and has a long history. Methods employed for 
such measurements have been mass loss on 
heating (e.g. Ebert et al. 1991), IR 
transmission spectrometry (e.g. Newman et al. 
1986), and IR photo-acoustic spectrometry 
(e.g. Stevenson and Novak 2011). It has been 
shown that mass gain or loss proceeds 
proportional to tn where t is time and n is an 
exponent between approximately 0.5 and 0.6 
(Stevenson and Novak 2011).  
     Water profile measurement is generally 
performed by Secondary Ion Mass 
Spectrometry (SIMS) or the electron 
microprobe. The principle is to measure the 
concentration of H+ ions, as a proxy for water, 
as a function of depth. The depth of the half-
amplitude point is found to be proportional to 
tn, where t is time and n is an exponent lying 
between approximately 0.6 and 0.7 (Anovitz 
et al. 1999, 2004; Delaney and Karsten 1981; 
Karsten and Delaney 1981; Stevenson et al. 
2004; Stevenson and Novak 2011).  
     The classical field of OHD is based on 
measuring the position of the stress zone 
caused by the diffusion process. The stress 
arises because the volume behind the optical 
hydration front has enlarged due 
to penetration of the glass matrix by water 
molecules, while the matrix of the unhydrated 
glass has not (Vesely 2001). The stress zone is 
visible under a polarized microscope due to 
stress birefringence (Born and Wolf 1980:703-
705). Laboratory data (Stevenson and Scheetz 
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1989; Stevenson et al. 1998a,b; Rogers and 
Duke 2011) indicate that the position of this 
stress zone, or hydration front, progresses into 
the obsidian  proportional to tn, where n is 
approximately 0.5 within limits of 
experimental error. The agreement with 
classical diffusion theory, in particular Fick’s 
formulations and the Boltzmann 
transformation (Crank 1975:105ff.; Rogers 
2007, 2012), may be a coincidence or may be 
due to an as-yet-undiscovered property of the 
hydration process itself.  
     The square-root-of-time relationship was 
proposed by Friedman and Smith (1960) at the 
inception of OHD (also see Friedman and 
Evans 1968; Friedman and Long 1976; Hull 
2001; Michels and Tsong 1980; Rogers 2007), 
and continues to be widely accepted in 
archaeological analyses. It has been 
questioned by some (e.g., Anovitz et al. 1999, 
2004, 2008; Bettinger 1989; Ericson 1978; 
Kimberlin 1976; Meighan et al. 1968a,b; 
Meighan 1983; Riciputi et al. 2002), on at 
least two different bases. Earlier criticisms 
(e.g. Bettinger 1989, and Meighan 1983)  
arose from attempts to make the 
archaeological record fit the model without 
taking into account the physics and chemistry 
of the process; it is likely that the blame for 
lack of fit rests on uncorrected temperature 
factors combined with other sources of error, 
such as geochemistry and radiocarbon 
associations. Later criticisms (e.g. Anovitz et 
al. 1999, 2004; Riciputi et al. 2002; Stevenson 
et al. 2004; Stevenson and Novak 2011) are 
based on measurements of water mass uptake 
or SIMS measurements of concentration 
profiles, and have not been demonstrated to 
apply to the classical case.  
     Although the classical approach to OHD is 
the furthest removed from the basic physics of 
hydration, it is the basis of most practical 
work in OHD in archaeology today, owing to 
its apparent simplicity and low cost. The 
results reported here are based on this classical 
approach. 

Classical Theory of Hydration 
     The hydration process is described by the 
equation: 
 

r = D √(t)        (1) 
 

where r is the hydration rim in µ, t is age in 

years, and D is a rate in µ/yr ½. 
     When glass is exposed to air, water 
molecules diffuse into the glass, probably by a 
combined effect of concentration gradient and 
intra-matrix capillary action (see above). The 
process is described by the equation 

 

∂W/∂t = ∂(D∂W/∂x)/∂x    (2) 
 

where W is concentration of the diffusing 
water species (H2O; OH- is bound to the 
matrix and does not diffuse [Behrens and 
Nowak 1997; Silver at al. 1990; Zhang et al. 
1991; Zhang and Behrens 2000]), and D is the 
effective diffusion coefficient, which is 
generally a function of concentration (Anovitz 
et al. 1999; Doremus 2002). For a diffusion 
process dominated by the concentration 
gradient, it can be shown that concentration at 
any point in the glass is dependent on a single 
variable z, given by 

 

z = x/[2√(Dt)]      (3) 
 

where x is depth into the material and t is time 
(Crank 1975). Even if intra-matrix capillary 
action is of comparable magnitude, equation 3 
is still approximately valid, which is the basis 
of classical hydration theory. 
     The coefficient D in equation 2 is also a 
function of temperature, 

 
D = D0 exp(-E/[RT])     (4) 

 
where E is the activation energy, R is the 
universal gas constant, T is the absolute 
temperature, and D0 is a pre-exponential 
constant. Equation 4 has been shown to be 
valid by laboratory studies (Ebert et al. 1991; 
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Friedman et al. 1994; Karsten et al. 1982; 
Mazer et al. 1991; Doremus 2002:114-118; 
Stevenson et al. 1989, 1989, 2004; Zhang et 
al. 1991; Zhang and Behrens 2000). 
     In the archaeological case, temperature 
varies diurnally and annually and also reflects 
long-term climatic trends (e.g. Rogers 2010; 
West et al. 2007); thus, D is a function of time 
D(t). It can be shown that, if the constant 
value of D in equation 2 is replaced by the 
average value of D(t) over the time period of 
interest, the diffusion problem can be solved 
as though D were time-invariant (Crank 
1975:104). The time average of D over the 
interval t1 to t2 is  

 

 Dav = (∫Ddt)/(t2 - t1),     (5) 
 

where the integral is taken between t1 and t2 
(Rogers 2007, 2012). 
 
Examination of  equation 5 shows that the 
value of Dav is unaffected by whether the 
variation in D occurs early or late in the time 
period; thus, theory shows that there should be 
no difference in ultimate rim value between 

the effects of early or late temperature 
variations. 
 
Qualitative Insight 
     The question posed here is whether, for an 
obsidian artifact, temperature fluctuations 
immediately after manufacture influence 
ultimate rim thickness more than similar 
fluctuations later on. Intuitively it would seem 
that they should. If we define “hydration 
speed” v as the increase in rim thickness per 
unit time, which is given by the time 
derivative of equation 1, we have 
 

v = D/[2√(t)]       (6) 
 
     As an example, for the obsidian considered 

here, D ≈ 0.08µ/yr ½ at a temperature of 16°C. 
Figure 3 shows the curve for v as a function of 
t, which clearly shows that  the hydration 
speed is highest when the artifact is young, i.e. 
shortly after it was manufactured. Thus it 
would seem that any change in k would have a 
greater effect at that time, contradicting 
equation 5. 
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time profiles used in the 
induced hydration 
experiment. 
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Hydration rim data, microns 

Series 1 Series 2 

Obsidian Mean SD Mean SD 

Utah Opaque 5.92 0.10 5.95 0.05 

Utah Opaque 6.03 0.05 6.02 0.10 

Utah Red 5.98 0.08 5.93 0.05 

Utah Red 6.02 0.08 5.92 0.04 

Utah Translucent 6.00 0.09 6.03 0.08 

Utah Translucent 6.03 0.05 5.97 0.05 

Ensemble 6.00 0.04 5.97 0.05 

  

Experimental Investigation 
     Since the theoretical conclusion is 
counterintuitive, an experiment was designed 
to test whether temperature variations early in 
the life of an artifact affected ultimate rim 
values more than fluctuations later in its life. 
The obsidian tested was from Topaz Mountain 
in Utah. The experiment consisted of inducing 
hydration in the laboratory at elevated 
temperatures using known temperature 
profiles, and measuring the resulting hydration 
rim values. Figure 1 shows the temperature-
time profiles. If the intuitive understanding of 
hydration is valid, Series 2 should yield the 
larger rim, while if equation 7 is valid, the 
results from the two series should be the same. 
     The experiment was run according to the 
following protocol: 
 
Series 1: Eight specimens were exposed to 

110 degree temperatures for 29 days, after 
which the hydration rims were measured 
(Job R-69). The same specimens were then 
exposed to 150 degree temperatures for 29 
days, and the hydration rims again 
measured (Job R-71).  

Series 2: Eight specimens were exposed to 
150 degree temperatures for 29 days and 
the hydration rims measured (Job R-70). 
The same specimens were then exposed to 
110 degree temperatures for 29 days and 
the hydration rims again measured (Job R-
72). 

 

     Hydration was induced in all cases by 
immersion of the specimens in 300 milliliter 
of deionized water containing three grams of 
silica gel. Parr thermo-regulated pressure 
reactors were used. The stainless steel reaction 
vessels were lined with glass containers, 
which contained the specimens, to reduce 
contact of the aqueous solution with metal. 
The hydration rim measurements were 
obtained with a filar micrometer eyepiece 
mounted on a Nikon Labophot-Pol 
petrographic microscope. 
     Table 1 presents the hydration rim data at 
the end of each series. The hydration rims are 
statistically indistinguishable at the 95% 
confidence level, showing that the rim is the 
same no matter whether the higher 
temperature occurred early or late in the 
process. Figure 2 shows the hydration rim 
values at the 29-day point as well as the 58-
day point. The strong temperature dependence 
of the hydration process is clear, as is the fact 
that the two sequences yielded the same 
ultimate value for hydration rim. 
 
Discussion 
     The question posed here was whether, for 
an obsidian artifact, temperature fluctuations 
early in its life have a greater influence on 
final rim value than fluctuations later. Both 
hydration theory (equation 5) and the 
experiment described above demonstrate that 
this is not true. How can this be understood? 

 
Table 1. Hydration rim 

values at end of series. 
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Figure 2. Hydration progress for the two series. 
Note strong temperature dependence of 
intermediate rim value. 
 
Viewed from the standpoint of diffusion 
physics, the water concentration at any point 
in the obsidian depends on not only the 
immediate value of k but also on (1) its history 
and on (2) the surrounding values of water 
concentration. Early in the use-life of an 
artifact, a change in k is accompanied by a 
large value of hydration speed; however, at 
this point there is very little diffused water in 
the obsidian. Late in use-life the hydration 
speed is small but the amount of diffused 
water is much larger.  

Figure 3. Hydration speed as a function of time for a 

typical Topaz Mountain obsidian (k = 0.08µ/yr ½ ). 

   The complex inter-relationship between rate 
and water concentration is summarized in the 
differential equation describing diffusion, 
equation 2. The value of D in equation 1 is, by 
definition, the time-average computed by 
equation 5. This means that, at any point in the 
hydration process, whether one hour or a 
thousand years after manufacture, k is the 
integrated value of k up to that time. If D is 
time-varying, it must be averaged before being 
used in equation 1; trying to predict rim value 
by integrating the hydration speed (equation 
6) is an inappropriate procedure and will yield 
an incorrect result.   
 
Conclusions 
     In conclusion, it is demonstrated that the 
intuitive perception that early temperature 
variations should have a disproportionate 
effect on ultimate rim thickness is not valid.  
Our experiment indicates that a temperature 
perturbation of a given magnitude and 
duration has the same effect on ultimate 
hydration rim value, no matter whether it 
occurs early or late in an artifact's life. An 
analysis starting from the differential 
equations describing the hydration process 
shows that the ultimate rim thickness is 
determined by the time-average of the 
hydration rate, irrespective of whether 
variations occur early or late, and this result is 
borne out by the experimental data reported. 
This is useful clarification for archaeologists 
needing to compare hydration data from 
variable contexts, especially if early in time.   
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INTRINSIC WATER IN OBSIDIAN AND ITS EFFECT ON HYDRATION RATE: A 

CASE STUDY FROM THE COSO VOLCANIC FIELD, INYO COUNTY, CALIFORNIA. 
 

Alexander K. Rogers 
Maturango Museum, Ridgecrest, CA 

 
Abstract 

 Intrinsic water concentration in obsidian strongly influences hydration rate, but 
archaeological examples which show the effect are rare. An example is reported here based on a 
cache of Coso obsidian bifaces recovered during the Hay Ranch pipeline project in southern Inyo 
County, California. The age of the bifaces, established by morphological examination and 
obsidian hydration dating, is middle Newberry period, ca. 2500 BP. Since the bifaces were 
recovered as a cache and were deeply buried, they were probably manufactured over a short 
period and experienced essentially the same temperature history. Here I show that the spread of 
measured hydration rim values agrees with the known intrinsic water variability in the West 
Sugarloaf flow, providing an archaeological demonstration that the phenomenon is real and 
observable.
  
     It is well established geologically that 
intrinsic water concentration in obsidian is a 
primary factor in determining hydration rate. 
However, archaeological examples which 
show the effect clearly are rare, since 
hydration rate is also influenced by other 
factors. A buried cache of 56 obsidian bifaces, 
recovered as part of the Hay Ranch pipeline 
project in southern Inyo County, California, 
presents an opportunity to see clearly the 
effects of intra-source intrinsic water 
variability on the hydration rate of obsidian. 
      The collection was found as a single 
cache, buried at a depth of 1.2 m. Fifty-four of 
the bifaces were geochemically sourced to 
West Sugarloaf, on which 53 valid hydration 
rim measurements were made. The site 
elevation is 4126 ft above mean sea level 
(amsl). 
  
Obsidian Minerology 
     Obsidian is an alumino-silicate, or 
rhyolitic, glass, formed by rapid cooling of 
magma under the proper geologic conditions. 
Like any other glass, it is not a crystal, and 
thus it lacks the lattice structure typical of 
crystals at the atomic level. Glasses do, 
however, possess a matrix-like structure 

exhibiting some degree of spatial order 
(Doremus 1994:27, Fig. 2; 2002:59-73). 
Obsidian is typically about 75% SiO2 and 
about 20% Al2O3 by weight, the remainder 
being trace elements, some of which are 
source-specific (Doremus 2002:109, Table 
8.1; Hughes 1988; Stevenson et al. 1998; 
Zhang et al. 1997). The anhydrous 
composition of obsidian from a wide variety 
of sources has been shown to be remarkably 
consistent, within a few tenths of a weight 
percent (Zhang et al. 1997). The minute 
interstices within the glass matrix, on the 
order of 0.1 - 0.2 nanometer in diameter, are 
where water penetration takes place. 
     All obsidian also contains small amounts of 
natural water, known as intrinsic water or 
structural water, resulting from the magma 
formation process; the amount is generally 
<2% by weight (% wt) in natural obsidian, 
although cases of somewhat higher 
concentration are occasionally encountered. 
The water occurs as two different species, 
molecular water (H2O), and hydroxyl ion  
(OH-), and the so-called “total water” is the 
sum of the two in wt%. Hydroxyl ions are 
immobile, usually bound to silicon or 
aluminum sites in the glass matrix, while the 
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molecular water is unbound and able to move. 
At total water concentrations below 2% wt, 
hydroxyl ion is the dominant species, while 
molecular water predominates at higher total 
water concentrations (Silver et al. 1990). 
     Obsidian anhydrous chemistry, or chemical 
composition independent of water, has 
traditionally been regarded as a major 
influence on hydration rate (see attempts to 
determine a chemical index to hydration, e.g. 
in Friedman and Long 1976 or Stevenson and 
Scheetz 1989). However, Stevenson et al. 
(1998, 2000) found no consistent influence of 
anhydrous chemistry on hydration rate. Zhang 
and Behrens (2000) and Behrens and Nowak 
(1997) found the effect of anhydrous 
chemistry to be negligibly small, although 
Karsten et al. (1982)  reported that Ca2+ 
concentration may influence hydration rate to 
a very slight extent. It now appears that 
anhydrous chemistry has negligible effect on 
hydration rate. In archaeological analyses, 
anhydrous chemistry is controlled by grouping 
and analyzing the obsidian by geochemical 
source, based on trace element composition as 
determined by X-ray fluorescence (XRF), 
neutron activation analysis, or laser-ablation 
inductively coupled plasma mass spectrometry 
(LA-ICP-MS). 
     Intrinsic water, on the other hand, has a 
profound effect on hydration rate, which is 
directly proportional to water content 
(Behrens and Nowak 1997; Delaney and 
Karsten 1981; Karsten et al. 1982; Lapham et 
al. 1984; Stevenson et al. 1998, 2000; 
Stevenson and Novak 2011; Zhang et al. 
1991; Zhang and Behrens 2000). Four 
methods are currently used for measuring 
intrinsic water in obsidian: micro-
densitometry (Ambrose and Stevenson 2004); 
mass loss when obsidian powder is baked 
(usually called manometry or “loss-on-
ignition”, LOI) (Newman et al. 1986; Steffen 
2005); infrared (IR) transmission spectrometry 
(Newman et al. 1986); and IR photo-acoustic 
spectrometry (Stevenson and Novak 2011). 

Because all these techniques are costly and 
currently are destructive to the artifact, 
intrinsic water measurement is not conducted 
for most practical archaeological 
investigations in the United States today. The 
resulting uncontrolled intra-source rate 
variations increase the uncertainty (statistical 
error) in age analysis. Operationally, it is 
likely that controlling for source actually 
functions as a proxy for controlling for 
intrinsic water (Stevenson et al. 2000), albeit 
rather poorly (Stevenson et al. 1993; Rogers 
2008, 2010).  
     Obsidian from the Coso volcanic field 
occurs as four geochemically distinct flows: 
West Sugarloaf, Sugarloaf Mountain, West 
Cactus Peak, and Joshua Ridge (Hughes 
1988). Stevenson et al. (1993) measured the 
water content of obsidians from these four 
flows, and found significant variability both 
between flows and within flows. These data 
were further analyzed (Rogers 2008) and 
flow-specific hydration rates for Coso were 
computed (Rogers 2011), which significantly 
improve the quality of age estimation. 
However, flow-specific hydration rates do not 
address the issue of intrinsic water variability 
within a geochemical flow. 
     In an obsidian hydration analysis, age is 
typically computed from the equation 
 
 t = r2/k       (1) 
 
where r is the hydration rim and k is the 
hydration rate. Both rim value (r) and rate (k) 
must be corrected to the same effective 
hydration temperature (EHT) (Rogers 2007, 
2012). 
     Errors, or uncertainties, are introduced into 
any obsidian hydration age computation by 
errors in the input parameters, k and r; errors 
in r include measurement errors and errors 
arising from the process of correcting the rim 
value to the same effective hydration 
temperature (EHT) as the rate. The effects of 
these errors have been examined in detail, 
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with the analysis documented in Rogers 
(2010), and results are summarized here.  
     If a set of specimens (N > 1) is grouped 
and analyzed as a single sample, the 
coefficient of variation (CV) of the hydration 
rims (CVs) is  
 
CVs

2=(2sr/r)
2+(0.06sEHT)2+(CVk/2)2+(CVmfg/2

)2 (2) 
 
Here sr is the standard deviation of the 
hydration rim measurement as reported by the 
laboratory, and is ~0.1m; r is the mean 
hydration rim for the sample; sEHT is the 
uncertainty in EHT post-correction, and is 
~1.0°C; CVk is the CV of the hydration rate; 
and CVmfg is the CV of the time span over 
which the specimens were manufactured. The 
CV of the hydration rate can be further broken 
down into two terms, a CV of the rate ascribed 
to the obsidian source assuming no intra-
source variations (CVks), and a CV due to 
intra-source variations in rate (CVke). 
Typically CVks arises from laboratory errors 
in determining the rate, while CVke is caused 
by intrinsic water variations. 
     This equation is simplified if the specimens 
are all from the same geochemical source and 
if only the spread of ages is considered, 
irrespective of absolute accuracy; for this case 
CVks = 0. If, in addition, the specimens are 
from a cache, they will have experienced 
essentially the same temperature history, so 
sEHT = 0. Finally, the items within a cache 
were probably manufactured over a short time 

span, so CVmfg ≈ 0. This leads to  
 
CVs

2 = CVr
2 + (CVke/2)2    (3) 

 
where CVr = sr/r.  In this case CVr << CVke, so 

CVs ≈ CVke/2. Finally, since the hydration rate 
is directly proportional to intrinsic water 
content, we have 
 

 CViw = CVke ≈ 2CVs    (4) 
 
where CViw is the CV of the intrinsic water 

within the obsidian source. Thus, for a cache 
of obsidian specimens, all from the same 
geochemical source, the spread in the 
measured hydration rims should be 
approximately twice the spread of the intra-
flow intrinsic water variations. 
  
The Hay Ranch Biface Cache 
     The Hay Ranch biface cache provides a 
useful case study on the intrinsic water 
chemistry of the West Sugarloaf obsidian 
flow.  The hydration rims for the West 
Sugarloaf artifacts in this cache (N = 53) 

cluster around a mean of 5.925µ, with a 

standard deviation of 0.589µ and a coefficient 
of variation of 0.10. The hypothesis here is 
that the observed CVs for the Hay Ranch 
biface cache is due to variations in intrinsic 
water content within the West Sugarloaf 
obsidian flow. 
     Figure 1 presents the hydration rim data, as 
measured, in histogram form as a cumulative 

distribution, using bins of 0.1µ. In addition, a 
simple simulation in MS Excel was used to 
create N = 53 random hydration rims with the 
same mean and standard deviation as the data; 
these points are plotted in Figure 2 labeled 
“Sim”. Finally, an analytic model based on the 
Gaussian (normal) distribution was used to 
compute N = 53 data points with the same 
mean and standard deviation; this line is 
labeled “Analytic” in Figure 1. 
     The three distributions can be compared 
using the Kolmogorov (or Kolmogorov-
Smirnov) test. The Kolmogorov test is used to 
compare either data or simulation to the 
analytic model, and the Kolmogorov-Smirnov 
test to compare data and simulation; threshold 
values differ. Table 1 shows the pair-wise 
maximum differences (Dmax) between the 
distribution curves, and the threshold value for 
distinguishability at the 95% confidence level 
with N = 53; if Dmax > threshold the 
distributions are distinguishable. The table 
shows that the hydration rim data distribution 
is indistinguishable from the simulation and 
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from the analytic model of a normal 
distribution at this confidence level. 
  

Curves 

Compared Test Dmax Threshold 

Statistically 

Distinguish-

able? 

Data- 
simulation K-S 0.17 0.26 

No 

Data-
analytic K 0.19 0.19 

No 

Simulation-
analytic K 0.12 0.19 

No 

Table 1. Kolmogorov-Smirnov test for Hay Ranch 
hydration rims from the West Sugarloaf obsidian 
flow. 

 
     The distribution of measured West 
Sugarloaf hydration rim values from Hay 
Ranch shows a coefficient of variation CVs = 
0.10, which implies a CVke of 0.20 for the 
hydration rate (Taylor 1982). Analysis of the 
data of Stevenson et al. (1993), showed that 
the total intrinsic water content for West 

Sugarloaf had a CViw ≈ 0.26 (N = 22) for 
intra-source variations (Rogers 2008).  
     However, more recent work suggests the 
CViw for West Sugarloaf intrinsic water may 
be too large (Stevenson and Novak 2011). The 
water content data in Stevenson et al. (1993) 
had been obtained by measuring IR 

absorbance via Fourier transform transmission 
spectrometry, and computing water content 
from the IR absorbance by an algorithm 
developed by Newman et al. (1986). The 
algorithm had been previously calibrated 
against water content measured by loss-on-
ignition (Newman et al. 1986). Subsequently, 
however, Zhang et al. (1997) developed an 
improved algorithm for computing water 
content from IR absorbance, and compared it 
with the algorithm of Newman et al. (1986). 
They conducted a detailed analysis of the two 
algorithms, and found that the improved 
algorithm yields similar mean values for total 
water, but standard deviations which are 
reduced by >15% (Zhang et al. 1997:3096-
3097). This suggests the CViw of 0.26 reported 
for West Sugarloaf obsidian by Rogers (2008) 
is probably also larger than it should be by 
>15 %. A reduction of 15 – 20%  yields a 
CViw = CVke = 0.21 – 0.22 for West 
Sugarloaf, which can be compared to the CVke 
= 0.20 inferred from the spread of hydration 
rims. 
 
 

 

 

 

Figure 1. Cumulative distribution of West Sugarloaf hydration rim values for Hay Ranch 
bifaces (N = 53), comparing measured data (diamonds), simulation data (square), and 
analytic model (solid line). 
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Conclusions 
     The hydration rims for the 53 West 
Sugarloaf artifacts from the Hay Ranch biface 
cache exhibit a tight grouping with a 
coefficient of variation of 0.10, implying a 
CVke = 0.20. This coefficient of variation is in 
good agreement with the distribution of 
hydration rates expected from intra-source 
intrinsic water variations in West Sugarloaf 
obsidian as measured by IR spectrometry 

(CVke ≈ 0.21 – 0.22). The distribution of the 
rim values is Gaussian (normal) at the 95% 
confidence level. Cautious inferences which 
can be drawn are that (1) the spread of rim 
values for the Hay Ranch biface cache is fully 
explained by the known Coso intrinsic water 
variability, (2) the variation of hydration rate 
with intrinsic water content is real and 
archaeologically observable, and (3) few other 
error sources are contributing to the spread of 
rim values in this case. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
www.saa.org/publications/StyleGuide/styFrame.html  
  
 

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #50 is November 1, 2013. 

 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to 
IAOS.Editor@gmail.com   Please send updated 
address information to Kyle Freund at 
freundkp@mcmaster.ca 
 

From the Bulletin Editor: 

 

NEW EMAIL ADDRESS FOR IAOS 

BULLETIN SUBMISSIONS: 

 
Please use the following email address: 
IAOS.Editor@gmail.com for future 
submissions to the IAOS Bulletin. This 
email address was created as a permanent 
contact for the IAOS Bulletin Editor and 
will be passed on to future Editors as well, 
to ensure that submissions are always 
received by the proper point of contact. 
The old email address is still valid, but I 
hope to transition all IAOS Bulletin 
correspondence to the new email address 
over the next year. Thanks! (and send 
along your submissions!), Carolyn Dillian, 
IAOS Bulletin, Editor.  
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card. 
http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact 
our Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



IAOS Annual Meeting 
 

The International Association for Obsidian 
Studies will hold its annual meeting during the 
Society for American Archaeology conference 

in Austin, Texas. Join us Friday, April 25, 
2014 from 12-1:30pm. Please see your SAA 

program for location information.   
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 

PUBLISH ANNOUNCEMENTS, NEWS, AND EVENTS IN THE BULLETIN 

 
Do you have a new obsidian-related publication that you wish to announce? Or an upcoming 

conference that you would like to advertise? Want to notify our members of new lab 
services?  

 
Please send news and announcements to IAOS.Editor@gmail.com for inclusion in the next 

issue of the IAOS Bulletin.     

International Association for Obsidian Studies 
 

President Ellery Frahm 
President-Elect Jeff Ferguson 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     Happy New Year to you all!  Soon my tenure 
as IAOS President will conclude, so this is my last 
note to you in that role. Next time you will be 
hearing from Jeff Ferguson, who takes over this 
position in April at SAA. This also means that I 
must vacate the President’s official residence in 
Sheffield, established here in England’s third 
largest city when Lord Renfrew was a lecturer in 
the University’s Department of Ancient History.  
My family is preparing for a trans-Atlantic move 
back to Minneapolis in January, generally 
considered the best time of the year to move to 
Minnesota (or as I describe it here, “Almost 
Canada”).  Good luck to Jeff on his preparations to 
leave the Colonies and take over the official 
residence.  I am sure that he and his family will 
enjoy South Yorkshire as much as we have these 
last two years.  Jeff, we’ll leave the keys under the 
doormat. 
     In all seriousness, my two-year position at the 
University of Sheffield, working on the EU-
funded Marie Curie network New Archaeological 

Research Network for Integrating Approaches to 

Ancient Material Studies in the Eastern 

Mediterranean, comes to an end in January.  I am 
returning to the University of Minnesota with a 

joint appointment in Earth Sciences and 
Anthropology, and I will be continuing my 
research on geochemical and magnetic sourcing of 
obsidian artifacts with a focus on Armenia.  So it 
is an exciting time of change for us.  All that 
we’ve sent back to the U.S. so far is 50 kg of well-
travelled obsidian specimens on their third trans-
Atlantic trip -- an incredulous DHL employee 
asked, “What use could you possibly have for all 
these rocks?” Anyway, my role as IAOS President 
and my position at Sheffield coincided simply out 
of serendipity, and I have hugely enjoyed both of 
them and feel fortunate to have been afforded 
these opportunities. Due to the chaos of this 
impeding move (with a three-year-old son who 
insists that he is actually British and a four-month-
old daughter), this edition of “Notes from the 
President” will be somewhat brief. 
     January -- or rather the January issue of 
Journal of Archaeological Science -- marks 
another transition for me, if might I be allowed to 
briefly report on my own work.  One of my 
articles in the JAS January issue reflects the last of 
my research in Syria before the ongoing and tragic 
conflict in the country.  And, if I may be allowed 
an indulgence within an indulgence, can I please 

Figure 1.  Comparison of the 
“spectral fingerprints” for 
different obsidian sources.  
Only five are shown for 
clarity.  The vertical axis is the 
X-ray intensity for each 
element. 

 

http://dx.doi.org/10.1016/j.jas.2013.04.029
http://dx.doi.org/10.1016/j.jas.2013.04.029
http://dx.doi.org/10.1016/j.jas.2013.10.007
http://dx.doi.org/10.1016/j.jas.2013.10.007
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encourage people to consider contributing to the 
refugee relief efforts this winter?  My relief 
organization of choice is Oxfam; however, the 
International Red Cross and the United Nations’ 
Relief Agency are other excellent choices.  So the 
publication of this work is quite bittersweet -- it is 
always exciting to publicize new findings, but my 
thoughts are with my Syrian friends and their 
families.  
     On the other hand, my second article in the 
January issue -- Ten Seconds in the Field: Rapid 
Armenian Obsidian Sourcing with Portable XRF 
to Inform Excavations and Surveys -- represents 
the first publication from my work in Armenia and 
a methodological development about which I am 
very excited.  It was a challenge to keep quiet 
about it in the “Improving XRF Methods” session 
at SAA last April!  You can read the article for 
yourself, but in short, I developed ways to get a 
pXRF instrument’s built-in LCD to display the 
volcanic origin of Armenian obsidian artifacts 
after just 10 seconds.  There are two ways to do 
this.  First, one can use “spectral fingerprints” like 
those used in positive material identification (PMI) 
for metal alloys (Figure 1), and the pXRF screen 
will display, in real time, the closest statistical 
match to obsidian sources in a custom library 
(Figure 2).  Second, one can use well-measured 

“mid-Z” elements, which can be accurately and 
precisely quantified in only 10 seconds (Figure 3), 
with thresholds commonly used to test for toxic 
elements in consumer products (Figure 4).  In 
contrast, most recent studies using pXRF to source 
obsidian have analyzed artifacts for 3-5 minutes -- 
the mode is 300 seconds. Taking pXRF 
measurements 30 times faster makes it practical to 
use the instrument on-site during an excavation or 
on a survey, and one has the source identification 
in just 10 seconds.  I’m really excited about the 
attention this methodological development has 
received, from The Economist’s Babbage Blog to 
Archaeology Magazine and even a brief mention 
in NBC News’ five leading science themes of 
2013. 
     I look forward to seeing many of you in April 
at SAA, which returns to Austin this year and will 
be an exciting meeting for several reasons.  For 
starters, for the first time (to my knowledge), 
IAOS will have a booth in the exhibit hall.  
Specifically, Booth #106. Let’s check the SAA 
website and see who is next to us.  Booth #107 is... 
Aww, dammit, University of Leicester... I can’t 
take any more of the “king in the car park.”  No 
word yet on who will be in Booth #105. The booth 
is a way to celebrate and publicize that this is the 
25th anniversary of IAOS’s founding. I don’t 

Figure 2.  Screen captures of 
the pXRF instrument’s screen 
demonstrate how the best 
matching sources (and their 
“goodness of fit” based on χ2 
values) are displayed to a user 
after 10 seconds using the 
Spectral Fingerprints method. 

 

http://www.oxfam.org.uk/what-we-do/emergency-response/syria-crisis
http://www.icrc.org/eng/where-we-work/middle-east/syria/
http://donate.unhcr.org/international/syria
http://donate.unhcr.org/international/syria
http://dx.doi.org/10.1016/j.jas.2013.08.012
http://www.economist.com/blogs/babbage/2013/09/archaeological-technology
http://archaeology.org/issues/118-1401/trenches/1609-obsidian-xray-analysis-shortcut
http://www.nbcnews.com/science/year-science-old-bones-yield-new-revelations-about-kings-genes-2D11811558
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expect that the booth will be staffed at all hours, 
but feel free to take even a short shift there. 
     Second, the booth will have our “best-of” IAOS 

Bulletin volume for sale. Carolyn Dillian has been 
working on assembling the articles from our 
archives, sorting the logistics of printing and 
shipping, and extending her editorial powers from 
bulletin to book.  Of course, she’s already edited 
the book Trade and Exchange: Archaeological 

Studies from History and Prehistory, so she has 
experience in this realm.  She has found a local 
press, and the book will be about 180 pages on 6 x 

9” paper with a four-color cover -- it looks very 
professional, and the price will be about $10.  I am 
excited by (and deeply appreciative of) Carolyn’s 
hard work to bring this idea to fruition in time. 
     Last but not least, Rob Tykot has organized a 
fantastic two-part session to celebrate the 50th 
anniversary of the publication of The 

Characterisation of Obsidian and its Application 

to the Mediterranean Region by Cann and 
Renfrew. Both Cann and Renfrew will be 

participating in this session!  Both parts of the 
session will be held on Saturday the 26th. Part 1 in 

Figure 4. These screen captures of the 
pXRF instrument’s screen demonstrate 
how a matching source is displayed to a 
user after 10 seconds using the 
discriminant analysis method.  Gutansar 
and Hatis are each defined by two 
discriminant functions, and when both 
of their respective functions display 
yellow values, it is a match. Arteni and 
Syunik are defined by three functions, 
and a match occurs when all three 
display yellow values.  

Figure 3.  Empirical tests show the 
inverse square relationship between 
measurement uncertainty and time 
for Zr, Sr, Rb, Nb, and Fe for an 
obsidian specimen from Gutansar 
volcano.  The specimen was 
measured multiple times for a series 
of durations between 1 and 40 
seconds.  After 10 seconds, these 
elements have uncertainties of only 
4-10%, which do not improve much 
with additional time. 
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the morning will include presentations from 

Johnson Cann and Colin Renfrew; François-
Xavier Le Bourdonnec, Gérard Poupeau, Ludovic 
Bellot-Gurlet and Marie Orange; Marie Orange, 
François-Xavier Le Bourdonnec, Anja Scheffers 
and Renaud Joannes-Boyau; Anna Maria De 
Francesco, Marco Bocci and Gino Crisci; Robert 
Tykot; Kyle Freund; Laurence Astruc; Korhan 
Erturaç, Laurence Astruc, Bernard Gratuze, 
Sébastien Nomade and Nur Balkan-Atli; Damase 
Mouralis, Ebru Akköprü, Laurence Astruc, 
Korhan Erturaç and Catherine Kuzucuoglu; 
Tristan Carter; me (Ellery Frahm); Elizabeth 
Healey and Stuart Campbell; Steven Brandt, 
Jeffrey Ferguson and Lucas Martindale Johnson; 
and Carolyn Dillian, Emmanuel Ndiema, Purity 
Kiura and David Braun.  Renfrew will be the 
discussant.  Part 2 in the afternoon will include 
presentations from Yoshimitsu Suda, Jeffrey 
Ferguson, Michael Glascock, Vladimir Popov and 
Sergei Rasskazov; Jeffrey Ferguson and Masami 
Izuho; Richard Hughes; Jeanne Binning, Alan P. 
Garfinkel, Jennifer J. Thatcher, Craig E. Skinner 
and Brian Wickstrom; Sean Dolan; Meredith 
Anderson; Michael Glascock; Martin Giesso, 

Valeria Cortegoso, Victor Duran, Gustavo Neme 
and Ramiro Barberena; Elizabeth Pintar and Jorge 
G. Martínez; Christopher Stevenson; and 
Alexander Rogers and Christopher Stevenson.  
Tristan Carter, Robert Speakman, and Robert 
Tykot will be the discussants for Part 2.  I’m 
looking forward to what will be a fantastic session 
and to seeing/meeting old friends and new ones.  
     Please also mark your calendar (or set your 
iPhone reminder) for the IAOS business meeting 
at SAA at lunchtime (12:00-1:30) on Friday.  
Bring your best ideas and a friend! 
     I have been honored to serve as IAOS 
President.  It has been an enjoyable two years, and 
I thank you once again for electing me to this 
position.  I look forward to seeing many of you in 
Austin, and I wish you all the very best for 2014! 
 
Ellery Frahm 
elleryfrahm@gmail.com 
Research Associate, Feinberg Research Group 
Departments of Earth Sciences & Anthropology 
University of Minnesota-Twin Cities 
http://www.elleryfrahm.com 

 

 

 

 

 

 
NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin Editor at IAOS.Editor@gmail.com with the subject line “IAOS news.” 

 

 

IAOS Bulletin “Best Of” edited volume available in 2014! 

 
As part of our celebration of the 25th anniversary of the IAOS, we will be publishing an edited 
volume highlighting important contributions from the IAOS Bulletin. Articles will be selected 
that trace the history of the IAOS, present new or innovative methods of analysis, and cover a 
range of geographic areas and topics. We are working with a press that has assured us that we 
will have delivery of the books in time for the 2014 Society for American Archaeology 
conference, where they will be offered for sale at a bargain price of $10. Please stop by the IAOS 
booth in the book room and purchase your copy!  
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THE PALIZA CANYON SOURCE OF ARCHAEOLOGICAL OBSIDIAN IN THE 

SOUTHERN JEMEZ MOUNTAINS, NORTHERN NEW MEXICO 
 

M. Steven Shackley 

 
Geoarchaeological XRF Laboratory, Albuquerque, New Mexico 

www.swxrflab.net  
 

Introduction 
     All the known sources of archaeological 
obsidian in the Jemez Mountains of northern 
New Mexico have been well dated and 
chemically, stratigraphically, and isotopically 
studied for a number or years, mainly due to 
geologically recent, extraordinary caldera 
collapse events - all except one, traditionally 
called Paliza Canyon (Baugh and Nelson 
1987; Gardner et al. 1986; Glascock et al. 
1999; Goff et al. 1996; Kues et al. 2007; 
Nelson 1984; Self et al. 1986; Shackley 2005; 
Spell and Harrison 1993; Wolfman 1994). 
     Paliza Canyon was originally reported as a 
source of archaeological obsidian by Nelson 
in 1984 and Tim Baugh and Fred Nelson in 
1987 as a small nodule source; they analyzed 
four samples from Paliza Canyon proper 
(Baugh, personal communication 2013; Baugh 
and Nelson 1987: 317; also Nelson 1984: 
52). Church (2000) and Shackley (2012a) 
have both reported the presence of Paliza 
Canyon obsidian in the Rio Grande 
Quaternary alluvium at least as far south as 
Las Cruces, New Mexico, and it occurs in 
Pueblo Revolt period sites in the Jemez 
Springs region in the southern Jemez 
Mountains, many of the sites near Paliza 
Canyon (Liebmann 2012; Shackley 2009, 
2012b; Figure 1 here). 
 
Origin 
     Baugh and Nelson's collection was 
apparently from the southwestern portion of 
the Redondo Peak 7.5' USGS Quad in Paliza 
Canyon (Nelson 1984; Figure 1 here).  The 
collection reported here from September 2013 
was   in  the  northwest  corner of the  adjacent  

 
 
Bear Springs Peak 7.5' USGS Quad just south 
of Paliza Canyon in what is mapped as part of 
the El Cajete tephra deposit adjacent to 
Tertiary volcanoclastic gravels (Kempter et al. 
2003; Figure 1 here).  At both collection 
localities, the tephra is very similar to El 
Cajete sediments seen at various points in the 
Jemez Mountains. The largest marekanite 
recovered was only about 4 mm in largest 
dimension, but most were 1- 2 mm. Given that 
Paliza Canyon secondary deposit samples at 
Tijeras Wash south of Albuquerque over 150 
stream km south of the southern Jemez 
Mountains are up to 3 mm in largest 
dimension, obsidian from the primary source, 
wherever that is, must be larger than the 
marekanites recovered in September 2013.  As 
a media for tool production this smoky gray to 
nearly transparent obsidian is equal to other 
Jemez Mountains sources.  
     No obsidian marekanites have been 
recorded in association with the El Cajete 
deposits elsewhere, the most recent eruptive 
event in the Jemez Mountains dating to about 
50-60 ka (Ellisor et al. 1996; Kempter et al. 
2003).  Bearhead Rhyolite is located just to 
the north of these collection areas, but the 
elemental chemistry is quite different from the 
Paliza Canyon obsidian with much lower Sr 
and Ba values (Ellisor et al. 1996:240; see 
Table 1 here).  The elemental chemistry of the 
Paliza Canyon obsidian with relatively high Sr 
and Ba values is distinct from all the other 
rhyolite in the Jemez Mountains (Table 
1). Except for the Sr and Ba composition, 
Paliza Canyon is compositionally similar to 
Canovas Canyon Rhyolite and the obsidian 
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Figure 1.  Digital elevation model of the Paliza Canyon locality, relevant sources in the Jemez 
Mountains, and Liebmann's Pueblo Revolt sites (Liebmann 2012). 
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from the domes at Bear Springs Peak 
southeast of Paliza Canyon, and like the other 
obsidian in the Jemez, is a high silica rhyolite 
(Tables 1 and 2).  The volcanics in the Paliza 
Canyon Formation are all intermediate to 
mafic composition (Kempter et al. 2003). It 
could be unfortunate that this obsidian was 
originally named Paliza Canyon since it is 
likely not related to the rocks in the Paliza 
Canyon formation. At this point, the origin of 

the Paliza Canyon obsidian remains a mystery 
at least as far as this data reveals, but the first 
approximation is that it is likely a member of 
the Keres Group, which includes Canovas 
Canyon Rhyolite and Bearhead Rhyolite (see 
Ellisor et al. 1996). Further field collections 
and mapping may illuminate the origin of this 
source of archaeological obsidian. 
 

 

Paliza Canyon 
 

N Minimum Maximum Mean 
1 Std. 

Deviation 

Zn 26 46 145 75 27 

Rb 26 87 109 100 5 

Sr 26 72 94 85 5 

Y 26 20 28 23 2 

Zr 26 112 138 124 7 

Nb 26 27 43 33 4 

Ba 26 960 1741 1613 146 

Pb 26 15 24 20 2 

Th 26 7 22 14 4 

 

 
Sample SiO2 Al2O3 CaO Fe2O3 K2O MgO MnO Na2O TiO2 Σ 

090413-3-2 74.668 13.104 0.892 1.483 5.416 0.209 0.132 3.369 0.278 99.55 

RGM1-S4 75.680 12.477 1.3024 1.806 4.550 <.001 0.0379 3.77 0.196 99.82 

Table 2. Oxide values for one sample of Paliza Canyon obsidian and USGS RGM-1 rhyolite standard. EDXRF 
instrumental conditions discussed at http://www.swxrflab.net//anlysis.htm. 
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THE NCH’KAY (MOUNT GARIBALDI) OBSIDIAN SOURCE AND ITS LOCAL TO 

REGIONAL ARCHAEOLOGICAL DISTRIBUTION 
 

Rudy Reimer 
 

Simon Fraser University 
 

Introduction 
     Obsidian along the Northwest Coast of 
North America occurs at a number of volcanic 
centers, all at high elevations in the Coast 
Mountains, the Cascade Range to the adjacent 
interior Plateau Mountains and Foothills. They 
are a result of plate tectonic and hot spot 
volcanism (Wood and Kienle 1990). While 
most of the large sources in this region have a 
long history of archaeological research 
(Carlson 1994; James et al. 1996; Nelson 
1975), many of the sources located in Canada 
remain      systematically      under     reported,  

 
especially in terms of their exact location, size 
and extent, number of identified flows, and 
standardized elemental values reported in 
parts per million (ppm). The main exception 
of this is the research conducted on Mount 
Edziza, where extensive survey, test 
excavation, and XRF obsidian characterization 
is well documented (Fladmark 1984, 1985; 
Godfrey-Smith 1986; Reimer n.d.). However, 
the elemental signatures of this and other 
sources in Alaska are currently under further 
investigation (Moss et al. 20 13; Reimer n.d.).  

Figure 1. Source locations in 

British Columbia, Canada. 
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     The major hindrance to researchers 
investigating obsidian sources in Canada is 
their difficult access and remote location 
(Figure 1). The mountainous terrain of the 
region is a challenge for focused 
archaeological exploration as peaks rise from 
sea level to 2000 meters above sea level in 1-
1.5 kilometers horizontal distance. This makes 
for a steep landscape, passing through fast 
flowing rivers and dense rainforest, up to 
dramatic sub-alpine and alpine landscapes, 
considerably different to the easy experiences 
like those documented by Frahm (2012). The 
Nch’kay or Mount Garibaldi obsidian source 
is no exception to this pattern, despite its close 
proximity to the large city center of 
Vancouver and the town of Squamish, British 
Columbia, Canada (Figure 2). 
 
The Nch’kay/Mount Garibaldi Obsidian 

Source 
     Historically, the obsidian source discussed 
here was known as Mount Garibaldi, but is 
changed here to Nch’kay (pronounced inch-

kiey), a Squamish First Nation place name 
that reflects its long-term history and meaning 
(Reimer 2000, 2003, 2012). Initially, its 
chemical fingerprint was defined using X-ray 
Fluorescence in the archaeological literature 
by Erle Nelson of the Department of 
Archaeology, Simon Fraser University 
(Nelson 1975). However, these samples were 
submitted by members of the Archaeological 
Society of British Columbia (ASBC), who 
collected them from along the edge of a hiking 
trail near Elfin Lakes in Garibaldi Provincial 
Park. They do not represent a source location. 
Nevertheless, these samples matched the 
elemental “finger prints” of artifacts found 
across the southern Northwest Coast culture 
area. Regional researchers inferred that a lithic 
scatter site near Mount Garibaldi was the 
source of these materials, without actual 
documentation of a source area or outcrop.  
     Later in 1979, the ASBC returned to this 
locale and documented a sub-alpine site, DkRr 
1, at 1500m above sea level. This site was not 
revisited until the early 1990’s when ARCAS 

Figure 2. The location of the 
Nch’kay/Mount Garibaldi obsidian source. 
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Archaeological Consultants Ltd, undertook 
research for the Squamish First Nation as part 
of documenting evidence for Aboriginal land 
claims. Part of their research surveyed sub-
alpine and alpine areas for lithic sources, but 
did not find the Nch’kay obsidian source. In 
the late 1990’s and throughout the 2000’s 
Reimer (2000, 2003) conducted additional 
surveys to find the elusive source, without 
success. However, this research did 
systematically apply visual and XRF analyses 
of materials occurring in the region. A spatial 
and temporal pattern recognized by Reimer 
(2000, 2003) found that the distribution of 
Mount Garibaldi obsidian was restricted 
mostly to the Coast Salish/lower mainland 
region of British Columbia and did not occur 
at archaeological sites dating to periods of 
alpine neo-glaciation. Neo-glacial episodes in 
the Coast Mountain region, where the Mount 
Garibaldi source was believed to occur, date 
to three distinct times: 6000-5000BP 
(Garibaldi advance), 3300-1900BP (Tiedeman 
advance) and 1100-500 BP (Little Ice Age). 
 
Discovery of the Nch’kay Source 
     In the summer of 2009, I found the actual 
location of the Nch’kay obsidian source. 
Survey in other seasons than summer is 

impossible due to over 2 meters of snow 
cover, making examination of the surface of 
the landscape impossible. Previous surveys 
focused on examination of the high elevation 
slopes of the Mount Garibaldi volcanic 
complex but did not completely consider early 
geologic maps and the possibility of the 
source occurring at lower elevation. William 
Mathews, of the University of British 
Columbia Department of Geography and 
Geology, initially documented a small 
geological “intrusive glassy rhyodacite” along 
the upper reaches of Ring Creek, flowing off 
the southeastern flank of Mount Garibaldi 
(Mathews 1952). Extrapolating latitude and 
longitude coordinates from his map, 
relocation of the obsidian outcrop was 
possible with the use of GPS. The source 

occurred exactly where he originally mapped 
it.         
     The source, now recorded as 
archaeological site DkRr 6, is a small outcrop 
in comparison to other obsidian sources in the 
Pacific Northwest. It measures 20m North to 
South and an unknown extent East to West as 
it occurs as a high, steep and difficult to 
quarry glacial cut bank along the upper 
reaches of Ring Creek (Figures 3 and 4). A 
range of samples collected along the vertical 

Figure 3. Descending into the reaches of upper Ring 
Creek, with Nch’kay or Mount Garibaldi in the 

background. 

Figure 4. Alternating lava flow bands of the Nch’kay 
obsidian source 
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and horizontal occurrence of the outcrop and 
brought back to the Department of 
Archaeology, at Simon Fraser University for 
XRF analysis. 
 

Analytical Method 
     The instrument used in this analysis is a 
Bruker AXS Tracer III-V+ portable energy 
dispersive X-Ray Fluorescence (EDXRF) 
spectrometer. In the lab, the instrument 

Figure 5. Bi-plot of Nb and Y obsidian source data. 

Figure 6. Bi-plot of Zr and Y obsidian source data. 
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mounted in a stable stand, allows for easy 
maintenance of a fixed position. It is equipped 
with a rhodium tube that emits X-Rays, a 
peltier cooled silicon PIN diode detector, 
operating at 40 kV (kilovolts) and 15uA 
(microamps) from an external power source. 
Samples ran for 180 live seconds with a filter 
comprised of 6mm Cu (copper), 1mm Ti 
(titanium), and 12mm Al (Aluminum). This 
arrangement allows for the analysis of the mid 
Z range of the periodic table of elements, 
specifically where Fe (iron), Rb (rubidium), Sr 
(strontium), Y (yttrium), Zr (zirconium) and 
Nb (niobium) occur. This suite of elements is 
well suited to archaeological obsidian 
characterization (Ferguson 2012). The Tracer 
produces an X-ray beam at a 45-degree angle 
from the center of the analyzer window that 
measures 4mm across. Careful placement of 
each sample, with a clean and flat surface 
ensures maximum exposure to X-rays. This 
allows for an optimal count rate and 
minimizes X-ray scatter.  
     X-ray counts, processed through the 
S1PXRF computer program developed by 
Bruker allow the user to examine spectra, live 
time during analysis or review afterwards. 
Results were converted to parts per million 
(ppm) through another Bruker program 
S1CalProcess using the rhodium Compton 
backscatter and a database of forty five 
previously known and established values for 
obsidian sources around the world, as 
determined by the University of Missouri 
Research Reactor (Speakman 2012). This 
database empirically calibrates the instrument 
by comparing expected values with those 
produced by the instrument for the following 
elements: manganese (Mn), iron (Fe), zinc 
(Zn), gallium (Ga), thorium (Th), rubidium 
(Rb), strontium (Sr), yttrium (Y), zirconium 
(Zr) and niobium (Nb).  
 

Results 
     Thirty source samples from the outcrop of 
DkRr 6, subjected to XRF show distinctive 

chemical fingerprints of high but variable Fe 
and Sr values, low Rb, Y, and Nb values, and 
average Zr values when compared to other 
obsidian sources in the region surrounding 
Nch’kay, including Anahim Peak, Kingcome 
and MacKenzie Pass (Carlson 1994; James et 
al. 1996; Nelson 1975). Elemental ppm data, 
inserted to the statistics program JMP 10, 
allowed for the formation of a scatter plot 
matrix of elements known to be useful for 
obsidian source statistical discrimination, 
using Fe, Rb, Sr, Y, Zr, and Nb (Ferguson 
2012). In comparison to three other known 
and previously (but equally under-
documented) obsidian sources, Nch’kay is 
easily discernable by the use of bi-plots of Zr, 
Nb and Y elements (Figures 5 and 6), but all 
other elements can differentiate Nch’kay from 
these and other sources when compared to 
additional data in the modernized and growing 
obsidian reference library at the Department 
of Archaeology, XRF laboratory at Simon 
Fraser University. Nch’kay is a single small 
flow obsidian source, which was and still is 
hard to access. Useful pieces require the 
scaling of steep slopes to get to the source, but 
also significant physical ability to acquire 
nodules useful for tool manufacture.  
 
Local to Regional Significance 
     Nch’kay obsidian is considered easy to 
identify by regional researchers, as it contains 
white phenocrysts (likely quartz), possesses 
greyish to green and black bands of color in 
appearance under light, and is assumed to 
have poor flaking qualities in comparison to 
other sources across the region (Reimer 2012). 
However, the other sources considered in this 
study also share this list of visual and 
subjective attributes. Visually, both Kingcome 
and MacKenzie Pass obsidians contain similar 
phenocrysts and color attributes, while 
Anahim Peak obsidian only occurs as small 
nodules suitable for microlithic tool 
manufacture.  
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     Therefore, the long held assumptions of 
Nch’kay and other regional source materials, 
as being easy to identify solely through visual 
means is wrong. Archaeologists working 
across this vast region need to conduct 

additional XRF analyses of these materials. As 
a starting point, I sampled previously 
excavated collections from Squamish Nation 
territory to discern the local to regional pattern 
of use of Nch’kay obsidian (ARCAS 

Figure 8. Bi-plot of Nb and Y for all samples in this study with 99% confidence, with 

Nch’kay source samples represented as a small dot. 

Figure 7. Bi-plot of Zr and Y for all samples in this study with 99% confidence, with Nch’kay source 
samples represented as a small dot. 
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Site C14 Age Number of Pieces Number Tested 

DkRr 1 2850+40 BP 2642 15 

DkRr 2 none 32 5 

DkRr 3 None 5 1 

DkRr 4 7130+40 BP 26 14 

DkRr 5 None 6 1 

DkRr 6 None 0* 30 

DkRr 7 None 2 1 

DkRs 6 4000+60 BP to 2270+60 BP 14 11 

DiRt 11 1190+120 BP 1 1 

DiRu 15 2690+70 BP 2 2 

DiRu 19 2050+90 BP 3 2 

EaRu 5 1210+35 BP to 75+35 BP 13 6 

DlRt 9 1390+40 BP to 30+40 BP 52 14 

DhRt 6  42 13 

DhRr 18  2 1 

DhRr 20  1 1 

Totals 2843 (100%) 118 (4%) 

1999, Reimer 2000, 2003, 2012). While the 
sample is preliminary and small (Table 1), it 
does consider the entire temporal length of 
habitation in Squamish Nation territory 
(Reimer 2012). Sites selected for this analysis 
include those in close proximity to the 
Nch’kay source (DkRr 1-5 and 7), to mid 
elevation and low elevation seasonal camps 
(DiRt 11, EaRu 5, DlRt 9, DhRt 6, DhRr 18 
and DhRr 20) and low elevation village sites 
(DkRs 6, DiRu 15 and DiRu 19). Results of 
this preliminary analysis are in Figures 7 and 
8.  
 
Conclusions 
    Archaeologists working in almost any 
region need to consider the local to regional 
use of obsidian. Multiple factors need to be 
considered in the the interpretation of 
elemental and statistical plots for source 
discrimination, including instrument 
reliability, accuracy, and precision. However, 
these debates miss important long-term 
historical meanings of why people in the 
ancient past actually used these culturally 
important places. We must augment our 

scientific research with the research and 
application of Indigenous place names. 
Nch’kay means “dirty place” but has multiple 
cultural histories in terms of its use and deeper 
cultural meaning. It is associated with ancient 
great flood histories, the Thunderbird, and 
many other place names that link it to a 
broader cultural landscape.  
     Considering the perspective of the peoples 
who actually used these materials is integral to 
understanding nuances of their use and 
distribution. The names of places carry 
meaning, including obsidian sources’ names. 
For those of us who find this incredible 
material so fascinating to analyze, and to 
argue and debate over, we may be losing the 
point of why people went to get this material 
in the first place.  
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FROM PAEKTUSAN VOLCANO TO CAMBRIDGE: DECIPHERING THE ANCIENT 

TRADE ROUTES 

 

British volcanologists were able to obtain new data on the origin of obsidian exchange in 

prehistoric East Asia.  
 

Yaroslav V. Kuzmin 
Institute of Geology and Mineralogy, Siberian Branch of the Russian Academy of Sciences 

 
A large portion of this article previously published in Science in Siberia 44(2929), 7 Nov. 2013. 

Reprinted with permission of the author.  
 
     What could there be in common between 
the Paektusan Volcano (on the border of North 
Korea and China) and the University of 
Cambridge? The thing is that scientists from 
Cambridge in the Summer of 2013 were able 
to do something that was impossible for 
decades – they received access to the North 
Korean side of this huge (up to 2750 metres 
high) mountain massif for volcanological 
research.  
     The importance of this study lies primarily 
in the fact that about one thousand years ago 
(according to the latest study, around AD 938) 
there was a gigantic eruption of the Paektusan 
Volcano; about 100 km3 of volcanic material 
was ejected to the atmosphere (for 
comparison: during the famous eruption of the 
Krakatoa Volcano in 1883, the volume of 
ejecta is estimated to about 18–20 km3). The 
ash cloud rose from the volcano’s crater to a 
height of 25 km, flew across the Sea of Japan, 
and finally reached the northern part of 
Honshu Island (Japan). The parts of Korea and 
Manchuria adjacent to the volcano were 
covered with a thick layer of ash and pumice. 
Of course, all life at and around Paektusan 
Volcano was either immediately destroyed by 
hot ash and gases, or died shortly after the 
eruption. The volcano continues to “live” 
today, and every visitor will find here hot 
springs and emissions of sulphur gases. In 
2003, increased seismic activity was detected 
around Paektusan Volcano. By knowing about 
the catastrophic nature of the Paektusan 

eruption one thousand years ago, the 
governments of China and North Korea 
became seriously concerned about any 
possible volcanic event.  
     The need to examine the current state of 
Paektusan Volcano and to predict its activity 
led North Korean scientists contacting British 
colleagues in 2011, with a proposal to conduct 
joint research. Preparations for the expedition 
continued for two years, and at the last minute 
the whole enterprise almost collapsed because 
the North Koreans were not ready to sign a 
lease agreement for seismological equipment 
with the Richard Lounsbery Foundation based 
in the USA. The situation was rescued by the 
world’s oldest scientific organisation, founded 
in 1660, The Royal Society of London (better 
known as “The Royal Society”), which acted 
as the foreign counterpart. A week-long visit 
of the British–US group of volcanologists to 
Paektusan Volcano took place in August 
2013; details about this trip can be found in a 
review article by R. Stone “Sizing up a 
slumbering giant” in the journal “Science” (6 
September 2013).  
     Work on the previously inaccessible active 
volcanic area is, of course, very important for 
the scientific community, but what does it 
have to do with the Siberian Branch of the 
Russian Academy of Sciences? The fact is that 
the Paektusan Volcano is also a research area 
of our informal Russian–US group, and I am 
part of it.  
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     In the summer of 2002, we examined the 
Chinese side of the slopes of Paektusan’s 
caldera. The main objective was to find the 
source of obsidian – a high quality volcanic 
glass from which ancient humans made very 
sharp artefacts. By knowing where in 
prehsitory this highly-valued commodity was 
obtained, it is possible to establish exactly 
when and how far from the source the ancient 
exchange (and, perhaps, trade?) in the raw 
material occurred. Prehistoric people could 
make tools only from certain rocks, and 
obsidian with the sharpest fracture in nature 
was a kind of “black gold” for ancient 
humans. It is known that the distance between 
the source of stone and the settlements to 
where it was transported is often in the range 
of several hundred kilometres. For example, 

Paektusan obsidian is found at a distance of 
800 km from the volcano, and this was in the 
Palaeolithic when there were no roads, boats, 
or horse-drawn transportation. Apparently, 
there was a great need for the ancient 
inhabitants of Korea, Manchuria, and 
Primorye [Maritime] Region of Russia for 
obsidian, beginning at 25,000 years ago! 
     When we enquired about the opportunity to 
visit the Chinese side of Paektusan in the early 
2000s, it turned out that there is no problem to 
travel as individual tourists. In the course of 
the 2002 fieldtrip, we collected several 
samples (although pure obsidian was not 
among them). After that, we also obtained 
obsidian from a Palaeolithic site in South 
Korea, which is located relatively close to 
Paektusan (around 300–400 km away). After 
analysis of the chemical composition of these 
two collections, we were able to arrive at a 
reliable conclusion – one of the most 
important source stone raw material for the 
entire region of Northeast Asia source is 
located in Paektusan Volcano area. Our paper 
with the results of these studies was published 
in the “Proceedings of the Academy of 
Sciences” (“Doklady Earth Sciences”) in 
2005. Later on, in July 2007 there was another 
trip to Paektusan Volcano, this time with our 
South Korean colleagues, but again good 
quality obsidian was not found ... I have 
already published the report on our research in 
“Science in Siberia” (see the issue of 
27.01.2011).  
      An article in the journal “Science” about 
the work of the British–US group at Paektusan 
Volcano was detected by me almost 
immediately after its release. I quickly decided 
to contact the principal “Western” participant 
of the expedition, Professor Clive 
Oppenheimer from Cambridge University, in 
order to learn more about the primary source – 
is there any obsidian on the North Korean side 
of Paektusan? This mineral was initially 
described on the Korean side of the volcano 
by Russian geologists, first by E.E. Anert in 

Figure 1. C. Oppenheimer (left) and Y. Kuzmin 
near the Tudor gateway of Trinity College, 

Cambridge. 
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1897, and afterwards by E.P. Denisov in 1958. 
However, for our group it is extremely 
important to have ‘geological’ reference 
samples of obsidian, because we already 
collected and analysed more than 50 artefacts 
but still don’t have comparative source 
material. 
     Without much hope to get a response, I 
wrote a short email to Prof. C. Oppenheimer. 
My pessimistic mood was explained by the 
fact that a previous attempt to find out 
anything from the world-famous German 
volcanologist Hans-Ulrich Schmincke, who 
worked on the Korean side of Paektusan in 
1993, came to nothing – I didn’t get any reply. 
Subsequently, a Muscovite colleague–
volcanologist explained it this way: “People 
like H.-U. Schmincke never respond to such 
requests ...” But C. Oppenheimer is a figure in 
the world of volcanology of no smaller calibre 
than H.-U. Schmincke; it is suffice to say that 
in 2006 he was given the R. Murchison’s 
Award from the Royal Geographical Society 
“for publications enhancing the understanding 
of volcanic processes and impacts.” Besides 
numerous articles in high-ranked scientific 
journals (including “Nature” and “Science”) 
based on studies in Europe, Asia, Africa, 
America, and the Antarctic, C. Oppenheimer 
is the author of a series of textbooks and also 
well-received popular scientific book 
“Eruptions that shook the world”, published 
by Cambridge University Press in 2011. Well, 
let’s try one more time to get information on 
Paektusan ...  
     Sending an email message to C. 
Oppenheimer on 8 September (a Sunday), to 
which some of our articles in English about 
the source of Paektusan obsidian were 
attached, I (to my great surprise) received a 
very encouraging response on the same 
evening! The essence of it was: yes, we 
observed volcanic glass on the Korean side of 
Paektusan; I have a sample which I can give 
for analysis; and I am ready to meet in person 

in Cambridge and talk in detail about the work 
on Paektusan. It looked to me like as a kind of 
fiction: having searched for more than ten 
years for at least some clues, and then so easy 
to find them. I decided at once to go to 
Cambridge; before that I took a business trip 
to Germany (not too far from England), and I 
already had a British visa. We quickly agreed 
on the time of a visit, and I got a very friendly 
written letter of invitation.  
     There was also another reason to visit 
Cambridge – to meet the world-known 
archaeologist Professor Colin Renfrew (also 
known as The Lord Renfrew of Kaimsthorn), 
Fellow of the British Academy. Together with 
Japanese and American colleagues, we had 
just completed work on an edited volume 
about the geology and archeology of obsidian 
in Northeast Asia, which include presentations 
given at a symposium in Japan two years ago 
(see my report in “Science in Siberia”, 
24.11.2011: “Obsidian brings together 
scientists”). Prof. C. Renfrew has kindly 
agreed to write a short Foreword to this 
volume, and not just because he is a very 
broad-minded scholar. The fact is that in 1964 
(almost 50 years ago!) archaeologist C. 
Renfrew and geologist Johnson Cann 
published a paper in the “Proceedings of the 
Prehistoric Society” in which they 
demonstrated for the first time the ability to 
accurately identify the sources of obsidian 
used for manufacture of tools by means of 
geochemical analysis, with the Mediterranean 
and the Near East as a case study. They also 
laid the foundation for studies of prehistoric 
exchange and trade. C. Renfrew created the 
concept of “long-distance exchange/trade”: in 
his view, when the distance between the 
source of a raw material an ancient settlement 
where it is found is more than about 300 km, 
the way of raw material acquisition suggests 
the existence of intermediaries. Apparently, at 
this time - in the Neolithic - prehistoric trade 
originated in the Near East.  
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     Although my visit was disturbed by the 
storm on St. Jude’s Day, 28 October 2013  
(airplanes arrived at Heathrow Airport with 
long delays, and all the trains from London to 
Cambridge were cancelled), my visit to 
Cambridge University was very productive. It 
appeared that Clive Oppenheimer is a sociable 
and friendly colleague, and he gave a sample 
of volcanic glass from the North Korean side 
of Paektusan for analysis. However, as it 
turned out this is not a pure obsidian but 
perlite (volcanic glass with a high water 
content, and because of this it lack the sharp 
edge which was so valuable in ancient times). 
Nevertheless, it is much better than the semi-
mythical stories of obsidian in the volcano’s 
caldera! During my visit, we decided to 
cooperate, and this happened just in time – in 
2014, a group led by C. Oppenheimer is 
planning the second trip to North Korea, and 
he will be able to focus on obsidian in the 
crater of Paektusan. Perhaps, after that the 
mystery of the ancient origin of exchange and 
trade in the Far East will be finally solved.  
     Meeting with Prof. Colin Renfrew has also 
been effective. I handed him the manuscript of 
our book for his preparation of the Foreword, 

and noted that we decided to dedicate this 
“jubilee” volume (published 50 years after the 
date of the beginning of research) to the 
pioneers of the field of obsidian source 
studies, including C. Renfrew and J. Cann. In 
a personal conversation, C. Renfrew told us 
how this work began in the 1960s: “I and Joe 
[Johnson] Cann were sitting together at the 
Geology Department and thinking – which 
characteristics of obsidian can be used to 
determine its source? We decided to use 
spectrographic analysis, in order to measure 
the concentration of trace elements – even 
though they are present in volcanic glasses in 
very small quantities, their contents are almost 
unique for each source; that was what we 
needed.” It should be noted that both 
researchers at that time were quite young; C. 
Renfrew, for example, was only 26 years old.  
     At the Annual Meeting of the Society for 
American Archeology in April 2014 a special 
Session, dedicated to the Golden Anniversary 
of the publication of the first article on 
obsidian source study of prehistoric tools, will 
be held, with the participation of 30 speakers 
from all over the world. But we are now 
thinking about a bigger international 

Figure 2. C. Renfrew (right) and Y. Kuzmin. 
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conference on various aspects (geological, 
archaeological, and social) of obsidian 
research. The idea is to hold it in 2016 
somewhere in the Mediterranean; for example, 
on the volcanic island of Lipari near Sicily 
where there is also an Archaeological 
Museum and an obsidian source; a perfect 
place for such a meeting!  
     Observing the set of issues which are now 
studied using the provenance of obsidian, one 
can understand how universal this mineral is 
which half a century ago attracted the 
attention of British scientists! We can hope 
that the international scientific community 
will continue its in-depth study of ancient 
trade routes and migrations based on the 
identification of volcanic glass sources. My 
meetings in Cambridge in Autumn 2013 will 
assist in the clarification of when and where 
the ancient people obtained their “black gold.” 
 
For more information on this collaborative 
work and the Paektusan volcano, click the link 
to see an article in The Economist (Oct. 26, 
2013).  

http://www.economist.com/news/asia/21588406-north-korea-allows-british-scientists-its-most-sacred-peak-another-rumbler
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
www.saa.org/publications/StyleGuide/styFrame.html  
  
 

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #51 is May 1, 2014. 

 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to 
IAOS.Editor@gmail.com   Please send updated 
address information to Kyle Freund at 
freundkp@mcmaster.ca 
 

From the Bulletin Editor: 

 

NEW EMAIL ADDRESS FOR IAOS 

BULLETIN SUBMISSIONS: 

 
Please use the following email address: 
IAOS.Editor@gmail.com for future 
submissions to the IAOS Bulletin. This 
email address was created as a permanent 
contact for the IAOS Bulletin Editor and 
will be passed on to future Editors as well, 
to ensure that submissions are always 
received by the proper point of contact. 
The old email address is still valid, but I 
hope to transition all IAOS Bulletin 
correspondence to the new email address 
over the next year. Thanks! (and send 
along your submissions!), Carolyn Dillian, 
IAOS Bulletin, Editor.  
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact 
our Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



IAOS Bulletin ISSN 

The IAOS Bulletin now has an 
International Standard Serial Number 

(ISSN) that serves as a unique identifier for 
our publication. Please feel free to use this 

number when referencing the Bulletin.  
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NEWS AND INFORMATION 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 

The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

CALL FOR PAPERS: IAOS SPONSORED SESSION FOR SAA 2015 

Exotic, Lustrous and Colorful: Obsidian in Symbol, Society and Ceremony 

The long distance movement of obsidian in many parts of the world is well documented in the 
archaeological science literature, but few scholars have seriously considered why this particular raw 
material was so popular in the past. Although its physical properties, particularly excellent conchoidal 
fracturing and extremely sharp cutting edges, must have played a role, the widespread popularity and 
variety of uses for obsidian demand additional explanations. The papers in this session will explore a 
broad range of factors, such as performance, symbolism, ritual, and exchange value that significantly 
extend our understanding of the role of this black, shiny rock within past societies.  

To participate or for more information, please contact the organizers: 

Robin Torrence (Robin.Torrence@austmus.gov.au)  

Carolyn Dillian (cdillian@coastal.edu). 

International Association for Obsidian Studies 

President Jeff Ferguson 
Past-President Ellery Frahm 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 

Web Site: http://members.peak.org/~obsidian/ 
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NOTES FROM THE PRESIDENT 
 

After serving as Vice President for a year 
under Ellery, I am excited to begin my term as 
IAOS President and am looking forward to 
making Ellery perform the all-important coffee-
making duties as Past/Vice President for the 
next year. The IOAS has had a great run of 
capable Presidents since I first joined the society 
more than 10 years ago, and I hope to continue 
this tradition. But the real thanks go to the 
individuals who do all the real work:  Carolyn 
Dillian (Bulletin Editor), Kyle Freund 
(Secretary/Treasurer), and Ana Steffen (not 
really sure if she has an official title), who 
manage most of the regular working of the 
society and have done a remarkable job.  

Our recent efforts to increase the profile of 
the IAOS at the 2014 Society for American 
Archaeology Meetings in Austin were well-
received. We had a booth in the exhibit hall 
where we provided past IAOS Bulletins, 
information on membership, displayed examples 
of obsidian from around the world, and sold 
copies of the new IAOS publication “Twenty-

Five Years on the Cutting Edge of Obsidian 

Studies: Selected Readings from the IAOS 

Bulletin”. If you missed your chance to purchase 
the volume in person, it will be available for the 
bargain price of $10 (plus $3.50 shipping) soon 
through the IAOS website. I was fortunate to 
have this volume with me on the return trip from 
Austin when I was stuck in the Dallas Airport 
for 10 hours. The time just flew by reading these 
great articles.  

The IAOS and the Society for 
Archaeological Sciences co-sponsored an 
ambitious session in Austin honoring the initial 
obsidian compositional provenance research 
titled “The Gold Anniversary of Obsidian 
Sourcing: 50 Years of Research Around the 
World”. The session drew such interest that it 
was split into two sessions and included 25 
papers and four discussants. The honored guest 
in attendance was none other than one of the 
pioneering obsidian researchers himself – Colin 
Renfrew. He presented the opening paper (co-
authored with Johnson Cann) and also served as 
the sole discussant for the opening session. The 

presenters included speakers from at least four 
continents and many papers involved intensive 
international collaboration. Rob Tykot did a 
commendable job of organizing the session and 
for hosting the post-session dinner.  

The annual IAOS meeting also took place 
in Austin and was well-attended with about 20 
members and officers. Among the usual 
business, I suggested an IAOS-sponsored 
session for the 2015 SAA meeting in San 
Francisco that would highlight the role of CRM 
obsidian studies in our understand of the 
prehistory of California, Oregon, and 
Washington. The IAOS started in California and 
it would be a great opportunity for the society to 
showcase the importance of sourcing and 
hydration studies in the region where it has 
remained standard practice for decades. In 
addition, I am really hoping to guilt our elusive 
webmaster, Craig Skinner, into making a 
personal appearance. I don’t have high hopes, 
but if it is ever going to happen, this is the year.  

I am looking forward to hearing about the 
upcoming bi-annual symposium of the 
International Society of Archaeometry later this 
month in Los Angeles. At the meeting they will 
be selecting the location for the 2016 meeting 
somewhere in Europe. There are plans in the 
works for an international obsidian symposium 
in Italy to be organized by Mike Glascock, 
Slava Kuzmin, and Rob Tykot that will probably 
take place just before or just after the 
Archaeometry meeting.  

I am looking forward to an active two years 
as IAOS President and hope to continue to 
increase the membership and participation of the 
society. Please feel free to contact me with any 
questions or suggestions. 

 
 

Thanks, 
Jeff Ferguson 
fergusonje@missouri.edu 
President IAOS 
Research Assistant Professor 
Archaeometry Group  
University of Missouri Research Reactor Center   
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NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin Editor at IAOS.Editor@gmail.com with the subject line “IAOS news. 

 

Twenty-Five Years on the Cutting Edge of Obsidian 

Studies: Selected Readings from the IAOS Bulletin  

Edited volume now available! 

 
As part of our celebration of the 25th anniversary of the 
IAOS, we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas 
and topics. If you did not have a chance to purchase your 
copy at the 2014 Society for American Archaeology 
conference, you may purchase it online soon on the IAOS 
website for $10 (plus $3.50 shipping to U.S. addresses). 
International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information. 
 

 
 
 

 

 

CALL FOR NOMINATIONS 
 

Jeff Ferguson has just begun his responsibilities as IAOS President, and Ellery Frahm has 
stepped into the position of Past President for the coming year. That means that it’s now time 
for nominations for our next IAOS President. Elections will be held this winter and the winner 
announced at the 2015 IAOS meeting at the SAAs in San Francisco. The winner will then 
serve as President-Elect for one year and begin the term of President in 2016. If you, or 
someone you know, would be interested in serving as IAOS President, please send a 
nomination to Jeff Ferguson at fergusonje@missouri.edu. 
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OBSIDIAN QUARRY EXCAVATION OPPORTUNITY 
 
The Valles Caldera Trust is 
partnering with Earthwatch Institute 
to excavate an obsidian quarry inside 
the Valles Caldera National Preserve 
in the heart of the Jemez Mountains 
of north-central New Mexico.  We are 
excavating in Obsidian Valley on the 
north side of Cerro del Medio near 
the center of the caldera.  If you are 
interested in joining the volunteer 
crew, sign up through the Earthwatch 
website (below).  The sessions this 
year are the final two to wrap up the 
project and will run September 6 – 16 
and October 4 - 14.  Our housing this 
season will be inside the Preserve at 
the scenic Lodge on the edge of the 
Valle Grande.  Nice digs for a fun dig!  
 

For more information: 
http://earthwatch.org/expeditions/encountering-the-prehistoric-people-of-new-mexico 
http://earthwatch.org/news-media/a-thousand-year-old-social-network-revealed 
http://earthwatch.org/events/2013/05/16/why-emotion-matters-in-conservation-science 
http://www.vallescaldera.gov/ 
https://www.facebook.com/VallesCaldera 
http://www.santafenewmexican.com/magazines/bienvenidos/valles-caldera-has-rich-human-
history/article_c3d7eb14-d4af-11e3-a882-0017a43b2370.html 
 
Project Principal Investigator: Ana Steffen, Cultural Resources Coordinator, Valles Caldera 
Trust, PO Box 359, Jemez Springs, NM 87501; asteffen@vallescaldera.gov 
 

 



International Obsidian Conference 

in summer 2016  a proposal  
 

 

Distribution of obsidian sources (including Lipari) and artifacts worldwide [compiled by Y. Kuzmin] 

 

Scholars from the USA, Italy, Russia, and Japan are working to organize 
the International Conference on various aspects of obsidian studies 
(archaeology, anthropology, geology, geochemistry, archaeometry, etc.) 
worldwide, in summer 2016 (presumably June) on the Mediterranean 
island of Lipari (Italy), at the Regional Aeolian Archeological Museum 
“Luigi Bernabò Brea”. 
 
It would be the first meeting of this kind since the 2004 Obsidian Summit 
in Tokyo (Japan). 

 
Your interest & participation are very welcome! 

 
Please contact us about details and updates by email: 

Robert Tykot (rtykot@usf.edu) 
Yaroslav Kuzmin (kuzmin@fulbrightmail.org) 

Akira Ono (onoak@meiji.ac.jp) 
Michael Glascock (glascockm@missouri.edu) 



Obsidian Source Studies in 
Northeast Asia 

 

New book from Archaeopress (Oxford, UK)  

dedicated to 50 years of obsidian provenance studies 

worldwide, with Foreword by Colin Renfrew 

 
 

BAR International Series S2620 (2014). Methodological Issues for CharacterMethodological Issues for CharacterMethodological Issues for CharacterMethodological Issues for Characterisation and Provenance isation and Provenance isation and Provenance isation and Provenance 

Studies of Obsidian in Northeast AsiaStudies of Obsidian in Northeast AsiaStudies of Obsidian in Northeast AsiaStudies of Obsidian in Northeast Asia.    Edited by Akira Ono, Michael D. Glascock, Yaroslav V. Kuzmin, 

and Yoshimitsu Suda. Oxford: Archaeopress. ISBN 978-1-4073-1255-2. Price: £34 ($57), plus shipping 

& handling. xviii+183 pages, with 89 b/w figures and 40 tables. 
 

Résumé 
This volume is a collection of papers related to geology, geochemistry, and archaeology of obsidian in Northeast 
Asia. Special focus of this book is on methodological aspects of acquisition and comparison of geochemical data for 
obsidian sources generated by different analytical methods (NAA, XRF, ICP–MS, and EPMA), conducted in this 
region for the first time. The updated situation with obsidian source studies in Japan, Russian Far East, and Korean 
Peninsula is presented. 
 

Content 
Foreword (Colin Renfrew) 
Preface and Acknowledgements (Akira Ono and Yaroslav V. Kuzmin) 
Chapter 1. Introduction: Characterisation and Provenance Studies of Obsidian in Northeast Asia  the View from 

the Early 2010s (Akira Ono, Yaroslav V. Kuzmin, Michael D. Glascock, and Yoshimitsu Suda) 
Chapter 2. Multi-Method Characterisation of Obsidian Source Compositional Groups in Hokkaido Island (Japan) 

(Jeffrey R. Ferguson, Michael D. Glascock, Masami Izuho, Masayuki Mukai, Keiji Wada, and 
Hiroyuki Sato) 

Chapter 3. Application of Internal Standard Method for Non-Destructive Analysis of Obsidian Artefacts by 
Wavelength Dispersive X-ray Fluorescence Spectrometry (Yoshimitsu Suda) 

Chapter 4. The Effectiveness of Elemental Intensity Ratios for Sourcing Obsidian Artefacts Using Energy Dispersive 
X-ray Fluorescence Spectrometry: a Case Study from Japan (Tarou Kannari, Masashi Nagai, and 
Shigeo Sugihara) 

Chapter 5. Chemical Composition of Obsidians in Hokkaido Island, Northern Japan: the Importance of Geological 
and Petrological Data for Source Studies (Keiji Wada, Masayuki Mukai, Kyohei Sano, Masami Izuho, 
and Hiroyuki Sato) 

Chapter 6. The Neutron Activation Analysis of Volcanic Glasses in the Russian Far East and Neighbouring 
Northeast Asia: a Summary of the First 20 Years of Research (Yaroslav V. Kuzmin and Michael D. 
Glascock) 

Chapter 7. Geochemistry of Volcanic Glasses and the Search Strategy for Unknown Obsidian Sources on Kamchatka 
Peninsula (Russian Far East) (Andrei V. Grebennikov, Vladimir K. Popov, and Yaroslav V. Kuzmin) 

Chapter 8. Identification of Archaeological Obsidian Sources in Kanto and Chubu Regions (Central Japan) by 
Energy Dispersive X-ray Fluorescence Analysis (Nobuyuki Ikeya) 

Chapter 9. Integration of Obsidian Compositional Studies and Lithic Reduction Sequence Analysis at the Upper 
Palaeolithic Site of Ogachi-Kato 2, Hokkaido, Japan (Masami Izuho, Jeffrey R. Ferguson, Michael D. 
Glascock, Noriyoshi Oda, Fumito Akai, Yuichi Nakazawa, and Hiroyuki Sato) 

Chapter 10. Geoarchaeological Aspects of Obsidian Source Studies in the Southern Russian Far East and Brief 
Comparison with Neighbouring Regions (Yaroslav V. Kuzmin) 

Chapter 11. The Paektusan Volcano Source and Geochemical Analysis of Archaeological Obsidians in Korea (Jong-
Chan Kim) 

To order: Hadrian Books, 122 Banbury Road, Oxford OX2 7BP, UK. Tel +44 (0) 1865 310431, Fax +44 (0) 1865 
316916; e-mail: bar@hadrianbooks.co.uk  (http://www.archaeopress.com).  
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INTERPRETING OBSIDIAN USE IN THE NEAR EAST: A PERSONAL PERSPECTIVE 
 

Elizabeth Healey 
School of Arts, Languages and Cultures, University of Manchester 

 
Introduction 

Obsidian studies in the Near East are at a 
watershed. More and more compositional 
analyses are being undertaken and 
developments in technological analysis are 
bringing new understandings about how the 
raw material was transformed into artifacts. 
However, with a few notable exceptions, we 
do not seem to be paying much attention to 
obsidian as a material, or to how it was 
obtained, what it was used for, let alone what 
it might have meant to the people who 
acquired and worked and used it, or how it 
related to other things in their lives. To a 
certain extent this is because we are hide-
bound by previous understandings. In the past, 
studies of obsidian artifacts have tended, with 
a few recent exceptions, to privilege geo-
chemical analysis over techno-typological and 

functional studies, and context and meaning. 
Indeed provenance studies of obsidian have 
been called a success story (Williams-Thorpe 
1995). The data generated, despite the fact that 
it was often based on scant and possibly 
unrepresentative material, was then used not 
only to indicate trade and exchange but also to 
explain how people might have been 
organized (for example Earle and Ericson 
1977; Ericson and Earle 1982; Renfrew et al. 
1966, 1968;  Renfrew 1975; Wright 1969; 

inter alia). Even now, although more data and 
new approaches to the study of obsidian 
artifacts indicate that the picture is far more 
complex and nuanced, this original general 
understanding all too often still seems to 
pervade our interpretations. Some of the 
underlying issues and some other possible 
approaches will be explored in this paper.    

Figure 1.  Main Obsidian Sources in Anatolia and Armenia.  Map courtesy of Stuart Campbell. 
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The Status Quo 
Archaeologists working in the Near East 

often pay a lot of attention to obsidian, 
although in many instances it forms a minor 
component of the raw materials used to make 
chipped stone tools.  Generally it is worked 
and used alongside flint and similar raw 
materials in everyday contexts, but at other 
times it is reduced differently from flint, or it 
is made into special objects such as items of 
jewelry, vessels, mirrors and so on, in a way 
that flint is not. Our interest in it seems to be 
stimulated by its relative rarity, its visual 
appeal and the fact that it is often an exotic 
material, whereas flint is usually local or 
regional. We tend to look at the occurrence of 
obsidian artifacts as dots on maps and from 
them postulate networks of exchange without 
actually thinking about the prehistoric peoples 
who interacted with it as they acquired and 
worked it.  

Attention was drawn to its exotic nature 
at sites in the 1880s (de Morgan 1927; see also 
Frahm 2012a; Wainwright 1927) but Renfrew 
et al. in the 1960s were among the first to 
apply scientific techniques to characterize 
sources and artifacts of obsidian in the Near 
East and Mediterranean and to match up the 
two (Cann and Renfrew 1964). They also used 
the data to explore wider questions of 
acquisition and to generate patterns of 
exchange. This work was, however, based on 
a small data set (approximately 160 artifacts 
from 53 sites - an average of roughly three 
artifacts per site. Now there are ten times more 
data  -  Frahm estimated c.1600 in 2012 and 
now perhaps there are as many as 2000) and a 
realization that techno-typological and 
functional attributes also inform our 
understanding of the use of obsidian (Binder 
2008; Carter et al. 2006, 2008; Freund 2013  
inter alia). This suggests that a much more 
holistic approach is needed (cf. Gebel 2013). 
The emphasis on acquisition by exchange has 
meant that little attention has been paid to the 
people who exploited the sources, quarries and 

workshops, or made and used the artifacts (cf. 
Özdoğan 1994). So when we look for ways to 
interpret how and why prehistoric people 
engaged with obsidian, it is important to 
examine not only the data but how, as 
archaeologists, we have responded to those 
data.    

In what follows I will briefly review what 
I see as some of our present understandings 
relating to the analytical methods used for 
Near Eastern obsidian studies, the known 
sources of obsidian in the Near East, the 
extent to which they were exploited and by 
whom, and then consider some other ways 
that might be valuable in elucidating the use 
of obsidian.  
 
Discriminating Between Sources 
Instrumental Methods 

The use of geochemical analysis to 
characterize obsidian was initiated by Renfrew 
and Cann in the 1960s. They used OES which 
is now largely obsolete (Cann and Renfrew 
1964; Renfrew et al. 1966, 1968); this was 
followed by neutron activation analysis 
(Wright 1969). Since then, a variety of 
methods have been used to characterize Near 
Eastern obsidians (Gratuze 1998; see also 
Frahm 2012b; Pollard et al. 2012) some of 
which seem to be as much about testing the 
efficacy of the technique as the results, and 
not all are directly comparable (Frahm 2010; 
Hancock and Carter 2010). The methods now 
most commonly used, and the associated 
laboratories,1 include INAA (MURR), LA-
ICP-MS (Bordeaux and Orleans), PIXE  
(Bordeaux and Paris) and EDXRF (Berkeley 
and MAX Lab McMaster) SEM-EDS 
(Bordeaux) and most recently pXRF 
(Shackley 2011; Frahm  and Doonan 2013; 
Frahm 2013a; and related papers). EMPA 
(Missouri) is also used (Frahm 2012b). Fission 
track dating is also used (Poupeau et al. 1998; 

                                                 
1 This list includes only the most commonly used 
laboratories and is not intended to exclude other 
laboratories carrying out similar procedures. 
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Oddone et al. 2003) and has proved useful in 
distinguishing sources otherwise difficult to 
separate (Poidevin 1998). Rock magnetism is 
also increasingly being used to identify the 
precise point of a flow from which the 
obsidian was obtained (Binder et al. 2011; 
Frahm and Feinberg 2013b), offering exciting 
possibilities for understanding how obsidian 
was exploited at a particular source.  

Each of the panoply of techniques 
available have their strengths and weaknesses; 
some are better suited to analyzing certain 
elements than others, others are non or 
minimally destructive, some are speedier than 
others, some produce elemental concentrations 
while others intensities which then need to be 
converted to concentrations using various 
standards. There are question marks over each 
method and some answer certain questions 
better than others (Shackley 2008; Frahm 
2012c). Most of these issues can be addressed 
in one way or another.   
 
Visual Characterization 

As well as geochemical analyses there 
have been a number of attempts to distinguish 
different obsidians on the basis of their 
physical characteristics, with varying degrees 
of success (Cann and Renfrew 1964; Braswell 
et al. 2000 inter alia). When carried out on a 
site-by-site basis, particularly where large 
assemblages make wholesale geochemical 
analysis impractical, in controlled conditions 
(including the use of blind tests) in 
conjunction with geochemical analysis, it has 
proved with a 75 to 99% degree of confidence 
to be a useful discriminator. It thus enables 
discussions of the techno-typological, 
chronological and spatial distribution of 
obsidian throughout an assemblage (Healey 
and Campbell 2009; Milić et al. 2014), which 
would not otherwise have been possible.  
 
Inter-Comparability of Data  

Comparison of concentrations of elements 
between methods is mostly reasonably 

successful (Hancock and Carter 2010; Milić 
2014, Table 4; Poupeau et al. 2010) though 
the issue of legacy data remains (although see 
Frahm 2014a). The main contention is still a 
small number of artifacts geochemically 
analyzed from each assemblage, placing any 
overall interpretation of obsidian use on a 
precarious footing (Shackley 2008). 
 

The Data Set 

This is partly because laboratories with 
suitable equipment and good comparative 
material are situated outside the country of 
excavation, which means that the artifacts 
have to be exported for analysis.  
Unfortunately there are often quite stringent 
restrictions on the number and types of 
artifacts permitted for export, and certainly 
forbid objects of ‘museum quality.’ Also, until 
recently, analytical methods tended to be 
expensive and partially destructive, making 
permissions even harder to obtain (cf. Orange 
et al. 2013). It is often not clear why 
excavators chose particular artifacts for 
characterization or how representative they are 
of the entire assemblage. Perhaps, too, the 
lack of understanding by archaeologists of the 
need to comprehensively analyze an 
assemblage, or at the very least to devise 
meaningful sampling strategies, has been a 
factor.  

The result of all this is that in most, if not 
all, cases we fall short of the recommendation 
that at least 60% of an assemblage needs to be 
characterized in order to apportion the 
obsidian to the sources at a 95% level of 
confidence (Blackman et al. 1993; see also 
Shackley 2008). However, where obsidian 
specialists are involved in selecting artifacts, it 
is becoming more usual to analyze more 
artifacts (Carter 2011; Healey and Campbell 
2014; Maeda 2003; Milič 2014; Orange et al. 
2013). For the future, the increasing 
confidence in the suitability of pXRF 
equipment for use in field laboratories (Frahm 
2013a; Frahm et al. 2014) will enable more 
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artifacts (ideally the whole assemblage) to be 
analyzed at the excavation, but in the 
meantime, it is still often difficult to assess the 
relative importance of the obsidian from each 
source at a particular site.  

Something else which we do not consider 
when attempting to understand and reconstruct 
networks (if that is what we want to do) is the 
range and location of excavated sites and how 
this might affect the data. A particular site 
may have been chosen for excavation in order 
to investigate specific (often non-obsidian 
related) questions or may sometimes be 
governed by modern political demands with 
the result that a lot of obsidian-related 
questions have had to go unexplored and 
unanswered (and at times unasked). Lacunae 
in the distribution of obsidian also may be as 
much a factor of location of excavations as 
real absences. With these limitations in mind, 
we will now briefly consider our present 
understanding of the use of obsidian. 
 
The Sources  

In the Near East obsidian occurs naturally 
in Anatolia, the Mediterranean, SW Arabia, 
Ethiopia, Armenia, Iran (probably) and 
Afghanistan. Here we are concerned primarily 
with the Anatolian and, to a lesser extent, the 
Armenian sources. There are at least 20 
known potential source areas (Figure 1) 
although not all provided ‘tool-quality’ 
obsidian or were exploited simultaneously or 
to the same extent. Even what we mean by a 
source can be ambiguous (Frahm 2012d).  

The focus on geochemical analysis means 
that the majority of sources,2 and often 
individual flows, can largely be distinguished 
by their geochemical composition even though 
with one exception we have little detailed 

                                                 
2 It has only recently been possible to distinguish 
between the two peralkaline sources of Nemrut Dag and 
Bingöl A (150km apart (Carter et al. 2013; Frahm 2010, 
2012c; Orange et al. 2013; Poidevin 1998).  It is still 
not possible to distinguish the two in much of the older 
data (but see Frahm 2014). There is also on occasion 
some ambiguity between some sources (Frahm 2013d).  

knowledge of individual sources (cf 
Özdoğan1994)3. Only in rare instances can we 
document the elemental variability of a 
particular source with any confidence, nor do 
we understand the geomorphology or even 
know the number of flows and outcrops at a 
particular volcano, or the variation in their 
physical nature and geochemical composition 
(Binder et al. 2011; Chataigner and Gratuze 
2014a and b). Studies involving geo-
morphology show too that outcrops can 
become accessible or disappear due to tectonic 
movement and fluvial events (cf Binder et al. 
2011), so we cannot assume that all outcrops 
known to us were available to prehistoric 
peoples and vice versa.  
 

Geographical and Chronological Extent of the 

Use of Different Sources  

 Most of our information about how and 
when sources were used in fact comes from 
the data generated by artifact analysis. This 
suggests that some sources are dominant 
through time, namely Göllüdağ east in central 
Anatolia and to a lesser extent Nenezi Dağ, 
and in eastern Anatolia the peralkaline sources 
of Nemrut Dağ and Bingöl A, as well as the 
calcalkaline sources labelled Bingöl B. Others 
played a supplementary role at various times 
(Carter et al. 2013; Frahm 2012a) though their 
role may be distorted by the small numbers of 
artifacts analyzed overall (Orange et al. 2013; 
see too McKillop 1996; Shackley 2008 on the 
limitations imposed by small samples). As 
well as a measure of the popularity of each 
source, albeit a crude one because it depends 
on how the artifacts were selected for analysis, 
these data are also the basis for the 
distribution of obsidian from the various 
sources. For the most part it indicates that 
Central Anatolian obsidians (mainly from 
Göllüdağ east, Nenezi Dağ and more rarely 
Acigöl) are found at settlements in central and 

                                                 
3 Hopefully this will be greatly improved by recent 
surveys such as those of Chataigner and Gratuze (2014a 
and b). 
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western Anatolia, and the Levant as far as the 
Euphrates, whereas obsidians from southeast 
Anatolia, mainly Nemrut Dağ and Bingöl but 
also Muş, Meydan Dağ, Suphan Dağ, 
Tendurek and an unlocated source (Renfrew’s 
3d) are found at settlements in eastern 
Anatolia and Northern Mesopotamia. 
Obsidians from both source areas are regularly 
found at settlements in northern Mesopotamia 
(mainly Syrian Euphrates) and the Levant. 
This highly generalized understanding has 
formed the ‘template’ for the majority of 
discussions of obsidian distribution (see map 
in Frahm 2014, Figure 1). Increasingly 
though, as more artifacts are analyzed, we are 
seeing this trend bucked, for example by the 
presence of east Anatolian obsidians at 
Çatalhöyük (Carter et al. 2008) and the 
presence of central Anatolian obsidians in the 
Early Bronze Age at Tell Mozan (Frahm and 
Feinberg 2013b and c) and with Armenian 
obsidian being used in the Northern Levant 
(Frahm et al. forthcoming). We should note 
here too that people were aware of the origins 
of their obsidian in that there is evidence of an 
acceptance of how the obsidian from each 
source should be worked and used (Healey 
2000; Maeda 2007; Nishiaki 1993).   

Chronologically and geographically there 
is great variation in the way obsidian was 
used, and here we can only highlight a few 
points. In the lower Paleolithic it seems to be 
only found at sites near to sources (Slimak et 
al. 2008; Yalçinkaya 1998); obsidian has been 
recovered from Palaeolithic settlements away 
from these areas but it is unusual and 
unfortunately not from reliable contexts 
(Moutsious 2010; Renfrew et al. 1966, but see 
Carter 2014 for a wider picture). The earliest 
indication we have so far of movement of 
obsidian away from source in the Near East is 
at Shanidar in Northern Iraq, from a context 
dated to c. 30,000BC, where two artifacts of 
peralkaline obsidian were identified (Renfrew 
et al. 1966), the source of which is some 250-
300km to the north. The next evidence is from 

more than ten thousand years later (c. 18,000 
cal. BC) in south-western Anatolia from the 
early levels in Öküzini cave where a flake of 
Nenezi Dağ obsidian was recovered (Carter et 
al. 2011). Throughout this time, obsidian was 
used widely though it is scarce (Cauvin and 
Chataigner 1998, 329). For the following 
period (PPNA/PPNB) there are more data, and 
artifacts made of obsidian both from Göllüdağ 
and Nenezi Dağ are found at various sites in 
western Anatolia and the Levant but still in 
minute quantities (Cauvin and Chataigner 
1998, Periods 0, 1 and 2).  

So far, the earliest evidence of relatively 
intense use of obsidian comes from the Upper 
Tigris region at the late epi-Paleolithic site at 
Hallan Çemi where obsidian comprises 56% 
of the lithic tool kit - some 2500 artifacts. 
Analysis of 16 artifacts show that obsidians 
from both Bingöl B and Bingöl A and Nemrut 
Dağ are present (Rosenberg 1994), the source 
being some 100-130km distant. Carter et al.’s 
recent analysis of 120 samples from the 
contemporary and nearby site of Körtik Tepe 
refines our understanding of the use of the two 
sources in that Bingöl obsidians were used 
earlier than the Nemrut Dağ obsidian; it also 
revealed the earliest use of obsidian from Muş 
located between the two source areas. Techno-
typological analysis also allowed them to 
suggest that Bingöl calcalkaline obsidians 
appear to have reached Körtik Tepe as 
decorticated nodules whereas the peralkaline 
obsidians came as corticated nodules. Techno-
typological studies have also demonstrated 
different knapping traditions in Upper Tigris 
region compared to contemporary practices in 
northern Mesopotamia and the Levant 
suggesting localized ‘communities of practice’ 
(Carter et al. 2013, Figure 10).  

By the late PPNA/EPPNB (ASPRO 
Period 3) obsidian is generally found in larger 
quantities and at a wider range of sites, and it 
is at this point that it has been used in wider 
archaeological narratives as evidence of 
networks of exchange (Asouti 2006; Watkins 
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2008), although detailed studies of obsidian 
show that the picture is much more nuanced.  
For example, there are a number of different 
pressure blade technologies: in central 
Anatolia, there is distinctive and very 
particular blade technology (naviform) 
associated with the Kaletepe P workshop on 
Göllüdağ which is different from that 
practiced at other workshops on Göllüdağ and 
has a different distribution (Balci 2014). 
Different blade techniques again are present in 
northern Mesopotamia (Binder 2007, 2008; 
Maeda 2009).   

By the later Neolithic and Ubaid there 
seems to be some sort of realignment in 
source usage (though this may also reflect the 
geographic location of settlements and 
excavated sites), and new sources also begin 
to be exploited (see for example Healey and 
Campbell 2009; Maeda 2003; Renfrew et al. 
1966: 48). At about this time, we also begin to 
see obsidian increasingly used for making 
things other than tools (Healey 2013).4 
Although there is a general decline in the use 
of stone for tool manufacture from the 
Chalcolithic (Rosen 1997), obsidian use 
continues regularly, albeit in small quantities, 
though one or two sites have exceptionally 
large amounts as for example at Khirbat al 
Fakar (al Quntar et al. 2011).  
 The reasons for the choice of obsidian 
from a particular source or combination of 
sources are probably many and varied and not 
always obvious (Chataigner and Barge 2008). 
Distance from source is likely to have been a 
factor, though not necessarily an overriding 
one (Barge and Chataigner 2003; Chataigner 
and Barge 2008; Healey and Campbell 2009; 
Ortega et al. 2013; cf Frahm’s maximal 
efficiency 2014). Abundance and accessibility 
of the obsidian at source is likely to have been 

                                                 
4 It is interesting that at times of  change and/or 
developing social complexity, lithics are used in 
unusual and often highly elaborate ways (Apel 2001; 
Carter et al. 2008) and are perhaps a way of expressing 
social distinction (Conolly 1999). 

a major factor, as is its quality (Freund 2013, 
781). For example, the size and quality of the 
obsidian at Kaletepe P on east Göllüdağ seems 
to have been the enabling factor for the 
production of a particular type of blade 
specific to this workshop (Balci 2013; Balkan-
Atlı and der Aprahamian 1998; Binder 2001; 
Binder et al. 2011). Conversely, on Nemrut 
Dağ we may note the avoidance of some flows 
of obsidians with feldspar phenocrysts and 
thus of poor flaking quality. Cultural affinities 
and social and ritual perceptions are also 
likely to have had a major role (see below). 
 

The Amount of Obsidian Involved 
So far I have focused on the origins of the 

obsidian obtained by communities.  It is also 
useful to have some idea of how much 
obsidian was involved before I continue the 
discussion of how it was acquired, its meaning 
and so on, because amount present has been 
used as a factor in explaining its distribution.  
The quantity of obsidian consumed at each 
site is usually given as a percentage of the flint 
(weight being only occasionally recorded). 
This is a very blunt instrument because it 
lumps all obsidian together and does not allow 
an assessment of relative importance of each 
source (Healey and Campbell 2009; Milić 
2014). Cessford and Carter have suggested 
that density in grams per cubic meter of 
occupation debris might be a more reliable 
and repeatable measurement (2005; see also 
Torrence 1986, Table 6. 126-7). Using this 
method, they calculate that between 116 and 
318kg per annum was acquired by the 
inhabitants of Çatalhöyük who depended on 
obsidian as a raw material for tool 
manufacture, although they were 190 km from 
its source.  Others report obsidian in terms of 
weight, for example at Aratashen, in the 
Ararat plain (Armenia) relatively near to 
source, had about 90kg or 18,000 obsidian 
artifacts (Chataigner and Barge 2008); from 
the Burnt House at Tell Arpachiyah  where 
obsidian was reported to be about 50%  a 
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sample of 2300 artifacts weighed 9000g 
(Campbell and Healey 2013) and at 
Domuztepe, a large site with 2000 or more 
inhabitants, where obsidian forms only about 
18% of the toolstone used, consumption of 
obsidian (assuming equal use across the site) 
is estimated at 202kg of obsidian  per 
generation (Healey 2000, 141-2). From these 
data, it is difficult to make comparisons. 

Weight and quantity of course are only 
one measure and do not necessarily tell us its 
relative importance to the inhabitants, nor 
indeed why they wanted to use it. In 
settlements where obsidian is not the 
dominant raw material, the reasons for 
acquiring and using obsidian blades might be 
the same for those who made their blades on 
site as those who preferred to acquire their 
blades ready-made (analogous to cooking 
from scratch or eating ready-made meals) 
although there would be considerably more 
obsidian present in the form of debris at the 
former. 

The form in which obsidian was obtained 
varies from community to community. At 
Çatalhöyük, it has been demonstrated that 
obsidian from Göllüdağ was often obtained in 
the form of large quarry flakes and implies 
direct access, though other ways were likely 
involved too (Carter 2011; Cessford and 
Carter 2005). The presence of unmodified raw 
materials is rare on sites: the nodules at Arqa, 
in the Lebanon, being highly unusual; 
amongst them there is a large block of 
obsidian weighing 22kg though it is some 
250km from its source at Göllüdağ (Thalmann 
2006). Most of our information is deduced 
from the type of debitage present. For 
example, in the upper Tigris, Carter et al. 
(2013) suggested that Bingöl B obsidian was 
obtained in the form of semi-prepared cores 
whereas peralkaline obsidian was unprepared, 
cf too Domuztepe and Arpachiyah (Healey 
2000, 140 and 148; but see too Frahm 2014; 
Kuhn 2004). Elsewhere attention has been 
drawn to some unusually large cores including 

one found with a large mirror at Kabri in 
Israel (Stekelis 1958), a core from Hagoshrim 
(4kg) (Schechter et al. 2013) and one from 
‘Ain el Kerk in the Rouj basin (715g) (Maeda 
2002) All these sites are over 200km distant 
from the source. There is also a large core 
from Tell Halaf  in the Khabur and several 
from Tilke Tepe (which is relatively near to 
the source area), one of which weighs 11kg 
(Korfmann 1982: 44). In contrast, at Sabi 
Abyad in the Balikh Valley also some 250km 
from the source, obsidian seems to have been 
acquired as ready-made blades. Here a parcel 
of 21 blades, with a total weight of 70g that 
were likely struck from the same nodule of 
peralkaline obsidian, was recovered. This has 
been interpreted as belonging to an individual 
and contrasted with another possible reserve 
of 300 blades from the burnt house at 
Bouqras, which seem to have been for 
communal consumption (Astruc et al. 2007; 
Roodenberg 1986). It seems then that there is 
no universal way of transporting obsidian, and 
suggests that our analyses should be sensitive 
to reduction stages present to help elucidate 
this, and also needs to be factored in to any 
discussion on exchange.  

Most explanations for the distribution of 
obsidian are concerned with the how rather 
than the why. Most still, at least to some 
extent, hark back to Renfrew’s models of 
exchange, and obsidian still seems to be seen 
as some sort of commodity, though not to the 
extent implied by Mellaart (1964, 1967, 176-
7). It is almost always conceived as part of a 
network in which someone or some 
community is the driving force - any change 
in quantities or use of different sources is seen 
as a change in control of sources or exchange 
partners (Biçakçi et al. 2011; Erim Özdoğan 
2011). Alternative more flexible models have 
been suggested by Ortega et al. using agent 
based models in which small world networks 
allow some villages to establish links with 
others up to 800km distant (2013). 
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The possibility of regional redistribution 
centers near sources (Mellaart 1964; Renfrew 
1975) has recently been reopened with the 
excavation of Tepecik-Çiflik, but as they note, 
much more research is needed (Biçakçi et al. 
2011: 101).  Further from source and where 
obsidian is present in substantially larger 
quantities than in the surrounding areas and 
where blades in excess of what would be 
required for local consumption were 
produced, as at Khirbat al Fakar (Hammoukar) 
(Al-Quntar et al. 2011), it has been suggested 
that it was distributed along the lines of the 
Mesoamerican gateway communities (Carter 
et al. 2013; Frahm 2010, 721ff.; Heath-
Anderson and Hirth 2009; Hirth 1978; Hirth 
and Castanzo 2006). This model may also be 
applicable to communities with large amounts 
of obsidian such as Magzaliyah and 
Arpachiyah. Other sites like Domuztepe 
appear to have a central role among sites in 
the surrounding area (Healey and Campbell 
2014), but in almost every case we lack the 
supporting regional data. We should note 
though, that despite the dependence on 
obsidian and the vast amounts present at 
Çatalhöyük, the inhabitants seem to have 
acquired obsidian independently of other 
communities (Carter 2011). 

I suspect that the answer to how people 
obtained obsidian is inevitably and 
inextricably bound up with their particular 
perception and understanding of obsidian, and 
its significance within their particular society, 
so that there may be several responses. 

Hunting and gathering communities 
almost certainly viewed the acquisition of raw 
materials rather differently from people in 
more sedentary situations. Both archaeological 
and ethnographic data suggest that mobile 
communities mostly seem to use materials 
which originate within their territories rather 
than exchange raw materials or tools in any 
significant quantity, acquiring the material 
directly for themselves, though there has been 
some discussion of the significance of 

distance. Whatever the case, it seems that 
there is no evidence for sustained or 
systematic exchange (see for example Fèblot-
Augustins 1993; Kuhn 2004; Pèrles 2013a: 
540; Shackley 1986; Whallon 2006; but see 
also Carter 2014; Carter et al. 2011).  This 
does not mean that the origins of the raw 
material was not without meaning to the 
people using it, as Pirie has suggested in the 
case of Pinarbaşi where the different uses of 
obsidian and flint may link peoples to a 
particular part of the landscape (Pirie 2011).  

Once communities become more 
sedentary (even though a transhumant pastoral 
or semi-nomadic way of life probably 
continued), it seems to have been rather 
uncritically assumed that obsidian was 
distributed through exchange networks along 
with ideas and other materials as part of a sort 
of package (Asouti 2006; Watkins 2008), and 
that it must have had a social significance 
simply because it was exotic. While this might 
turn out to be the case, each community seems 
to have made its own response to obsidian use, 
and so we need to look much more closely at 
individual data sets and deconstruct just how 
much obsidian was consumed and used, and 
for what purposes.  

As complex and urban societies emerge 
or develop, some probably did acquire at least 
some obsidian via more formalized trade and 
exchange networks, as suggested by the store 
of nodules obsidian at Kültepe and the 
quantities of obsidian involved at the vase- 
making workshop at Uruk-Warka 
(Lindermeyer and Martin 1993) or Atchana 
(Woolley 1955), and/or at least piggy-backed 
on trade networks of other materials. The 
intriguing suggestion made by Frahm and 
Feinberg (2013a) that artifacts of Göllüdağ 
obsidian found at Tell Mozan (well outside its 
expected distribution range) were part of a 
personal diplomatic gift, again suggests that 
we need to be looking much more closely at 
the material, its context and chronology.  
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The Role of Nomads 

It has long been thought that pastoral 
nomads might have been involved in obsidian 
diffusion (Chataigner 1994; Crawford 1978; 
Hole 1968; Wright 1969 inter alia; but see 
too, Cribb 1991: 14 re their involvement in 
trade), and Chataigner and Barge (2008) have 
put up a compelling model showing the 
possible role of transhumant nomads in some 
cases. One of the difficulties with pinning 
down this suggestion is that relations between 
nomads and sedentary groups varies over time 
(see Rosen 2008: 119, 131) and another is 
recognizing them archaeologically, as for 
example in the Hibermerdon survey (Ur and 
Hammer 2009). The frequently quoted 
historical example of the Alikan tribe, whose 
summer pastures were within the obsidian 
source area of Nemrut Dağ but who over-
wintered further south, some as far as the 
Sinjar and headwaters of the Khabur where 
the settlements are (Cauvin and Chataigner 
1998: 338; Cribb 1991; Frahm and Feinberg 
2013a and b), is used to support the argument 
that nomads were instrumental in the dispersal 
of obsidian, and it is a beguiling idea.   
However, extrapolating back to a different 
world and some millennia earlier is difficult. 
We also need to have a better understanding 
of how nomads might have engaged with 
obsidian themselves before assuming that they 
passed it on. It also does not account for the 
presence of obsidian beyond nomads’ 
territories, though Crawford (1978) has 
offered explanations as to how it might have 
been forwarded outside territorial limits. 
While the question must remain unresolved 
pending better archaeological documentation, 
it is possible that nomads were responsible for 
what Rosen calls the ‘trinket trade’ in the 
Bronze Age (Rosen et al 2005; and cf Frahm 
and Feinberg 2013a and b). On the other hand, 
we should not ignore or discount the 
possibility of a special expedition to acquire 
obsidian, either (Kador 2007). 
 

Other Ways of Tracing People’s 

Engagement with Obsidian 
There are other ways too, by which we 

might shape our thinking about why and how 
people understood, acquired, and used 
obsidian (cf Gebel 2014; Maeda 2009). 
Conneller is explicit that “materials are 
meaningful and these meanings are 
reciprocally generated in varied processes of 
people’s engagement with them. Tracing these 
connections reveals past worlds” (Conneller 
2011: 9). Thus it is through the ‘material-ness’ 
of obsidian and its origins that we might 
discover how and why people used it (cf 
Cooney 2005: 15; Geertz 2000: 16; van Gjin 
2010: 164, 166). As archaeologists, we accept 
almost without question that the act of making 
stone tools is inextricably bound up with an 
appreciation of their physical nature and 
cultural norms (Dobres 2000). 

It is often said that obsidian had both a 
utilitarian and a symbolic function, but these 
are values put on it by us. While we can 
relatively easily and ‘scientifically’ identify 
and explain the utilitarian side, just what we 
mean by symbolic aspects is rarely defined 
(cf. Goring Morris and Belfer-Cohen 2001; 
Sedit 2014). Two approaches to get behind 
these ideas suggest themselves (as well, of 
course, as a detailed study of the artifacts and 
their context): ethnographic analogy and 
contemporary evidence. Ethnographic data 
largely comes from very different situations 
(see for example Berleant 2007; Boivin and 
Owoc 2004; Gould 1980; Parry 2001; 
Pètrequin et al. 2011: 58-9; Saunders 2001) 
but one used quite extensively by 
archaeologists. In the Near East, we also have 
more or less contemporary textual references 
to obsidian and flint in Akkadian texts dating 
from c.3000BC onwards, a time when 
obsidian was still in use (summarised in CAD 
1962, Vol 16/5 ṣurru, and see too 
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Coqueugniot 1998; Postgate 1997).5 Quite 
apart from references to the specific use of 
obsidian, these textual descriptions are 
interesting because they document a world of 
beliefs not usually observable in archaeology 
alone, and show that obsidian (and other 
stone) continued to have a significance to 
people at a later date than the archaeological 
material alone might lead us to believe.   

In some respects, obsidian as a material is 
relatively well understood and appreciated 
both by us and by past peoples. It is hard and 
glassy (5-6 on the Mohs scale), and like flint, 
fractures in a predictable way with a sharp 
edge - a property noted in cuneiform lexical 
texts (CAD 16/6, 257). As we have seen, these 
characteristics have been exploited in different 
ways throughout prehistory. 

Its sensual features, such as shininess, 
reflectivity, translucence, and sometimes deep 
blackness give it a mysterious, almost 
ethereal, appearance. It is also smooth, almost 
silky to touch, and produces a tinkling sound 
when struck. There is also a distinctive smell 
associated with stone knapping which may not 
have gone unremarked. These sorts of 
attributes, though less definable, are known to 
have engaged various pre-modern people in a 
number of ways. Shiny and bright materials 
are often considered potent and to be infused 
with life-force (Gould’s ‘righteous rocks’ 
1980: 134; see too Gaydarksa and Chapman 
2008; Saunders 2002), or to reflect ancestral 
power (Brumm 2004: 147; Taçon 1991) and 
so to be closely linked to mythological 
understandings of the landscape (Brumm 
2004, 2011; Robinson 2004: 98), something 
not immediately recognized or experienced or 
appreciated by most present-day 
archaeologists (Hurcombe 2007; Jones 2004).   

                                                 
5 There are also references to rocks and minerals 

throughout the Egyptian and classical world (see for 

example Aufrère 1991; Decourt 1998; Graves-Brown 

2010). Stone, often flint, knives are mentioned in 

various places in the Hebrew Bible (ḥallamīš, Koehler 

and Baumgartner translated by Richardson 1994: 32). 

Color may also have had meanings that 
are not immediately apparent to us, an aspect 
which some suggest is often underestimated 
(Jones and MacGregor 2002, and papers 
therein). Obsidian is found in a variety of 
colors: black (opaque), green, grey, and red-
brown; sometimes it is mottled or striped 
(flow banding), features which are most easily 
visible in transmitted light. Indeed Carter 
suggests that the distinctive visual and tactile 
properties of the ‘exotic’ artifacts made from 
east Anatolian obsidians at Çatalhöyük would 
not have gone unnoticed by the inhabitants 
(Carter et al. 2008). The Mesopotamians too 
were aware of the different colors of obsidian 
and described it as black, green, and white, 
and sometimes as being without ‘lines’. 
Different colors were specified for different 
purposes. For example black obsidian is 
specified in statuary and for medicinal6 and 
ritual purposes (CAD 1962 vol. 16/5: 25). 
Glazed bricks are also described as being the 
color of obsidian (CAD 1962 vol.16/5: 25; 
Tawil 2002) and Babylon is described as a 
‘mountain of obsidian’ (CAD 1962 vol 16/5), 
perhaps indicating its splendor. 

The texts (CAD ṣ) also inform us that 
obsidian had a value. For example a Neo-
Assyrian king from Kouyunjik noted in a 
letter that it had become expensive (Harper 
1896, ABL 404; 17, 422). In Middle 
Babylonian texts it is regarded as a precious 
stone alongside gold, lapis lazuli, and 
carnelian; note for example a description of a 
necklace of 34 beads of obsidian, 33 golden 
beads, a center-piece of genuine lapis lazuli 

                                                 
6 Assyrian medical texts specify that black obsidian be 

powdered in mountain oil and used for medicinal 
purposes (CAD 1962: 258; Coqueugniot 1998: 352-3).  
Apparently medicinal use was a widely recognized 
feature as Saunders’ description of 16th century Aztec 
understanding of obsidian indicates: ‘The powder of 
this stone [obsidian], mixed with quartz crystal equally 
pulverized, removes cataracts and leucomas and clears 
up the vision’ (Saunders 2001: 224 quoting Francisco 
Hérnandez quoted by Clark 1989: 315). 
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set in gold in a list of gifts of Tušratta, a 
Mittanian king of the 14th BC (CAD 1962 
16/5). Indeed, just such a necklace was found 
in the grave of a Neo-Assyrian princess at 
Assur (now in the Vorderaisiatiche Museum, 
Berlin). As an aside, we might also note that 
the Epic of Giglamesh it is listed, along with 
other precious materials as a gift suitable for 
Shamhat, a harlot -‘…obsidian shall he give 
you, lapis and gold.’  (Gilgamesh VII line 
157)!  It is also regarded as a suitable offering 
to the gods: Tiglath-Pileser 1st (1114-
1076BC) records how he brought obsidian and 
other rocks and minerals “from the Mountains 
of the lands of Na’iri, which I conquered with 
the support of the god Ashur my lord. I 
deposited them forever in the HAMRU temple 
[which he had restored] of the god Adad, my 
lord forever” (CAD 11962, 16/5; Arnold and 
Beyer 2002: 143). So too, obsidian is listed 
among the rocks dedicated by Sargon to the 
god Marduk (Winckler Sar. Pl. 35, no. 74, 
142). 

Not all the attributes of obsidian are 
good.7 In a Sumerian poem describing the god 
Ninurta’s dramatic battle with Asag and the 
rocks, Ninurta passes judgement on the rocks, 
cursing or blessing them depending on how 
they acquitted themselves in the battle – 
obsidian/flint was cursed whereas other 
precious rocks like lapis lazuli were blessed. 
The poem also provides an explanation of how 
each rock got its physical properties, its 
technological use and cultural associations 
(Black et al. 2004/2006: 341) and so 
presumably shaped and reflected peoples’ 
understanding of the different rocks and 
influenced how and when they were used.  

We know that for pre-modern peoples 
sources of certain rock were regarded as 
sacred. This means that rights of access may 

                                                 
7So too, the Owens Valley Paiute (Steward 1933 quoted 
by Eerkens et al. 2008) regarded obsidian and /or the 
sources as poisonous or as having toxic qualities 
(Robinson 2004: 97). 

 

have been restricted and certain rituals 
performed before any expedition could be 
mounted.8 Various examples have been 
described and discussed and need not be 
rehearsed here (see inter alia Brumm 2011; 
Burton 1980; Edmonds 1995; Stout 2002; 
Taçon 1991, 2004; and papers in Boivin and 
Owoc 2004). These sorts of data are often 
used as an aid to interpretation by 
archaeologists when questioning why 
particular sources of rock were exploited by 
Neolithic peoples in Europe (Bradley and 
Edmonds 1995; Cooney 1998, 2005; Edmonds 
1999; Pétrequin et al. 2011) though rarely 
specifically to obsidian (but see Dillian 2002; 
Frahm 2012d).  

Obsidian sources in the Near East, as in 
many of the situations above, are in 
inaccessible mountainous terrain, usually far 
from any known settlements and very 
different from the lived landscape (cf Frahm 
2010; Maeda 2009), a feature which may well 
have impacted people’s perception and 
appreciation of it as something unusual and 
outside of their daily experiences.  

Ethnography shows too that landscapes 
had supernatural power and complex cultural 
significance (Brumm 2011). The exploitation 
of sources of rock went far beyond being the 
supply of raw material. The special nature of 
the rock from a specific source may be 
transferred to the stone worker and user 
(Tacon 1991; 1999), and so too a journey to 
obtain exotic goods by individuals is believed 
to give power to the traveler as well as a 
special aspect to any goods which they may 
acquire (cf Helms 1988). We need to 
remember too that every time obsidian (raw or 
crafted) passes through different hands and is 
worked and used, it accrues meaning (Gosden 
and Marshall 1990). 

                                                 
8 Rituals are often performed before a quarrying or 
mining expedition sets off, to ensure a good and a safe 
harvest and to placate the spirits (see for example 
Robinson 2004: 97; Stout 2002).  
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In our explanations of how things got 
from a to b, we tend to be obsessed by finding 
the most cost-efficient route, but objects, 
materials, time, and distance had different 
meanings in pre-modern societies (Helms 
1988). Our estimates of distance between 
source and consumer using terrain modelling, 
GIS, and carrying capacity (Astruc et al. 2007: 
336f; Barge and Chataigner 2003; Chataigner 
and Barge 2008) may serve to put some 
geographic perspective and are testable, but do 
not take into account (un)familiarity with the 
route, the pleasure of journeying for its own 
sake, or the rituals, taboos and social 
obligations that might be encountered on the 
way.  Rather, the action of moving materials 
and objects from place to place suggests that 
materials and journeys are “…socially 
meaningful and historically constituted 
practices that respond to and transform their 
cultural context. They are embodied 
experiences, real and mythical, that constitutes 
a person’s identity and condition” (Cummins 
and Johnston 2007 passim; see too Gero 1989: 
103). So too, the act of moving through the 
landscape is a fundamental part of the 
experience of and engagement with places 
(Edmonds 1999; Ingold 2004, 2011: 148; 
Tilley 1994: 29-30) not just a means to an end.  
Indeed, “…. the identity of person would have 
become inextricably bound with the locality of 
her place in the settlement or on the 
landscape” (Steadman 2005: 296; cf Ingold 
2006; Verhoven 2013) – important if we 
consider that the origins of obsidian may have 
been significant to the people using it (cf 
Helms 1988). It is more like Ingold’s 
suggestion of wayfaring or “meshwork’s of 
entangled lines involving all aspects of people 
and things” (Ingold 2011: 143; cf Hodder’s 
entanglement 2012) rather than a network, and 
provides different ways of looking at dots on 
maps and apparent connections.  
 
 
 

Discussion and Conclusion 
This brief survey has highlighted aspects 

of the use of obsidian over thousands of years 
and hundreds of kilometers. The area I am 
considering is vast, and the sites and artifacts 
widely and unevenly distributed with the 
result that, to borrow a phrase from Felix 
Riede and ultimately Tolkein, the data has 
been “stretched thin, like butter on too much 
bread....” (Riede 2007).    

Such data should not really be used to 
make general assumptions. This should not be 
a cause for despair, but it does mean that we 
need to find different, more integrated ways of 
looking at what is behind the distribution, and 
not impose models on the data which have 
been constructed to suit our understanding of 
the world, concepts which for pre-modern 
peoples may have had no meaning.  

It is clear that for many peoples, artifacts 
and materials are significant for reasons other 
than the obviously functional. Appreciating 
how certain minerals and rocks bridge the 
symbolic and material world may be a 
difficult concept for us because, as post-
modernists, our interpretation of our own 
world is different (Thomas 2004), but also 
perhaps in part because we do not need stone 
for our own survival, we regard it as a means 
to an end and so we do not directly engage 
with it. For Mesopotamians though substance 
was not separated from function, nor was 
there a hard and fast dividing line between the 
natural and supernatural (Postgate 1997: 220).  

To rise to this challenge, our analyses 
need to balance prosaic technical descriptions 
and geochemical analyses with observations 
and understandings of the material qualities of 
obsidian, and to be more adventurous in 
exploring accounts of people’s engagement 
with materials, sources, and landscapes. We 
also need to contextualize the use of obsidian 
within the wider society (Baysal 2013; Gebel 
2014). This contextualizing is important 
because we need to be careful not to impose 



 

 IAOS Bulletin No. 51, Summer 2014 
Pg. 19 

 

our own understandings and interpretations on 
to the past (Berleant 2007). 

It is hoped that integrated studies will 
eventually allow us to address questions as to 
why obsidian was selected as a raw material 
and worked and used in particular ways; why 
obsidian from particular sources were chosen; 
why some sources were preferred above 
others; and why this changed through time.  

The way we problematize the study of 
obsidian and the framework in which we 
choose to interpret it, whether on an 
economic, political, processual, post-
processual, agentive, or phenomenological 
basis will affect our perceptions of how and 
why obsidian was used. Rather than try to 
explain and generalize using inadequate data, 
it is perhaps time to observe and record 
systematically on a case-by-case basis.  
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Abstract 
 This paper describes a rigorous method for estimating an obsidian hydration rate based on 
temporally-sensitive artifacts, using a weighted linear least-squares best fit. The individual data 
points are weighted by a factor which reflects the level of confidence in the ages. The 
mathematics for the technique are developed and a rate example is computed for Meadow Valley 
Mountains obsidian from Lincoln County, Nevada. The rate is applied to an archaeological 
example for site 26CK8411 in the Moapa Valley, Nevada, and shows the rate gives 
archaeologically reasonable ages. The method is generally applicable in estimating hydration 
rates from temporally-sensitive artifacts, and is an efficient employment of often-sparse data.  

 
Introduction 
 This paper describes a rigorous and 
consistent method for developing a hydration 
rate estimate based on temporally-sensitive 
artifacts, employing a weighted linear least-
squares best fit. Use of temporally-sensitive 
artifacts such as projectile points is not new 
(e.g. Pearson 1995), but the process is fraught 
with peril. Should the analyst use the median 
age for each point type, or try to determine 
“hinge points” between types? Is the use of 
either the median or the hinge points 
applicable for very long-lived types such as 
Elko? Does including such point types 
improve or degrade the rate estimate? 

The method described here addresses 
these issues by including a confidence-based 
weighting factor for each data point. The 
weighting factors are not arbitrary but are 
based on the inverse of the known span of 
persistence of the artifact type; the longer the 
span, the lower the confidence in the artifact’s 
age. The analysis assumes the hydration rim 
data have been corrected for effective 
hydration temperature (EHT) using the 
method of Rogers (2007), including the effects  
 

 
of site elevation, burial depth of the artifact, 
and site formation processes. 
 The mathematics for the technique are 
developed from least-squares best fit theory 
and applied to obsidian hydration. It is shown 
that errors are minimized if the hydration rim 
value is chosen as the independent variable in 
the analysis, and the square root of time as the 
dependent variable. A specific mathematical 
form for the weighting factors is developed, 
which is applicable in all cases. An example is 
presented based on Meadow Valley 
Mountains obsidian, from Lincoln County, 
Nevada, with a summary of the method. An 
application to obsidian debitage from site 
26CK8411 in the Moapa Valley, Nevada, 
shows that the rate yields archaeologically 
reasonable ages. 
 

Least-Squares Best Fit Theory 
 It is well known that the growth of the 
hydration rim in obsidian proceeds as 
 

 r2 = kt                     (1) 
 

where  r  is  the  EHT-corrected  hydration rim  
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(typically in microns), t is the age (typically in 

years), and k is the hydration rate (in µ2/yr or 

µ
2/1000 yrs) (Crank 1975; Doremus 2002). 

Thus, the rate is a slope, and can be computed 
by least-squares best fit methods. The physics 
of the situation (zero rim at zero time) dictates 
that the best fit line passes through the origin. 
 Consider a general data set of N pairs {xi, 
yi}, in which the yi values are assumed to 
include random errors and the xi values are 
assumed error-free (Cvetanovic et al. 1979; 
Meyer 1975). Assume further that a 
theoretical model suggests a linear 
relationship between the two, and that the best 
fit line is constrained to pass through the 
origin as in equation (1). The least-squares 
best fit method then yields a slope of  
 

 S = ∑ wixiyi/∑wixi
2    (2) 

 

(Cvetanovic et al. 1979: 52, eq. 6), which 
minimizes the mean-square errors in y. Here 
the sums are taken over all N data points, and 
wi is a weighting factor, typically chosen to be 

1/σi
2, where σi is the standard deviation of the 

errors in y associated with the ith data point 

Note that σi is the statistically expected error 
for the ith point, not the difference between the 
ith data point and the best fit line.  

In applying equation (2), it is possible to 
choose either t, r, or r2 as the independent 
variable x. In each case the resulting slope S is 
related to hydration rate k shown in Table 1. 
 

Independent 

variable 

Dependent 
variable 

Hydration 

rate 

t r2 k = S 

r2 t k = 1/S 

r sqrt(t) k =1/S2 
Table 1. Choices of independent variable in 
analysis. 

 
An obvious first choice is to use t as the 

independent variable, since then the slope 
yields the rate directly. However, the best fit 
procedure is based on the assumption that the 
independent variable is error free, which is 

clearly not the case here since there are errors 
(i.e. uncertainties) in both the hydration rim 
value and the assumed age. Furthermore, the 
uncertainties in t are much greater than in r, so 
t is not a good choice for independent 
variable. 
      Choosing between r and r2 as independent 
variable depends on propagation-of-error 
theory (Taylor 1982). It can be shown that the 
error coefficient of variation (CV) for r2 is 
twice that of r. Thus, choice of r as the 
independent variable and sqrt(t) as the 
dependent variable more closely approximates 
the assumed error-free condition for the 
independent variable. For this case the mean 
value of the hydration rate is 

 

k = 1/S2      (3) 
 

 Once S has been computed, the next step 
is to compute the standard deviation of the 
slope, based on errors resulting from the best-
fit solution. The best-fit value of yi 
(designated ŷi) is then given by 
 

 ŷi = Sxi       (4) 
 

and the error between the best fit and the 
measured data is then 
 

 δi = ŷi – yi      (5) 
 

Finally, the standard deviation of the slope 
value S is (Cvetanovic et al. 1979: 52, eq. 6e) 
 

 σS = sqrt{∑wiδi
2/[(N-1)∑wixi

2} (6) 
 

and the CVs of the slope is σS/S. The CV of 

the rate is CVk = 2 × CVs, and the standard 
deviation of the rate is then 
 

 σk = CVk × k      (7a) 
 

or 

σk = 2 × CVs × k    (7b) 
 

 Appropriate values for the weighting 
factors wi must also be defined. The present 
case involves temporally-sensitive artifacts 
such as projectile points, in which the age 
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assigned to a point is typically the median age 
for the type. For example, the Rose Spring 
point type is generally considered to have 
been employed between approximately 1600 
cal BP (Yohe 1994) and 650 cal BP (Justice 
2002: 321); by contrast, the Elko point type 
was exceptionally long-lived, from 
approximately 7800 cal BP to 1800 cal BP 
(Smith et al. 2013: 588, Fig. 3). Thus the Rose 
Spring type would be assigned an age of 1125 
cal BP, and the Elko 4800 cal BP.  

However, the confidence associated with 
these ages differs, since the Rose Spring type 
was manufactured over a span of only 950 
years, while the Elko span was 6000 years; the 
shorter the span, the higher the confidence, so 
the weighting factor should be inversely 
related to the time span. For ages uniformly 
distributed between where tb (the beginning 
age) and te (the ending age), the standard 
deviation of the age is (tb – te)/sqrt(12). A 
simple form for the weighting factors is then 
 

 wi = 1/(tb – te)
2     (8) 

 

The factor by sqrt(12) is omitted since it 
cancels out of equations (2) and (6). 

Thus, given a set of data points and a 
model of the physical process, the mean and 
standard deviation of the hydration rate can be 
computed. 
 
Application to Obsidian Hydration 
 

Hydration Rate Example: 

 A data set from Lincoln County, Nevada, 
geochemically sourced to the Meadow Valley 
Mountains, is shown in Table 2 (Daron Duke, 
personal communication). The artifacts were 
recovered from a number of sites in Lincoln 
County, and all have been corrected to an 

EHT of 20°C. Here Rmeas is the measured 
value of the hydration rim and R20 is the rim 

corrected to EHT of 20°C, both in microns. 
All were recovered from surface contexts. 
 

 

Cat. 

No. Site 

Elev, 

ft 

amsl 

Rmeas, 

µµµµ 

R20, 

µµµµ Type 

5 26LN5669 3259 2.90 2.81 
Desert 
Series 

18 26LN3736 3126 2.50 2.38 
Desert 
Series 

19 26LN3736 3128 2.70 2.57 
Desert 
Series 

3 26LN5669 3259 3.20 3.10 
Rosegate 

Series 

6 26LN5669 3259 4.10 3.97 
Rosegate 

Series 

21 26LN5580 4543 7.50 8.65 
Elko 

Series 

26 26LN5586 5299 6.60 8.45 
Elko 

Series 

12 ISO 4641 8.80 10.29 
Humboldt 

Series 

9 ISO 5099 4.70 5.85 
Gatecliff 

Series 

56 26LN0251 3823 9.00 9.40 
Western 
Fluted 

Table 2. Meadow Valley Mountains obsidian 
artifacts. 

 
Temporal values were assigned based on 

Justice (2002), modified as appropriate by 
Yohe (1994) and Smith et al. (2013) (Table 3). 
The weight factors are computed from 
equation (8), and normalized by dividing each 
factor by the value for artifact Cat. No. 5; the 
normalization is for convenience, and does not 
affect the resulting values of rate. 

Note that the weighting factors have the 
effect of emphasizing data points 
corresponding to types whose age can be 
estimated more closely (Desert Series and 
Rosegate Series), and de-emphasizing those 
point types which were long-lived (Elko, 
Humboldt, Gatecliff). However, the long-lived 
point types are not entirely excluded, and still 
contribute to the solution. 
 Using the hydration rim data from Table 
2 and the mean age and weight factor data 
from Table 3, hydration rates were computed 
for each of the three choices of independent 
variable in Table 1. Table 4 shows results. 
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Cat. 

No. 
Type 

Beginning 

age (tb), cal 

BP 

Ending age, 

(te) cal BP 

Mean age, 

cal  BP 

Span, 

yrs 

Weight 

factor (wi) 

5 Desert Series 950 150 550 800 1.0000 

18 Desert Series 950 150 550 800 1.0000 

19 Desert Series 950 150 550 800 1.0000 

3 
Rosegate 

Series 1600 650 1125 950 0.7091 

6 
Rosegate 

Series 1600 650 1125 950 0.7091 

21 Elko Series 7800 1800 4800 6000 0.0178 

26 Elko Series 7800 1800 4800 6000 0.0178 

12 
Humboldt 

Series 8000 1400 4700 6600 0.0147 

9 
Gatecliff 

Series 7000 3300 5150 3700 0.0467 

56 
Western 
Fluted 14000 11000 12500 3000 0.0711 

Table 3. Temporal parameters for Lincoln County, Nevada, artifacts. 

 
The hydration rates as determined by the 

three different methods (choices of 
independent variable) and summarized in 
Table 4 are not statistically independent, and 
thus an analyst would be justified in using any 
of them. However, the associated standard 
deviations vary considerably, and thus the 
analyst would have higher confidence in the 
rate determined by using r as the independent 
variable. 

As a caveat, it is preferable to treat each 
artifact as an individual data point; it can be 
shown that aggregating the artifacts of a 
particular type and using a mean hydration rim 
is less accurate. There are cases in which the 
individual values are no longer extant and 
only means and standard deviations are 
available. In such cases each data point should 
be weighted by the number of specimens 
represented as well as by the weight factors in 
equation (8) above. 

 
Hydration rate, 

µµµµ
2
/1000 yrs 

r is independent 
variable 

r2 is independent 
variable 

t is independent 

variable 

Mean 11.10 9.74 8.51 

Standard deviation 1.11 2.47 2.83 

CV 0.10 0.25 0.33 

Table 4. Hydration rate summary, Meadow Valley Mountains obsidian, EHT = 20°C 
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Summary of the Method 
The procedure above is best applied in a series of steps. 
 
1. Sort the artifacts by geochemical source – 

artifacts from different geochemical 
sources should never be mixed. Verify the 
source by XRF, LA-ICP-MS, or INAA if 
possible. 

2. Identify the artifacts as temporally-
sensitive types for which ages are known. 

3. Get hydration rim measurements made on 
the artifacts. 

4. Correct the hydration rims to a standard 
EHT by the methods of Rogers (2007). An 

EHT of 20°C is used here. 
5. Assign median ages and age spans to the 

artifacts, using published references 
appropriate to the area from which the 
artifacts were recovered. 

6. Compute the mean slope from equation 
(2), using r as the independent variable 
and sqrt(t) as the dependent variable. 
Table 5 shows an implementation in MS 
Excel. The mean slope is then 

475.4733/50.0939 = 9.49 yrs0.5/µ. The 
mean rate is computed from equation (3) 

as 1/(9.49)2 = 11.10 × 10-3 µ2/yr or 11.10 

µ
2/1000 yrs. 

7. Using the slope determined above, 
compute the values of ŷi from equation 

(4), then compute δi  from equation (5) 

and compute wiδi
2. Table 6 shows an 

implementation in MS Excel. 
8. The standard deviation of slope can now 

be computed from equation (6). The term 

∑wiδi
2 = 101.9113 from Table 6; since 

there are 10 data points, N - 1 = 9; and the 

term ∑wixi
2 = 50.0939 from Table 5. 

Equation (6) then yields σS = 0.4754 and 
CVs = 0.0501. 

9. Finally, the CV of rate (CVk) is 2 × 0.0501 
or 0.1002, or 0.10 after rounding to two 
decimal places. The standard deviation of 
the rate is then computed from equation 

(7) to be 1.11 µ2/1000 yrs. 

10. When quoting results, always include both 
mean and standard deviation, and cite the 
EHT for which the rate applies; for 
example “The hydration rate for Meadow 
Valley Mountains obsidian computed from 

these ten artifacts is 11.10 ± 1.11 µ2/1000 

yrs at EHT = 20°C”. 
 

X=r 

Y = 

sqrt(t) w  wXY wX
2
 

2.81 23 1.0000 65.7948 7.8708 

2.38 23 1.0000 55.7081 5.6425 

2.57 23 1.0000 60.1827 6.5854 

3.10 34 0.7091 73.6346 6.7964 

3.97 34 0.7091 94.3421 11.1564 

8.65 69 0.0178 10.6526 1.3298 

8.45 69 0.0178 10.4131 1.2707 

10.29 69 0.0147 10.3611 1.5546 

5.85 72 0.0467 19.6420 1.6025 

9.40 112 0.0711 74.7423 6.2847 

Sum terms: 475.4733 50.0939 

 Table 5. Computation of mean slope. 
 
 

X=r 

Y = 

sqrt(t) w ŷi δδδδi wδδδδi
2
 

2.81 23.45 1.0000 26.63 3.18 10.0917 

2.38 23.45 1.0000 22.55 -0.91 0.8201 

2.57 23.45 1.0000 24.36 0.91 0.8197 

3.10 33.54 0.7091 29.38 -4.16 12.2531 

3.97 33.54 0.7091 37.65 4.11 11.9594 

8.65 69.28 0.0178 82.09 12.81 2.9170 

8.45 69.28 0.0178 80.25 10.96 2.1371 

10.29 68.56 0.0147 97.63 29.08 12.4232 

5.85 71.76 0.0467 55.57 
-

16.19 12.2579 

9.40 111.80 0.0711 89.23 
-

22.57 36.2321 

Sum = ∑wiδi
2 101.9113 

Table 6. Computation of standard deviation of 
slope. 
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An Archaeological Test Case 
 As a test case, the rate determined above 
is applied to obsidian debitage data from 
26CK8411 (House 46), in the Moapa Valley 
of southern Nevada. The site was initially 
excavated by Mark Raymond Harrington in 
1925-26. It was covered by Lake Mead 
beginning in 1937, and was exposed with the 
retreat of the lake level in 2001. In 2009 the 
site was re-excavated by a field school from 
the University of Nevada, Las Vegas, directed 
by Karen Harry (Harry 2013). The site was 
found to be a multi-component site, with a 
substantial Pueblo II occupation (AD 1050 – 
1100), followed by Paiute occupation in the 
proto-historic period (AD 1663 and 
subsequent). The Pueblo II occupation was 
dated by pottery typology, and the Paiute 
occupation by radiocarbon and projectile 
points (Desert series). The elevation of the site 
is 1203ft above mean sea level. 
 Ten obsidian specimens from the site 
were sourced to the Meadow Valley 
Mountains and hydration rims were measured 
(Table 7) (Daron Duke, personal 
communication). 
 

Specimen ID 

No. 

Description Rmeas 

35 Thinning flake 2.30 

36 Thinning flake 3.60 

37 Flake core 2.60 

40 Retouched flake 2.60 

41 Retouched flake 2.30 

42 General flake 2.50 

43 Biface tip 1.50 

44 General flake 2.70 

45 General flake 2.60 

47 General flake 2.30 

Table 7. Obsidian specimens from CK268411. 

 
Computing age requires first computing EHT, 
which is a function of local temperature 
conditions and burial depth of the artifact 
(assumed to be zero here). Temperature 
parameters were computed by regional scaling 
from meteorological data from the Western 
Regional  Climate   Center   from   data   from  

 
1980-2010 for stations at Overton, Mesquite, 
Pahranagat Wildlife Refuge, Tempiute, 
Caliente, and Pioche. The model yields an 
annual average temperature of 20.28°C, an 
annual variation (hot month mean minus cold 
month mean) of 21.16°C, and a mean diurnal 
variation of 19.48°C. 

Effective hydration temperature for the 
specimen (EHT) was computed by numerical 
integration of the hydration rate over a 
modeled temperature profile based on these 
parameters, resulting in an EHT of 25.37°C 
(Rogers 2007, 2012). After EHT was 
obtained, a rim correction factor (RCF) was 
computed as 

 

RCF = exp{[10000/(EHT + 273.15) - 
10000/(EHTr + 273.15)]/2}  (10) 

 

where EHTr is the EHT for the hydration rate, 

20°C in this case. Finally, the hydration rim 

value corrected to 20°C (R20) is 
 

 R20 = RCF × Rmeas    (11) 
 

where Rmeas is the measured value of the 
hydration rim, and age is  
 

 t = R20
2/k      (12) 

 

where k is the rate (1.1 µ2/1000 yrs at 20°C).  
There are always errors, or uncertainties, 

in the parameters used for age computation, 
the primary sources of error being obsidian 
rim measurement, errors in the hydration rate 
ascribed to a source, intra-source rate 
variability due to uncontrolled intrinsic water 
in the obsidian (Ambrose and Stevenson 2004; 
Stevenson et al. 1993; Zhang et al. 1991; 
Zhang and Behrens 2000), errors in 
reconstructing the temperature history (Rogers 
2007), and association errors caused by site 
formation processes (Schiffer 1987). The 

standard deviation of the age estimate, σt, can 
be shown to be (Rogers 2010) 
 

σt = 2 × t × sqrt[(σr/r)
2 + (0.06σEHT)2 + 

(CVks/2)2 + CVke
2]     (13) 
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where the variables are defined as follows: σr 
is the standard deviation of the hydration rim 

measurement, and is ∼0.1µ; r is the mean 

hydration rim; σEHT is the uncertainty in EHT 

post-correction, and is ∼1.0°C; CVke is the 
coefficient of variation of the hydration rate 
ascribed to the obsidian source, and is 
assumed to be 0.10 (Table 4); and CVks is the 
coefficient of variation of the intra-source rate 

variations, assumed to be ∼0.15.  
Table 8 shows the resulting ages and 

standard deviations. 
 

Spec. 

ID 

No. 

Description 
Rmea 

µµµµ 

R20 

µµµµ 

Mean 

age, 

cal 

BP 

Std. 

dev. 

age, 

yrs 

35 
Thinning 

flake 2.30 1.69 262 76 

36 
Thinning 

flake 3.60 2.65 654 185 

37 Flake core 2.60 1.91 337 97 

40 
Retouched 

flake 2.60 1.91 337 97 

41 
Retouched 

flake 2.30 1.69 262 76 

42 
General 

flake 2.50 1.84 312 90 

43 Biface tip 1.50 1.10 108 33 

44 
General 

flake 2.70 1.99 364 105 

45 
General 

flake 2.60 1.91 337 97 

47 
General 

flake 2.30 1.69 262 76 

Table 8. OHD ages for debitage from 26CK8411 

 
 Figure 1 shows a plot of the ages 
converted to dates AD. Specimen 36 falls 
close to the Pueblo II dates derived from 
pottery, but is nonetheless later. The 
remaining specimens fall within the Paiute 
period and agree with the radiocarbon dates 
reported by Harry (2013). Thus, it appears that 
the rate yields ages which are consistent with 
other dating methods. It also appears that the 
primary period of obsidian use post-dates the 
Puebloan occupation. 

Conclusions 
The method of weighted least-squares 

described here is generally applicable in 
estimating hydration rates from temporally-
sensitive artifacts such as projectile points. It 
places heavier weights on projectile point 
types whose age is well defined, and has the 
great advantage that all dated point types can 
be used, rather than ignoring artifacts which 
have a long time span associated with them. It 
can be employed consistently with different 
point types and does not require arbitrary 
inclusion/exclusion judgments. It is thus an 
efficient method of employing the data, and 
the archaeological example presented shows 
that the rates thus derived give 
archaeologically reasonable results. 
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Figure 1. Obsidian ages on debitage from site 
26CK8411, Moapa Valley, Nevada. 
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OBSIDIAN USED IN ART:  

A BAROQUE PAINTING SHOWING THE MARTYRDOM OF SAINT CATHERINE 
 

Michael D. Glascock and Jeffrey R. Ferguson 
Archaeometry Laboratory, Missouri University Research Reactor 

 

It is well known that the predominant use 
for obsidian was the production of sharp-
edged tools for cutting, scraping, piercing, etc. 
Some less common uses for obsidian include 
jewelry, lip plugs, mirrors, and surgical 
scalpel blades. However, an even more rare 
use of obsidian occurs in the field of art. This 
article describes work we did to identify the 
medium used for a painting being studied by 
an art historian at the University of Missouri-
Columbia (MU). 

In the fall of 2012, we were contacted by 
Dr. Mary Pixley, a postdoc in the Department 
of Art History and Archaeology at MU. Dr. 
Pixley was studying a painting on stone that 
MU acquired several years earlier from a 
dealer in Europe. A color photo of the painting 
is shown in Figure 1. The painting tells the 
story of the beheading of Saint Catherine of 
Alexandria in 305 AD on the orders of the 
Roman Emperor Galerius Maxentius. The 
mahogany stone, with its mottled black and 
red pattern, forms an integral part of the 
composition. In addition to being painted on 
an unusual medium, another notable feature of 
the painting is the display of milk pouring 
from the neck of Saint Catherine at the 
moment of her execution. This flow of milk is 
interpreted to indicate her innocence and 
purity. The stone painting, which has 
dimensions of about 20x20cm and 2cm 
thickness, is encased in a carved and gilded 
seventeenth century French wooden frame.  

Before contacting us, Dr. Pixley asked 
some colleagues in geology what type of stone 
might have been used for the painting. One 
person suggested that it might be jasper, while 
another suggested obsidian. She was 
encouraged to contact the Archaeometry 
Laboratory at MURR to identify the type of 
stone. Because we were intrigued, we took our 

portable XRF spectrometer (Bruker III-V) to 
the museum where we performed a non-
destructive analysis of the stone. Our analysis 
proved that the stone was obsidian – which 
was also evident by observing several small, 
shiny, conchoidal fractures on the back side of 
the stone. Once we determined that the stone 
was obsidian, we compared the measured 
elemental information to the Archaeometry 
Laboratory’s database of previously analyzed 
sources, and we were able to find a highly-
probable match to the well-known Mexican 
source located at Ucareo in the State of 
Michoacan. Our data are presented in Table 1. 

 

 
Figure 1. Painting on obsidian of the 
beheading of Saint Catherine of Alexandria. 
 

The use of Ucareo obsidian as a medium 
for paintings has been reported previously by 
Calligaro et al. (2005) who used PIXE to 
analyze two works housed in the Louvre 
Museum painted by the Spanish Baroque artist 
Bartolome Esteban Murillo (1617-1682). Both 
of  the   Louvre   paintings  were  traced  to the  



 

 IAOS Bulletin No. 51, Summer 2014 
Pg. 40 

 

Element 
(ppm) 

Results for 
Obsidian 
Painting 

Ucareo (n = 34) 
 

Mean   Std. dev. 

Fe 8286 8402 ± 671 
Rb 140 152 ± 6 
Sr 13 11 ± 2 
Y 22 21 ± 2 
Zr 111 113 ± 6 
Nb 10 12 ± 2 

Table 1.  Comparison between obsidian in the 
Missouri painting and Ucareo source material. 

 
Ucareo source. A third Murillo painting on 
obsidian (still untested) is located in the 
Museum of Fine Arts in Houston. The 
obsidian used in the Louvre paintings was 
compared to several Mesoamerican obsidian 
“smoking mirrors” held in Paris at the Musée 
de l’Homme and Musée National d’Histoire 
Naturelle, with all pieces apparently coming 
from the obsidian source in Ucareo. This 
information suggests that the obsidian stones 
used to produce the paintings were probably 
transported across the ocean to Spain 
following the conquest of Mexico by Hernán 
Cortes in the sixteenth or early seventeenth 
century and eventually used as medium for 
paintings. 

According to an article by Pixley (2012), 
the idea to use stone as a medium for paintings 
evolved from the works of Sebastiano del 
Piombo (1485-1547), who conducted 
experiments with stone in the 1530s as a way 
to preserve his paintings. A number of other 
artists learned this method and produced 
paintings on a variety of types of stones. The 
most prolific of these was the French painter 
Jacques Stella (1596-1657), who learned the 
technique in Florence and influenced a 
number of his students to paint on stone. 
Although the Missouri painting is not typical 
of Stella, it is quite possible that one of his 
students created the painting. 

An old piece of paper on the wooden 
backing board of the painting states the 
painting was in possession of the Capuchin 
Monastery in Martigues in 1793. The 

portrayal of the execution of Saint Catherine 
suggests that it was inspired by an Italian friar 
named Girolamo Zonca, who in 1631 
composed a widely cited article dedicated to 
St. Catherine of Alexandria as both a virgin 
and martyr. The style of wooden frame is also 
characteristic of the seventeenth century. 
Thus, it is believed that the painting dates to 
the first half of the seventeenth century, 
although the name of the painter remains 
unknown. 
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PITFALLS AND PXRF 
 

Ruth Fauman-Fichman 
University of Pittsburgh 

 
At this point it is clear that portable x-ray 

fluorescence (pXRF) is a low cost form of 
non-destructive analysis of samples needing 
minimal or no preparation, and that produces 
rapid results and is easy to use.  It is less clear 
to the average user how to do this correctly. In 
my initial attempts to use pXRF, the points I 
make below were not understood or followed. 
After the generous support, explanations, and 
advice from Jeffrey Ferguson and Michael 
Glascock at the University of Missouri 
Research Reactor, Archaeometry Laboratory, 
I was able to perform the pXRF correctly 
using a Bruker Tracer III-V handheld unit. It 
was operated at 40KeV (voltage) and about 15 
microamps using a filter made of layered 
copper, titanium and aluminum and a SiPIN 
diode detector. All samples were analyzed for 
180 seconds. The instrument was calibrated 
with a set of 40 calibration standards that 
included specially chosen obsidian samples 
from MURR with well-known concentrations 
from around the world. Each standard has 
been analyzed by different XRF labs, NAA 
and two types of ICP-MS. 

Using the above protocol I was able to 
successfully analyze all 206 obsidian pieces 
from the surface collection and 18 from 
excavations in the small rural settlement of 
Calcahuas in Tlaxcala, Mexico. The results 
were startling to me. The surface collection 
resulted in secure identification of nine 
sources of obsidian. The limited excavation 
from the Postclassic period (AD 1350-1521) 
had four sources of obsidian, some from areas 
thought to have not been accessible to 
Calcahuas at that time.  
  
 
 
 

Below are suggestions for beginners in the use 
of pXRF: 
 
1. Know how to “shoot” the gun or… 

Since pXRF instruments are available for 
purchase on eBay and other venues, 
sometimes there is little documentation about 
the instrument. Other times the documentation 
is highly technical and not user-friendly to 
those without a background in physics. As a 
result, the neophyte pXRF-er will not know 
how to “shoot” and what “ammunition” they 
are using.  
 
2. Truly understand what calibration is and 

means to the user. 

It needs to be clear to the lay user that 
calibration does not refer to something 
inherent within the measuring device itself, 
but rather refers to a process that must be 
undertaken before using the instrument on the 
obsidian to be studied. As you experts know, 
this process entails using the device to take a 
“picture” of the chemical composition of 
known obsidian samples from a laboratory 
(such as the Missouri University Research 
Reactor Archaeometry Laboratory) and 
verifying that this picture of elements and 
their concentrations matches the known 
characterization by that laboratory. Many do 
not understand this meaning of calibration. 
 
3. Understand the mechanics of excitation. 

Once that is done, one is still not quite 
ready to begin. The field technician, student, 
or archaeologist needs to understand the 
correct way to take the measurement and the 
correct duration of the measurement. The 
device can be handheld, but that doesn’t really 
mean that is the best way to use it! Users do 
not understand how the atoms become excited 
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or absorption phenomena. They need to know 
it is best to use the instrument in a stand that 
immobilizes it, with a method (either jury-
rigged or formal) that activates the trigger and 
maintains it in an active state for the duration 
required. While it is easy to see that the area 
of excitation in the instrument is very small, 
many do not know that the device will 
measure (fluoresce) right through a thin piece 
of obsidian to the material it is resting upon, 
or miss the obsidian altogether and measure 
something else entirely! So even in a field 
environment it is best to place the sample 
(which may be a very small obsidian 
fragment) directly above or on the opening, 
with nothing but air on the other side of it.  
That way you will not inadvertently measure 
the wrong thing. It is also important to 
recognize that one wants to get the samples 
shot squarely within the very small beam of 
the instrument. 
 
4. What elements are you looking for in 

obsidian (or other material being analyzed)? 

The lay user needs to know what 
elements are analyzed to source the obsidian. 
Many are not aware that in order to analyze 
the elements of interest (typically Rb through 
Nb and sometimes Fe) the incoming x-rays 
should come through an instrument filter.  For 
example, 6 mil of copper, 2 mil of titanium 
and 12 mil of aluminum to decrease the lower 
spectrum x-rays and produce a better analysis. 
The instrument should use a voltage well 
above that of the highest energy K-alpha line 
for Nb. For example, I used 40 kV. (They 
need to have Jeff Ferguson talking in their ear 
to tell them the elements of interest will be 
swamped by the more common elements in 
obsidian such as iron and that x-rays above 
17keV taper off at much higher energies and 
are better for obsidian source analysis.) The 
data should probably be normalized using the 
rhodium Compton peak and the user needs to 
be aware that the iron spectra will overcorrect 
and be huge. So analysis will entail selecting a 

region of the spectrum where the elements of 
interest do not have peaks for normalization.  
 
5. Review two-dimensional scatterplots of the 

data  

When these above-mentioned steps are 
correctly accomplished, the average 
archaeologist can do the data analyses needed 
to produce provenance information on their 
obsidian. 

 
It is my hope that any one of the expert 

readers here will improve my list, keeping it 
as simple as possible so that more 
archaeologists will correctly use this terrific 
technique. This, together with a technical 
analysis of the tools and debitage provides a 
completely new and different picture of 
obsidian procurement for this area.  All thanks 
to a pXRF analysis – done correctly! 
 

Calcahuas 
Obsidian 
Sources 

Surface   Excavated   

  n % n % 

Paredon 116 56.90% 11 61.10% 

Otumba 29 14.20% 2 11.10% 

Zaragoza-
Oyameles 

28 13.70% 1 5.60% 

Pachuca 22 10.80% 4 22.20% 

Pico de 
Orizaba 

4 2.00%     

Malpais 2 1.00%     

Tulancingo 1 0.50%     

Ucareo? 1 0.50%     

Zacualtipan 1 0.50%     

Total 204 100% 18 100% 

Table 1. Calcahuas obsidian sources 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
www.saa.org/publications/StyleGuide/styFrame.html  
  
 

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #52 is December 1, 2014. 

 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to 
IAOS.Editor@gmail.com   Please send updated 
address information to Kyle Freund at 
freundkp@mcmaster.ca 
 

From the Bulletin Editor: 

 

NEW EMAIL ADDRESS FOR IAOS 

BULLETIN SUBMISSIONS: 

 
Please use the following email address: 
IAOS.Editor@gmail.com for future 
submissions to the IAOS Bulletin. This 
email address was created as a permanent 
contact for the IAOS Bulletin Editor and 
will be passed on to future Editors as well, 
to ensure that submissions are always 
received by the proper point of contact. 
The old email address is still valid, but I 
hope to transition all IAOS Bulletin 
correspondence to the new email address 
over the next year. Thanks! (and send 
along your submissions!), Carolyn Dillian, 
IAOS Bulletin, Editor.  
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact 
our Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



IAOS Annual Meeting 
 

The International Association for Obsidian 
Studies will hold its annual meeting during 

the Society for American Archaeology 
conference in San Francisco, California, 
April 15-19, 2015. Please see your SAA 

program for time and location information.  
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 

CALL FOR NOMINATIONS 
 

Jeff Ferguson accepted responsibilities as IAOS President at our last IAOS meeting, and 
Ellery Frahm has stepped into the position of Past President. That means that it’s now time 
for nominations for our next IAOS President. Elections will be held this winter and the 
results announced at the 2015 IAOS meeting at the SAAs in San Francisco. The winner will 
then serve as President-Elect for one year and begin the term of President in 2016. If you, or 
someone you know, would be interested in serving as IAOS President, please send a 
nomination to Jeff Ferguson at fergusonje@missouri.edu. 

International Association for Obsidian Studies 
 

President Jeff Ferguson 
Past-President Ellery Frahm 
Secretary-Treasurer Kyle Freund 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     I hope everyone is having a restful (or 
productive – depending on your personality 
type) holiday break. I am planning to catch up 
on a number of lingering tasks before the start 
of the spring semester. This past summer and 
fall was full of obsidian-related activities. In 
early August, I met Steve Shackley in Phoenix 
to continue my efforts to drag him back out to 
all of the known Southwestern obsidian 
sources. I think I have about half of Arizona 
and just a couple sources in New Mexico left 
to go. We focused this trip on the San 
Francisco and Partridge Creek source areas to 
the west of Flagstaff, and I managed to collect 
samples from a few additional sources on the 
scorching drive back into Phoenix. I am 
hoping that my Japanese colleague (and 
fellow IAOS member), Dr. Masami Izuho, 
will be able to join Steve and me to visit the 
remainder of the major sources in Arizona this 
coming September.  

 
 
 
 

     Speaking of Dr. Izuho, in October, I spent 
about a week with him and his colleagues and 
students collecting geologic samples from 
obsidian sources in Hokkaido, Japan. We were 
able to visit about five primary sources and 
even more secondary gravel deposits. The 

sources are quite impressive, but I will never 
forget the hospitality. I hope to write up a full 
account of the trip, with Masami’s help, for a 
future issue of the IAOS Bulletin. 
 

 
 
 
 
     Please make sure to make time for the 
annual IAOS meeting that will take place 
during the SAA meeting this April in San 
Francisco, California. As of the time I am 
writing this, the exact time and location of the 
meeting are not yet determined, but we will let 
you know as this information becomes 
available. IAOS is sponsoring a symposium 
titled “Exotic, Lustrous, and Colorful: 
Obsidian in Symbol, Society, and Ceremony” 
that is chaired by Robin Torrence and Carolyn 
Dillian. Despite the Sunday morning time slot, 
we are anticipating a great session.  
     Along the lines of symbolic approaches to 
examining obsidian, I would like to make a 
quick plug for an edited volume just off the 
press. Obsidian Reflections: Symbolic 

Dimensions of Obsidian in Mesoamerica 

Photo 1. Steve Shackley (left) and Jeff Ferguson 
near the Government Mountain obsidian source in 
Arizona 

Photo 2. The climb to the primary outcrops of the 
Rubeshibe source in Hokkaido, Japan.  
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(2014, University Press of Colorado, edited by 
Marc Levine and David Carballo) includes 
some great chapters incorporating some purely 
archaeological as well as ethnographic studies 
of obsidian that go beyond the function-
economic approaches that tend to dominate 
lithic studies.  
 

 
 
 
 
     One final important topic to address is 
upcoming IAOS elections. While I am happy 
to retain the private jet privileges associated 

with the IAOS Presidency, it is time to take 
nominations for my successor. Please send 
any nominations to fergusonje@missouri.edu. 
We will conduct the election via email in the 
near future, and the President-Elect will begin 
a one-year term as Vice President at the SAA 
meeting in April and then take the role of 
President the following year for a 2-year term.  
     I would like to extend my gratitude to our 
former President and out-going Vice President 
Ellery Frahm. It has been a pleasure working 
with him on IAOS issues for the past year and 
I hope he will remain involved with future 
workings of the organization. As usual this 
organization would not function without the 
efforts of Carolyn Dillian, Kyle Freund, Craig 
Skinner, and Anna Steffen. Thanks. 
 

I hope to see everyone in April, 
 

Jeff Ferguson 
fergusonje@missouri.edu 
President IAOS 
Research Assistant Professor 
Archaeometry Group  
University of Missouri Research Reactor Center   

 
 

NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin Editor at IAOS.Editor@gmail.com with the subject line “IAOS news.” 
 
 
 

 
 

Photo 3. Approach to Tokyo with Mt. Fuji in 
the background.   

Twenty-Five Years on the Cutting Edge of Obsidian 

Studies: Selected Readings from the IAOS Bulletin  
 

Edited volume now available online! 

As part of our celebration of the 25th anniversary of the 
IAOS, we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas 
and topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information or to 
reserve a copy at the SAA meetings in San Francisco.  
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International Obsidian Conference International Obsidian Conference International Obsidian Conference International Obsidian Conference  

(1(1(1(1––––3 June, 3 June, 3 June, 3 June, 2016)2016)2016)2016)    
    

Dear colleagues, we invite you to participate in the 
International Obsidian Conference, 1–3 June, 2016 on 

the island of Lipari (Italy). 

 
 The meeting’s program will include issues related to different fields of 
obsidian studies  archaeology, geology, anthropology, and archaeometry. 
The meeting’s venue is the Regional Aeolian Archaeological Museum 
“Luigi Bernabò Brea”, on Lipari which is reachable by hydrofoil or ferry 
from Milazzo, Messina, and Palermo in Sicily, as well as Reggio Calabria and 
Naples in Italy. Non-stop flights from Rome to Reggio are available for about 
$140 roundtrip. On Lipari, a range of hotels and residences within walking 
distance are available, many for $100 or less per night. 
 The suggested registration fee, depending on financial support, is about 
100 € (125 US $) for professionals, and 50 € (65 US $) for students. 
 We would appreciate a response about your intention to participate 
(send it to Y. Kuzmin and R. Tykot; see emails below). Please let us know at 
the earliest convenience, preferably not later than 20 December 2014. We 
plan to open the meeting’s website in early 2015.  
 

Yaroslav Kuzmin (kuzmin@fulbrightmail.org) 
Robert Tykot (rtykot@usf.edu) 
Akira Ono (onoak@meiji.ac.jp) 

Michael Glascock (glascockm@missouri.edu) 
Maria Clara Martinelli (mariaclara.martinelli@regione.sicilia.it) 
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International Association for Obsidian Studies events and obsidian-related sessions at the 
Society for American Archaeology Annual Meeting, San Francisco, California, USA.  
April 15-19, 2015. www.saa.org  
 
Thursday afternoon, April 16, 2015 
Poster Session: “Global Studies of Obsidian: Analytical Techniques and Archaeological 
Interpretations”  
 
Friday afternoon, April 17, 2015 
IAOS Annual Meeting. See SAA conference program for exact time and location. 
 
Sunday morning, April 19, 2015 
IAOS Sponsored Symposium: “Exotic, Lustrous, and Colorful: Obsidian in Symbol, Society, 
and Ceremony”  
 

Chairs: Robin Torrence and Carolyn Dillian 
 

Participants and Paper Titles: 

Ellery Frahm “Exploring Hominin Cognition via Palaeolithic Obsidian Provisioning, 
Transport, and Technology” 

Theodora Moutsiou “From Raw Material to Symbol of Social Value: Obsidian Movement in 
the Palaeolithic” 

Elizabeth Healey and Stuart Campbell “More than Just a Shiny Stone? The Sources and 
Significance of Obsidian found in Early State Contexts in the Near East” 

Kyle Freund, Robert Tykot, and Andrea Vianello “A Longue Durée Approach to Obsidian 
Consumption and Social Value in Prehistoric Sicily (Italy)” 

Mara Mulrooney, Andrew McAlister, Christopher M. Stevenson, and Alexander E. Morrison 
“Sourcing Rapa Nui Mata‘a from the Collections of Bishop Museum using Non-
destructive pXRF” 

Rennie Horneman, Carl Lipo, Terry Hunt, and Vincent Bonhomme “Morphometric analysis 
of Stemmed Obsidian Tools from Rapa Nui (Easter Island, Chile)” 

Robin Torrence “More than a Pretty Face? Exploring the Allure of obsidian Valuables from 
Papua New Guinea” 

Pip Rath “Negotiating Social Identity through Practices with Stone” 
Marisa Lazzari and Marina Sprovieri “Weaving People and Places: A Long-Term Perspective 

on Obsidian Circulation and Social Value in NW Argentina” 
Karen Holmberg “The Vast and Secret Museum of Chiriqui: Stripping the Sharpness and 

Beauty from Obsidian” 
Jeanne Lopiparo “Crafting Houses for the Living and the Dead: Obsidian Production, 

Multicrafting, and Household Identities at a Classic Maya Center, Chinikihá, Mexico” 
Lucas Martindale Johnson “Preliminary Interpretations of the Reduction Technology and 

Distribution of Obsidian Cores at Caracol, Belize: Learning to Reconsider Maya 
‘Eccentrics’ and Social Relations of Ritual Objects” 

Carolyn Dillian “Evocative Stones: Variable Obsidian Source Use in Northern California” 
Steven Brandt “Not Always Shiny and Pretty: The Darker Side of Obsidian in Symbolizing 

Power, Ethnicity and Inequality in Contemporary Ethiopia” 
 

Discussants: Jeffrey Ferguson; Tristan Carter  
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A METHOD FOR CORRECTING OHD AGE FOR PALEO-TEMPERATURE 

VARIATION 
 

Alexander K. Rogers, MA, MS, RPA 
Maturango Museum 

 
Abstract 
 Obsidian hydration dating (OHD), as a method for estimating age of an obsidian artifact based 
on time-dependent absorption of water, requires making assumptions about the temperature 
regime to which an artifact has been exposed. The usual assumption is that the parameters which 
characterize the current temperature regime were valid over the entire time the hydration has been 
in process. Although the assumption is generally valid for ages in the Holocene, it is questionable 
for earlier ages. This paper describes a simple numerical method for correcting OHD ages for 
long-term changes in climatic temperature regimes, based on a spreadsheet on the IAOS website: 
http://members.peak.org/~obsidian/rogers_paleotemp200K.xls  

 
Introduction 
     Obsidian hydration dating (OHD) is a 
method for estimating age of an obsidian 
artifact based on time-dependent absorption of 
water. The process is temperature-sensitive, 
and its application to archaeological dating 
currently requires making assumptions about 
the temperature regime to which an artifact 
has been exposed. The usual assumption is 
that the parameters which characterize the 
current temperature regime, whether 
determined by use of sensors or 
meteorological records, are a reasonable 
approximation to ancient temperatures. The 
assumption is generally valid for ages in the 
Holocene. 
     However, data have been published which 
show significant shifts in ancient temperatures 
relative to the present (e.g. West et al. 2007), 
especially for ages before approximately 12-
13Kya. For these ages, the prevailing 
temperatures were significantly cooler than 
today, and ages computed assuming current 
conditions will be too young. 
     This paper describes a simple numerical 
method for correcting OHD ages for long-
term changes in climatic temperature regimes. 
It represents a significant improvement over 
the method reported in Rogers (2010a), both 
in terms of accuracy and in the extent of age 

coverage. The method as presented here is in 
terms of reading hydration rims by optical 
microscopy, and the numerical examples are 
based on this technique. However, since the 
paleo-temperature correction method applies 
to the ages and not to the measurements 
themselves, it will also work for other 
measurement methods: measurement of water 
penetration depth by secondary ion mass 
spectrometry (SIMS) (Anovitz et al. 1999, 
2004, 2008; Stevenson et al. 2004); 
measurement of diffused water mass by 
infrared spectrometry (Stevenson and Novak 
2011) or by manometry (Ebert et al. 1991); or 
ages determined by the SIMS/SS technique. 
(Liritzis and Laskaris 2012, and references 
cited therein). 
 
Analysis  
Temperature Effects: 

     The key parameter in temperature studies 
of obsidian is effective hydration temperature 
(EHT), which is defined as a constant 
temperature which would yield the same 
hydration as the actual, time-varying 
temperature history (Rogers 2007, 2012). The 
EHT is not equal to the mean temperature, but 
is generally greater. In an archaeological case, 
where artifacts are exposed to natural 
temperatures, EHT depends on three climatic 
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parameters: annual mean temperature, annual 
temperature variation, and mean diurnal 
variation. Rigorous computation of EHT 
requires all three of these parameters, which 
can be easily determined for current 
conditions, either from meteorological records 
or from temperature sensors. 
     The situation is different for ancient 
climates. The published temperature 
summaries such as West et al. (2007) are 
based on proxy data, and represent changes in 
mean annual temperatures. Ideally they should 
be accompanied by similar proxy data 
showing how annual variation and diurnal 
variation have also changed over time. Either 
such proxy data do not exist, or, if they do, 
they have not been published. However, 
experience has shown that within any given 
climatic regime, the difference in EHT 
between two sites is determined largely by the 
difference in annual mean temperature, with 
the annual and diurnal variations having 
almost no effect. Thus, for example, for two 
sites in the desert, the difference in EHT is 
largely accounted for by the difference in 
mean annual temperature. This is not true 
between climate regimes. In comparing a 
desert site with a coastal site or a site with 
significant temperature inversions, both 
annual and diurnal variations must be taken 
into account. 
     For this analysis the assumption is made 
that differences in EHT at different times at 
any given site are again largely determined by 
differences in mean annual temperature. Thus, 
temperature deltas from proxy data translate 
directly into differences in EHT, which in turn 
translate into differences in hydration rate.  
     The equation describing the temperature 
dependence of hydration rate is the familiar 
Arrhenius equation 

 

R = A × exp(-E/T)            (1) 
 

where R is hydration rate, E is activation 

energy in °K, T is temperature in °K, and A is 

a pre-exponential called the diffusion constant 
(Doremus 2002). For this analysis we are 
interested in the ratio between the rate at some 
earlier time and the rate at present. If T is the 
EHT at an earlier time and Tr is EHT at the 
present, the ratio of rates is 
 
k = exp(-E/T) / exp(-E/Tr)          (2) 
 
or 
 
k = exp(-E/T + E/Tr)          (3) 
 
Note that diffusion constant A cancels and has 
no effect on the ratio. The temperature at an 

earlier time tn can be expressed as Tr +  δTn, 

where δTn is the corresponding temperature 
change based on from proxy data, so the rate 
ratio kn becomes  

 

kn = exp[-E/(Tr+δTn) + E/Tr]        (4) 
 
     The value kn applies at a particular time tn; 
however, the water which obsidian acquires 
by hydration  is determined by the average 
hydration rate since the hydration process 
began (Crank 1975; Rogers 2007, 2012). For 
an artifact whose age is tN, the average rate KN 
is simply given by the average of kn for all tn 
between zero and tN: 
 

KN = (1/N)∑kn           (5) 
 
where the sum is taken between 0 and N. 

Given a series of δTn vs. tn from a proxy 
record, the corresponding values of kn and KN 
can be computed by an Excel spreadsheet 
using equations (4) and (5). Note the 
distinction: kn is the hydration rate at time tn, 
while KN is the average rate since time tN. 
     The author has developed a data table in 

MS Excel giving temperature deviation δTn as 
a function of age tn, by reading data from 
West et al. (2007: 17, Fig 2.2) back to an age 

of 200Kya. Values of δTn vs. tn were 
measured at peaks and valleys and a Stineman 
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fit was used to yield a smooth interpolation 

(Stineman   1980).   Values    of    δTn    were  
computed from the interpolation fit at 
intervals of 100 years. Figure 1 shows the 
result graphically. There are 2,000 data points 
in the series, which makes publication 
unreasonable; an electronic copy can be 
obtained from the IAOS website, along with 
instructions for use. Please go to: 
http://members.peak.org/~obsidian/rogers_pal
eotemp200K.xls  
     Corresponding values of kn and KN were 
computed by equations (4) and (5), and are 
shown in Figure 2. A table of computed values 
is included in the online spreadsheet. 
     Examination of Figure 2 shows that the 
paleo-temperature correction effect is only 
significant for ages prior to about 12 - 13Kya. 
Thus, including it in age computations in the 
Holocene is probably not necessary. However, 
for ages prior to the last glacial maximum, 

around 25Kya, the correction is highly 
significant and can add nearly 40% to the age 
computed based on current conditions. 
 
Age Computation: 

     The general equation for age based on 
obsidian hydration is 
 

t = r2/K             (6) 
 

where t is age, r is either hydration rim or 
diffused water content, and K is hydration rate 
(Doremus 2002). Both r and K must be for the 
same EHT. The rate K is a function of 
temperature, per equation (1), and is the 
average rate over the age of the artifact (Crank 
1975; Rogers 2007, 2012). As shown by 
Figure 2, K is essentially constant for t < 

∼12Kya. However, for t > ∼12Kya, K varies 
because ancient climatic temperature regimes 
were different from today.  

Figure 1. Proxy data for western hemisphere mean temperature relative to present (reconstructed from 
West et al. 2007). The data set forms the basis of the spreadsheet, and is in increments of 100 years. 
 

http://members.peak.org/~obsidian/rogers_paleotemp200K.xls
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     The question is how to compute t when K 
is itself a function of time. The hydration rate 
K(t) can be expressed as a product of two 
quantities, the present K = Kr (a constant), and 
a time-varying function f(t), 
 

K(t) = Kr × f(t),           (7) 
 
so that  
 

t = r2/[Kr × f(t)]            (8) 
 
If we define the age correction factor 
F(t)=1/f(t), then 
 

t = (r2/Kr) × F(t)           (9) 
 
which is the same as saying 
 

t = tr × F(t)          (10) 
  

where tr is the age computed from current 
conditions. 
     Since F(t) is a table look-up, there is no 
way to compute t as a closed-form solution 
from equation (9) or (10). However, there is a 
straight-forward method for obtaining a 
solution. Equation (9) can be rearranged as 
 
(r2/Kr) = t/F(t)          (11) 

 
The left-hand side of the equation is a 
constant, equal to the age computed for 
current conditions. The right-hand side is not 
constant but is a series of increasing values; 
the value of t where the two are equal is the 
corrected age. If the value falls between two 
age increments, the final age can be obtained 
by interpolation. Figure 3 shows the process 
graphically for a notional case where 

rim=15.6µ, rate=0.005µ
2/yr, activation energy 

=10,000°K (a nominal value, per Friedman 

Figure 2. Hydration rates relative to present conditions. The curve for kn (solid line) shows the 
hydration rate that would apply within any century in the past 200,000 years. The curve for KN (dashed 
line) shows the average hydration rate from time tN to the present. In both cases the hydration rates are 
relative to that at present conditions. 
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and Long 1976), and the reference 

temperature is 20°C.  
     The computation can be easily performed 
using MS Excel, by creating a column which 
computes the value of t/F(t) for each age 
increment (column G on the spreadsheet on 
the IAOS website). The column can be 
inspected visually for the age where equation 
(11) is satisfied. Alternatively, a column can 
be added which makes the test 

 
abs(t/F(t) – r2/Kr) < 50       (12) 

 
and enters 0 if it is false, 1 if true. This makes 
it easy to spot where the condition is satisfied. 
This test is included in column H of the 
spreadsheet on the website.  
     If the age falls between two increments, as 
it usually does, the age estimate can be refined 
by a simple linear interpolation. Suppose the 
age based on current conditions is Tc; the 
paleo-corrected ages in column A which 
bracket the solution to equation (11) are tn and 

tn+1; the corresponding values of t/F(t) in 
column G are Tn and Tn+1. The interpolated 
value of paleo-corrected age is then 
 

age = tn + (tn+1 – tn)×(TC – Tn)/(Tn+1 – Tn)   (13) 
 
or, since the spreadsheet uses 100 year 
increments, 
 

age = tn + 100 × (TC – Tn)/(Tn+1 – Tn)    (14) 
 
A simple linear interpolation is appropriate 
since equation (11) is very close to being 
linear, as can be seen in Figure 3. 
 
Example 
     Suppose an artifact has been recovered 

which exhibits a hydration rim of 14.0µ when 

corrected to an EHT of 20°C. The activation 

energy is assumed to be 10,000°K. Suppose 
further that the obsidian source is a slow 

obsidian with a hydration rate of 0.006µ
2/yr. 

Figure 3. Graphical view of paleo-age computation, showing an example for a hydration rim of 

15.6µ, and a hydration rate of 0.005µ
2/yr at 20°C. The age assuming current conditions is computed 

to be 48672 years (dashed line). The solid line is the function t/F(t), from column G of the 
spreadsheet. The intersection of the two lines gives the age with paleo-temperature correction. 
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Equation (6) then yields an age at current 
conditions of 32667 yrs. This is greater than 
13,000 yrs, so a paleo-correction is needed. 
Accessing the spreadsheet on the IAOS 
website, entering the hydration rim and rate, 
and comparing column H with column A 
shows that equation (11) is satisfied between 
the ages of 53,700 and 53,800 yrs (column A). 
The corresponding values of Tn+1 and Tn (from 
column G) are 32677 and 32624 yrs, 
respectively. Performing the interpolation per 
equation (12) yields a paleo-corrected age of 
53705 yrs. Notice the extent of the paleo-
correction, which amounts to about 21,028 
years; if the paleo-correction had not been 
made, the computed age would have been 
nearly 40% too young. 
 
Sources of Uncertainty 
     Errors affecting the computation of OHD 
dates have been extensively analyzed and 
methods to control them and quantify residual 
effects discussed (Rogers 2008, 2010b). The 
age correction method described here is 

subject to five additional sources of 
uncertainty. First, the validity of the paleo-
temperature curve for the locale of interest 
must be established in each case. The data on 
which this analysis is based are applicable for 
the general western hemisphere, but should be 
verified before being applied in other areas 
such as East Africa.  
     Second, some aspects of the morphology of 
the temperature curve are uncertain, especially 
high-frequency (i.e. rapid) variations deep in 
the past. For recent dates, back to a few 
thousand years, high-frequency data are 
available from tree-ring studies; for much 
earlier times they are not, yet it is likely that 
rapid changes occurred then too. Rapid change 
could significantly influence OHD, especially 
if there were large, short-term increases in 
temperature (“spikes”) which are not visible in 
proxy data. Since temperature increases affect 
OHD more than temperature decreases, such 
spikes would lead to a higher EHT than 
expected. The more rapid hydration would 
lead to a thicker rim and hence the computed 

Figure 4. Comparison of hydration rim growth with paleo-temperature changes (solid line) and 
growth that would have been observed had current temperature conditions prevailed for the last 
100,000 years (dashed line).  
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age would be somewhat too old. For the 
purposes of analysis, the overall effect of short 
duration spikes is assumed to be negligible. 
     The third issue is the behavior of the 
annual and diurnal variation through time. The 
present analysis assumes they have been 
invariant, which is only approximately true. In 
particular, higher mean temperatures may 
cause higher annual or diurnal variation, but 
the effect has not been quantified. In the 
absence of other data, uniformity is all that 
can be assumed. 
     Fourth, the method of creating a smooth 
curve (called interpolation) can affect 
accuracy. Interpolation methods considered 
here were step-wise, linear, cubic spline, and 
Stineman. The stepwise interpolation tends to 
give large errors at places, while the cubic 
spline tends to overshoot or create spurious 
oscillations. The linear interpolation creates 
large errors at the midpoints between data 
points. The Stineman interpolation is 
advantageous because it passes through the 
known data points and matches the slope at 
those points; further, the method never causes 
overshoot or introduces spurious oscillations 
(Stineman 1980). For these reasons the 
Stineman interpolation was used here, 
implemented in a software package on the PC 
known as PSI-Plot ® produced by 
PolySoftware International, Inc.  
     Finally, the accuracy of the linear 
interpolation used to compute the final age 
estimate (equation 14) depends on the 
linearity of the data set being interpolated. The 
general approach would be to use a cubic 
spline fit, which is implemented in many 
numerical analysis codes; however, inspection 
of Figure 3 shows the curve is highly linear 
and a much simpler linear interpolation should 
suffice. A numerical analysis of errors for 
ages around 50,000 years gives the error in the 

interpolation process as  > ±25 years, which is 
adequately accurate in light of the other 
uncertainties inherent in OHD.  

     Overall, the previous estimate that EHT 
can be inferred to an accuracy not much better 

than ±1°C, 1-σ, still seems reasonable (Rogers 
2007, 2012). In actual application of this 
method, it is recommended that the paleo-
temperature curve be carefully reviewed, and 
modified if necessary to accommodate local 
proxy data. 
 
Conclusions 
     As Figure 1 shows, temperature regimes 
have changed through time, with a notable 
negative excursion around the last glacial 
maximum, approximately 25Kya. Since 
obsidian hydration is a temperature-sensitive 
process, one would expect major sustained 
temperature excursions to affect any ages 
computed by OHD methods; examination of 
Figure 2 shows that, for ages greater than 
13Kya, a correction is indeed needed. 
     This conclusion is reinforced by Figure 4, 
which compares the growth of the hydration 
rim for two cases. The dashed line shows 
growth as it would be observed if the current 
temperature conditions had prevailed for the 
past 100,000 years, and the solid line shows 
rim growth as affected by the temperature 
profile of Figure 1. 
     As new temperature proxy data become 
available they can be incorporated in the 
spreadsheet, replacing the current data. 
Further, if the archaeologist has reason to 
believe the obsidian being studied has an 

activation energy other than 10,000°K, 
inserting the preferred activation energy into 
the spreadsheet (cell B4) will modify the age 
correction accordingly. 
     The method described here provides a 
relatively straight-forward way to compute the 
paleo-corrected age, using an MS Excel 
spreadsheet. For those who have access to and 
knowledge of MatLab, a set of code has been 
developed which performs the entire process; 
the code can be obtained by contacting the 
author. 
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PITCHSTONE: 

THE POOR COUSIN OF OBSIDIAN? 
 

Torben Bjarke Ballin 
Lithic Research, Stirlingshire, Honorary Research Fellow, University of Bradford 

 
Introduction 
     Having just received the IAOS Bulletin 
No. 51 – which turned out to be as interesting 
as ever – I noticed a small note on an 
upcoming obsidian conference on the island of 
Lipari, Italy. According to the conference 
note, this event is going to encompass 
“archaeology, anthropology, geology, 
geochemistry, archaeometry, etc.,” and it was 
accompanied by an interesting map, showing 
the world’s obsidian outcrops or zones. 
     Having worked extensively on the 
geological and archaeological aspects of 
Scottish pitchstone with geologist John 
Faithfull, the Hunterian Museum, University 
of Glasgow, I immediately noticed that the 
map did not include the Scottish pitchstone 
outcrops (Ballin 2006, 2008, 2009a, 2009b, 
2011b, 2013; Ballin and Faithfull 2009; Ballin 
and Ward 2008; Ballin et al. 2008). I therefore 
wrote to Dr. Kuzmin from the Sobolev 
Institute of Geology and Mineralogy, Russia, 
who compiled the map, suggesting that it 
might be relevant to include these Scottish 
sources on the map. The response was that “... 

we only study pure obsidian.” 
     This is in no way meant as criticism of Dr 
Kuzmin, for whom I have the greatest respect, 
but I thought that his response may represent a 
generally held view amongst obsidian 
researchers, and that it could therefore be used 
as the starting point of a brief discussion of an 
urgent question: Is there any sensible reason 
for the exclusion of pitchstone from the 
general discussion of obsidian, or from aspects 
of obsidian research? 
 
Geological Aspects 
     Obsidian and pitchstone are both defined as 
being forms of acid volcanic glass, but first 
and  foremost  by   containing   more   or   less  

 
water. In Ballin and Faithfull (2009: 5), the 
authors wrote:  
 

     Pitchstone is glassy, usually silica-
rich, igneous rock with a 
characteristic lustre resembling that of 
broken pitch. Pitchstones are 
generally held to be hydrated 
equivalents of obsidians, although the 
usage of both terms [...] has often 
been imprecise (cf Pellant 1992). 
     The International Union of 
Geological Sciences has recently 
published a comprehensive 
nomenclature scheme for these and 
other igneous rocks (Le Maitre 2002). 
Here, the term pitchstone is restricted 
to hydrated glassy rocks (typically 3–
10% H2O), while obsidians are nearly 
anhydrous (<1% H2O). Most 
pitchstones have >5% H2O, and most 
obsidians <0.5%.  

 

     Some definitions suggest that obsidian is 
pure, whereas pitchstone contains crystalline 
inclusions, but this statement is so overly 
general that it must be characterized as less 
than helpful. Some rare obsidians (low water 
content) contain phenocrysts, spherulites or 
crystalites, whereas some pitchstones (high 
water content) are entirely aphyric. Although 
the higher water content frequently gives 
pitchstone a tar-like lustre (thus its name), 
whereas obsidian generally has a highly 
vitreous lustre, it may be almost impossible to 
distinguish, on the basis of hand-samples, 
between the purest aphyric pitchstones such as 
some of the material from the ‘greater’ 
Corriegills district on the Isle of Arran, 
Scotland (Ballin and Faithfull 2009) and 
common obsidian (see Figures 1-2). 
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     In terms of the scientific distinction 
between the two forms of volcanic glass, the 
main difference is clearly the content of more 
or less water. Due to the low water content of 
obsidian, it is possible to date archaeological 
obsidian directly by the application of 
obsidian hydration, which is based on the fact 
that obsidian, when fractured, starts absorbing 
water at a rate characteristic of specific 
obsidian sources (for details, see Renfrew and 
Bahn 1996: 150). It is still uncertain whether 
archaeological pitchstone can be dated in the 
same manner, but the considerably higher 
water content of pitchstone, generally up to 10 
times as much as that found in common 
obsidians, may rule out hydration dating of 
pitchstones (geologist Jeremy Preston, 
University of Aberdeen, pers. comm.). 
     In terms of geological sourcing, it is 
possible to define the geological provenance 
of archaeological pitchstone by the application 
of the same methods as those used to source 
archaeological obsidian. 
     As readers of the IAOS Bulletin will know, 
much obsidian research has focused on 
hydration dating and the application of this 

approach, and it appears that the main reason 
for excluding pitchstone from the wider 
obsidian family may be the fact that it might 
not be possible to date it archaeologically in 
this manner. 
 

Archaeological Aspects 
     In archaeological terms, obsidian and 
aphyric or lightly prophyritic pitchstone share 
many attributes: 
 

• The general appearance is more or less the 

same: black and glassy, with obsidian being 

slightly more vitreous than pitchstone. 

• Excellent flaking properties, allowing the 

production of long, slender, thin blades and 

microblades. 

• Excellent (super-sharp) cutting-edges. 

• In prehistoric time, both were highly valued 

for functional as well as symbolic reasons, 

and both were therefore traded across 

extensive geographical areas, through 

complex exchange networks (Figure 3). 

 
 

Figures 1 and 2. Pitchstone artefacts from Early Neolithic Auchategan in Argyll 
(Ballin 2006) and Late Neolithic Barnhouse on Orkney (Ballin 2013). 
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     In archaeological contexts, obsidian and 
pitchstone consequently behave very much in 
the same manner, and they frequently provide 
the same information, such as prehistoric 
territorial structures and exchange networks. 
 

Conclusion 
     To summarize the case: In my view the 
only significant geological difference between 
obsidian and pitchstone (formed in the same 
geological environment by the same 
geological processes) is that pitchstone 
contains more water than obsidian, and that it 
therefore probably will not allow pitchstone 
artefacts to be dated by hydration dating. 
Archaeologically, the two raw materials 

behave very much in the same manner, and I 
suggest that we deal with the question as to 
whether pitchstone should be accepted into the 
wider obsidian family by exposing pitchstone 
to the Duck Test: as the American poet James 
Whitcomb Riley (1849-1916) said “...if it 
looks like a duck, swims [or walks] like a 
duck, and quacks like a duck, then it probably 
is a duck.” Basically, apart from pitchstone’s 
higher water content, it is an obsidian (or at 
least a first cousin; see definitions above), and 
when discussing the extensive prehistoric 
obsidian exchange networks in the Old World 
as well as in the Americas, Scottish pitchstone 
may have a contribution to make. 
 

Figure 3. The distribution of archaeological pitchstone across northern Britain from the Isle of Arran in 
the Firth of Clyde, central Scotland. The only part of northern Britain where pitchstone artefacts have 
not been recovered is Shetland, where the import/export policy in Neolithic times appears to have been 
‘nothing in/nothing out’ (Ballin 2011). The distance from Arran to Orkney is c. 400km. 
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Author’s Note 
Apart from the works of Pellant and Le 
Maitre, all the papers cited here are freely 
available on my Academia page:  
http://independent.academia.edu/TorbenBjark
eBallin 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
http://www.saa.org/Portals/0/SAA/Publications/S
tyleGuide/StyleGuide_Final_813.pdf 
  
 

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #53 is May 1, 2015. 

 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to 
IAOS.Editor@gmail.com   Please send updated 
address information to Kyle Freund at 
freundkp@mcmaster.ca 
 

From the Bulletin Editor: 

 

NEW EMAIL ADDRESS FOR IAOS 

BULLETIN SUBMISSIONS: 

 
Please use the following email address: 
IAOS.Editor@gmail.com for future 
submissions to the IAOS Bulletin. This 
email address was created as a permanent 
contact for the IAOS Bulletin Editor and 
will be passed on to future Editors as well, 
to ensure that submissions are always 
received by the proper point of contact. 
The old email address is still valid, but I 
hope to transition all IAOS Bulletin 
correspondence to the new email address 
over the next year. Thanks! (and send 
along your submissions!), Carolyn Dillian, 
IAOS Bulletin, Editor.  

 

http://www.saa.org/Portals/0/SAA/Publications/StyleGuide/StyleGuide_Final_813.pdf
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about the IAOS, contact 
our Secretary-Treasurer: 
 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 
freundkp@mcmaster.ca 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
freundkp@mcmaster.ca 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment to: (or pay online with PayPal) 
Kyle Freund 
IAOS 
c/o McMaster University 
Department of Anthropology 
Chester New Hall Rm. 524 
1280 Main Street West 
Hamilton, Ontario, Canada 
L8S 4L9 

 



NEWS OR NOTES TO SHARE? 

 
The IAOS Bulletin is happy to publish lab 

news, research notes, or brief announcements 
for members at no cost. Please send items to 
IAOS.Editor@gmail.com with the subject 

line “IAOS News.”  
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 

SAA Paper Abstracts due September 10, 2015 
 

Abstracts for the 2016 annual meeting of the Society for American Archaeology will be due 
on September 10, 2015. The International Association for Obsidian Studies will sponsor 
sessions that focus on obsidian. Though sponsorship rarely involves financial support, IAOS 
sponsorship is indicated in the SAA meeting program. Sessions that the IAOS has sponsored 
in previous years have included themes such as social or cultural meaning of obsidian, 
analytical methods for characterization or dating, prehistoric and historic lithic technologies, 
quarries, trade, and regional syntheses. If you are proposing a session and would like to 
inquire about IAOS sponsorship, please contact IAOS President, Jeff Ferguson at 
fergusonje@missouri.edu.  

International Association for Obsidian Studies 
 

President Jeff Ferguson 
President-Elect Rob Tykot 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     The IAOS has had an eventful past few 
months with a productive membership 
meeting and a great sponsored session at the 
Society for American Archaeology Meetings 
in San Francisco in April, and some newly 
elected officers. I hope summer fieldwork is 
safely underway and many of you are reading 
this while lounging about on a shaded 
veranda as your field crews sweat through the 
afternoon’s labors.   
     The IAOS sponsored session at the SAA 
meetings in San Francisco was a particularly 
well attended session, especially for the 
dreaded Sunday morning slot. Under threats 
from the SAA to forcibly remove us from the 
room if we were even a minute over the 
allotted time, the session co-chairs Carolyn 
Dillian and Robin Torrence kept the entire 4-
hour session on time. The papers covered a 
wide variety of different approaches to 
symbolic aspects of obsidian, including an 
interesting paper by Steve Brandt on the low 
social status ascribed to some of the last 
remaining stone tool-using hide scrapers in 
Ethiopia. 
     The IAOS meeting was attended by only 
about 10 members, but many may have given 
up trying to find the room as I almost did 
after 15 minutes of wandering narrow 
abandoned hallways. Hopefully we can draw 
a larger crowd next year despite the lures of 
Disney. We discussed the possibility of free 
student memberships (something I have 
supported for many years) and the possibility 
of hosting another booth in the exhibit hall.  
We might team up with another group (such 
as PQMIG) to lower the cost. If anyone has 
suggestions for future IAOS activities please 
let me know at fergusonje@missouri.edu.   

     The new officers were also announced at 
the meeting. There were four candidates for 
President and each one had at least 15 
percent of the vote. Rob Tykot won the 
election for President and will serve this year 
as the Vice President/President Elect until 
taking over at the IAOS meeting next April 
in Orlando. Matt Boulanger was elected as 
the Treasurer/Secretary and has already taken 
over the reins from outgoing officer Kyle 
Freund. Kyle has completed many years of 
dedicated service to IAOS and I would like to 
thank him for his hard work. 
     Please remember to submit your research 
to our IAOS Bulletin editor Carolyn Dillian 
for publication in the Bulletin.  This is a great 
place to submit your SAA papers.  
IAOS.Editor@gmail.com  
     I hope everyone has a safe and productive 
summer. I am off to Colorado for fieldwork 
in August and then again to visit obsidian 
sources in New Mexico and Arizona in 
September and October.   

 
 
 
 
 

Jeff Ferguson 
fergusonje@missouri.edu 
President IAOS 
Research Assistant Professor 
Archaeometry Group  
University of Missouri Research Reactor Center   
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NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin Editor at IAOS.Editor@gmail.com with the subject line “IAOS news.” 
 
 

 
 
 

  

    
    
    
    
    
    
    
    

Twenty-Five Years on the Cutting Edge of Obsidian 

Studies: Selected Readings from the IAOS Bulletin  
 

Edited volume now available online! 

As part of our celebration of the 25th anniversary of the 
IAOS, we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas 
and topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  

THE IAOS .PDF LIBRARY 

 
IAOS Webmaster, Craig Skinner, has begun to assemble an ever-expanding collection of 
obsidian-related full-text articles, reports, monographs, papers, theses, and dissertations, 
all in Adobe Acrobat (.pdf) format. If you have PDFs that you’d like to contribute to the 
new PDF library, he would very much like to hear from you! To add a reference to the 
library, simply send an email to cskinner@obsidianlab.com, write “IAOS LIBRARY” in 
the subject line of the email, and attach the PDFs that you’d like to contribute. Check 
back often for new additions. The latest papers were added in May 2015! The library can 
be accessed by going to http://members.peak.org/~obsidian/library_index.html 
 



International Obsidian Conference International Obsidian Conference International Obsidian Conference International Obsidian Conference  

(1(1(1(1––––3 June, 2016)3 June, 2016)3 June, 2016)3 June, 2016)    
    

Dear colleagues, we invite you to participate in the 
International Obsidian Conference, 1–3 June, 2016 on the 

island of Lipari (Italy). 

 
 The meeting’s program will include issues related to different fields of 
obsidian studies  archaeology, geology, anthropology, and archaeometry. The 
meeting’s venue is the Regional Aeolian Archaeological Museum “Luigi 
Bernabò Brea”, on Lipari which is reachable by hydrofoil or ferry from 
Milazzo, Messina, and Palermo in Sicily, as well as Reggio Calabria and Naples 
in Italy. Non-stop flights from Rome to Reggio are available for about $140 
roundtrip. On Lipari, a range of hotels and residences within walking distance 
are available, many for $100 or less per night. 
 The suggested registration fee, depending on financial support, is about 
100 € (125 US $) for professionals, and 50 € (65 US $) for students. 
 The website for the conference is now available. Please go to: 

http://rtykot.myweb.usf.edu/Obsidian%202016/ 
  
 We are now ready to accept your suggestions about the sessions and topics; 
please contact the Organizing Committee.  
 

Yaroslav Kuzmin (kuzmin@fulbrightmail.org) 
Robert Tykot (rtykot@usf.edu) 
Akira Ono (onoak@meiji.ac.jp) 

Michael Glascock (glascockm@missouri.edu) 
Maria Clara Martinelli (mariaclara.martinelli@regione.sicilia.it) 
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AN EQUATION FOR ESTIMATING HYDRATION RATE OF OBSIDIAN FROM 

INTRINSIC WATER CONCENTRATION 

 
Alexander K. Rogers, MA, MS, RPA 

Maturango Museum 
 
Abstract 
Use of obsidian hydration for archaeological chronologies requires, among other data, the 
determination of a hydration rate. This paper suggests a preliminary equation relating intrinsic 
water content and temperature to hydration rate for obsidian, in a form suitable for use with 
either water mass increase or optical measurement of hydration depth. If intrinsic water content 
is measured, either by IR spectrometry or by gravimetry, the hydration rate can be computed for 
any desired EHT (which must still be computed separately). The resulting equations are 
consistent in form with previously-published rate equations (Zhang et al. 1991; Zhang and 
Behrens 2000), although the numerical coefficients are different. The equations give reasonable 
results for archaeological temperatures, but are based on a very small data set and should 
therefore be used with caution. 
 
Introduction   
     Use of obsidian hydration for 
archaeological chronologies requires, among 
other data, the determination of a hydration 
rate. The hydration rate, in turn, is known to 
be determined principally by the intrinsic 
water content of the obsidian (many 
references, e.g. Karsten and Delaney 1981; 
Karsten et al. 1982; Stevenson et al. 2000; 
Zhang et al. 1991; Zhang and Behrens 2000). 
Geochemical studies have led to equations for 
the hydration rate of obsidian in terms of 
temperature, pressure, and intrinsic water 
content (Zhang et al. 1991; Zhang and 
Behrens 2000) for temperatures near the glass 
transition temperature. However, they do not 
extrapolate correctly to archaeological 
temperatures.  
     This paper suggests a preliminary equation 
relating intrinsic water content and 
temperature to hydration rate for obsidian, in a 
form suitable for use with either measurement 
of water mass increase or optical hydration 
depth. If intrinsic water content is measured, 
either by IR spectrometry or by gravimetry, 
the hydration rate can be estimated for any 
desired effective hydration temperature 
(EHT). 

      
 
     The analytic approach was, first, to develop 
the functional form of the equation from 
measurements of water mass increase in 
obsidian, based on data published by 
Stevenson and Novak (2011); since the mass 
increase and the depth of penetration are two 
aspects of the same phenomenon, the general 
form of the model should be similar. The 
second step was to adapt the model to optical 
measurement by adjusting the numerical value 
of the parameters, based on data from the 
obsidian flows in the Coso volcanic field in 
Inyo County, California. 
 

Physics of Hydration Process 
     The term “obsidian hydration” describes 
the process by which water is absorbed by 
obsidian, a rhyolitic glass (Doremus 2002; 
Anovitz et al. 2008). As hydration proceeds, 
atmospheric water penetrates the glass matrix, 
causing a mass increase and also causing 
formation of a stress zone between the 
hydrated and unhydrated volumes. A fraction 
of the water molecules reacts with atoms of 
the glass matrix and form hydroxyl ions (OH-) 
bound to the matrix (Silver et al. 1990); “total 
water”, as used below, is the sum of molecular 
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water and hydroxyl ions, all expressed as 
weight percent (wt%). 
     Three general classes of methods have 
been proposed for measuring obsidian 
hydration, the first and most direct being 
measurement of water mass increase or loss 
vs. time (Ebert et al. 1991; Stevenson and 
Novak 2011). This is the most physically 
fundamental method of measuring hydration, 
and has a long history. Methods employed for 
such measurements have been mass loss on 
heating (e.g. Ebert et al. 1991), IR 
transmission spectrometry (e.g. Newman et al. 
1986), and IR photo-acoustic spectrometry 
(e.g. Stevenson and Novak 2011). It has been 
shown that the process of water mass increase 
is a function of temperature, pressure, and 
openness of the glass matrix as measured by 
intrinsic water concentration. Mass gain or 
loss proceeds proportional to tn where t is time 
and n is an exponent lying between 
approximately 0.5 and 0.6 (Stevenson and 
Novak 2011).  
     A second method is direct determination of 
water penetration depth by measuring the H+ 
profile (Anovitz et al. 1999, 2004, 2008; 
Riciputi et al. 2002; Stevenson et al. 2004), 
via Secondary Ion Mass Spectrometry (SIMS) 
or electron microprobe. Depth of penetration 
is typically measured by the point where the 

H+ concentration has fallen to half its value at 
the surface, corrected for near-surface 
phenomena. The depth of this half-amplitude 
point is found to be proportional to tn, where t 
is time and n is an exponent lying between 
approximately 0.6 and 0.7 (Anovitz et al. 
1999, 2004; Stevenson and Novak 2011; 
however, re-analysis by the present author 
suggests the exponent is lower, and lies 
between 0.5 and 0.6). The half-amplitude 
measurement is again a function of 
temperature and openness of the matrix; 
however, since the measurement is a relative 
measurement, made to a half-amplitude point, 
the technique is not sensitive to the total 
amount of water present and should not be 
affected by water vapor pressure. 
     A third method is to determine water 
penetration depth by observation of the 
leading edge of the hydration stress zone by 
optical microscopy; this is the classic 
approach, described in many papers (e.g. 
Friedman and Smith 1960; Friedman and 
Long 1976; Stevenson et al. 1989). 
Measurement is by optical microscopy, using 
a polarized microscope at a magnification of 
at least 500X. All experimental evidence, and 
correlation with archaeological data, indicate 
that the position of this stress zone, or 
hydration front, progresses into the obsidian 
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Figure 1. Hydration rate at 90°C as a function of intrinsic water content. Data from Stevenson and Novak 
2011:1721, Table 1. The data point for RHNM22 is anomalous and was excluded from the best fit analysis. 
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proportional to tn, where n is approximately 
0.5 within limits of experimental error 
(Stevenson and Scheetz 1989; Stevenson et al. 
1998; Rogers and Duke 2011). The agreement 
with classical diffusion theory, in particular 
Fick’s formulations and the Boltzmann 
transformation (Crank 1975:105ff.; Rogers 
2007, 2012), may be a coincidence or may be 
due to an as-yet-undiscovered property of the 
diffusion process itself. 
 
 Numerical Model Development 
     The first case to consider is modeling the 
water mass increase in hydration. Stevenson 
and Novak (2011) present data on water mass 
increase in seven obsidians, based on 
measurements made by Infrared Photo-
Acoustic Spectrometry (IRPAS) and by IR 
transmission spectrometry (FTIR – Fourier 
Transform Infrared Spectrometry). The 
analytical hypothesis they employed (and is 
used here) is that water mass increase as a 
function of time is described by 
 

Cwt = ktn            (1) 
 

where Cwt is the added concentration of total 
water in wt% after t days, n is an exponent on 
the order of 0.5 - 0.7, and k is a rate with units 
of wt%/dayn. Their data on intrinsic water 
content are presented in their Table 1, and 
water mass increase as a function of time at 

90°C are in their Table 3 (Stevenson and 
Novak 2011:1717 and 1722, respectively). 
     Equation (1) can be expressed in the form 
 

ln(Cwt) = ln(k) + n ln(t)        (2) 
 

Making a weighted linear least-squares best fit 
between y = ln(Cwt) and x = ln(t), the resulting 
slope S is equal to n and the y-intercept I is 
equal to ln(k). The rate is then k = exp(I). 
Stevenson and Novak (2011) used this 
procedure to develop an estimate of n = 0.6, 
and found no consistent dependence on 
intrinsic water content.  

     However, their data show that the rate itself 
is strongly dependent on intrinsic water 
content; Figure 1 shows there is a definite 
relationship between the best-fit values for k 
and intrinsic water content. The rate is also a 
function of temperature, with a dependence 
given by the Arrhenius equation 
 

k = k0 exp(-E/T)                (3) 
   

where k0 is the pre-exponential, E is the 

activation energy expressed in °K, and T is 
absolute temperature. Note that k0 and k will 
always have the same units, since the 
exponential is dimensionless. 
     The pre-exponential k0 can be determined 
by rearranging equation (3) 
 

k0 = k exp(E/T)          (4) 
 

and computing E from structural water (ws) 
based on data presented by Stevenson and 
Novak (2011:1724, Table 6). The linear best-
fit equation is 
 

E = 10443 – 2857ws          (5) 
 

where E is in °K and ws is total structural 
water content in wt%.  
     The values of k0 computed by equations (4) 
and (5) are given in Table 1 below and plotted 
in Figure 2. The strong dependence of k0 on 
intrinsic water is clearly visible. 
 

Obsidian 
ws 

(wt%) 

Slope = 

diffusion 

rate 

(wt%/yr 
0.6

 @ 

90°°°°C) 

E 

(°°°°K) 

k0 

(wt%/yr 
0.6

) 

TAK054 0.08 5.10E-03 10215 8.37E+09 

CPQ002 0.14 4.97E-03 10043 5.09E+09 

RHC02 0.36 9.18E-03 9414 1.66E+09 

RHC06/08 0.49 7.51E-03 9043 4.90E+08 

CVO709 0.93 1.28E-02 7786 2.62E+07 

RHNM22 1.34 2.55E-02 6614 2.07E+06 

Table 1. Values of pre-exponential k0 for water mass 
increase. Data from Stevenson and Novak (2011: 1723, 
Table 4). 
 



   

IAOS Bulletin No. 53, Summer 2015 
Pg. 8 

     If the data are plotted as ln(k0) vs. ws, the 
result is a straight line (Figure 3). The best-fit 
equation for this curve can be computed by a 
weighted least-squares best fit procedure, 
using weight factors of wi = k0i

2, appropriate 
for a logarithmic dependent variable. 
(Cvetanovic et al. 1979). (Using a uniformly 
weighted best fit such as MS Excel provides 
nearly the same answer.) The linear best-fit 
curve is 
 

ln(k0) = 23.334 – 6.394ws         (6) 
 

Combining equations (4), (5), and (6) yields 
 

k=exp(23.334–6.394ws–10433/T+2857ws/T)    (7) 
 

where k is in %H2Ot/yr 0.6 , T is in °K, and ws 
is in wt%. The uncertainty in k can be 
computed by using equation (7) to predict the 
rates for the obsidians in Table 1 and 
comparing to the experimental rates; when 
this is done, the rms error is 0.004%H2Ot/yr0.6. 
The fit is shown graphically in Figure 4. 
     The form of this equation is similar to 
those derived by Zhang et al. (1991) and 
Zhang and Behrens (2000) for higher 

temperatures, although the values of the 
numerical constants are different. 
 

Extrapolation to Optical Miscroscopy 
      The argument to this point has been a 
straight-forward, if tedious, numerical 
analysis, based upon two simple assumptions 
from physical chemistry: the mass of absorbed 

water grows as tn, where n is shown to be ≈ 
0.6, and the absorption (i.e. hydration) rate is 
sensitive to temperature and intrinsic water 
content. Further analysis showed that 
activation energy decreases with increasing 
intrinsic water, and the pre-exponential 
coefficient also decreases with increasing 
intrinsic water content. 
     At this point I am going to go out on a 
limb, and extrapolate the method to the case of 
obsidian hydration measured by optical 
microscopy. This is risky, because the time 
dependence of the position of the optical 
hydration front varies slightly from the time 
dependence of water mass increase. The 
hydration front is the stress zone caused by the 
diffusion process (water absorption). There is 
no fully satisfactory theory of how the stress 

0.00E+00

1.00E+09

2.00E+09

3.00E+09

4.00E+09

5.00E+09

6.00E+09

7.00E+09

8.00E+09

9.00E+09

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

k
0

, 
w

t%
/y

r^
0

.6

Intrinsic water, wt%

Figure 2. Dependence of pre-exponential factor A on structural water content for six obsidians (Stevenson 

and Novak 2011:1723, Table 4. 
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zone develops, but it is not surprising that the 
stress lags the water mass increase slightly. 
However, the two phenomena are related, 
since both are due to the same process of 
water absorption. For this reason I assume the 

equation for optical hydration rate to be of the 

same form as equation (7), but with possibly 

different numerical coefficients. Thus, for the 
present analysis the functional form of 
equation (7) is used to describe the behavior 
of the pre-exponential due to intrinsic water, 
but with different parameters which are 
adjusted empirically to give a good fit for 
optical microscopy: 

 

k = exp(A – Bws – C/T + Dws/T).       (8) 

 
 

     The data set to be fit is from the Coso 
volcanic field. Stevenson et al. (1993) and 
Rogers (2008) developed statistics for the 
intrinsic water content of four obsidian source 
flows in the Coso field, based on source-flow 
definitions of Hughes 1988. Rogers (2013) 
computed source-specific hydration rates for 
these sources. These data are summarized in 
Table 2. 

 

Source Flow 
Intrinsic water 

ws, wt% 

Hydration rate @ 

EHT = 20°°°°C, 

µµµµ
2
/1000 yrs 

West 
Sugarloaf 0.62 18.16 

Sugarloaf 
Mountain 1.02 29.87 

West Cactus 
Peak 1.01 29.58 

Joshua Ridge 0.81 23.72 

Table 2. Coso obsidian parameters 
    
     Numerical fitting and adjustment of 
constants yields the equation 
 

k=exp(37.76–2.289ws–10433/T+1023ws/T)    (9) 
 

Here A = 37.76 and is simply a scale factor; B 
= 2.289/wt%, which expresses a temperature-
independent variation with water 

concentration; C = 10433°K, the basal 
activation energy of dry obsidian; D = 

1023°K/wt%, and represents the variation of 
activation energy with both temperature and 
water concentration. In making the numerical 
fit to the data of Table 2, C was assumed to be 
the same for water mass increase or for the 
optical hydration front, and the B and D 
coefficients were adjusted to give the best fit, 
with the ratio between them held constant. 
Here again ws is total intrinsic water in wt %, 

T is effective hydration temperature in °K, and 

k is hydration rate in µ2/1000 yrs.  
 

Source Flow 
Data from 

Table 2 

Equation (9) 

model Error 

West Sugarloaf 18.16 18.47 0.31 

Sugarloaf 
Mountain 29.87 29.86 -0.01 

West Cactus Peak 29.58 29.50 -0.08 

Joshua Ridge 23.72 23.21 -0.51 

     The agreement is reasonably good, as 
summarized in Table 3 and Figure 5. The 

overall rms error in prediction is 0.27 µ2/1000 
yrs, or approximately 1%. However, it must 
be kept in mind that the range of values for the 
intrinsic water is quite limited (0.62 – 1.02 
wt%); a greater range of intrinsic water 
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Figure 3. Pre-exponential of Figure 2 plotted as natural 
logarithm. 

Table 3. Agreement between equation (1) and Coso data for 

hydration rate @ EHT = 20°C, in µ2/1000 yrs. 
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values, hydration rates, and temperatures 
would lead to more confidence in the model  
 

Discussion and Caveats 
     The models in equations (7) and (9) give a 
simple method for estimating hydration rate if 
the intrinsic water content is known. The 
functional form is similar to the equations 
derived by Zhang et al. (1991) and Zhang and 
Behrens (2000), although the numerical 

constants are different. Equation (9) gives 
reasonable hydration rates for archaeological 
temperatures, which the equations of Zhang et 
al. (1991) and Zhang and Behrens (2000) do 
not. 
     Clearly the rate k is a strong function of 
intrinsic water (Table 1). The dependence of 
activation energy on intrinsic water content 
has already been shown (Zhang et al. 1991, 
1997; Zhang and Behrens 2000), and the 
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specific functional form in equation (5) is 
based on data by Stevenson and Novak 
(2011). In addition, the data in Table 1 and 
Figure 2 show a strong relationship between 
the pre-exponential k0 and intrinsic water 
content. Surprisingly, the pre-exponential 
decreases with increasing intrinsic water, 
which is somewhat counter-intuitive. Since 
the intrinsic water content is usually viewed as 
a proxy for the openness of the glass matrix, 
one would expect k0 to decrease with 
increasing water content. However, since the 
model is purely empirical it is difficult to 
relate the form of Figure 2 to physical 
phenomena. 
     Stevenson and Novak (2011) published a 
simple procedure for determining intrinsic 
water content from absorbance measured by 
IR spectrometry. Taken together with equation 
(7), the result is an algorithm to compute age 
of an obsidian artifact based on IR absorbance 
data at 1630 cm-1 and 5570 cm-1. It is still 

necessary to perform a separate computation 
of effective hydration temperature, however. 
For the case of optical microscopy equation 
(9) can be used to estimate the expected 
hydration rate for any obsidian whose water 
content can be measured. 
     A significant caveat is that the model in 
equation (9) is based on a very small data set 
with a limited range of intrinsic water values. 
Further, in development of the model the 
assumption was made that the functional form 
of equation (7), derived for water mass 
increase, is also valid for optical microscopy. 
There is also a tacit assumption that the 
activation energy measured by water mass 
increase is also appropriate to characterize the 
optical hydration front. The model in equation 
(9) should therefore be used with caution. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
http://www.saa.org/Portals/0/SAA/Publications/S
tyleGuide/StyleGuide_Final_813.pdf 
  
 

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #54 is December 1, 2015. 

 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to 
IAOS.Editor@gmail.com   Please send updated 
address information to Matt Boulanger at 
BoulangerM@missouri.edu  
 

From the Bulletin Editor: 

 

NEW EMAIL ADDRESS FOR IAOS 

BULLETIN SUBMISSIONS: 

 
Please use the following email address: 
IAOS.Editor@gmail.com for future 
submissions to the IAOS Bulletin. This 
email address was created as a permanent 
contact for the IAOS Bulletin Editor and 
will be passed on to future Editors as well, 
to ensure that submissions are always 
received by the proper point of contact. 
The old email address is still valid, but I 
hope to transition all IAOS Bulletin 
correspondence to the new email address 
over the next year. Thanks! (and send 
along your submissions!), Carolyn Dillian, 
IAOS Bulletin, Editor.  
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Archaeometry Laboratory 
Research Reactor Center 
University of Missouri 
Columbia, MO 65211 
U.S.A. 
BoulangerM@missouri.edu 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
BoulangerM@missouri.edu  
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment: (or pay online with PayPal http://members.peak.org/~obsidian/) 
 

Matthew Boulanger 
Archaeometry Laboratory 
Research Reactor Center 
University of Missouri 
Columbia, MO 65211 
U.S.A. 



IAOS Annual Meeting 
 

The International Association for Obsidian 
Studies will hold its annual meeting during the 
Society for American Archaeology conference 
in Orlando, Florida. Join us Saturday, April 9, 

2016 from 12-1pm. Please see your SAA 
program for location information.   

  

    IAOS     
 International Association for Obsidian Studies 

           Bulletin 
              ISSN: 2310-5097    
Number 54                                                                                                                 Winter 2016 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    

IAOS BULLETIN 
 
The Bulletin is a twice-yearly publication that 
reaches a wide audience in the obsidian community. 
Please review your research notes and consider 
submitting an article, research update, news, or lab 
report for publication in the IAOS Bulletin. Articles 
and inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
 

STUDENT AWARD FOR INTERNATIONAL OBSIDIAN CONFERENCE 
 

The IAOS Executive Committee is pleased to announce two student paper/poster awards for the 
upcoming International Obsidian Conference to be held June 1-3, 2016 in Lipari, Italy.  The award 
will consist of $250 and a free one year student membership in the IAOS. Student presentations will 
be judged by the quality of the research and presentation, and overall match with the goals of the 
IAOS.   
 

For consideration, please email your conference paper title and abstract to fergusonje@missouri.edu 
before April 1, 2016. Winners will be announced at the conference in Lipari. For more information 
about the conference, please see page 6 of this issue of the IAOS Bulletin.  

 

International Association for Obsidian Studies 
 

President Jeff Ferguson 
President-Elect Rob Tykot 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
     Due to my failed efforts to repeal presidential 
term-limits, this will be my final note as 
president of IAOS.  I think the organization is in 
great hands for the next couple years with Dr. 
Robert Tykot as the incoming president.  I will 
pass the authority over at the beginning of our 
annual meeting this April in Orlando.  Please 

note that the meeting this year will take place 

on Saturday (4/9/16) from 12:00 – 1:00 
instead of the usual Friday slot.  Hopefully we 
can get a better turnout than the last few years.  
What else could you possibly have to do in 
Orlando – at least with an archaeologist’s 
salary?    
     I would like to keep this letter brief, so there 
are only a couple additional notes.  Please 
consider attending the upcoming International 
Obsidian Conference to be held in Lipari, Italy 
on June 1-3, 2016. Abstracts are due by January 
31, 2016. For more information, visit the 
conference web site at 
http://rtykot.myweb.usf.edu/Obsidian%202016/.  
Student prizes are available. Please see the 
announcement on the front page of this issue of 
the Bulletin.   
 
 
 
 

     I managed to make one small obsidian 
collecting trip in late summer.  Masami Izuho 
joined my as we visited a few sources I have 
visited before and a few in Arizona that I had 
not been too.  The photo includes Dr. Izuho as 
well as (previous IAOS president) Ana Steffan 
at Obsidian Ridge in the Jemez Mountains of 
New Mexico.  It was very interesting seeing the 
Valles Caldera National Preserve the day before 
administration turned over to the National Park 
Service.  There was even a crane parked at the 
entrance ready to modify the road sign – 
presumably at the stroke of midnight.   
     I will take one final opportunity to thank 
those folks who are responsible for keeping the 
IAOS running during my term: Carolyn Dillian, 
Kyle Freund, Ellery Frahm, Matt Boulanger, 
Ana Steffen, Rob Tykot, and Craig Skinner.  I 
will now take over the role of Past President for 
the next year and enjoy all the perks of that 
position. 
 
Thanks, 
Jeff Ferguson 
fergusonje@missouri.edu 
President IAOS 
Research Assistant Professor 
Archaeometry Group  
University of Missouri Research Reactor Center   
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NEWS AND NOTES: Have announcements or research updates to share? Send news or notes to 
the Bulletin Editor at IAOS.Editor@gmail.com with the subject line “IAOS news.” 
 
 
 

RESEARCH UPDATE: CHIRIQUÍ, PANAMÁ 

 
Karen Holmberg, Ph.D. 

New York University, New York, NY, USA 
 
     As part of an ongoing research project I 
am examining obsidian from the highland 
western Panamá province of Chiriquí, or 
rather, the lack of it.  While obsidian traveled 
extremely long distances in pre-Columbian 
Latin America, it never formed a significant 
portion of the artifact assemblages of this 
region.  
     The deeply social relationships that people 
have with obsidian, past and present, require 
perspectives and considerations beyond 
quantitative data generation. There is not 
only room but need for humanities-based 
vantages that dialogue closely with 
geochemical data to provide a more complete 
understanding of the material.  Obsidian, past 
and present, has a rich set of associations that 
go beyond the functional elements of the 
material. Even in modern western settings, 
filled with myriad choice of sharp and shiny 
objects, obsidian holds a particular allure that 
exceeds the utilitarian and enters the 
conceptual. In one sparkling example a 
superhero named Obsidian - son of Green 
Lantern and Thorn and twin to a sister, Jade - 
inherited mental instability from his villain 
mother that prompted him to steal the 
shadows from a city and spread darkness 
over the world. Following a return to mental 
health Obsidian came out as gay, retired, then 
returned to work as a superhero after the 
death of his sister. In this contemporary case, 
obsidian is resilient, complex, and just. These 
characteristics exceed the simple utilitarian 
definitions of sharpness or reflectiveness. 
Pre-Columbian associations with obsidian 

would have differed widely from those of the 
present.  The presence of varied, tangled, 
heavily symbolic layering of meanings upon 
obsidian that extend or transcend the 
utilitarian elements of the material, however, 
may have been one similarity.  
     Obsidian forms most commonly from 
rapid deposition and subsequent densification 
of hot and viscously deformable melt 
pyroclasts and particles in the formation of 
high grade rhyolitic ignimbrites. By contrast, 
the Volcán Barú in Chiriquí, Panamá is 
primarily andesitic with a small amount of 
trachyandesite, basaltic andesite, and dacite. 
There are no known local sources of high 
quality obsidian and the closest known 
obsidian sources for pre-Columbian 
populations were Honduras or Guatemala to 
the north or southern Colombia and eastern 
Ecuador to the south. Obsidian, overall, is 
infrequently found in the ‘Intermediate Area’ 
of the isthmus. To be provocative, perhaps 
the absence of obsidian in the Chiriquí study 
area artifact assemblages is not a result of its 
lack of value to pre-Columbian populations 
or their lack of access to the material via 
trade networks. Perhaps, instead, the pre-
Columbian residents’ landscape richness 

prevented them from having need for 
obsidian if its primary function was as a 
distinctive, portable material very specifically 
linked to the volcano.  
     Ruth Dickau et al. (2012) discuss a cache 
of 12 unusual stones excavated recently in 
the Casita de Piedra preceramic rock shelter 
near the Volcán Barú in western Panamá that 
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is dated to 4800-4000 cal BP. The stones 
include quartz, pyrite, a chalcedony vein 
nodule, a bladed quartz and jarosite aggregate 
and a human-modified dacite cylinder. The 
researchers suggest that these stones were 
ritual or shamanistic paraphernalia, based 
upon ethnographic records of groups such as 
the Bribri and Cabécar of southeastern Costa 
Rica and western Panamá. Each of these 
stones has various lithologies from multiple 
geological contexts outside the immediate are 
of the rock shelter, though all potentially 
came from the young volcanic belt of the 
western Panamá Cordillera.  
     In recently published work I have 
examined the social role of tephra in the Barú 
area (Holmberg 2015). In my fieldwork I also 
examine the use and transport of basalt 
columns and dacite slabs, which like tephra 
can be reframed not just as geochemical 
materials but as socially valiant ones with 
multiple roles and with past meaning that was 
associative to the volcano. While the absence 
of pyramids or megaliths in the region can be 
interpreted as an impoverishment of 
monumental architecture, the luxuriantly 
extant monumentality of the volcano and the 
multiple volcanic materials that already 
traveled widely in its midst proposedly made 
pyramids or long-distance obsidian 
redundant. There may have been no need to 
remember or materially link to the chthonic, 
volcanic power that was already a daily 
constant in the lived landscape and already 
encompassed in other stones that have 
escaped traditional archaeological scrutiny in 
the region.  
     One component of future fieldwork that I 
would like to complete in the Barú area 
includes the identification of the obsidian 

source or sources for the small amounts of 
local obsidian excavated in the Casita de 
Piedra rock shelter in the 1970’s and 
published by Linares and Ranere (1980). The 
consideration of how this low silica content, 
local obsidian was perceived in relation to 
higher quality non-local obsidians and the 
stones represented by the unusual cache of 
stones described by Dickau et al (2012) from 
the rock shelter is something I intend to 
further via an interdisciplinary writing 
fellowship with the Rachel Carson Center for 
Environment and Society at Ludwig 
Maximillian University of Munich during the 
2016-17 fellowship year in collaboration with 
researchers in the Department of Earth and 
Environmental Sciences Section for 
Mineralogy, Petrology, and Geochemistry. I 
actively welcome all further thoughts, 
collaborations, or brainstorming on sourcing 
and analyses of Barú obsidian or any other 
input that may add to this project.  
 
References 
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Quaternary International x-xx. 
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Avoid paying the shipping fee! Purchase your copy in person at the IAOS meeting in 

Orlando, FL, at the SAAs in April. Contact IAOS.Editor@gmail.com to reserve a copy. 

    
    
 
 
 
 
 
 

 

Twenty-Five Years on the Cutting Edge of Obsidian 

Studies: Selected Readings from the IAOS Bulletin  
 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the 
IAOS, we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas 
and topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  



International Obsidian Conference International Obsidian Conference International Obsidian Conference International Obsidian Conference  

(1(1(1(1––––3 June, 2016)3 June, 2016)3 June, 2016)3 June, 2016)    
    

Dear colleagues, we invite you to participate in the 
International Obsidian Conference, 1–3 June, 2016 on the 

island of Lipari (Italy). 

 
 The meeting’s program will include issues related to different fields of 
obsidian studies  archaeology, geology, anthropology, and archaeometry. The 
meeting’s venue is the Regional Aeolian Archaeological Museum “Luigi 
Bernabò Brea”, on Lipari which is reachable by hydrofoil or ferry from 
Milazzo, Messina, and Palermo in Sicily, as well as Reggio Calabria and Naples 
in Italy. Non-stop flights from Rome to Reggio are available for about $140 
roundtrip. On Lipari, a range of hotels and residences within walking distance 
are available, many for $100 or less per night. 
 The suggested registration fee, depending on financial support, is about 
100 € (125 US $) for professionals, and 50 € (65 US $) for students. 
 The website for the conference is now available. Please go to: 

http://rtykot.myweb.usf.edu/Obsidian%202016/ 
  
 We are now ready to accept your suggestions about the sessions and topics; 
please contact the Organizing Committee.  
 

SUBMISSION DEADLINE: January 31, 2016 
 

Yaroslav Kuzmin (kuzmin@fulbrightmail.org) 
Robert Tykot (rtykot@usf.edu) 
Akira Ono (onoak@meiji.ac.jp) 

Michael Glascock (glascockm@missouri.edu) 
Maria Clara Martinelli (mariaclara.martinelli@regione.sicilia.it) 
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HYDRATION RATE ACCURACY IN INDUCED HYDRATION OF OBSIDIAN: 

A SIMULATION STUDY OF ERROR CORRELATIONS 

 
Alexander K. Rogers, MA, MS, RPA 

Maturango Museum 
 
Abstract 
Induced hydration is a laboratory method for developing a hydration rate for obsidian which does 
not require association with outside chronometric data. The principle is to hydrate a set of 
obsidian samples at elevated temperatures, compute the obsidian parameters, and compute a 
hydration rate for archaeological temperatures. Unavoidable measurement errors in the 
experimental protocol lead to uncertainty in obsidian parameters, and thus in hydration rate. This 
analysis addresses the question of whether the errors are correlated, which determines the 
required method for estimating the uncertainties in hydration rate. The question is addressed by a 
Monte Carlo simulation, which shows that there is a strong (negative) correlation between errors 
in the obsidian parameters. Thus the standard deviation of the hydration rate cannot be computed 
conveniently from the experimental data, but requires use of Monte Carlo simulation methods. 

 
Introduction 
     Induced hydration is a laboratory method 
for developing a hydration rate for obsidian 
which does not require association with 
outside chronometric data. The hydration rate 
of obsidian is strongly temperature-dependent, 
so if hydration is allowed to proceed at 
elevated temperatures, measurable hydration 
rims develop in days rather than years. The 
temperature dependence of the hydration rate 
has a well-attested mathematical form, so the 
principle of induced hydration is to hydrate a 
set of obsidian samples at elevated 
temperature, compute the obsidian parameters 
- activation energy (E) and pre-exponential 

constant (k0) − and scale the hydration rate to 
archaeological temperatures (Rogers 2006; 
Stevenson and Scheetz 1989; Stevenson et al. 
1998).   
     However, the accuracy of the process is 
affected by measurement errors which 
unavoidably arise in the experimental 
protocol, notably rim measurement errors. 
Thus there are unavoidable uncertainties in 
both E and k0 as experimentally determined, 
which lead to uncertainties in the computed 
hydration rate. The analysis here addresses the 
effects of these errors on the measured 

hydration rate, and also the question of 
whether the errors in E and k0 are correlated or 
not. The answer to this question determines 
the required method for estimating the 
uncertainties in hydration rate. 
     In the discussion that follows, it is assumed 
that the experimental protocol involves 
sufficiently long hot-soak times to avoid the 
problem of non-equilibrium conditions 
(Rogers and Duke 2011; Stevenson and 
Rogers 2014). 

 
Theory  
     The temperature dependence for diffusion 
in glass is described by the Arrhenius 
equation,  
 

k= k0 exp(-E/T)                 (1) 
 

where k is the diffusion rate in µ2/unit time, E 

is the activation energy in °K, T is 

temperature in °K, and k0 is the pre-

exponential in µ2/unit time. Both E and k0 are 
independent of temperature. The laboratory 
procedure is to hydrate samples of obsidian at 
three or more elevated temperatures in the 

range of 100°C − 150°C, well below the glass 
transition temperature (Rogers and Duke 



   

IAOS Bulletin No. 54, Winter 2016 
Pg. 8 

2011). The hydration rims (r) resulting from 
hot-soak at a temperature T are measured after 
a time t, and used to compute activation 
energy and pre-exponential. 
     Mathematically, the method is to compute 
the parameters k0 and E by a linear least-
squares best fit to the logarithmic form of 
equation (1), and then compute the hydration 
rate at any desired site temperature (Rogers 
2006). The logarithmic form is 
 

ln(k) = ln(k0) - E/T           (2) 
 

The hydration rate is, by definition, r2/t, so 
equation (2) becomes 
 

ln(r2/t) = ln(k0) - E/T          (3)
  
If we define  
 

y = ln(r2/t)             (4) 
 

and  
 

x = 1/T              (5)  
 

equation (2) becomes a linear equation of the 
form 
 

y = Y + Sx            (6) 
 

with  Y = ln(k0) is the y-intercept and E = -S is 
the slope. Given data for r, t, and T for three 
or more points, equation (6) can be solved as a 
weighted least-squares linear best-fit (Rogers 
and Duke 2011). The weighting factor is 
included to compensate for the change of 
variable in equation (4) (Cvetanovic et al. 
1979). The expected standard deviation of the 
slope and y-intercept can also be computed 
analytically (Rogers and Duke 2011). Once  k0 
and E are determined, the hydration rate k at 
any desired site temperature Ts can then be 
computed as 
 

k = k0 exp(-E/Ts)           (7) 
 

This value can then be applied in 
archaeological analyses. 

The Current Issue 
     In a typical experimental case, a single data 
set is used to compute best estimates of E, k0, 
and k; standard deviation of E and k0 are also 
computed analytically (Rogers and Duke 
2011). However, with a single set of data there 
is no obvious way to estimate a standard 
deviation for rate. The question posed here is: 
can we infer the error standard deviation of 
rate if we know the error standard deviations 
of activation energy and pre-exponential? If 
the two error sets are uncorrelated, we can do 
so, but not otherwise.  
     In induced hydration, in which ln(r2/t) (the 
y-variable) is plotted against 1/T (the x-
variable), any errors in r, t, or T will affect 
both E and k0. Therefore it is possible that the 
resulting errors in E and k0 are in fact 
correlated. The question can be resolved by an 
experiment using a numerical simulation.  
     The problem can be approached by 
simulating the induced hydration process to 
create an artificial data set. The data set is 
created to be error-free, and then random 
errors are introduced into the rim value in 
equation (4), with a standard deviation 
determined from experimental data. Values of 
E, k0, and k are then computed. Multiple 
iterations are made on the same data but with 
different random errors, unlike a laboratory 
experiment, and statistics can be collected to 
determine the standard deviation of hydration 
rate directly. The standard deviation of rate 
from the simulation can then be compared 
against the value that would be inferred from 
the standard deviations of activation energy 
and pre-exponential. A simulation was written 
in MatLab® to create the data for analysis. 
    An alternative expression for equation (1) is 
 

k = exp(Y – E/T)           (8) 
 

with Y defined as above. If the errors in Y and 
E are uncorrelated, then by propagation of 
errors theory the errors in k are  
 

σk = √[(∂k/∂Y)2σY
2 +  (∂k/∂E)2σE

2] 
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(Taylor 1982). Working out the algebra, this 
becomes 
 

σk = k√(σT
2 + σE

2/T2)          (9) 
 
Simulation 
     The theoretical model on which the 
simulation was based is described in Rogers 
2015. Briefly, the hydration rate is given by 
the equation 
 

k = exp(A + Bw + C/T + Dw/T)     (10) 
 

where k is hydration rate in µ2/1000 years, w 
is intrinsic water in wt%, T is temperature in 

°K, A = 37.76, B = -2.289/wt%, C = -

10433°K, and D = 1023°K/wt%. The rationale 
for this equation and the values of the 
constants are described in Rogers 2015; as 
stated therein, the values of the constants are 
based on a very small data set and must be 
treated as provisional. The equation gives 
valid hydration rates for archaeological 
temperatures and for 0.5 < w < 1.2; however 
there are indications it does not give valid 

rates for w <∼ 0.1 wt% (C. Stevenson, 
personal communication). Despite its 
provisional nature, it provides a reasonable 
basis for simulation. 
     The simulation procedure was to construct 
a hypothetical data set, error free, from 
equation (10). The simulations modeled five 
different values of intrinsic water (w) and an 

effective hydration temperature of 20°C 

(293.15°K). Five hydration temperatures were 

modeled (110°C, 120°C, 130°C, 140°C, 

150°C),  with hot soak times of 60, 50, 40, 30,  
 

20, and 20 days, respectively. These hot soak 
times are considerably longer than are typical 
of induced hydration protocols (e.g. Rogers 
and Duke, 2011) in order to ensure that 
equilibrium conditions prevail (Stevenson and 
Rogers 2014). After the error-free data set was 
constructed, measurement errors in hydration 
rim reading were introduced with an error 

standard deviation of σr = 0.1µ, which is 
typical of laboratory data, and values of E, Y, 
and k were computed. The errors were then 
changed to another random set and the process 
repeated. At the end of 100,000 iterations, 
statistics were computed for output. The 
output included a mean value for E, Y, and k, 
as well as standard deviations. The standard 
deviations in E and Y were then used to 

compute σk from equation (9). Table 1 

summarizes results. Here σks is the standard 
deviation of hydration rate from the direct 

simulation, and σk is the value inferred from 
equation (9).  
 

Discussion and Conclusion 
     Examination of the data in Table 1 shows 
clearly that there is a strong cross-correlation 
between errors in E and errors in Y which 
renders equation (9) invalid. For example, 
with an intrinsic water content of 1.0 %wt, an 

effective hydration temperature of 293.15°K, 
and a hydration rim standard deviation of 
0.10µ, the standard deviation of hydration rate 
from the direct simulation is 3.28µ2/1000 yrs; 
if one had inferred it from errors in activation 
energy and pre-exponential for the same 
conditions, using equation (9), the result 
would have been 14.01 µ2/1000 yrs. Thus the 

w, wt% 
Mean E, 

sim 

Mean Y, 

sim 

Mean k, 

sim 
σσσσE, sim σσσσY, sim σσσσks, sim σσσσk,   eq (9) 

0.2 10228 24.49 11.59 288 0.70448 3.28 14.01 

0.6 9819 23.58 18.65 273 0.66791 4.98 21.37 

1.0 9410 22.66 30.02 257 0.63082 7.55 32.46 

1.2 9205 22.20 38.12 250 0.61336 9.29 40.06 

1.5 8898 21.52 54.48 239 0.5866 12.68 54.73 

Table 1. Simulated mean and standard deviations for induced hydration of obsidian. 
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correlation term is negative, and errors in rate 
are actually smaller by a factor of 
approximately 4.3 than would be expected if 
the errors in activation energy and pre-
exponential were uncorrelated (which is good 
news). Further variation of hot-soak times and 
or intrinsic water content showed that the 
factor of 4.3 in the difference still holds.  
     This shows that it is not valid to estimate 
the standard deviation of rate by equation (9). 
Further, as pointed out above, an expected 
standard deviation of rate from an induced 
hydration experiment cannot be computed 
conveniently from the experimental data. The 
only feasible method for estimating the 
standard deviation of the hydration rate is by a 
Monte Carlo simulation. The method is 
straight-forward, but requires access to a 
computing package such as MatLab® or 
Python. The author can make available such a 
simulation upon request. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig 
Skinner, continues to update the list of 
publications and must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

• World obsidian source catalog 

• Back issues of the Bulletin. 

• An obsidian bibliography 

• An obsidian laboratory directory 

• Photos and maps of some source 
locations 

• Links 
 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg 
files. Please use the American Antiquity style 
guide for formatting references and 
bibliographies.  
http://www.saa.org/Portals/0/SAA/Publications/S
tyleGuide/StyleGuide_Final_813.pdf 
  
 

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, 
so if you do not hear from us, please email 
again and inquire.  

 
Deadline for Issue #55 is May 1, 2016. 

 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of History 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to 
IAOS.Editor@gmail.com   Please send updated 
address information to Matt Boulanger at 
Boulanger.Matthew@gmail.com 
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MEMBERSHIP

 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout 
the world. Major interest areas include: 
obsidian hydration dating, obsidian and 
materials characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to 
archaeologists and other interested parties, the 
IAOS was also established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 

 
We hope you will continue your membership. Please complete the renewal form below. 

 
NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 

http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to 
you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is 
enclosed (see below). 

 

___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual 
membership fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  

 

___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related 
article for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I 
have also enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment: (or pay online with PayPal http://members.peak.org/~obsidian/) 
 

Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 



NEWS AND NOTES 
 

Have news or announcements to share? 
Send them to IAOS.Editor@gmail.com for 

the next issue of the IAOS Bulletin. 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
 

CALL FOR NOMINATIONS 
 

Rob Tykot has just begun his responsibilities as IAOS President, and Jeff Ferguson has stepped 
into the position of Past President for the coming year. That means that it’s now time for 
nominations for our next IAOS President. Elections will be held this winter and the winner 
announced at the 2017 IAOS meeting at the SAAs in Vancouver. The winner will then serve as 
President-Elect for one year and begin the term of President in 2018. If you, or someone you 
know, would be interested in serving as IAOS President, please send a nomination to Rob Tykot 
at rtykot@usf.edu.  

 

International Association for Obsidian Studies 
 
President Rob Tykot 
Past President Jeff Ferguson 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 
Report on International Obsidian 
Conference on Lipari (Italy) 
     This international meeting was organized 
by Robert Tykot (USA), Yaroslav Kuzmin 
(Russia), Michael Glascock (USA), Akira 
Ono (Japan), and Maria Clara Martinelli 
(Italy), and held June 1-3 at the Regional 
Aeolian Archaeological Museum “Luigi 
Bernabò Brea” on the island of Lipari, just 
north of Sicily (Figure 1). 

 
Figure 1. Castle area with Archaeological 
Museum, church and archaeological sites, with 
view also of harbor. 
 

This location was sponsored by the Regione 
Siciliana Assessorato dei Beni Culturali e 
dell’Identità Siciliana and the director of the 
museum, Maria Amalia Mastelloni. The IAOS 
and the Society for Archaeological Sciences 
(SAS) provided some direct support, in 
addition to awards for student presenters. 
More than 80 people from 15 countries came 
to the conference which included more than 60 
oral and poster presentations (Figure 2).  

     
Figure 2. Conference participants in front of the 
lecture hall (photo by Yaroslav Kuzmin) 

 
     Located on the island of Lipari, a major 
source of obsidian for the central-western 
Mediterranean, a guided tour of the Gabellotto 
and Canneto Dentro subsources was done, and 
many of the participants were very happy to 
examine and collect some geological samples. 
One of the continuing issues for obsidian 
sourcing studies is having a statistically 
sufficient dataset for each potential source and 
subsource, ideally analyzed by the same 
instrument used for archaeological artifact 
analyses. For Lipari, we can chemically 
distinguish six subsources using INAA or LA-
ICP-MS: Mt. Guardia is the oldest, but only 
has small-size pieces of usable obsidian; 
eruptions around 6700-6400 cal BC produced 
both the Gabellotto (Figure 3) and Canneto 
Dentro subsources, with trace element 
differences between the northern and southern 
parts of Gabellotto Gorge; and in the first 
millennium AD the Forgia Vecchia and 
Rocche Rosse sources were formed. 

      
Figure 3. Conference participants visiting one side 
of the Gabellotto Gorge. 
 
     After a historical overview of Lipari 
studies by Maria Amalia Mastelloni, and some 
introductory comments by Colin Renfrew 
(pre-recorded), the conference began with a 
keynote presentation by Michael Glascock 
(University of Missouri, USA) on the use of 
analytical methods for obsidian studies; later 
were other keynote presentations by Clive 
Oppenheimer (Cambridge University, UK) 
and colleagues on an active obsidian-
producing volcano in Eritrea and its historic 
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effects on the local residents, and by Akira 
Ono (Meiji University, Japan) on both macro- 
and micro-scale movement of people 
beginning in the Upper Paleolithic. For the 
regular oral and poster presentations, there 
were several focusing on the analytical 
methodologies, including elemental and 
magnetic methods and whether they are non-
destructive, and many presentations focusing 
on specific geographic areas (Europe [Italy, 
Croatia, Greece, Hungary]; Western Asia 
[Turkey, Georgia, Armenia, Iran, Azerbaijan, 
Yemen]; Eastern Asia [Russia, Indonesia, 
Japan, North Korea, South Korea]; Africa 
[Djibouti, Eritrea, Ethiopia, Kenya, Saudi 

Arabia, Yemen]; Americas [Argentina, Chile, 
Mexico]), and time periods. 
     Overall, the conference was a great success 
(as reported to me by many of the 
participants). The full program and abstracts 
may be found on the conference website: 
http://rtykot.myweb.usf.edu/Obsidian%20201
6/index.html while publication of the 
presentations are planned. 
 
 
Robert H. Tykot, IAOS President 
Department of Anthropology 
University of South Florida 
rtykot@usf.edu  

 
 
 
 
 
 
 
 
 
 
 
 

  

 
 
 
 
 
 

Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  



A CASE STUDY IN SITE FORMATION EFFECTS 
ON OBSIDIAN HYDRATION DATING 

 
Alexander K. Rogers and Robert M. Yohe, II 

Maturango Museum and California State University 
 
Abstract 
We report two methods of accounting for significant changes in burial depth in computing ages by 
obsidian hydration dating (OHD). We show by a numerical example that burial depth can have a 
profound effect on OHD age and must be taken into account. The example further shows the effects 
of uncertainty in the burial depth history: the artifact is assumed to have been recovered from a 
significant depth, but with indications the depth was not constant over time.  Two computational 
methods are explored to compute age, referred to as time-averaging and level-averaging. Although 
the two methods are found to yield statistically indistinguishable results in this case, there are 
circumstances under which one method may be preferable to the other. 

 
Introduction 
     The effective hydration temperature (EHT) 
that an obsidian artifact is exposed to a strong 
function of burial depth, and, for deeply buried 
artifacts, can significantly affect the age 
computed by obsidian hydration dating (OHD). 
Here we explore two methods for computing 
the age of deeply buried obsidian artifacts in 
which there are indications that burial depth 
was not constant over time.  
     As a numerical example, we assume an 
artifact which is geochemically sourced to the 
Coso West Sugarloaf source. The hydration 
rim is assumed to be 6µ, with a standard 
deviation of 0.1µ. The site is assumed to be in 
the California desert at an elevation of 4,000ft; 
and the burial depth of the artifact is assumed 
to be 1.0m, but with an active depositional 
environment suggesting the artifact was 
initially on the surface and subsequently buried 
by flooding. 
  
Analysis Procedure: Age Computation 
     The computation of age is based on the 
measurement of hydration rim values by 
optical microscopy. Laboratory data (Rogers 
and Duke 2011; Stevenson and Scheetz 1989; 
Stevenson et al. 1998) indicate that the depth of 
the hydrated volume progresses into the 
obsidian proportional to tn, where n is 

approximately 0.5 within limits of 
experimental error. Thus the hydration 
dynamic model employed is: 
 
     r2 = kt (1) 
 
where t is age in calendar years, r is rim 
thickness in microns, and k is the hydration rate 
(see e.g., Crank 1975; Rogers 2007a, 2012; 
Stevenson et al. 1989, 1998, 2004).  
     The hydration rate varies with EHT (see 
e.g., Hull 2001; Rogers 2007a; Stevenson et al. 
1989, 1998, 2000, 2004), with relative 
humidity (Friedman et al. 1994; Mazer et al. 
1991), and with intrinsic water concentration in 
the obsidian (Ambrose and Stevenson 2004; 
Friedman et al. 1966; Karsten and Delaney 
1981; Karsten et al. 1982; Rogers 2008a; 
Stevenson et al. 1998, 2000; Zhang and 
Behrens 2000; Zhang et al. 1991). Relative 
humidity has a small effect in a practical sense, 
because the interstitial water content of even 
the driest sand is very high (Friedman et al. 
1994), so the effect is generally ignored in 
practical analyses.  
     The hydration rate also varies by source 
flow within the Coso volcanic field. This study 
employs a rate for the Coso West Sugarloaf 
source of 18.14 2/1000 yrs with a coefficient 
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of variation (CV) of 0.20 due to intrinsic water 
variations, at a reference temperature of 20C.  
(Rogers 2011). 
     Temperature is the major effect which needs 
to be controlled in performing an obsidian 
analysis. Archaeological temperatures vary 
both seasonally and diurnally, and the 
hydration rate is a strong function of 
temperature. EHT is defined as a constant 
temperature which yields the same hydration 
results as the actual time-varying temperature 
over the same period of time.  Due to the 
mathematical form of the dependence of 
hydration rate on temperature, EHT is always 
higher than the mean temperature. The 
mathematical derivation is given in Rogers 
2007a and 2012.  
     EHT is computed by numerical integration 
of the temperature-dependent hydration rate 
over a modeled temperature history. The 
temperature history is modeled as the sum of a 
mean temperature (annual average 
temperature) and two sinusoids, one with 12-
month period (seasonal temperature variation, 
which equals hottest-month mean minus 
coldest-month mean) and the other with a 24-
hour period (mean diurnal variation).  
     Burial depth does not affect the annual 
average temperature, but it does affect the 
annual variation and the diurnal variation, the 
latter very strongly. For buried artifacts, Va and 
Vd represent the temperature variations at the 
artifact burial depth,  
 

     Va = Va0exp(-0.44z) (2a) 
 

     and 
 

     Vd = Vd0exp(-8.5z) (2b) 
 

where Va0 and Vd0 represent nominal surface 
conditions and z is burial depth in meters 
(Carslaw and Jaeger 1959:81).  
     Once EHT has been computed, the 
measured rim thickness is multiplied by a rim 
correction factor to adjust the rims to the same 
EHT as the hydration rate, and ages are 

computed by equation (1) (mathematical 
details in Rogers 2007a, 2012). 
     The temperature parameters for the 
hypothetical case were computed by regional 
temperature scaling for the upper Mojave 
Desert and desert mountains of eastern 
California. Details of the method are in Rogers 
2008b. For an elevation of 4000ft amsl, the 
temperature parameters are as shown in Table 
1. 

 
Parameter At 

Surface 
At 1.0 m 

depth 
Average annual 
temperature, Ta 

15.05 15.05 

Seasonal temperature 
variation, Va 

21.14 13.61 

Mean diurnal 
variation, Vd 

15.80 0.0032 

Effective Hydration 
Temperature 

19.53 16.31 

Table 1. Site temperature parameters, C, 4000ft 
amsl. Note the depth of 1.0m reduces the diurnal 
variation to essentially zero. 

 
Site Formation Processes  
     The effects of burial depth and site turbation 
on OHD dates have been discussed by Rogers 
(2007b). In the present case, site formation 
processes (Schiffer 1987) chiefly affect burial 
depth and its variation through time. In our 
model, the hypothetical artifact was recovered 
from a depth of 1.0m, but geological 
indications suggested it was initially on the 
surface and was subsequently covered with 
alluvium deposited by flash floods. Nothing 
can be inferred about duration of each phase. 
As a result, the value of burial depth (z) in 
equations (2a) and (2b) can range between 
1.0m and zero (the ground surface). As can be 
seen from equations (2a) and (2b) and Table 1, 
burial depth reduces the temperature variation 
parameters and hence EHT – the deeper the 
burial, the lower the EHT. Furthermore, if an 
artifact is first on the surface and then buried, 
the hydration process is affected by the change 
in EHT. Two methods have been developed to 
deal with this uncertainty.  
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     The first method is time-averaging, whose 
physical basis is that the overall hydration rate 
is the time-average of the instantaneous rate 
over the temperature history of the artifact 
(Rogers 2007a:658, eq. 7). Note that this is not 
the same as the hydration rate for the average 
temperature, nor the hydration rate for the 
average depth. Furthermore, it is immaterial 
whether the artifact is buried and then exposed 
or vice versa (Duke and Rogers 2013). The 
principle is to compute the hydration rate at 
depth and on the surface, and then compute a 
weighted average based on what fraction of its 
life the artifact was buried. For the present 
analysis, a fraction of 50% was assumed, since 
no other data are available. The weighted 
average rate is then used in computing age. 
     The second, simpler, method is level-
averaging. The principle is to decide on two 
limiting cases, in this case z=0 and z=1.0m. 
Ages are computed for each limit, and a simple 
average computed as the best estimate of the 
age.  In both methods, the standard deviation of 
computed age due to site formation is the 
difference of the two limiting ages divided by 
12. Results of these two methods are 
presented below. 

 
Results of Age Computation  
     Ages were computed by the two methods 
described above, and results are summarized in 
Table 2. The table shows the hydration rim as 
measured, the limiting age computed based on 
surface conditions, the limiting age based on 
conditions at 1.0m depth, the best estimate age 
computed by time averaging, the best estimate 
age computed by level averaging, and the 
standard deviation of the age uncertainty due to 
the unknown burial depth history. 
 
 

Discussion 
     If the artifact had been on the surface for its 
entire life and was buried just before being 
discovered, the 6.0µ hydration rim would 
correspond to an age of 2097cyb2k; if the 
artifact had been buried at 1.0m depth the entire 
time, the age would be 3065cyb2k. This shows 
the profound effect burial depth can have on 
age computed by obsidian hydration methods. 
The actual value of the age must lie between 
these limits. 
 The two methods, time averaging and level 
averaging, yield slightly different estimates of 
the mean, as shown in Table 3. 
 

Statistic Time 
averaging 

Level 
Averaging 

Computed age, 
cyb2k 

2490 2581 

St. dev. of 
uncertainty due 

to site 
formation, years 

279 279 

N 1 1 
Table 3. Age summary. A t-test shows that the 
difference between the means is not significant at 
the 95% confidence level (z = 0.23, threshold = 
1.96). Thus, one is justified in using either 
technique to estimate age in this case. Level 
averaging is more straightforward to implement in 
MS Excel, but both are simple in MatLab.  
 
Age Accuracy 
     The primary sources of error, or uncertainty, 
are: obsidian rim measurement; errors in the 
hydration rate ascribed to a source; intra-source 
rate variability due to uncontrolled intrinsic 
water in the obsidian (Ambrose and Stevenson 
2004; Rogers 2008a; Stevenson et al. 1993, 
2000;  Zhang  et  al.  1991; Zhang and Behrens  
 

Source 
Rm, 
 

Surface 
age,  yrs 

Depth 
age, yrs 

Mean TA 
age, cyb2k 

Mean LA 
age, cyb2k 

SF age 
uncertainty, yrs 

WSL 6.0 2097 3065 2490 2581 279 
Table 2. Ages for the hypothetical case, computed by obsidian hydration dating. All ages in calendar 
ages before 2000. WSL=West Sugarloaf; Rm =measured rim mean; TA=time-averaging; LA=level-
averaging; SF=site formation. 
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2000); and errors in reconstructing the 
temperature history, including site formation 
processes. The effects of these errors have been 
examined in detail, and the analysis is 
documented in Rogers 2010. 
     The standard deviation of the age estimate 
for any given specimen, t, can be shown to be  
 

t = t ×{4[CVrm
2 + CVEHT

2] + CVSF
2 + CVks

2 
+ CVkw

2} (3) 
 

where the variables are defined as follows: t is 
the age determined by equation (1), r is the 
standard deviation of the hydration rim 
measurement, and is 0.1; r is the EHT-
corrected hydration rim; CVEHT is the 
coefficient of variation of EHT due to 
temperature modeling uncertainties; CVSF is 
the coefficient of variation of age caused by the 
uncertain burial depth history; CVke is the 
coefficient of variation of the hydration rate 
ascribed to the obsidian source, and is typically 
0.05; and CVks is the coefficient of variation 
of the intra-source rate variations due to water 
content, which is 0.20 for West Sugarloaf. For 
this numerical example these values give an 
overall uncertainty in age of 662 years. 
 
Conclusions  
     First, it is clear that burial depth can have a 
profound effect on age computed by OHD, 
particularly for deeply buried artifacts. 
Computing age based on surface conditions 
and ignoring the effects of burial depth will 
invariably yield an age which is too young. On 
the other hand, if the burial conditions have 
varied significantly over time, computing age 
based on the deepest burial depth will yield 
ages which are too old. We have outlined two 
methods of accounting for changes in burial 
depth: time averaging and level averaging. 
Level-averaging can be conveniently 
performed by an Excel spreadsheet, but time-
averaging is best performed by MatLab or a 
similar application. 
     Time-averaging is more complex 
computationally, but is closer to the actual 

physics of the hydration process, while level-
averaging is a simplifying short cut. In a case 
where there are no data to suggest the time-
phasing of the site formation, either is 
adequate. However, if geoarchaeological or 
other contextual data are available such that 
timing of the phases of the burial process could 
be estimated, then the time-averaging method 
is preferable. 
     Both averaging methods yield essentially 
the same ages and age uncertainties for this 
numerical example. The convergence of results 
is caused by the fact that no data were available 
on the timing of the burial events: how long on 
the surface and how long at 1.0m. The 
simplifying assumption of "half its life on the 
surface and half at 1.0m depth" is roughly 
equivalent to taking the average of the ages. For 
our test case, the best estimate for the age of the 
artifact, including all error sources, is between 
2490  662 and 2581  662 calendar years 
before 2000, or the Middle Newberry period. 
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FUNDAMENTALS OF DIGITALLY IMAGING ARTIFACTS 
 

Nicole Birney, Lucas R. Martindale Johnson, and Kathleen Montgomery 
Far Western Anthropological Research Group, Inc. 

 
Introduction 
     In archaeology, there is an increasing need 
to document as much as possible using quick, 
accurate, and economical methods. Artifacts 
may need to be documented in the field, 
because some or all cannot leave the site or host 
country. In California, there have been repeated 
situations where artifacts will be repatriated to 
indigenous groups after processing in a remote 
field lab. These artifacts are not taken to a 
permanent lab for additional analysis nor on to 
a curation facility or repatriation. Therefore, 
how can researchers economically document as 
much of a collection as possible in the shortest 
amount of time? Also, which method is the 
most accurate, requires the least knowledge, 
and uses the smallest amount of special 
equipment? 
     Realizing that academics and professional 
researchers alike are often tasked with not just 
research and writing, but also graphics, 
formatting, and report production, we present a 
few imaging and formatting pointers. We have 
put together suggestions on project planning, 
image-capture techniques, and equipment (e.g., 
hardware and software) for documenting 
obsidian and other artifacts. File management, 
storage, and image-editing guidelines for 
preparation of professional-quality images 
follow. 
     Our goal is to share what we believe is a 
best-practice approach for documenting 
obsidian artifacts of various types (e.g., cores, 
bifaces and projectile points, and flake tools) 
for reproduction in high-quality technical 
reports, public presentations, and academic 
research manuscripts. Although we use 
obsidian as a case-study, these methods may be 
used on other kinds of materials. 

Project Planning 
     Choosing the right image-capture method, 
preparing your equipment, and making 
decisions that support your project objectives 
will save time and effort. What are the goals, 
scope, and final format requirements? Are you 
submitting to a client or journal, self-
publishing, or creating a digital presentation? 
What hardware and software will you need, and 
which file formats and storage are best for your 
short- and long-term needs? 
 
Time, Skills, and Equipment 
     There are several ways to capture and 
document images of artifacts, including 
scientific illustration, three-dimensional (3D) 
scanning, photography, and flatbed scanning. 
Each method has advantages, disadvantages, 
and dramatically different costs of time 
investment, required skills, and necessary 
equipment.  
 
Scientific Illustration: Technical or scientific 
illustration of flaked stone artifacts is extremely 
time consuming, and the quality will vary 
greatly depending on the skill of the artist. Since 
most studies of flaked stone objects are 
concerned with knapping technique and metric 
attribute data, studies typically include a scaled 
sample of finely illustrated black-and-white line 
drawings. These illustrations highlight flaking 
scars and directions of force, and therefore 
represent the sequential, controlled actions by a 
craftsperson. There are a number of good guides 
to illustrating flaked stone (e.g., Addington 
1986; Martingell and Savile 1988), and others 
that discuss the illustration of archaeological 
finds in general (for example, Dillon 1985; 
Griffiths and Jenner 2002; Steiner 2005). Of 
particular importance with the illustration of 
flaked stone (and ground stone) objects is the 
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need to control the style of pen-and-ink 
drawings to best represent the texture of a 
surface while keeping in mind the light source 
and shading method. Obsidian is glassy, in 
contrast to more coarse or fine-grained basalt or 
even coarser materials, like sandstone.  
     Learning to control the flow and thickness of 
technical ink pens may take hundreds of hours, 
and specialized pens, drawing paper, and tracing 
velum are required. Artifacts have to be drawn 
in pencil, then inked, scanned, and incorporated 
into a document. These representations are very 
useful in some cases where color prints are not 
possible, where gray scale digital images may 
obscure detailed flaked scars, or where an author 
wishes to show the nuances and particulars of 
flake removal from the face of an artifact. Some 
studies or illustration guides make use of 
contrasting lines on top of digitally imaged 
flaked stone objects (Dryer and Mazierski 2009; 
Titmus and Woods 2003:135, Figure 9.3). This 
method can be used together with the flatbed 
scanning method described below using an 
illustration software program to actually draw 
vector lines over the ridges between flake scars.  
     Technical illustration will always be an 
important method in archaeological 
representation of flaked stone artifacts as well as 
other artifacts; however, creating these images 
can be time consuming and costly, and might 
require specialized illustration staff. However, 
used on a small sample of artifacts, in 
conjunction with the methods described here, 
this technique can certainly be valuable. 
 
Three-dimensional Scanning: 3D scanning has 
great potential for image capture and modeling 
of objects, though the process can be time-
consuming and prone to error with the 
technology that is currently available and 
affordable. For most objects, a single scan will 
not produce a complete model. Multiple scans, 
even hundreds, from many different angles are 
usually required to document all sides of the 
subject. Light and reflection/refraction 
distortions that come from shiny objects can be 

minimized by scanning in a dark environment.    
Another means to limit unwanted 
reflection/refraction is to dust the artifact with a 
light, non-abrasive powder such as cornstarch or 
baby powder. There is also a ready-made 
product that serves this purpose that is available 
under different names, including “dust spray,” 
“developer spray,” and “laser scanning anti-
glare spray.” These are easily wiped away with 
a dry cloth and will not harm the surface of the 
object. “Chalk spray” is another possibility, but 
beware! There are types of chalk spray on the 
market that are permanent. If you have the time 
to experiment with 3D scanners and modeling 
technology, the results can be rewarding.  
 
Photography: A traditional approach for 
illustrating small objects is macro-photography, 
which is the process of taking close-up pictures 
of a very small subject. Use of a traditional 
macro lens and film can be technically complex 
and require expensive specialty equipment. 
Alternatively, most digital cameras have the 
technical features needed to capture high-
quality images of small subjects. Although the 
camera itself may have reliable settings for 
close-up photography, you’ll still need to find 
the right proximity to the object, keep a steady 
hand (set up a tripod, copy stand, or some other 
means of stabilization), and control the quality 
of light. For example, if the camera is not 
perpendicular to the subject or the distance to 
the subject is too close or too far, image 
distortion will occur; without stabilization, the 
image will be blurry. Incandescent, florescent, 
and natural light all have different effects on the 
color and shadows that are cast on the artifact, 
creating additional visual “noise” and 
inconsistencies. The learning curve for 
managing these variables, or the time spent 
compensating for poor execution, can be 
significant. Kelby (2015) details techniques for 
taking professional-quality photos and provides 
excellent how-to strategies. 
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Flatbed Scanning: Though a flatbed scanner is 
typically used for documents and photos, it is a 
very good tool for scanning thinner three-
dimensional items (approximately three 
centimeters thick or less). We have found that 
the flatbed scanner is the best option for quick, 
accurate image capture. Many of the variables 
influencing quality are inherently controlled by 
the scanner itself: the image is scanned at 100% 
scale, the light source is consistent from one 
scan to the next, and the shallow depth of field 
minimizes background noise, bringing focus to 
the artifact’s surface details and edges. Unlike 
the other methods mentioned above, flatbed 
scanning takes just a few seconds for image 
capture and once mastered, generally requires 
no more than five to 15 minutes to produce a 
publication-ready image.  
     Some popular manufacturers of flatbed 
scanners include Epson, Cannon, and HP, and 
these can be purchased for about $100 and up. 
Any scanner should have adjustable settings 
that will allow you to specify the resolution of 
your image and file type at the time of 
scanning. Image editing software generally 
comes with your scanner, or you may prefer to 
use image editing specialty software such as 
Adobe Photoshop©, Photoshop Elements©, or 
Lightroom©, to name a few. We’ve provided 
image-editing essentials below. Although we 
primarily use Photoshop©, the tools and actions 
described here are fairly standard across 
different brands of editing software. 
Additionally, there are several instructional 
guides (Kelby 2003; McClelland 2016; Tally 
2011) with easy to follow instructions 
explaining the bells and whistles of various 
software programs.  
     In addition to the scanner and editing 
software, it’s helpful to have a few simple props 
at hand. Props are used to help control shadows, 
provide contrasting backgrounds, and hold 
artifacts in place when trying to capture a tricky 
profile or non-uniform artifact. Props that we 
find helpful include foam blocks, thick sheets of 
black and white paper, binder clips, and a 

kneaded eraser (Figure 1). Plastic modeling clay 
can also be used, but do not use greasy 
traditional modeling clay. It will leave smudges 
on you, your artifact, and your scanner that are 
not easy to clean. Also, a piece of clear glass can 
be placed on the scan bed surface to protect 
against the any sharp edges that can scratch it. 

File Types and Management 
     Although each journal will have unique 
guidelines, they typically require high 
resolution (300-600 dots per inch [dpi] and 
higher) image files. Digital files imbedded 
within a Microsoft environment (e.g., MS Word, 
PowerPoint, Excel) are generally not accepted. 
If you are submitting files to a professional 
publication, it is best to send native files such as 
TIFF (Tagged Image File Format) or EPS 
(Encapsulated PostScript). 
 
File Types: Both TIFF and EPS files work well 
for professional publications and archival 
copies. TIFF files can be saved in uncompressed 
form, producing a file that is relatively large but 
true to the original image. EPS files can contain 
transparencies, two-dimensional vector 

Figure 1. Common props used while scanning 
artifacts on a flatbed scanner.  
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graphics, text, and bitmap images. They can also 
be opened across multiple operating systems.  
     When saving an image as a JPEG (Joint 
Photographic Experts Group), an algorithm 
compresses it. Because of this, files are 
generally much smaller than the comparable 
files saved in other formats. The compression 
generally does not cause a noticeable loss to 
image quality, but there is some loss, which is 
why professional printers prefer not to use JPEG 
files. They do work well for the web, non-
professional printing, e-mail, and digital 
presentations. 
      GIF (Graphics Interchange Format) files are 
widely used for web graphics, because 
transparency is possible. These files are 
generally compressed, have lower-quality color 
settings, and are smaller. 
     PNG (Portable Network Graphics) files are 
also common for online use. This file type was 
created to update and replace GIF images, since 
it can retain more colors than GIFs and can also 
be transparent while simultaneously being 
slightly smaller in size.  
     Adobe Photoshop© Document files 
(indicated by a .psd extension on the file name) 
can only be opened by a few programs, 
including Photoshop and the Macintosh’s 
Preview© application. PSD files are generally 
much larger than JPEG, GIF, and even TIFF 
counterparts, because no compression occurs, 
and other data are stored in the file. These may 
include information on layers, paths, and other 
Photoshop-specific information. PSD files are 
good for “master” copies when you may want 
to edit and change portions of the image file 
later and save as some other format. 
 
Color Spaces: Choice of color “space” (Cyan-
Magenta-Yellow-Black [CMYK] or Red-
Green-Blue [RGB]) is another variable that 
will be determined by how you are using the 
final files—print or digital media. CMYK color 
space is defined by the printing inks, which are 
made up of dyes and pigments. This is the color 
space used by commercial printers. RGB color 

space is defined by light. This is the color space 
you see on your monitor and is used for web 
graphics and digital presentations. 
 
 File Management and Storage: Another 
critical project planning component to consider 
is where to store the scanned images. Internal 
and external hard drives, a cloud, flash drives, 
and CD/DVDs are all current options for 
saving files. Decisions on which media to use 
will be determined by the capacity needs and 
period of time you want to save them. Because 
each type of media is subject to decay and 
obsolescence, it is good practice to save project 
files to more than one type of media and in 
multiple file formats if you need long-term 
storage. 
     Finally, decisions on how to name the files 
should be made before any scanning is done. 
Each should have a unique identifier, such as 
batch name-date of scanning-batch number. 
This format would appear as “Batch Name-
YYYYMMDD-nnn” or “Projectile Points-
20160308-005.” There are any number of file 
formats you may chose, and in archaeology it 
may be useful to embed some provenience and 
description information within a file name, 
especially for sharing with a colleague who 
does not have access to a full artifact catalogue. 
 
Preparation and Publication 
Scanning Instructions: Here is a technique we 
find useful. Place the artifact surface you wish 
to capture face-down on the scan bed and 
oriented perpendicular to the direction of the 
scanner’s light path. Often it’s helpful to keep 
the scanner lid open or remove it completely and 
cover the artifact with a thick piece of paper or 
neoprene in a color that contrasts with the object 
you are scanning. The greater the contrast 
between the background and the artifact, the 
easier it will be to select the background during 
image editing. We use a foam box frame 
covered with thick white paper to create a small 
box. When the object is scanned, the light 
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reflects off the background and the inside of the 
box, creating a soft lighting effect.  
     Obsidian artifacts can be especially 
challenging to scan depending on their degree of 
transparency, thickness, reflective quality, and 
color. The scanning process can create multi-
colored reflections on the scanned image that do 
not represent the artifact’s true color and texture. 
The box can help to mitigate these optical 
problems, and any additional corrections can be 
made using color and saturation adjustments 
during editing.  
     Normally scanner software will let you 
“preview” your image before scanning and 
saving. The “preview” button will warm-up the 
scanner and prepare the lamp to scan. Crop close 
to the artifact to designate the area you want to 
scan (Figure 2). Set the resolution to a minimum 
of 300 dpi. If you’re working with a particularly 
small artifact that you will want to enlarge by 
200% or more, scan to the maximum resolution, 
as you can reduce the resolution when you are 
satisfied with the image formatting. By scanning 
at 600 dpi or higher, you can crop the image a 
great deal and still have a well-defined image 
that is suitable for printing and submission to a 
professional   journal.    Beyond   cropping  and  

 
 

selecting the resolution, the scanner auto 
settings often work fairly well for the initial 
capture of most artifacts. You will have more 
editing options and control using your image-
editing software later. 
 
Image Editing: Below is a list of essential 
editing adjustments, sequenced for the most 
efficient workflow. Not all steps are necessarily 
required for all images. For example, there are 
instances when the exposure is ideal, so you 
won’t need to adjust the tonal range. 
 
Step 1. Save As: Before any image editing, use 
the Save As command and rename the file to 
preserve the original raw capture. A pre-
determined name convention can be used at 
this point, or simply annotating the file name 
with “edited” will identify it as something 
altered from the original scan.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2. Initial raw image captures that require editing. 
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Step 2. Straighten and Crop: Most scans can 
benefit from straightening the orientation and 
cropping the image. Add vertical and 
horizontal centerline guides to reference when 
straightening the image. Using the Crop tool, 
click and drag the box into position, and then 
fine-tune the crop by dragging the small box on 
each side. Hover over and select any corner of 
the box to rotate and straighten the image as 
needed. 
 

Step 3. Remove Background: This step is not 
always necessary but can add a professional 
look. Use a Selection tool with a pixel size that 
is small enough to select pixels close to the 
edge of the artifact without grabbing pixels 
from the artifact itself. To insure the integrity 
of the edge shape and detail, tightly zoom-in on 
the image so you can clearly see what the 
selection tool is grabbing. Once the 
background has been selected, delete it so just 
the artifact remains. If there is dust or 
scratching that needs to be cleaned up, do so 
during this step using an Eraser tool, Healing 
Brush, or Clone tool. 
 
Step 4. Adjust Levels, Brightness, and 
Contrast: To boost contrast, brighten 
highlights and darken shadows. In the Levels 
window, drag the white arrow toward the end 
of the histogram to lighten highlights, and drag 
the black arrow to darken the shadows. This 
step expands the tonal range, helps sharpen 
edges, and can add a crisp, clear appearance to 
the image. Beware of overexposing or washing 
out the artifact. Like most adjustments, it is best 
to keep changes to a minimum. 
 
Step 5. Adjust Color and Saturation: If the 
scanning process has produced multi-colored 
reflections on the artifact, or the light source 
has cast a hue over the image that is not true to 
the artifact itself, desaturation and color 
adjustments are in order. The master color 
scheme or individual colors can be adjusted in 
the Hue/Saturation window. If there are still a 
few spots of color after initial desaturation 

adjustments, use the Sponge tool to pick up the 
residual unwanted bits of color.  
 

Step 6. Sharpen: Most digital images can 
benefit from sharpening. The exact settings 
will depend on whether you are going to view 
the image on-screen or in print, but you should 
always apply the minimum amount needed to 
avoid adding unwanted digital noise.  
 

Step 7. Compare: Keep the original artifact 
close at hand while editing the image and 
compare. Notice if the editing process has 
caused the image to lose character or important 
attributes due to over-correction. 
 

Step 8. Name File and Save: Verify that the 
resolution and image dimensions are set to a 
minimum of 300 dpi at 100% scale. Save the 
image with a descriptive name and as a file type 
appropriate for the project.  
 
Step 9. Proofing: Proofing formatted images for 
accuracy and consistency is the last step before 
page composition. We recommend printing the 
images and evaluating both the hard copy and 
digital versions of your work. Below is a 
checklist that will help you assess the quality of 
your edited images. 
 
 Is there any distortion due to the thickness of 

the artifact? 
 Are the image orientation and cropping 

consistent from image to image? 
 Has the image been straightened properly? 
 Does the image have adequate contrast and 

brightness to convey surface texture? 
 If your subject is obsidian, have the multi-

colored reflections been removed from the 
image? 

 Does the overall color accurately represent the 
artifact?  

 Does the image have unwanted speckles or 
visual “noise”? 

 Is there any character drop-out or over-
correction from image editing? 
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Page Composition: A good composition  
(Figure 3) is one that is not only pleasing to 
look at but also effectively conveys the 
message of the text and graphics to your 
audience. There are certain tried and true 
elements of page composition that can help 
insure a successful layout. Place each element 
(text or graphic) on the page so that they have 
a visual connection to each other. Use 
horizontal or vertical alignment, align objects 
along the same edge, or center them. 
“Eyeballing” the arrangement can work, but for 
complicated layouts, a grid is helpful. If using 
multiple images, keep them connected both 
through alignment and proximity—grouping 
the images so that they form a single visual unit 
and aligning them in a similar fashion. Creating 
the right balance is about both the number of 
text and graphics elements and how they are 
arranged on the page. Odd numbers tend to 
create a more dynamic layout; symmetrical 
balance or the use of even elements produces a 
formal, more static layout. Just as important as 
the text and  graphics  on the page is the empty

 
 
  
space. Cramming too much on the page can 
ruin a composition. The page needs visual 
“breathing room.” The best place for white 
space is around the edges of the page (margins) 
and the edges of text or graphic elements. 
Increased paragraph, line, and letter spacing 
can also improve a layout. While some aspects 
of page composition involve things that are the 
same – the same alignment, consistent use of 
color – it is also a good idea to employ 
hierarchy by using contrasting elements 
including color, alignment, and font styles. 
     As with the individual scanned images, it is 
important proof the completed page 
composition. Review and consider of the 
following: 
 
 Have you included a scale on the page? 
 Are there descriptive labels on the figure? 
 Is the figure cross-referenced in the text? 
 Are the images distributed evenly on the 

page? 

Figure 3. Composed figures using edited images. 
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 Are the margins balanced on the page and 
consistent from one figure to the next? 

 Is there enough visual “breathing room,” or 
are the objects crowded on the page? 

 Does the composition need additional 
hierarchy to prioritize page elements? 

 
Summary 
     Choice of which tools and techniques to use 
for digitally imaging artifacts is strictly driven 
by project objectives. Here our aim was to 
identify the approach and tools that provide the 
biggest bang for your digital-imaging buck! 
Taking the time to think through variables that 
will affect the quality of the end result, selecting 
and preparing equipment, and evaluating results 
under specific quality control criteria such as 
those provided in this article will set you up to 
produce professional-quality images.  
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg files. 
Please use the American Antiquity style guide 
for formatting references and bibliographies.  
http://www.saa.org/Portals/0/SAA/Publications/S
tyleGuide/StyleGuide_Final_813.pdf 
  
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #56 is December 1, 2016. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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MEMBERSHIP
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed by 
the IAOS during the year. Regular members are 
entitled to vote for officers. 
 
*Membership fees may be reduced and/or waived 
in cases of financial hardship or difficulty in 
paying in foreign currency. Please complete the 
form and return it to the Secretary-Treasurer with 
a short explanation regarding lack of payment. 
 

NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or checks 
payable on a bank with a U.S. branch. Otherwise, 
please use PayPal on our website to pay with a 
credit card.  
http://members.peak.org/~obsidian/  
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com 
 
 
 
 
 
 

 
ABOUT THE IAOS 

 
The International Association for Obsidian 
Studies (IAOS) was formed in 1989 to provide 
a forum for obsidian researchers throughout the 
world. Major interest areas include: obsidian 
hydration dating, obsidian and materials 
characterization ("sourcing"), 
geoarchaeological obsidian studies, obsidian 
and lithic technology, and the prehistoric 
procurement and utilization of obsidian. In 
addition to disseminating information about 
advances in obsidian research to archaeologists 
and other interested parties, the IAOS was also 
established to:  

1. Develop standards for analytic procedures 
and ensure inter-laboratory comparability. 

2. Develop standards for recording and 
reporting obsidian hydration and 
characterization results 

3. Provide technical support in the form of 
training and workshops for those wanting to 
develop their expertise in the field 

4. Provide a central source of information 
regarding the advances in obsidian studies 
and the analytic capabilities of various 
laboratories and institutions. 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to you 
as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is enclosed 
(see below). 

 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual membership 

fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related article 

for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I have also 
enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment: (or pay online with PayPal http://members.peak.org/~obsidian/) 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 



NEWS AND NOTES 
 

Have news or announcements to share? 
Send them to IAOS.Editor@gmail.com for 

the next issue of the IAOS Bulletin. 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
 

ELECTIONS 
 

The time has come to vote for our next IAOS President-Elect. Please take a look at the 
candidate’s statement is presented on page four of this issue of the IAOS Bulletin. Voting will be 
conducted via email and the winner announced at the IAOS annual meeting during the Society 
for American Archaeology meetings in Vancouver this spring. To cast your vote, please send an 
email to IAOS President, Rob Tykot at rtykot@usf.edu before March 1, 2017.  

 
 
 
 
 

International Association for Obsidian Studies 
 
President Rob Tykot 
Past President Jeff Ferguson 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
I hope you all have had a good and 

productive 2016. I have continued using a 
portable XRF to non-destructively analyze 
obsidian artifacts in museums and storage 
units, adding to what is now a very large 
database that may be used to address several 
research questions about distribution, 
transportation methods and frequency, and 
changes over time in the prehistoric 
Mediterranean. Over the past decade, I first 
used the Bruker III-V and since 2012 the III-
SD; both were just perfect for distinguishing 
all of the Mediterranean island sources, and all 
of the subsources on the most important 
islands of Sardinia, Lipari, and Melos. The 
stronger beam on the III-SD model allowed 
even shorter analysis times for quantitative 
results; working with a colleague, we could do 
as many as 200 artifacts in one day, including 
basic descriptive information and 
photographs. 

I have just tested and purchased the latest 
pXRF model, the Bruker 5i, which really 
seems to be the next generation. While they 
are still removing kinks and improving the 
operating software, it allows higher kV (50) 
and microamps (35) than before, along with a 
much more sensitive detector, potentially to 
provide results for rare earth elements such as 
Cs, Ba, and La (see Figure 1). Sodium is also 
now measurable, so all major/minor elements 
may be tested. I think that for obsidian studies 
this may resolve any limitations of the pXRF 
when compared with desktop or full-size XRF 
instruments. A wireless remote control and a 
20-sample autochamber are very nice, while 
choice of beam size (8, 5, 1 mm) is really great 
when dealing with heterogeneous materials 
(e.g. ceramics). 

Of course doing sourcing analysis is only 
one part of obsidian studies. Without techno-
typology information, it is difficult to interpret 
production location and methods, while 
without use-wear studies deciphering the 
initial purpose and actual usage of the artifacts 
is limited. Some of the older obsidian 

collections that I have analyzed have limited 
contextual information, which is ideal for 
comparing usage in residential vs. burial and 
ritual locations. 

Following the international obsidian 
conference held on Lipari this past June, 
Katalin Biró and András Markó have 
organized the 2nd International Obsidian 
Conference, to be held in Hungary in late May 
2019. Further information will be posted on 
the IAOS and other websites, but the three-day 
conference will be held one day in Budapest 
(Hungarian National Museum) and the other 
two at the Rákóczi Museum in Sárospatak, 
along with excursions to the Carpathian 1 
(Slovakian) and Carpathian 2 (Hungarian) 
obsidian sources. 
 

 
Rob Tykot in Florence, Italy. 
 
Robert H. Tykot, IAOS President 
Department of Anthropology 
University of South Florida 
rtykot@usf.edu  
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Figure 1. Spectra of two samples (depicted as red and blue above) from the same source (with high 
Ba values) analyzed with the Bruker 5i pXRF instrument. 
 

Ba 

Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  
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Candidate’s Statement 
IAOS President 
 

Dr. Kyle Freund 
 
I am currently an Assistant Professor of Anthropology at Indian River State College (Florida) 
whose primary research centers on prehistoric farming communities of the Central Mediterranean, 
with an emphasis on the reflexive relationship between material culture and long-term social 
processes. I have been working with and publishing on obsidian from the Mediterranean for the 
past eight years, having completed my Ph.D. at McMaster University in 2014 with former IAOS 
President Tristan Carter. Before that, I received my Masters degree from the University of South 
Florida working with current IAOS President Robert Tykot.  
 
From 2011-2015, I served as your IAOS Secretary/Treasurer and had the opportunity to meet and 
correspond with a wide cross-section of the membership, an experience I found extremely 
rewarding and one that I look forward to building upon as President. Over the past several years 
IAOS has worked hard to provide valuable resources to its members, both within the U.S. and 
beyond, and I hope to expand these efforts in the future. Most recently this includes maintaining 
an up-to-date pdf library of global obsidian studies on our website as well as publishing an edited 
volume of articles from the Bulletin. Our continued sponsorship of workshops and events such as 
the International Obsidian Conference on the island of Lipari in 2016 and the "pXRF Shootout" in 
2012 are also providing us with global perspectives on obsidian research as well as relevant results 
to those concerned about proper protocols for rapidly expanding technology. As IAOS President, 
I would also continue to collaborate with our membership to organize regular sessions at the SAAs, 
and perhaps elsewhere, in turn promoting the significance of our work to a wider academic 
audience. 
 
Nevertheless, while expanding the scope of IAOS is important, it is just as important to remain 
true to the initial goals set forth in the IAOS by-laws, including the establishment of a "forum from 
which current issues and advances in the study of natural glasses may be presented and discussed," 
promoting awareness of "problems and potentials of the application of techniques from the 
physical and natural sciences in archaeology and geology." 
 
I encourage you to explore some of my publications and presentations through the link below.  
 
https://irsc.academia.edu/KyleFreund 
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HYDRATION RATES FOR CASA DIABLO AND FISH SPRINGS OBSIDIANS, 
EASTERN CALIFORNIA 

 
Alexander K. Rogers  
Maturango Museum  

 
Abstract 
This paper reports a computation of hydration rates for Casa Diablo and Fish Springs obsidians 
from eastern California. The computation is based on projectile point data from Tulare Lake and 
a known rate for Coso West Sugarloaf obsidian. The points, all Tulare Lake Wide Stemmed, are 
sourced to Coso West Sugarloaf (N=3), Casa Diablo Lookout Mountain (N=6), Casa Diablo 
Sawmill Ridge (N=16), and Fish Springs (N=5). The hydration rate of each obsidian source can 
be computed by assuming that the projectile points were manufactured at approximately the same 
time, irrespective of obsidian source; they experienced similar temperature histories; the hydration 
rate for Coso West Sugarloaf is known (18.14 2/1000 years at 20ºC); and the growth of the 
hydration rim is proportional to the square-root of time. Resulting rates are 13.04 2/1000 years 
for Casa Diablo Lookout Mountain, 12.70 2/1000 years for Casa Diablo Sawmill Ridge, and 
11.87 2/1000 years for Fish Springs, all at a reference temperature of 20C.  
 
Introduction  

This paper reports the computation of 
hydration rates for Casa Diablo and Fish 
Springs obsidians based on projectile point data 
from Tulare Lake and a known rate for Coso 
West Sugarloaf obsidian. The obsidian sources 
are located in eastern California. Data from 
Tulare Lake provide hydration rim 
measurements and XRF source determinations 
for a set of Tulare Lake Wide Stemmed 
projectile points. The points are sourced to 
Coso West Sugarloaf (N=3), Casa Diablo 
Lookout Mountain (N=6), Casa Diablo 
Sawmill Ridge (N=16), and Fish Springs 
(N=5).  

Hall and Jackson (1989) presented an 
exhaustive summary of studies of hydration 
rates of Casa Diablo obsidians known at the 
time of their publication. The approach they 
used was to estimate rates based on temporally-
sensitive projectile points. Unfortunately, the 
work predates the development of 
mathematical methods for correcting for 
effective hydration temperature, including 
effects of burial depth (Hull 2001; Rogers 
2007). Furthermore, the analysis employed 
functional forms for the hydration equation 

which are at variance with the physics and 
chemistry of hydration. The data of Hall and 
Jackson are not considered further here. 
 Bettinger (1989) developed a rate for Fish 
Springs obsidian by a similar technique. 
However, he assumed a linear form for the 
equation and did not account for temperature, 
so his results are again not based on physics and 
are not considered here.  

 
Analytical Approach 

The analysis in the current study uses an 
approach which explicitly accounts for 
temperature and subsource. The hydration rate 
for Coso West Sugarloaf obsidian is known to 
be 18.14 2/1000 years at 20ºC (revised from 
Rogers 2011). The hydration rates for the other 
sources can be computed analytically by 
assuming that the sample projectile points were 
manufactured at approximately the same time, 
irrespective of obsidian source; that they 
experienced similar temperature histories; and 
that the growth of the hydration rim is 
proportional to the square-root of time 
(Doremus 2002).  
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The data set employed for the analysis is 
from the Tulare Lake Archaeological Research 
Group (Alan Garfinkel, personal 
communication). The obsidian subsources 
were determined by XRF, and each obsidian 
subsource was treated separately for purposes 
of analysis. Two data points were removed 
from consideration by Chauvenet’s criterion, 
one each from Casa Diablo Lookout Mountain 
and Casa Diablo Sawmill Ridge. In addition, 
two more were removed judgmentally from the 
Sawmill Ridge data set because they seem so 
small that they probably represent later rework 
of the point. They are archaeologically valid, 
but are not germane to this analysis, which 

addresses the initial manufacturing episode. 
Table 1 presents the resulting data set. 

Mean and standard deviation for each 
source were then computed, resulting in the 
data presented in Table 2. 
 Performing a Student’s t-test on the rim 
data for the Casa Diablo Lookout Mountain 
and Casa Diablo Sawmill Ridge samples shows 
them to be statistically indistinguishable at the 
5% confidence level, and combining the data 
sets would be justified. However, they are from 
physically and chemically distinct sources, and 
the Lookout Mountain sample size is small, so 
separate rates were computed for each 
subsource. Coso West Sugarloaf is a 
geochemically    distinct   subsource   of   Coso 

Casa Diablo Lookout 
Mountain 

Casa Diablo Sawmill 
Ridge 

Fish Springs Coso West Sugarloaf 

Cat. No. 
Mean, 
 

Cat. No. 
Mean, 
 

Cat. No. 
Mean, 
 

Cat. No.  
Mean, 
 

DRL2JH5 10.45 DRL2JH4 10.05 DRL2JH2 9.59 DRL4JH22-1 11.89 
DRL4JH20 10.63 DRL2JH7-1 7.92** DRL2JH-1 9.68 DRL4JH22-2 12.63 
DRL4JH21-1 9.52 DRL2JH-2 10.17 DRL2JH3-2 10.00 DRL3JH33 11.93 
DRL4JH21-1 10.50 DRL2JH8-1 9.29 DRL4JH23 10.00 DR11W6164 12.01 

DRL3JH36 10.59 DRL2JH8-2 10.02 
DRL3JH34-
1 

9.55   

DRL4JH38-1 12.44* DRL2JH11 10.01 
DRL3JH34-
2 

10.02   

DRL4JH38-2 14.04* DRL4JH13 6.17* DRL4JH37 9.59   
DRL3JH39-1 8.98 DRL4JH14-1 9.32     
DRL3JH39-2 9.54 DRL4JH14-2 9.99     
DRL3JH39-3 9.89 DRL4JH15 10.50     
  DRL4JH18 9.99     
  DRL4JH19 9.28     
  DRL4JH24-1 10.52     
  DRL4JH24-1 11.47     
  DRL2JH26-1 9.00     
  DRL2JH26-2 10.53     
  DRL2JH27 10.53     
  DRL2JH29 10.30     
  DRL4JH30 10.50     
  DRL4JH31 8.01**     
  DRL3JH35 9.95     

Table 1. Analysis data set, TLWS points from Tulare Lake. 
* Removed by Chauvenet’s criterion;  
** removed judgmentally; hyphenated numbers indicate successive cuts on one specimen. 
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obsidian. There are no subsources recognized 
for Fish Springs obsidians. 

The analysis process is based on the 
hydration equation 
 
r2 = kt        (2) 
 
where r is the hydration rim measurement, t is 
age, and k is the hydration rate. If we assume 
that the sample points are of the same age, 
regardless of obsidian source, that they have 
experienced the same temperature history, and 
that we know the hydration rate of one source 
such as Coso West Sugarloaf, then the 
hydration rate of any other source is 
 
k = kWSL  (r/rWSL)2     (3) 
 
The value of rWSL is 18.14 u2/1000 years at 
20C. 
 Since the rate for Coso West Sugarloaf is 
for an effective hydration temperature (EHT) 
of 20ºC, the rim data must also be converted to 
the same EHT. The EHT for the Tulare Lake 
area can be computed based on meteorological 
data from nearby Hanford, California. Since 
there is virtually no elevation relief in this part 

of the San Joaquin Valley, and no break in 
weather patterns, the Hanford data should be 
applicable. Thirty-year temperature data were 
downloaded from the website of the Western 
Regional Climate Center as a basis for 
computation (Table 3).  
 The parameters needed for computing 
EHT are average annual temperature (Ta), 
annual variation (Va, hottest-month mean 
minus coldest-month mean), and mean diurnal 
variation (Vd) (Rogers 2007). Table 4 presents 
the values of these parameters for Hanford, 
computed from Table 3. 

Effective hydration temperature was 
computed by numerical integration of the 
temperature variation of hydration rate (Rogers 
2007), which yields a specimen EHT of 
19.98ºC. The difference between this and 20C 
is only 0.02º C and could probably be ignored, 
but was taken into account here. 

The rim values can be converted to an EHT 
of 20ºC by the equation 
 
r = r20 × exp(-10000/(EHTr+ 10000/EHTs)  (4) 
 
where EHTr is the reference EHT of 20C and 
EHTs is the specimen EHT of 19.98 C. The  
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procedure now is to correct the hydration rim 
data of Table 2 to an EHT of 20C by equation 
(4), and then to compute hydration rate by 
equation (3). Table 5 summarizes the 
computational process. 
 

Discussion 
It is important to highlight some unknowns 

and caveats about these artifacts. All were 
recovered from the Tulare Lake area in the 
central San Joaquin Valley of California, from 
the region of terminal Pleistocene-early 
Holocene Lake Tulare. Numerous Paleoindian 
period artifacts have been recovered from the 
area, including Great Basin Concave Based 
points and crescents (Hopkins 2008), so 
artifacts of this age are not unusual. The land is 
currently agricultural, and no formal 
excavations have ever been conducted; the 
artifacts were recovered by interested 
professional and avocational archaeologists, 
and were brought to the surface as a result of 
plowing. The artifacts thus were in the “plow 

zone” at shallow depth. The analysis here 
assumes the depth was shallow enough to make 
the burial depth effect on EHT negligible. 
Further, since provenience is unknown, or was 
homogenized by plowing, it is assumed that the 
specimens all experienced virtually the same 
temperature history. 

The temperature history was inferred from 
weather records from Hanford, California, and 
is based on a 30-year data  set. The assumption 
is made that use of current data gives a 
reasonable representation  of climate over the 
archaeological past. It is well known that 
temperature regimes have varied in the past 
(West et al. 2007), but it has been shown that 
no correction is necessary for artifact ages less 
than approximately 13,000 cal years (Rogers 
2015). Thus, no paleotemperature correction 
was applied here. 

Tulare Lake Wide Stemmed points are 
morphologically similar to the Borax Lake type 
(Justice 2002: 101). A cultural assumption was 
made that the specimens were manufactured 
over a short period of time relative to their age, 
and that all were manufactured at essentially 
the same time. It is known that obsidian from 
sources in eastern California such as Coso were 
exploited by at least 11,000 years ago and 
traded or exchanged toward the Central Valley 
and the coast (Erlandson 2011), and it is likely 
that sources at Fish Springs and Casa Diablo 
were similarly exploited and traded. It has been 
further argued that the trade or exchange of 
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obsidian was a major endeavor (Gilreath and 
Hildebrandt 2011), so it is not surprising to find 
large numbers of obsidian artifacts at Tulare 
Lake. The Borax Lake point type is stated to 
have had a long duration of use (6000 – 3000 
BC or 8000 – 5000 BP; see Justice 2002: 101). 
Unfortunately, little is known about the 
temporal duration of the Tulare Lake Wide 
Stemmed point series itself. 

No measurements have been made of 
intrinsic water content for the Casa Diablo or 
Fish Springs obsidian sources, so the intra-
source variability of the rates cannot be 
assessed. For Coso it ranges between 15% and 
20% (Stevenson et al. 1993), and it is likely that 
the variability in the other sources is similar. 
 These rates should be treated with caution, 
as they are based on a relatively small sample 
size. In applying the rates it is vitally important 
to correct both hydration rate and rim data to 
the same EHT; furthermore, the correction 
must be by the method described above for 
Hanford, and not by the Lee equation (which 
gives incorrect results) or by rules of thumb. 
Application of the rates of Table 5 to age 
estimation must be done by equation (2), which 
can be rearranged as 
 

 t = r2/k       (5) 
  

 No other form of the age equation is valid. 
 Finally, this analysis explicitly links the 
hydration rates of the Coso West Sugarloaf, 
Casa Diablo Lookout Mountain, Casa Diablo 
Sawmill Ridge, and Fish Springs subsources. 
The subsequent mathematical analysis is valid 
given the assumptions and follows the current 
understandings of the physics and chemistry of 
hydration, but if any of the analytical 
assumptions are incorrect, the rates will need to 
be reassessed.  
 

Conclusions 
 This analysis has derived values for the 
hydration rates of Casa Diablo and Fish 
Springs obsidian from archaeological data. The 
best estimates are: rate for Casa Diablo 
Lookout Mountain = 13.04 2/1000 years; rate 

for Casa Diablo Sawmill Ridge = 12.70 
2/1000 years; and rate for Fish Springs = 
11.87 2/1000 years (all at an EHT of 20C.) 
These rates are significantly slower than typical 
rates from the Coso volcanic field, which range 
from 18 – 27 2/1000 years at 20C. Intra-
source variability in hydration rate due to 
intrinsic water content is probably on the order 
of 15 - 20%, although no data are available. 
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Abstract 
A piece of mahogany obsidian came to the attention of the senior author during an excavation 
project near the town of Mata Ortiz, Chihuahua, Mexico in 2015. Because mahogany obsidian in 
northwestern Mexico is particularly rare, the question was raised, from what obsidian source did 
this sample derive? Using energy-dispersive X-ray fluorescence (EDXRF) spectrometry, we 
demonstrate it comes from the Agua Fria obsidian source in northeastern Sonora, Mexico. 
Unfortunately, we do not know where this sample was collected. We discuss these results and the 
significance of this find in this paper, but more investigation is certainly warranted.  

Introduction 
Many obsidian sources exist throughout the 

diverse Mexican Northwest and the U.S. 
Southwest landscape (Shackley 2005). 
Obsidian is either opaque or translucent, and 
the color is primarily black but can be a 
blackish-gray, brown, and most rare is 
mahogany (LeTourneau and Steffen 2002; 
Shackley 2005). The color of obsidian depends 
on varying levels of oxidation, temperature, 
and elemental composition when it forms. For 
example, high concentrations of Fe give 
obsidian flakes a greenish or brownish color. 
Mahogany obsidian is a combination of a 
reddish/brown and black color. Fragments of 
mahogany color occur in various obsidian 
sources, but these are numerically rare 
(Shackley 2005). Although mahogany obsidian 
is extremely scarce in northern Mexico or the 
U.S. Southwest, LeTourneau and Steffen 
(2002) documented a mahogany variety of 
Cerro del Medio (Valles Rhyolite) obsidian in 
the Valles Caldera located in the Jemez 
Mountains of north-central New Mexico. 
Folsom artifacts made of this mahogany Cerro 
del Medio obsidian were found near 
Albuquerque, New Mexico. This mahogany 
variety has the same geochemical fingerprint as 

the black or translucent gray variety of Cerro 
del Medio obsidian (LeTourneau and Steffen 
2002; see also Letourneau et al. 1996; Steffen 
2005).  

A piece of mahogany obsidian came to the 
attention of the senior author during an 
excavation project near the town of Mata Ortiz, 
Chihuahua in 2015. Since mahogany obsidian 
in this part of the world is particularly rare, we 
raised the question, from which obsidian 
source did this mahogany sample derive? 
Using energy-dispersive X-ray fluorescence 
(EDXRF) spectrometry, the sample sourced to 
the Agua Fria primary outcrop in northeastern 
Sonora. In this paper, we briefly discuss the 
significance of this find.   
 
Obsidian in Northern Mexico 

Less is understood about obsidian in 
northwestern Mexico in the states of 
Chihuahua and Sonora compared to north of 
the border where most of the obsidian sources 
are geochemically and geographically known 
(Shackley 2005:76-85). Fortunately, however, 
research has increased in the past decade or so 
concerning obsidian geochemistry and the 
prehispanic use of this extremely sharp 
volcanic glass (Darling 1993, 1998; Dolan 
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2016; Fralick et al. 1998; Kibler et al. 2014; 
Martynec et al. 2011; Pailes 2016; Shackley 
2005; Vierra 2005). As of now, there are five 
known obsidian sources in Chihuahua: Sierra 
Fresnal, Lago Barreal, Los Jagüeyes, Sierra la 
Breña, and Ojo Fredrico, and four in Sonora: 
Los Vidrios, Los Sitios del Agua, Selene, and 
Agua Fria (Figure 1) (Kibler et al. 2014; 
Martynec et al. 2011; Shackley 2005). There 
are also two unknown obsidian sources likely 
somewhere in Chihuahua, as they are 
tentatively called Chihuahua Unknown A and 
B, but they could be located elsewhere. There 
is also another unknown source that is simply 
labeled as unknown. People in northwestern 
Chihuahua used the three unknown sources to 
manufacture expedient stone tools (Dolan 
2016; Vierra 2005). More archaeological and 

geoarchaeological pedestrian survey is 
required to determine the primary and 
secondary source location of all unknowns. 
Also, although the primary outcrop of Antelope 
Wells obsidian is not in northwestern Mexico 
but in extreme southwestern New Mexico in 
the boot heel, this obsidian extends at least 15 
to 20 km south into Chihuahua where it is 
known as El Berrendo obsidian (Findlow and 
Bolognese 1980; Shackley 2005:57).  
 
The Mahogany Obsidian Piece 

The mahogany obsidian piece came to the 
attention of the senior author while he was in 
Chihuahua in 2015. Mr. Juan Quezada, the 
world-renowned potter from Mata Ortiz, 
collected it south of Mata Ortiz during one of 
his hikes. There was no evidence of knapping 

Figure 1. Known obsidian sources in Chihuahua and Sonora.  
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or cultural modification on the sample before 
EDXRF analysis. While Figure 2 illustrates the 
sample as being approximately seven cm in 
length, the original piece shown in Figure 3 was 
larger. We flaked pieces off for sourcing and to 
keep part of it in Chihuahua. We also noticed 
the material quality was not as high as other 
obsidian sources in the NW/SW, but due to its 
distinctive mahogany color and the fact that 
this sample was larger than most from 
northwestern Mexico, an EDXRF analysis was 
deemed necessary to determine the source. 

 

 
EDXRF Spectrometry  

EDXRF spectrometry is an established 
technique to characterize the trace elements of 
obsidian to determine the primary source 
outcrop. It is non-destructive to the artifact with 
little sample preparation, many universities and 
labs have EDXRF machines, and it is cost-
efficient (Glascock 2011; Shackley 2011). The 
mahogany sample was analyzed using a 
ThermoScientific Quant’X EDXRF 
spectrometer at the Geoarchaeological XRF 
Laboratory in Albuquerque, New Mexico 
(Shackley 2015).  

The results presented below are 
quantitative in that they are derived from 
“filtered” intensity values ratioed to the 
appropriate X-ray continuum regions through a 
least squares fitting formula rather than plotting 
the proportions of the net intensities in a ternary 
system (McCarthy and Schamber 1981; 
Schamber 1977). In other terms, these data 
through the analysis of international rock 
standards, allow for instrument comparison 
with a predictable degree of certainty (Hampel 
1984; Shackley 2011).  

The analysis for mid Zb condition elements 
Ti-Nb, Pb, Th, the x-ray tube is operated at 30 
kV, using a 0.05 mm (medium) Pd primary 
beam filter in an air path at 200 seconds 
livetime to generate x-ray intensity Ka-line 
data for elements titanium (Ti), manganese 
(Mn), iron (as Fe2O3

T), cobalt (Co), nickel (Ni), 
copper, (Cu), zinc, (Zn), gallium (Ga), 
rubidium (Rb), strontium (Sr), yttrium (Y), 
zirconium (Zr), niobium (Nb), lead (Pb), and 
thorium (Th). Not all these elements are 
reported since their values in many volcanic 
rocks are very low. Trace element intensities 
were converted to concentration estimates by 
employing a least-squares calibration line 
ratioed to the Compton scatter established for 
each element from the analysis of international 
rock standards certified by the National 
Institute of Standards and Technology (NIST), 
the US. Geological Survey (USGS), Canadian  

Figure 2. The mahogany obsidian piece 
after sourcing analysis. 

Figure 3. The original un-flaked piece. 
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Centre for Mineral and Energy Technology, 
and the Centre de Recherches Pétrographiques 
et Géochimiques in France (Govindaraju 
1994). Line fitting is linear (XML) for all 
elements.  When barium (Ba) is acquired in the 
High Zb condition, the Rh tube is operated at 
50 kV and up to 1.0 mA, ratioed to the 
bremsstrahlung region (see Davis et al. 2011; 
Shackley 2011).   

The data from the WinTrace software were 
translated directly into Excel for Windows 
software for manipulation and on into SPSS for 
Windows for statistical analyses. To evaluate 
these quantitative determinations, machine 
data were compared to measurements of known 
standards during each run. RGM-1 a USGS 
obsidian standard is analyzed during each 
sample run for obsidian artifacts to check 
machine calibration (Table 1). Source 
assignment of the mahogany sample was made 
with reference to Shackley (1995, 2005).   
 
Results and Discussion 

The elemental concentrations of the 
mahogany piece match the Agua Fria obsidian 
source (Tables 1 and 2). According to Shackley 
(2005), the Agua Fria source appears to be 
chemically diverse, but it is obviously derived 

from the same magma source (Table 2). 
Although not likely, we caution, however, it is 
possible that this mahogany sample represents 
a source that is nearly elementally identical to 
Agua Fria.  

The Agua Fria obsidian source is located 
approximately 50 km south of the Arizona 
border (Figure 1). This is a considerable 
distance from south of Mata Ortiz where it 
reportedly was found. Agua Fria is a Tertiary 
period source, and the material quality appears 
to be excellent for tool production. Nodule size 
is around five cm in diameter. The color is 
black to brown-black, aphyric and vitreous, and 
some flakes exhibit banding, but this study also 
shows there may be a mahogany variety.  

We were intrigued with the result of Agua 
Fria for the source of this mahogany piece. 
Mahogany samples were not part of the 19 
Agua Fria samples Shackley (2005:79-80) 
analyzed for John Douglas during an earlier 
archaeological investigation along the Río 
Bavispe and Río Huachineras in Sonora. 
Artifacts made from Agua Fria obsidian do 
show up in some obsidian assemblages in 
northern Chihuahua and Sonora, but no 
mahogany flakes have been reported (Dolan 
2016; Douglas and Quijada 2005).  

Sample Ti Mn Re Rb Sr Y Zr Nb Ba Source 
Chihuahua 

1 1609 345 10421 200 90 31 271 14 116 
Agua 
Fria 

RGM1-S4 1613 288 13328 145 109 22 211 6 821 Standard 

Element Minimum Maximum Mean Std. Error Standard Deviation 

Rb 208 252 237.2 2.4 10.443 

Sr 72 118 88.84 2.78 12.13 

Y 32 34 32.89 0.15 0.658 

Zr 158 261 190.4 5.7 24.825 

Nb 20 22 21.05 0.09 0.405 

Ba 454 1004 619.2 31.56 137.547 

Table 1. Elemental concentrations for the archaeological sample and USGS RGM-1 Rhyolite 
Standard. All measurements in parts per million (ppm).  

Table 2. EDXRF concentrations for Agua Fria, Sonora (from Shackley 2005:Table A.13) 
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The question remains, however, if the 
primary outcrop of Agua Fria obsidian is in 
Sonora, how did this piece end up reportedly in 
Chihuahua? We offer four possibilities. (1) It is 
possible that someone in the past moved it from 
Sonora to Chihuahua, but there is no evidence 
that knapping occurred. (2) This piece eroded 
from Sonora and traveled into Chihuahua via 
waterways and ended up in river gravels. (3) 
Although the elemental concentration best 
characterizes to Agua Fria, there may be 
another unknown obsidian source in 
Chihuahua with a similar chemical fingerprint. 
Moreover, finally (4), it may be possible that 
this mahogany sample was not picked up south 
of Mata Ortiz, but somewhere else. 
Unfortunately, at this time, we cannot offer 
solutions to the four possibilities listed above 
without more archaeological and 
geoarchaeological work in northern Chihuahua 
and Sonora. 

 
Conclusions 

Is there a mahogany variety of Agua Fria 
obsidian? The answer seems to be yes based on 
this one study. However, more archaeological 
and geoarchaeological work needs to be 
conducted in northwestern Mexico to 
corroborate the presence of an Agua Fria 
mahogany variety. Future sourcing research 
may pinpoint the primary and secondary source 
locations for the unknown and understudied 
obsidian sources, and maybe illuminate more 
information concerning the Agua Fria obsidian 
source.  

It is exciting to see new archaeological 
research coming out of Chihuahua and Sonora 
in recent years (e.g., Minnis and Whalen 2015; 
Newell and Gallaga 2004; Pailes 2016). We are 
hopeful more archaeologists will be interested 
in sourcing obsidian artifacts from 
northwestern Mexico. The use of obsidian in 
this region has a long history as it goes back to 
the late Pleistocene (Sanchez and Carpenter 
2016; Sanchez et al. 2014), and as a result, 
sourcing obsidian artifacts will provide a better 

understanding of mobility and procurement 
patterns through time and across space in an 
understudied region.  
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg files. 
Please use the American Antiquity style guide 
for formatting references and bibliographies.  
http://www.saa.org/Portals/0/SAA/Publications/S
tyleGuide/StyleGuide_Final_813.pdf 
  
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #57 is May 1, 2017. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 

 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or 
checks payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com  

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to you 
as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is enclosed 
(see below). 

 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual membership 

fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related article 

for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I have also 
enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment: (or pay online with PayPal http://members.peak.org/~obsidian/) 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
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11'" INTERNATIONAL SYMPOSIUM ON KNAPPABLE MATERIALS 

"From too/stone to stone tools" 

Buenos Aires and Necochea {Argentina), November 7-12'", 2017 

Second Announcement Call for Abstracts 

Dear friends and colleagues 

We have been working on the sessions proposals received and 
we are happy to announce that there are 11 sessions which cover a 
wide range of topics. We believe the symposium will lead to some 
very interesting and fruitful discussions. Hence, we invite you to send 
your abstracts. Please find the list of sessions at the end of this 
announcement. 

Abstracts should not exceed 200 words in length each, should 
be 1.5 spaced with 2.5 cm margins on all sides, and use Verdana 
font, 12 point. The title should be centred and in bold letters. The full 
name(s), institutional affiliation{s) and email address(es) of the 
author(s) should be included as footnotes, left aligned. 

When you send your abstract, please choose the session you 
will be presenting your paper at and indicate if the presentation will 
be given online (a distance presentation) or in person (attending the 
symposium). Abstracts must be sent to the organizers of the session 
and also to the official email address of the symposium 
( 11iskm2017@gmail.com). 

The deadline for submitting abstracts is May 15th, 2017. The 
abstracts received will be evaluated by the Organizing Committee and 
sessions organizers and, if there are any changes to make, we will let 
you know by June 1st. The final list of presentations will be made 
afterwards in a future announcement. 



We would like to remind you that English is the official language 
of the symposium. 

WE LOOK FORWARD TO SEEING YOU AT THE SYMPOSIUM! 

Contact us at: 

18l 11iskm2017@gmail.com 

Look for us at: 

Ital! http://www.imhicihu-conicet.gov.ar/iskm2017 / 

IJ https ://www.facebook.com/11 th! nternationa 1Symposiu mon KnappableMateria Is/ 

Organizing Institution 

IMHICIHU 

~ 
CONICET 

Scientific Committee 

Daniel S. Amick (Loyola University Chicago), Astolfo Araujo (Universidade de sao Paolo), 

Carlos Aschero (CONJCET-Universidad de Tucuman), Cristina Bellelli (CONICET-INAPL 

and Universidad de Buenos Aires), Eric Boeda (Universite Paris Ouest-CNRS), Luis Alberto 

Borrero (CONICET-IMHICIHU and Unlversidad de Buenos Aires), Laurenz Bourguignon 

(Institut National de Recherches Arch€ologiques Preventives, France), Adriitn Burke 

(Universit€ de Montr€al), Phillip Carr (University of South Alabama), Maria Teresa 

Civalero (CONICET-INAPL and Universidad de Buenos Aires), Valeria Cortegoso 

(CONICET-LPEH and Universidad Nacional de Cuyo), Otis Crandell (Universidade Federal do 

Parana, Brazil), Patricia Escola (CONICET-Universidad Nacional de Catamarca), Nora 

Flegenheimer (CONICET-Area de ArqueoJogfa Municipalidad de Necochea), Nora Franco 

(CONICET-IMHICIHU and Universidad de Buenos Aires), Michael Glascock (University of 

Missouri), Kelly Graf (Texas A&M University), Patrick lulig (Laurentian University, 

Canada), Xavier Mangado (Universidad de Barcelona), Estela Mansur (CONICET and 



Universidad Nacional de Tierra del Fuego), cesar Mendez Melgar (Universidad de Chile), 

Hugo Nami (CONICET), Yoshi Nishiaki (University of Tokyo), Ryan Parish (University of 

Memphis), Marta Sanchez de la Torre (Institut de Recherche sur !es Archeomat€riaux

Centre de Recherche en Physique appliquee a l'Arch€ologie, IRAMAT-CRP2A}, Charles Stern 

(University of Colorado, Boulder) and Robin Torrence (Australian Museum, Sydney). 

Organizing Committee 

Nora Franco (CONICET-IMHICIHU and Universidad de Buenos Aires), Karen Borrazzo 

(CONICET-IMHIC!HU and Universidad de Buenos Aires), Jimena Alberti (CONICET-

IMHICIHU), Silvana Buscaglia (CONICET-IMHICJHU), Analia Castro (CONICET-INAPL), 

Alejandra Elias (CONICET-INAPL), Mariano Colombo (Area de Museos de la Municipalidad 

de Necochea), Natalia Mazzia (CONICET-Area de Arqueologfa Municipalidad de Necochea), 

Celeste Weitzel (CONICET-Area de Arqueologia Municipalidad de Necochea), Agueda Caro 

Petersen (Museo de Ciencias Naturales, Necochea), Daniel HerefiU (CONICET-IMHICIHU). 
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Have news or announcements to share? 
Send them to IAOS.Editor@gmail.com for 

the next issue of the IAOS Bulletin. 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
CONFERENCES 

 

The annual IOAS business meeting will be held during the SAA conference in Washington, DC,  
on Friday, April 13, 2018. Please see your conference program for meeting location. All IAOS 
members are invited to attend.  
 
Mark your calendars for the International Obsidian Conference to be held May 27-29, 2019 in 
Hungary. See details in this issue of the IAOS Bulletin.  

 
 
 

International Association for Obsidian Studies 
 
President Rob Tykot 
President Elect Kyle Freund 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
 

The year of 2017 has been productive for 
me, and I hope for all of you as well. After 
acquiring the Bruker Vi, I first conducted 
several hundred analyses of standards, with 
and without filters/vacuum and using different 
voltage, amperage and time settings, in order 
to calibrate the results obtained on 
archaeological objects and be able to compare 
values with those from my previous studies as 
well as those of others, whether by XRF or 
other methods. Just for the “regular” analysis 
of obsidian artifacts without a vacuum, the 
well-known set of 40 obsidian standards 
produced by the Archaeometry Laboratory at 
the University of Missouri were tested five 
times each (in three different months), for 60 
seconds, showing excellent consistency. I was 
not happy with the EasyCal software provided 
by Bruker, and instead did linear regression 
using the given and raw values for each 
element in each set of analyses and entered the 
data into a beta-program created by Lee Drake 
and based on the statistical program “R”. The 
regression lines were excellent for trace 
elements Rb, Sr, Y, Zr, Nb, and Th; very good 
for Ba and As; and good for La and Ga. They 
were great for major elements K, Ca, Ti, Mn 
and Fe. I am now comparing calibrated values 
I have done on geological obsidian source 
samples with those published by others. 

Starting in the summer, I used this new 
model to conduct analyses on about 3500 
artifacts, half of them obsidian from the 
central Mediterranean. As I have done the last 

few summers, I have been traveling with 
colleague Andrea Vianello, currently a 
visiting scholar at my university, to a number 
of different museums and storage facilities in 
Italy and conducting non-destructive analyses. 
While many of these assemblages are from 
surveys and old excavations, and thus with 

limited chronological control and contextual 
information, some are quite recent. Overall, 
the large amount of data does provide the 
ability to really compare different sites and 
regions. I have published in 2017 two articles 
that summarize what has been accomplished 
on obsidian sourcing in the central 
Mediterranean, especially by using a pXRF. 

For the International Obsidian 
Conference held last year on Lipari, formal 
publication arrangements have been made for 
a Special Topics section of Open 
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Archaeology, an open-access peer-reviewed 
journal with De Gruyter, with no limitations 
on length and number of tables and color 
illustrations, and edited by myself, Maria 
Clara Martinelli, and Andrea Vianello. Most 
of the articles should be fully published by the 
spring of 2018, while it’s not too late to still 
submit. 

I appreciate the efforts and contributions 
made by IAOS officers and members over the 
past two years, and I give my best wishes to 
the new President of IAOS, Kyle Freund. 
 
Robert Tykot, IAOS President 
Department of Anthropology 
University of South Florida 
rtykot@usf.edu  
 

Tykot, R.H. (2017). A Decade of Portable 
(Hand-Held) X-Ray Fluorescence 
Spectrometer Analysis of Obsidian in the 
Mediterranean: Many Advantages and 
Few Limitations. MRS Advances 2(33-
34): 1769-1784. 

 
Tykot, R.H. (2017). Obsidian Studies in the 

Prehistoric Central Mediterranean: After 
50 Years, What Have We Learned and 
What Still Needs to Be Done? Open 
Archaeology 3: 264-278. 

 
 
  

 
 
 
 
 
 
 
 Twenty-Five Years on the Cutting Edge of Obsidian 

Studies: Selected Readings from the IAOS Bulletin  
 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  



   

       
 

1st Circular – IOC 2019 
International Obsidian Conference 
2019 
27–29 May 2019, 
Budapest and Sárospatak (Hungary) 
Venue: in Budapest: Hungarian National Museum and  
in Sárospatak: Rákóczi Museum of the HNM 
 
Dear Friends and Colleagues, 
The Hungarian National Museum and Rákóczi Museum of the HNM, cordially invites you to 
participate in the International Obsidian Conference held in Budapest and Sárospatak 
(Hungary) between 27‐29 May, 2019. 
We aim to invite experts on all aspects of obsidian studies extending from natural sciences 
to anthropology. 
Following the successful meeting in Lipari 2016, the conference is addressing a global scope 
on obsidian with a special interest in local (Carpathian) sources. 
 
The suggested sessions for the Conference are the following: 
∙ Formation and geology of obsidian 
∙ Sources and their characterisation 
∙ Analytical / methodological aspects of obsidian studies 
∙ Archaeological obsidian by chronological periods 
∙ Lithic technology and use wear 
∙ Theoretical and cultural anthropological issues 
 
Your ideas concerning other sessions are welcome! Sessions can be suggested for the 
Conference not later than 15th December 2017. 
The subject areas and numbers of sessions will be finalised when the deadline for sending 
abstracts is due and all abstracts are considered. 
 



Local Organising Committee 
∙ Katalin T. Biró 
∙ András Markó 
∙ Zsolt Kasztovszky  
∙ Tamás Weiszburg  
∙ Piroska Csengeri  
∙ Bálint Péterdi  
∙ Gábor Papp  
∙ Miklós Rajczy  
∙ Edit Tamás 
∙ Zuzana Bačová & Pavel Bačo  
∙ Ľubomíra Kaminská  
∙ Antonín Přichystal  
∙ Béla Rácz  
∙ Sergei Ryzhov  

Scientific Committee 
∙ Akira Ono  
∙ Michael Glascock  
∙ Yaroslav Kuzmin  
∙ Robert Tykot  
∙ Robin Torrence  
∙ François‐Xavier Le Bourdonnec  
∙ Jaroslav Lexa  
 
 
 
 
 
 

 
Partner institutions 
∙ Eötvös Loránd University, Budapest, Hungary 
∙ Centre for Energy Research, Hungarian Academy of Sciences, Budapest, Hungary 
∙ Hungarian Geological and Geophysical Institute, Budapest, Hungary 
∙ Hungarian Natural History Museum, Budapest, Hungary 
∙ Herman Ottó Museum, Miskolc, Hungary 
∙ State Geological Institute of Dionýz Štúr, Bratislava, Slovakia 
∙ Institute of Archaeology, Slovak Academy of Sciences, Nitra, Slovakia 
∙ Masaryk University, Brno, Czech Republic 
∙ Taras Shevchenko National University, Kyiv, Ukraine 
∙ Ferenc Rákóczi II. Transcarpathian Hungarian Institute, Beregovo, Ukraine 
 
Contact persons: 
‐ Katalin T. Biró, Hungarian National Museum, tbk@ace.hu  
‐ András Markó, Hungarian National Museum, markoa@hnm.hu   
 
Technical Information: 
Duration and dates: 3 days, 27 – 29  May 2019. 
Post‐Conference excursion: 1 day, 30t May 2019. 
Location: The conference will take place in the Hungarian National Museum, Budapest and 
the Rákóczi Museum of the HNM at Sárospatak, Hungary. 
 
Oral contributions: Oral contributions will be 15 minutes, followed by 5 minutes discussion. 
Please prepare them in common presentation format (ppt, pps).  
Internet video conference possibility will be provided for registered participants but we 
definitely prefer your personal presence! 
Poster presentation: The posters should be planned as standing (portrait) orientation and 
their size must not exceed A0 (841 x 1189 mm) 
Abstracts: Max. 300 words (including author’s details and institutional affiliation). 
Language: The official language for the conference is English. 



Deadline for submitting abstracts: end of May 2018. 
Deadline for registration: TBA. 
Registration fee: 

full registration fee  100 EUR
distance participants  50 EUR
   early bird registration (until 15.01.2019)  80 EUR
students and accompanying persons  50 EUR
   early bird registration (until 15.01.2019)  40 EUR

Other costs: 
conference dinner  40 EUR

Conference excursions: Within conference time and costs two excursions are planed to the 
sources of the Hungarian and Slovakian obsidian (Carpathian 1 and 2 types), respectively 
A post‐conference tour to Carpathian 3 sources (Ukraine) is anticipated depending on 
possibilities at extra costs (will be specified later). 
Please keep in your mind that for the citizens of a number of countries visa is required to 
Ukraine. 
 
Accommodation: Budapest is a metropolitan city with wide range of accommodations. The 
organisers will suggest conference hotels in the vicinity of the HNM. The hotel prices are in 
the range of 60 to 120 Euro / day, hostels can be obtained at cheaper prices (30 to 60 euro). 
Participants can also make their arrangements by internet services. 
Sárospatak is a small town in NE Hungary. The chief hotel is currently available at the price 
60 euro / day, we will try to achieve special prices for the conference participants. There are 
a number of hostels and pensions also available. We will offer possibilities on the conference 
homepage in due time. 
 
Transportation: Budapest is easily accessible by public transport with aeroplane, train, bus 
and it is also available by personal vehicles.  
Sárospatak is about 250 kms from Budapest to the North‐East, easily accessible by private 
car but not so easy by train or bus. Nearest international airports are found at Košice and 
Debrecen (70 and 120 km). 
For the conference participants free (bus) transport will be organised from Budapest to 
Sárospatak at a given schedule.  
 
Homepage: http://ioc‐2019.ace.hu/ 
 
Please forward this circular to anybody who might be interested. 
Looking forward to see you in Hungary! 
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FIRST HANDS-ON TESTS OF AN OLYMPUS VANTA PORTABLE XRF  
ANALYZER TO SOURCE ARMENIAN OBSIDIAN ARTIFACTS 

 
 

Ellery Frahm 
Yale Initiative for the Study of Ancient Pyrotechnology, Council on Archaeological Studies, 

Department of Anthropology, Yale University 
 
Abstract 
A few of the major portable X-ray fluorescence (pXRF) manufacturers have released new models 
in the past year or two. The technologies in these latest instruments have advanced so much that 
any performance appraisals more than a few years old are essentially obsolete. The X-ray detectors 
and associated electronics inside a new pXRF analyzer are more sensitive than those in many 
benchtop models just five or ten years ago. This report summarizes initial tests of the newest pXRF 
series – Vanta – from Olympus Scientific Solutions. The tests included sourcing 40 artifacts from 
two Early Bronze Age settlements in Armenia and analyzing a collection of geological specimens 
that had been measured using other techniques, including neutron activation analysis and energy-
dispersive XRF at the University of Missouri Research Reactor as well as electron probe X-ray 
microanalysis at the University of Minnesota. This report is intended as documentation of the 
Vanta’s high potential for non-destructive obsidian artifact sourcing that is fast, precise, and 
accurate.  
 
Introduction  

Before heading to Armenia this 
summer, I had an opportunity to evaluate a new 
Vanta pXRF instrument for several days, 
thanks to Olympus Scientific Solutions. 
Marcus Lake, Global Business Development 
Manager of Olympus’ International Mining 
Group, was confident that I would be won over 
by the instrument, and in short, he was correct. 
I do not focus on my subjective impressions in 
this report, nor do I describe the user-
experience side of conducting analyses – such 
discussions are best had with either an 
instrument or beer in hand (see Shackley, 
2010). Instead, here I document some of the 
data collected during my tests of the Vanta. 
Ultimately, the evaluation was so successful 
that Yale purchased a Vanta to replace our 
aging pXRF instrument, so studies using more 
developed procedures will be forthcoming. For 
example, there was not enough time to devise 
an entirely new obsidian calibration in a few 
days just before the field season began. Thus, 
my report is intended as initial documentation 

of the Vanta’s high potential for obsidian 
sourcing. The tests, as summarized here, 
included 40 artifacts from two Early Bronze 
Age (EBA) sites in Armenia as well as a series 
of obsidian specimens that had been previously 
analyzed using other techniques.  
 
Methods and Materials I: Vanta Analyses 
 This section describes analyses of artifacts 
from two sites in Armenia: Gazanots along the 
Kasakh River and Sev Blur in the Ararat 
Depression. A total of 40 artifacts, 
preferentially chosen to reflect raw material 
variability, was analyzed from Gazanots 
(n=15) and Sev Blur (n=25). These artifacts 
reportedly originated from the sites’ EBA 
layers, but precise provenience data are 
lacking. Figures 1 and 2 show the artifacts from 
Gazanots and Sev Blur, respectively.  
 The artifacts’ compositions were not 
compared to published data in the literature. 
Instead, a collection of geo-referenced 
Southwest Asian obsidian specimens, which 
was used in earlier studies (e.g., Frahm and 
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Hauck, 2017), was analyzed using the same 
instrument. The geological specimens from the 
Southern Caucasus, in particular, were both 
collected in the field (in collaboration with the 
Institute of Archaeology and Ethnography and 
Institute of Geological Sciences, National 
Academy of Sciences, Republic of Armenia) 
and acquired from other collections (e.g., the 
collections of Robert L. Smith, M. James 
Blackman, and James Luhr, all housed at the 
Smithsonian Institute). A total of 105 
geological obsidian specimens was newly 
analyzed using the Vanta instrument. 

 Specifically, the tests involved an 
Olympus Vanta VMR handheld analyzer. This 
instrument has a Rh anode in a 4-W X-ray tube, 
which is capable of voltages up to 50 kV. When 
operated in the “GeoChem” mode, the X-ray 
tube’s current and voltage vary in combination 
with two built-in beam filters to better 
fluoresce the heavier and lighter parts of the 
periodic table. In particular, the tube operated 
at 40 kV and ∼70 µA to measure the heavier 
elements and at 10 kV and ∼90 µA to measure 
the lighter elements. The characteristic X-rays 
are measured using a large-area (40 mm2) Si 
drift detector and Olympus’ new Axon 
technology, that is, ultra-low-noise signal-
processing electronics that allow high count 
rates (≳ 100,000 counts/sec) with excellent 
spectrum resolution (≲ 140 eV). High count 
rates correspond to better repeatability, lower 
uncertainties, and shorter measurement times. 
Thus, the total measurement time was only 20 
seconds: 15 seconds for the heavier elements 
and 5 seconds for the lighter elements (see 
Figure 3 for a plot of measurement time vs. 
uncertainty). To minimize drift over time, a 
simulated X-ray photon is sent through the 
system, just microseconds before each 
measurement, to calibrate the energy scale. A 
built-in barometer automatically corrects for 
altitude and air density, which is particularly 
important when measuring light elements near 
sea level in New Haven or at an archaeological 
site on a mountainside in Armenia. 
 Measured X-rays must be corrected for 
a series of phenomena that occur in a specimen 
(e.g., absorption, attenuation, secondary and 
tertiary fluorescence) in order to convert these 
signals into fully quantitative elemental 
concentrations. There are several approaches to 
correction, including empirical methods (e.g., 
the Lucas-Tooth equation) and normalizing to 
a given spectral feature (e.g., Compton peak 
normalization). The Vanta’s GeoChem mode 
utilizes fundamental parameters (FP), which 
uses a physics-based model to describe the 
relationship between X-ray emission intensities 

Figure 1. Sourced obsidian artifacts from Gazanots.  

Figure 2. Sourced obsidian artifacts from Sev Blur.  
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and elemental concentrations, accounting for a 
variety of parameters (e.g., attenuation 
coefficients for scattering and photoelectric 
absorption, fluorescent and absorption edge 
energies, Coster-Kronig transition 
probabilities, Rayleigh and Compton scattering 
cross sections). FP correction has been 
employed in select XRF applications for 
decades (de Boer and Brouwer, 1990), but it 
involves more intensive calculations than 
empirical methods, so adding powerful 
processors to pXRF instruments has permitted 
its implementation. The Vanta instruments, for 
example, have quad-core processors running 
Linux instead of a PDA. Based on inter-
laboratory tests, Heginbotham et al. (2010) 
report that the best ranked XRF instruments 
used FP calibrated with standards, whereas 
instruments with empirical correction ranked 
lower. Specifically, they point out that “it is 
very clear that laboratories using fundamental 
parameters software calibrated with 
standards… performed consistently more 
accurately than laboratories using other 
methods” (Heginbotham et al. 2010:185).  

 Calibration was accomplished and 
assessed using a set of 30 geological obsidian 
specimens from Armenia and Georgia. 
Matched specimens had been previously 
analyzed at the Archaeometry Lab at the 
University of Missouri Research Reactor 
(MURR) using neutron activation analysis 
(NAA) and energy-dispersive XRF (EDXRF) 
and at the University of Minnesota using 
electron microprobe analysis (EMPA), a type 
of microbeam X-ray spectrometry. MURR’s 
NAA and EDXRF procedures for analyzing 
obsidian specimens are reported by Glascock 
and Giesso (2012). NAA of the specimens 
consisted of two irradiations in the reactor and 
three measurements of the emitted gamma 
rays, the last of which occurred about four 
weeks after the second irradiation. EDXRF of 
the specimens was conducted with a benchtop 
ElvaX instrument (30 mm2 PN-diode detector 
with a resolution of ∼180 eV at a rate of 1000 
counts/second and a W X-ray tube operated at 
35 kV and 45 µA for 400-second 
measurements). Of particular note is that the 
instrument was empirically corrected and 
calibrated, rather than using FP, specifically for 
obsidian (see Speakman and Shackley, 
2013:1437). EMPA was conducted using a 
JEOL 8900 SuperProbe in two rounds: one for 
major elements (15 kV, 50 nA, 30-µm beam) 
and a second for trace elements (15 kV, 600 
nA, 30-µm beam). The data were corrected 
using the ZAF scheme and calibrated using 
certified reference materials (CRMs). As 
documented in Frahm (2012), accuracy of the 
calibration was assessed with an obsidian 
CRM: VG-568 Yellowstone National Park 
rhyolitic obsidian, a common Smithsonian 
microbeam standard. 
  Half of the obsidian specimens (n=15) 
were randomly chosen as primary standards to 
“fine-tune” the instrument’s factory 
calibration, which is based on a broad range of 
CRMs and is intended to be useful for a wide 
variety of mining and geological applications. 
Therefore, minor adjustments can be required 

Figure 3. Plot of measurement time versus uncertainty 
for a specimen of Gutansar obsidian. 
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to maximize reproducibility for the relatively 
narrow composition range of rhyolitic 
obsidians. Figs. 4a–i are scatterplots of the 
factory-calibrated Vanta pXRF values versus 
the earlier analytical datasets, preferably NAA 
data (when possible or sensible) due to decades 
of experience at MURR involving obsidian 
characterization using this technique. Six of 

these elements – Mn, Fe, Zn, Rb, Sr, and Zr 
(Figs. 4a–f) – exhibit both high reproducibility 
(R2 ≥ 0.9) and slopes nearly equal to 1 (m = 
0.93–1.13). Two elements – Nb and Th – have 
high reproducibility (R2 = 0.94–0.96) but lower 
slopes (m = 0.66–0.85), requiring greater 
adjustments. Y exhibits lower reproducibility 
(R2 = 0.82), but this is  due,  in part,  to its low  

Figure 4. Elemental scatterplots of factory-calibrated Vanta pXRF data versus previous datasets.  
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concentrations (≲ 30 ppm) in these obsidian 
specimens – Horwitz et al. (1980) document 
how, for any analytical technique, uncertainties 
increase as concentrations decrease. These 
regression equations can be saved by the Vanta 
software as a set of custom “User Factors” that 
can bring slopes of the best-fit lines closer to 
the ideal value of 1.  
 Figs. 5a–f show the same elements as Figs. 
4a–f but instead plot the MURR EDXRF and 
NAA datasets. For each of the elements, the 
ElvaX EDXRF data have lower R2 values (i.e., 
reproducibility) and worse slopes (i.e., 
accuracy) with respect to the MURR NAA 
dataset than the factory-calibrated Vanta pXRF 
data in Figs. 4a–f. Mn and Zn exhibit 
particularly low reproducibility in the ElvaX 
data (R2 = 0.20–0.32), and the Fe slope exhibits 
a considerable offset (m = 1.45). This occurs 
despite the ElvaX being empirically corrected 

and calibrated specifically for rhyolitic 
obsidians (Speakman and Shackley, 2013) and 
amid claims in the literature than empirical 
approaches are preferable and/or superior to FP 
with standards (e.g., Shackley 2011; Conrey et 
al., 2014; Drake, 2016).  
 The other half of the obsidian specimens 
were used as secondary standards to test the 
new calibration, as shown in Figs. 6a–i. In these 
plots, the linear regression equations in Figs. 
4a–i were applied to these data. Seven of the 
elements exhibit high reproducibility (R2 ≳ 
0.93), and all nine of them have slopes nearly 
equal to 1 (m = 0.98–1.02). Two elements with 
lower reproducibility – Y and Nb (R2 = 0.86 
and 0.81, respectively) – not only occur at low 
concentrations but also are plotted against the 
empirically calibrated EDXRF data because 
these elements were not measured by NAA, 
meaning that the ElvaX instrument might be to 

Figure 5. Elemental scatterplots of MURR NAA and EDXRF datasets. 
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blame for these low correlations. 
In addition, accuracy can be checked by 

analyzing a CRM and comparing the 
measurements to its certified elemental 
concentrations. Almost all obsidian CRMs, 
however, are finely powdered, and, as noted by 
Shackley et al. (2016), “a number of scholars 
have questioned the validity of using pressed 
powder pellets of international standards for 
empirical calibration and data checking” (64). 
Hence, the choice was made to analyze a solid 

obsidian specimen as a check, even if the 
specimen is not a CRM. In this instance, the 
specimen was a small block of Little Glass 
Buttes obsidian (Oregon, United States) 
obtained from MURR. This obsidian has been 
routinely used as a means to calibrate analytical 
instruments for archaeological applications 
(e.g., Carballo et al., 2007; Arnold et al., 2007, 
2012; Pitblado et al., 2008, 2013), and it has 
been measured using several techniques in a 
variety of labs. Table 1 shows a series of Little 

Figure 6. Elemental scatterplots of the custom-calibrated pXRF data versus previous datasets. 
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Glass Buttes obsidian analyses and the 
calibrated data from this pilot study, exhibiting 
good agreement within the range of reported 
values.  
 
Methods and Materials II: Niton Analyses  
 For comparison, I also analyzed 60 
obsidian artifacts – principally bladelets and 
cores – from the Epipalaeolithic/Early 
Neolithic (EP/EN) cave site of Apnagyugh-8 
(also known as Kmlo-2), near Gazanots, using 
different pXRF instruments. This site and its 
lithics are described by Arimura et al. (2009) 
and Chataigner et al. (2012). In a previous 
obsidian sourcing study (Chataigner and 
Gratuze, 2014), a set of 20 “Kmlo” tools was 
analyzed using laser-ablation inductively 
coupled plasma mass spectrometry (LA-ICP-
MS). The most common sources reflected in 
their set were Gutansar (n=10), the 
Tsaghkunyats sources (4), and the Arteni 
complex (3), and the rest were single finds from 
Hatis, Geghasar, and Sarıkamış. Like the 
Gazanots and Sev Blur artifacts, Apnagyugh-8 
artifacts were not compared to literature values. 
Instead, these artifacts were compared to my 
database of Southwest Asian obsidian analyses 

with pXRF (e.g., Frahm and Hauck, 2017; 
Kandel et al., 2017). 

These artifacts were analyzed with a 
Thermo Scientific Niton XL2 instrument. It is 
outfitted with a 2-W, Ag-anode tube to create 
the X-ray beam. The voltage and current 
change in combination with different built-in 
X-ray filters to fluoresce elements in different 
parts of the periodic table. The elements of 
primary interest were measured for 60 seconds 
using the “main” X-ray filter with a tube 
voltage of 45 kV and a current of ≤ 44 µA. This 
model measures the characteristic X-rays using 
a 7-mm2 Si P-N diode detector that has a 
resolution ≤ 180 eV. The geological specimens 
were analyzed using a Thermo Scientific Niton 
XL3t GOLDD instrument. It, too, is equipped 
with a 2-W, Ag-anode tube. The elements of 
interest were measured for 30–40 seconds 
using the “main” X-ray filter with a tube 
voltage of 40 kV and a current of ≤ 50 µA. This 
model has a 25-mm2 Si drift detector with a 
resolution ≤ 165 eV. Both instruments used FP 
correction, and the details regarding their 
means of the calibration are documented in 
Frahm (2014) and Frahm and Feinberg (2015).  
 

Table 1. Little Glass Buttes obsidian analyses and the calibrated data from this study. 
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Test Data and Results 
 Figure 7 and Table 2 show source 
identification data for the Sev Blur and 
Gazanots obsidian artifacts, and Figure 8 and 
Table 3 provide the same data for Apnagyugh-
8. The distribution of the identified obsidian 

sources (and those not identified at these sites) 
across the region are illustrated in Figure 9. 
None of the obsidian sources near Lake Van 
were identified at these sites, neither were 
sources in southwestern and northern Armenia 
nor the one source in Georgia. Each of the 

Table 2. Elemental data for the Gazanots and Sev Blur artifacts and for the corresponding geological 
obsidian specimens. 
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sources reported at Apnagyugh-8 by 
Chataigner and Gratuze (2014) is also present 
in my dataset (albeit in somewhat different 
proportions), plus an additional source – Kars-
Arpaçay 2 – is represented by 5% of the 
artifacts. Taken together, Gutansar, the 
Tsaghkunyats sources, and the Arteni complex 
reflect 85% of artifacts analyzed by Chataigner 
and Gratuze (2014) and 87% in this study.  
 

Concluding Remarks 
 The Vanta VMR is very fast and can 
acquire precise and accurate data for obsidian. 
It is still common to see pXRF measurement 
times of 3 to 5 minutes in the literature (e.g., 
Escola et al. 2016; Lynch et al. 2016; McCoy 
and Robles, 2016; Mialanes et al. 2016; Panich, 
2016; Perreault et al. 2016; Pintar et al. 2016; 
Skelly et al. 2016; Kocer and Ferguson, 2017; 
Liebmann, 2017; Millhauser et al., 2017; 

 
 
Figure 7. Source 
identification of the 
analyzed Gazanots 
and Sev Blur obsidian 
artifacts. 
 
 
 
 
 
 
 

Figure 8. Source 
identification of the 
analyzed Apnagyugh-
8 obsidian artifacts. 
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Goebel et al. 2018). In contrast, the Vanta’s 
measurements for this test were just 20 seconds 
each – a decrease of 89–93%, making it an 
order of magnitude faster. Given that time is 
commonly associated with analytical quality, 
such speed is likely to be met with a degree of 
skepticism. Neff et al. (1996) even began a 
paper with the aphorism “Good, fast, cheap; 
pick any two,” and it reoccurs in their 
discussions of analytical technique selection 
(Neff, 2005; Bishop, 2012). There are, 
however, clear reasons for the Vanta’s 
considerable speed. For example, a 40-mm2 X-
ray detector is 5.7 times larger than a 7-mm2 
one, and the Vanta’s signal-processing 
electronics adapt to the incoming X-ray count 
rate in order to attain the optimum throughput 
at high resolution. 

 Even the Vanta’s factory-set GeoChem 
calibration was able to reproduce NAA 
measurements better than the empirically 
calibrated benchtop EDXRF system, which 
was used to analyze obsidian in peer-reviewed 
publications (e.g., Blomster and Glascock, 
2011; Giesso et al. 2011; Glascock et al. 2011; 
Knight et al. 2011; Millhauser et al. 2011; Hirth 
et al. 2013; Parry and Glascock, 2013; 
Cortegoso et al. 2016; Escola et al. 2016; Durán 
et al. 2017). Of particular note is that the 
benchtop instrument was empirically calibrated 
specifically for obsidian, even serving as the 
starting point for one pXRF manufacturer’s 
obsidian calibration (Speakman and Shackley, 
2013:1437). Using obsidian-specific “User 
Factors” based on well-characterized obsidian 
specimens, the Vanta data are even better. For 

Table 3. Elemental data for the Apnagyugh-8 artifacts and for the corresponding geological obsidian 
specimens. 
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this test, such specimens only originated from 
Southern Caucasus sources. 
 The Vanta’s precision is attested by the 
tighter clusters in Figure 7 than Figure 8 – the 
Vanta data exhibit less spread than the Niton 
data. I interpret there to be two major reasons 
for this high precision. First is the high count 
rate, which reduces the measurement 
uncertainty with great speed (Figure 3). Second 
is the instrument’s ultra-low-noise signal-
processing electronics – there is very little 
instrument drift as a result. Therefore, at least 
for the Vanta, the key to high-precision data is 
not fiddling with X-ray tube or detector settings 
– it has powerful algorithms. 
 Almost five years ago, a colleague and I 
maintained that “the potential for [pXRF] to 
bring about change in the routine analysis of 
diverse archaeological materials… will not be 
realized simply as the result of technological 
innovations in hardware and software. Rather 

these instruments may initiate changes in the 
practice of archaeological science” (Frahm and 
Doonan, 2013:1432; emphasis added). This 
brief report focuses more on the former issues 
than the latter, but considerable speed, for 
instance, is one feature that could facilitate 
such changes in practice. So too are ease-of-use 
and ruggedness. It was not until computers 
became small, durable, and easy to use in the 
form of iPads and other tablets that they 
proliferated in archaeological field 
applications. I have yet to see anyone state that 
iPads are too easy for non-experts to use. 
Rather, iPads have been highlighted as one way 
to “cultivate an environment of accessibility 
to archaeology” (Thum and Troche, 2016) and 
change – even upend – workflow in the field 
(e.g., Fee et al. 2013; Uildriks, 2016). Olympus 
has a rather iPad-like philosophy with the 
Vanta: the instrument’s power remains largely 
automated and behind-the-scenes to a user, 

Figure 9. Geographic distribution of the sites and the identified and unidentified obsidian sources. 
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perhaps leading to the mistaken impression that 
it is unsophisticated, but as shown here, such 
innovation allows one to focus on research 
design and data collection, rather than X-ray 
tube and detector settings, and still acquire 
precise, accurate measurements. 
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Abstract 
An inventory and analysis of four lots of Native American artifacts within the James M. Collins 
Collection curated at Southern Methodist University reveals the research value of archaeological 
materials with less than perfect provenience information. All that is known about the origins of 
these artifacts is that they appear to have come from Oregon. Elemental analysis by energy-
dispersive X-ray fluorescence identifies the most likely geochemical source for all of the obsidian 
artifacts in these lots. Source profiles identified from the 75 artifacts represent major sources 
located in southwestern Idaho. Similarly, the morphology of the artifacts is consistent with material 
from the northern Great Basin. Based on artifact morphology and the obsidian sources represented 
in the collection, we suspect these artifacts originally derive from far southeastern Oregon. 

Introduction 
Universities and museums are often the 

recipients of collections of artifacts, donated 
or gifted by well-meaning individuals who 
have expended considerable effort to 
accumulate their collections. In some 
instances, the artifact collector was an amateur 
archaeologist who retained reliable and 
specific information about the original find 
context of these artifacts. Too often, though, 
there is minimal information about how and 
where the collector obtained portions of the 
materials. This leaves the receiving institution 
with a collection of artifacts of relatively 
dubious utility from a research perspective. As 
a result, such collections typically receive 
little attention from research-oriented 
archaeologists, and very frequently languish 
in relative obscurity in storage (Brody 2002; 
Fürst 1991; Hilton 2009; Russell 1978). 

Such collections potentially could be 
useful for educational opportunities—
providing students firsthand experience 
working with material culture, or as examples 
of specific types of tools representative of 
various culture-historical phases and Native 
American culture areas. The James M. Collins 
Collection is one such artifact collection that 

could be used for educational opportunities. 
The collection has never been thoroughly 
catalogued or inventoried. We present an 
inventory and analysis of a portion of the 
collection as part of ongoing efforts to 
integrate collections-based research into 
undergraduate curricula. 

James M. Collins (b. 1916, d. 1989) is 
perhaps best known as a U.S. Representative 
of the Third Congressional District of Texas 
between 1968 and 1983. Collins was a 
graduate of Southern Methodist University 
(SMU), and an avid collector of Native 
American artifacts throughout his life. Collins 
traded for, or purchased, the majority of 
materials in his collection, often taking out 
advertisements in magazines such as Popular 
Mechanics and Field and Stream that 
announced Collins’ interest in buying artifact 
collections. Based on limited paperwork and 
notes that Collins retained with the collection, 
most of the materials were acquired from 
individual artifact collectors from across the 
United States. 

After his death, Collins’ family gifted his 
collection to the Department of Anthropology 
at SMU. As part of the gifting process, the 
Collins   family   retained   Gregory  Perino to  
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appraise the collection, and as part of that 
process Perino assigned numbers to various 
lots (boxes, bags, and coffee cans) of artifacts. 
Most of these lots appear to represent how the 
artifacts were acquired and stored by Collins. 
In some instances, the original 
correspondence between Collins and the 
individuals who sold the artifacts to him is 
included in the box, making it possible to 
identify the original provenience to a 
toponym, a general geographic locality, or the 
county level. Perino’s appraisal contains brief 
descriptions and counts of artifacts in each lot. 

After acquiring the collection in early 
1992 SMU began the arduous task of 
inventorying and assigning unique catalog 
numbers to each piece within the collection. 
This process was never completed, resulting in 
many, but not all, of the artifacts being 
assigned unique catalog numbers. 

Here, we draw attention to four closed 
wooden frames in the collection that contain 
roughly 130 artifacts, most of which are 
obsidian knives and projectile points. These 
frames bear stickers indicating they are lot 
numbers 284, 285, 286, and 287. However, the 
contents of these frames do not agree with the 
brief descriptions of lots 284—287 as given in 
Perino’s appraisal: 
 
 284: Oregon (Box of 234 dart/knife points 

good to common) 
 285: Unnamed state (group of 2 mauls, 1 

pestle, 3 mortars and 1 oval mano) 
 286: Unnamed state (5 large mauls, 1 stone 

bowl) 
 287: Unnamed state (11 stone mauls) 
 
None of the frames contains groundstone 
implements, and lot 284 contains only 39 
artifacts—not 234. An undated SMU curation 
document listing storage locations and brief 
descriptions of each lot in the collection does 
not contain entries for any lot numbers above 
280. However, this catalog does describe lot 
269 as a “Box with 4 wooden frames [and] 3 
large black frames.”  This is the only entry in 

the document that mentions four wooden 
frames, and no other groups of four identical 
wooden frames (to which this description 
might refer) have been located within the 
collection. 

Perino’s appraisal describes lot 269 as 
“217 dart/knife points” from Oregon. The box 
stored at SMU that is labeled as containing 
269 contains only three large black frames 
labeled as having come from Oregon and 
holding approximately 200 flaked-stone 
artifacts. It thus appears that at some point 
between Perino’s appraisal and the creation of 
the undated curational document at SMU, 
some artifact lots were renumbered and 
combined into boxes, likely for ease of 
storage. Though we cannot demonstrate it, we 
strongly suspect that the four frames currently 
labeled lots 284–287 were, at the time of 
Perino’s appraisal, inventoried as a single lot 
(Perino’s 284) along with other as-yet 
unidentified materials. When small stickers 
with lot numbers were affixed to the frames, 
each frame was accidently assigned its own lot 
number, beginning with Perino’s originally 
assigned number 284. At some point the four 
frames were then added to a cardboard box 
containing other materials from Oregon 
(labeled as lot 269). When the SMU curation 
document was produced, whomever 
inventoried this cardboard box simply 
assumed that all of the artifacts it contained 
belonged to a single artifact lot. 

A final clue to the provenance of lots 
284–287 may come from the frames 
themselves. The frames appear to be 
handmade and are more or less identical to 
each other. The backing of each frame consists 
of scrap pieces of plywood wood paneling, 
and though none of the frames has any writing 
on them indicating how and where the artifacts 
come from, one of the frames is stamped 
“Hearin Products.”  We suspect that this is a 
stamp of the Hearin Products Company, a 
supplier  of  plywood-paneling   that  operated  
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Table 1.  Elemental abundances for obsidian specimens in lots 284–287 of the James M. Collins Collection.  
All values in ppm unless otherwise noted. Continued on next page.  

  

ANID K % Ti Mn Fe % Zn Ga Th Rb Sr Y Zr Nb 
92-1.284.01 4.245 1487 223 1.449 63 19 25.7 192 40 64 412 49.9 
92-1.284.02 3.526 1037 228 1.510 58 20 24.8 189 33 58 420 47.0 
92-1.284.03 4.084 1338 297 1.340 61 19 28.5 181 41 55 396 46.7 
92-1.284.04 3.857 2318 375 2.366 227 24 41.7 321 bdl 90 1117 110.7 
92-1.284.05 3.781 1271 295 1.646 66 17 22.7 170 44 55 472 52.5 
92-1.284.06 3.486 1176 355 1.641 76 21 27.3 195 42 54 448 45.0 
92-1.284.07 3.455 1035 198 1.338 50 21 23.5 183 33 57 407 50.8 
92-1.284.08 3.727 1114 191 1.374 61 17 23.3 189 37 51 406 39.9 
92-1.284.09 3.712 866 499 2.448 245 31 44.1 350 bdl 108 1156 109.8 
92-1.284.10 3.687 bdl 584 0.386 46 18 12.3 174 13 40 42 27.8 
92-1.284.11 3.629 737 104 1.438 51 19 25.4 191 37 54 403 41.8 
92-1.284.12 3.676 1109 249 1.202 35 17 23.3 190 38 44 396 43.3 
92-1.284.13 3.305 244 251 1.202 221 31 22.5 263 bdl 226 309 271.8 
92-1.284.14 3.797 1099 192 1.605 53 23 25.4 179 42 60 445 51.0 
92-1.284.16 4.157 2163 623 2.061 191 31 39.4 319 bdl 99 1032 106.4 
92-1.284.17 3.887 1208 213 1.093 57 18 36.1 171 40 47 439 45.6 
92-1.284.18 4.528 1820 466 2.132 174 26 40.0 307 bdl 107 1103 110.2 
92-1.284.19 3.610 325 454 1.187 268 30 29.8 264 bdl 238 312 274.5 
92-1.284.20 4.134 1478 124 1.580 66 20 24.0 200 40 66 420 48.6 
92-1.284.21 3.798 3667 251 1.956 37 20 18.9 198 40 72 438 50.4 
92-1.284.22 3.312 1340 478 1.516 66 25 30.8 197 35 50 415 50.3 
92-1.284.23 3.713 1749 352 2.192 239 27 35.1 330 bdl 102 1060 110.1 
92-1.284.24 3.939 1615 343 1.417 58 22 28.8 193 43 61 425 41.5 
92-1.284.25 3.961 1081 291 0.889 41 17 23.3 172 24 59 240 42.4 
92-1.284.26 3.967 1589 264 1.479 58 18 24.6 167 39 59 407 50.4 
92-1.284.27 4.07 1268 387 2.159 201 24 34.1 308 bdl 106 1064 102.8 
92-1.284.28 3.894 2539 456 1.576 76 20 23.3 194 42 53 462 53.7 
92-1.284.29 3.995 1762 182 1.435 42 16 22.0 198 30 58 431 39.6 
92-1.284.30 3.854 2152 303 1.262 46 10 25.1 188 43 49 405 49.0 
92-1.284.31 3.556 1259 348 0.877 53 21 23.7 183 18 48 243 44.7 
92-1.284.32 4.053 338 184 0.750 51 17 16.5 208 20 23 91 11.4 
92-1.284.33 4.859 1649 163 1.484 60 20 16.1 188 35 65 426 44.5 
92-1.284.34 3.676 1310 367 1.884 106 23 27.5 228 46 57 459 45.1 
92-1.284.35 3.519 1056 344 0.739 31 19 25.8 197 27 28 98 9.0 
92-1.284.36 3.937 1722 414 1.149 52 18 20.1 162 35 56 354 43.9 
92-1.284.37 3.470 1298 260 1.756 80 15 29.3 205 46 53 463 44.0 
92-1.285.01 3.231 1259 406 2.201 137 34 18.7 199 59 74 574 56.5 
92-1.285.02 4.826 1429 336 1.210 70 15 23.3 190 36 44 405 41.9 
92-1.285.03 4.148 2132 600 1.821 84 20 16.5 165 50 60 537 44.5 
92-1.285.04 4.190 695 291 1.181 225 32 31.0 270 bdl 227 300 288.4 
92-1.285.05 4.309 2418 67 1.655 49 22 20.1 189 45 55 492 43.0 
92-1.285.06 3.889 1813 335 1.423 45 30 34.9 194 43 44 433 45.8 
92-1.285.10 3.500 1910 320 1.749 77 22 28.5 209 52 64 486 47.2 
92-1.285.11 4.614 1258 531 1.779 51 26 24.5 160 45 58 477 48.9 
92-1.285.12 4.133 1110 355 1.673 59 29 28.3 175 47 50 472 51.6 
92-1.285.13 3.999 1385 236 1.487 101 17 21.5 165 43 67 437 54.2 
92-1.286.01 4.955 1906 169 1.711 88 21 28.2 215 53 57 477 51.6 
92-1.286.02 3.569 1877 256 1.767 54 23 25.0 175 48 75 478 48.1 
92-1.286.03 4.267 1138 380 2.331 182 28 35.2 329 1 111 1154 111.1 
92-1.286.04 4.283 1590 496 1.554 52 22 25.2 190 44 63 448 41.0 
92-1.286.05 3.917 1529 412 1.632 70 19 22.2 187 36 70 436 54.6 
92-1.286.06 3.794 1694 367 2.099 46 20 29.7 218 57 66 495 46.1 
92-1.286.07 3.717 1176 111 1.634 53 16 27.9 206 47 46 428 38.0 
92-1.286.08 3.806 1196 208 1.506 50 29 21.9 198 36 58 385 53.4 
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out of Portland, Oregon during the early 1970s 
(Di Giorgio and Di Giorgio 1986: 188). While 
this is no guarantee that the artifacts come 
from Oregon, it is an independent line of 
evidence congruent with all other available 
evidence suggesting that these artifacts 
originated in Oregon. 

Our goal in this paper is first to provide a 
thorough inventory and description of these 
four lots. Second, we use artifact typological 
descriptions and obsidian sourcing data to 
evaluate the likelihood that these artifacts 
indeed come from Oregon. Third, we hope 
that by identifying the sources of these 
artifacts, we are able to narrow down their 
possible origin to a particular region or area 
within Oregon. 

Methods 
All artifacts were removed from their 

enclosed wooden frames and assigned unique 
sequential catalog numbers following the 

1 Though not provided here, a copy of all metric, 
typological, and XRF data is freely available upon 

trinomial system used at SMU. This system 
combines the designation for the Collins 
Collections (92-1), the lot number within the 
collection, and a unique sequential number for 
each specimen within each lot. Thus, 
specimen 92-1.284.1 is the first artifact 
cataloged within lot 284 of the first collection 
accessioned in 1992. Throughout our paper, 
we withhold the “92-1” segment of these 
numbers for brevity. 

After assignment of catalog numbers, 
various measurements were recorded for each 
specimen. Dimensions measured on each 
specimen include: maximum length, 
maximum blade width, neck/stem width, basal 
width, height of maximum blade width, and 
medial length. All measurements were made 
to the nearest whole millimeter using a digital 
calipers1. Typological designations for each 
specimen were made using various references 
(e.g., Ireland 1986; Justice 2002). 

request to the corresponding author or to the SMU 
Department of Anthropology. 

ANID K % Ti Mn Fe % Zn Ga Th Rb Sr Y Zr Nb 
92-1.286.09 3.480 68 275 0.691 82 18 15.8 310 bdl 67 62 10.4 
92-1.286.11 3.972 1464 200 1.564 11 26 29.7 195 43 59 421 43.5 
92-1.286.12 3.904 1319 482 1.499 75 20 28.0 205 44 66 489 57.6 
92-1.286.13 3.911 1083 133 1.458 43 19 36.4 231 23 72 362 43.5 
92-1.286.14 3.676 815 243 1.530 48 16 23.9 176 41 66 385 44.0 
92-1.286.15 4.652 1150 297 2.156 55 29 28.4 231 48 63 501 38.1 
92-1.286.16 3.780 1377 481 1.964 56 12 14.1 166 51 59 546 53.2 
92-1.286.17 3.425 1186 611 2.605 266 17 42.1 352 bdl 106 1219 125.4 
92-1.286.18 3.654 214 371 1.353 276 29 26.7 302 bdl 242 341 316.9 
92-1.286.19 3.721 1765 345 2.435 177 32 52.5 342 bdl 101 1236 114.5 
92-1.286.20 4.134 1478 124 1.580 66 20 24.0 200 40 66 420 48.6 
92-1.286.21 3.119 899 321 2.299 159 36 38.4 312 bdl 87 962 103.6 
92-1.286.22 4.149 1775 357 2.418 74 14 33.3 215 64 72 599 60.6 
92-1.286.23 3.00 702 211 2.341 230 20 41.3 337 bdl 92 1175 115.0 
92-1.286.24 4.089 1714 245 2.121 47 12 21.1 172 55 64 519 52.3 
92-1.286.25 3.792 963 329 0.632 41 20 20.7 117 64 28 78 11.8 
92-1.286.26 4.709 588 226 1.505 67 18 19.5 210 35 53 442 53.9 
92-1.286.27 4.315 2282 358 2.043 79 21 29.7 199 39 68 552 52.9 
92-1.286.45 4.121 1783 225 1.952 68 22 25.0 171 59 59 530 52.6 
92-1.286.48 3.871 1359 268 1.448 45 21 24.6 206 34 56 388 42.8 
92-1.287.02 4.298 1433 253 0.969 11 23 22.9 217 27 28 111 13.5 
92-1.287.03 4.354 3131 294 1.757 55 29 25.6 197 44 54 449 44.0 

Table 1.  Elemental abundances for obsidian specimens in lots 284–287 of the James M. Collins 
Collection.  All values in ppm unless otherwise noted. Continued from previous page.  
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Every piece of obsidian within the four 
lots was assayed using a Bruker III-V X-ray 
fluorescence spectrometer. The Tracer III-V 
uses a Rh-based tube set to operate at 40 kV 
and 25µa, and a thermoelectrically cooled 
silicon detector. We used a set of 40 well-
characterized obsidian specimens described 
by Glascock and Ferguson (2012) to construct 
a calibration/quantification curve for our 
assays. Our calibration method also included 
NIST 610, a synthetic glass standard, and the 
recommended values provided by Jochum et 
al. (2011). This protocol and the calibration 
routing permit quantification of the following 
major, minor, and trace elements: K, Ti, Mn, 
Fe, Zn, Ga, Th, Rb, Sr, Y, Zr, and Nb. 
Elemental abundances determined for each 
specimen are provided in Table 1. Check 
standards consisting of pressed-discs (4 g of 
powder with 0.9 g of cellulose binder) of NIST 
278 (obsidian rock) and USGS RGM-1 (Glass 
Mountain rhyolite) were run periodically 
during our assays and processed using 
identical quantification procedures. Measured 
values (mean of 10 assays) and certified 
values for these reference materials 
are presented in Table 2. 

Results 
Lots 284–287 contain a total of 136 

artifacts and one piece of cryptocrystalline 
silicate (CCS) that shows no evidence of 
human modification. Ninety-six (70.5%) of 
these are bifacial (n = 93) or unifacial (n = 3) 
projectile points. Other flaked-stone artifacts 
include five large bifacial knives, 12 unifacial 
and bifacial scrapers, 19 bifacial and unifacial 

awls or perforators, and 3 flakes (one of which 
exhibits usewear). Non-flaked-stone artifacts 
in the assemblage include two awls made on 
bone, one bone bead, one Olivella bead, one 
bead made on an as-yet unidentified lithic 
material, one piece of coiled brass, and one 
mussel-shell valve that has been perforated 
with a single hole. Here, our attention is 
focused on those artifacts made on obsidian. 

Seventy-five of the artifacts in the lots are 
made on obsidian, the vast majority of these (n 
= 69) are hafted projectile points. 
Morphologically, the projectile points fit well 
within typological units created for the 
northern Great Basin and the southern 
Columbia Plateau (Table 3, Figures 1-7). 
Small corner-, side-, and basal-notched 
arrowheads are the most common forms in the 
assemblage (n = 34). Large corner- and side-
notched forms consistent with the Elko Series 
are the second most common (n = 28). 
Seventeen points in the collection are a 
shouldered and stemmed form with concave 
bases that fit comfortably within the Pinto 
Series, though some of these might be better 
classified as Gatecliff Split Stem. Four of the 
specimens represent forms of the Western 
Stemmed Tradition, including two large 
stemmed Haskett points, one large stemmed 
Lind Coulee point, and one small stemmed 
point that we have classified as a heavily 
resharpened Lake Mojave, though we note this 
point form appears very similar to what Beck 
and Jones (2015: 137–138) refer to as 
“Dugway Stubby” points from the Dugway 
Proving Ground in northwestern Utah. 

Table 2. Certified (Cert.) and measured (Meas.) values for USGS RGM-1 (rhyolite) and NIST 278 
(obsidian).  Measured values are means based on ten separate assays. 



Series Type Obs FGV CCS Other 
Stemmed 

Haskett 1 1 
Lake Mojave 1 
Lind Coulee 1  

Black Rock/Humboldt 
Concave Base 10 1 1    

Elko 
Corner Notched 19 1 1 
Eared 6 
Side Notched 1  

Pinto 
Barbed 1 
Sloping Shoulder 4 2 1 
Square Shoulder 7 1 1    

Small Side Notched 
Desert 9 1 1 
Sierra (Tri-notch) 3    

Corner- and Basal 
Notched 

Cottonwood Triangular 2 4 1 
Eastgate Expanding Stem 1 3 
Rose Spring Corner Notched 6 
Middle Columbia River Basal 
Notched 1 
Upper Columbia Stemmed 1 
Wallula Contracting Stem 1 

Miscellaneous 
Broken biface 1 
Knife 2 3 
Scraper 2 1 7 
Awl/Perforator 2 1 8 2 

Table 3. Cross-tabulation of projectile point types made on obsidian, fine-grained volcanics (FGV), 
cryptocrystalline silicates (CCS), and other lithic materials. 



Catalog ID Type Source 
92-1.284.01 Elko Eared Browns Bench 
92-1.284.02 Elko Corner Notched Browns Bench 
92-1.284.03 Elko Corner Notched Browns Bench 
92-1.284.04 Pinto Square-Shoulder Cannonball Mountain 
92-1.284.05 Elko Eared Browns Bench 
92-1.284.06 Wallula Contracting Stem Browns Bench 
92-1.284.07 Northern Side Notched Browns Bench 
92-1.284.08 Elko Corner Notched Browns Bench 
92-1.284.09 Elko Eared Cannonball Mountain 
92-1.284.10 Pinto Sloping-Shoulder Timber Butte 
92-1.284.11 Awl/Perforator Browns Bench 
92-1.284.12 Elko Corner Notched Browns Bench 
92-1.284.13 Elko Corner Notched Big Southern Butte 
92-1.284.14 Humboldt Concave Base Browns Bench 
92-1.284.16 Elko Eared Cannonball Mountain 
92-1.284.17 Elko Side Notched Browns Bench 
92-1.284.18 Pinto Square-Shoulder Cannonball Mountain 
92-1.284.19 Cottonwood Triangular Big Southern Butte 
92-1.284.20 Elko Corner Notched Browns Bench 
92-1.284.21 Lind Coulee Browns Bench 
92-1.284.22 Upper Columbia Stemmed Browns Bench 
92-1.284.23 Elko Corner Notched Cannonball Mountain 
92-1.284.24 Humboldt Concave Base Browns Bench 
92-1.284.25 Pinto Square-Shoulder American Falls 
92-1.284.26 Pinto Barbed Browns Bench 
92-1.284.27 cf. Humboldt Cannonball Mountain 
92-1.284.28 Pinto Square-Shoulder Browns Bench 
92-1.284.29 Awl/Perforator Browns Bench 
92-1.284.30 Pinto Sloping-Shoulder Browns Bench 
92-1.284.31 Elko Corner Notched American Falls 
92-1.284.32 Elko Corner Notched Owyhee 
92-1.284.33 Elko Corner Notched Browns Bench 
92-1.284.34 Rose Spring Corner Notched Browns Bench 
92-1.284.35 Pinto Sloping-Shoulder Owyhee 
92-1.284.36 Humboldt Concave Base Browns Bench 
92-1.284.37 Rose Spring Corner Notched Browns Bench 
92-1.285.01 Northern Side Notched Browns Bench 
92-1.285.02 Humboldt Concave Base Browns Bench 
92-1.285.03 Pinto Square-Shoulder Browns Bench 
92-1.285.04 Elko Corner Notched Big Southern Butte 
92-1.285.05 Humboldt Concave Base Browns Bench 
92-1.285.06 Elko Corner Notched Browns Bench 
92-1.285.10 Rose Spring Corner Notched Browns Bench 

   
   

Table 4. Source assignments and typological designations for obsidian artifacts in 
lots 284–287 of the James M. Collins Collection. Continued on next page. 



Catalog ID Type Source 
92-1.285.11 Elko Corner Notched Browns Bench 
92-1.285.12 Elko Corner Notched Browns Bench 
92-1.285.13 Pinto Square-Shoulder Browns Bench 
92-1.286.01 Elko Corner Notched Browns Bench 
92-1.286.02 Elko Eared Browns Bench 
92-1.286.03 Northern Side Notched Cannonball Mountain 
92-1.286.04 Humboldt Concave Base Browns Bench 
92-1.286.05 Northern Side Notched Browns Bench 
92-1.286.06 Humboldt Concave Base Browns Bench 
92-1.286.07 Humboldt Concave Base Browns Bench 
92-1.286.08 Humboldt Concave Base Browns Bench 
92-1.286.09 Elko Corner Notched Unknown 
92-1.286.11 Northern Side Notched Browns Bench 
92-1.286.12 Pinto Square-Shoulder Browns Bench 
92-1.286.13 Elko Corner Notched Browns Bench 
92-1.286.14 Cottonwood Triangular Browns Bench 
92-1.286.15 Northern Side Notched Browns Bench 
92-1.286.16 Rose Spring Corner Notched Browns Bench 
92-1.286.17 Northern Side Notched Cannonball Mountain 
92-1.286.18 Pinto Sloping-Shoulder Big Southern Butte 
92-1.286.19 Elko Corner Notched Cannonball Mountain 
92-1.286.20 Eastgate Expanding Stem Browns Bench 
92-1.286.21 Rose Spring Corner Notched Cannonball Mountain 
92-1.286.22 Desert Side Notched Browns Bench 
92-1.286.23 Rose Spring Corner Notched Cannonball Mountain 
92-1.286.24 Elko Eared Browns Bench 
92-1.286.25 Elko Corner Notched Malad 
92-1.286.26 Northern Side Notched Browns Bench 
92-1.286.27 Ovate scraper Browns Bench 
92-1.286.45 Ovate scraper Browns Bench 
92-1.286.48 Medial fragment Browns Bench 
92-1.287.02 Lanceolate knife Owyhee 
92-1.287.03 Lanceolate knife Browns Bench 

Table 4. Source assignments and typol ogical designations for obsidian artifacts 
in lots 284–287 of the James M. Collins Collection. Continued from previous 
page. 
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Our XRF analysis reveals that a majority 
(n = 53) of these artifacts comes from the 
Browns Bench geochemical source in south-
central Idaho and neighboring portions of 
Utah and Nevada (Figures 8 and 9). Eleven 
artifacts are made on obsidian from the 
Cannonball Mountain source locality. Thus, 
nearly 85% of the obsidian in these 
lots derives from two major sources 
located on either side of the Snake River in 
Idaho. The Big Southern Butte, Owyhee, 
and American Falls sources are represented 
in low amounts (5, 4, and 3% respectively). 
One artifact each from the Timber Butte and 
Malad sources are also present. One Elko 
Corner-Notched point in the collection 
comes from an as-yet unidentified 
source. Table 4 lists the catalog number, 
typological designation, and obsidian source 
for each of the pieces in the collection. 

Discussion and Conclusion 
Despite some ambiguity regarding the 

origins of these materials, available textual 
evidence suggests they come from Oregon. 
Our typological designations for these pieces 
suggest they are consistent with materials 
from the northern Great Basin, thus an Oregon 
provenance—particularly a southeastern 
Oregon provenance—would not be 
unreasonable. Similarly, the obsidian 
sources represented in the assemblage 
(Figure 10) are among the most commonly 
used sources in southwestern Idaho and 
the northern Great Basin (Black 2015; 
Fowler 2014; Holmer 1997; Willson 2007). 

None of the major obsidian sources of 
southeastern Oregon and northern Nevada are 
represented (e.g., Buck Spring, Coyote Wells, 
Venator, Whitehorse). Indeed, the sources 
present in the collection, and the frequencies 

Figure 8. Bivariate plot of Y and Zr concentrations in obsidian artifacts from the James M. Collins 
Collection. Major obsidian sources are shown as 90% confidence ellipses. 
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with which they are present, are similar to 
what Willson (2007: 19–21) documents for 
southwestern Idaho. Could this mean that the 
artifacts come from the very southeast corner 
of Oregon, in southern Malheur County (i.e., 
along the Owyhee River)?  Given the available 
evidence as to the archaeological origin(s) of 
these pieces, we propose that this is the current 
best guess, as the Owyhee River drains in to 
the Snake River, and the Owyhee uplands 
straddle the border between Oregon and 
Idaho. 

Unfortunately, there is minimal 
information relating to the origin of the 
artifacts in these four lots. Here, we have tried 
to tease as much information as possible from 
these artifacts based on general typology and 
geochemistry. We concede that the absence of 
any documentation regarding how Collins 

obtained these items, or from where they were 
originally collected renders their ability to 
provide significant archaeological 
information near nil. Yet, some information 
can still be obtained that may be useful for 
integrating into broad-scale studies of lithic 
procurement patterns (e.g., Fowler 2014; 
Jones et al. 2003). 

Perhaps additional work with the Collins 
Collection will uncover some paperwork that 
allows us to confirm the original context of 
these pieces. Until such time, we believe that 
the most research value of these lots comes 
from their typological designations and 
obsidian-source determinations. The absence 
of detailed provenience should not be viewed 
as an a priori reason to conclude that an 
artifact collection cannot provide any 
research-related information. Rather, the 

Figure 9. Bivariate plot of Rb and Nb concentrations in obsidian artifacts from the James M. 
Collins Collection. Major obsidian sources are shown as 90% confidence ellipses. 
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limited provenience of such collections places 
limitations on what kinds of information a 
collection. In this vein, we could 
conceptualize provenience as a probabilistic 
statement, rather than a binary declaration. 
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Abstract 
The results of a small obsidian sourcing study are presented here to contribute to a better 
understanding of local and nonlocal obsidian procurement in the Jornada Mogollon region of 
southern New Mexico. Sixteen artifacts from six Archaic/Pueblo period sites were sourced using 
energy-dispersive X-ray fluorescence (EDXRF) spectrometry. Fourteen artifacts derive from four 
geochemically distinct sources that the primary outcrop is in the Jemez Mountains of northern 
New Mexico, but are also present in Rio Grande gravels in southern New Mexico. The remaining 
two artifacts derive from a nonlocal source (Gwynn/Ewe Canyon), and a geographically unknown 
source. These data are contextualized and results corroborate other studies from the region.  
 
 
Introduction 
 Sourcing obsidian artifacts to understand 
prehistoric trade, mobility, and social 
interaction through time and across space is a 
critical component of twenty-first-century 
archaeological research in the North American 
Southwest and the Mexican Northwest 
(Arakawa et al. 2011; Dolan et al. 2017a,b; 
Duff et al. 2012; Ferguson et al. 2016; 
Liebmann 2017; Mills et al. 2013; Shackley 
2005; Taliaferro et al. 2010). As a result of 
recent cultural resource management (CRM) 
projects, university field schools, and thesis 
and dissertation research, our understanding 
of which obsidian sources people used in 
southern New Mexico has increased 
tremendously (Dolan 2016; Kenmotsu et al. 
2014; Putsavage 2015; Sedig 2015; Taliaferro 
2004; Taylor-Montoya et al. 2014; VanPool et 
al. 2013).  
 Much of the archaeological investigation 
in the Jornada Mogollon region of southern 

New Mexico and west Texas comes from 
CRM projects as a result of actions required 
by Section 106 of the National Historic 
Preservation Act. Obsidian artifacts are found 
in this region, and archaeologists 
geochemically source the obsidian because the 
information gained helps to answer 
archaeological questions. However, the 
sourcing results are often hidden in the “gray” 
CRM literature and can be difficult to access. 
The goal of this paper is present obsidian 
sourcing data that derived from a recent CRM 
project to contribute to a better understanding 
of local and nonlocal obsidian procurement in 
the Jornada Mogollon region. 
 
Sites and Artifacts Sampled 
 Survey and excavations were conducted 
at six sites near the Las Cruces fairgrounds in 
Doña Ana County, New Mexico (Figure 1). 
The sites date to the Middle to Late Archaic 
through the Pueblo period, and 15 pieces of 
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obsidian debitage and one projectile point 
were recovered and sourced. 

Site LA 34355 dates to the Late 
Archaic/Early Mesilla phase based on a 
calibrated radiocarbon date of A.D. 0–200, 
and due to the presence of Middle and Late 
Archaic projectile points. Two obsidian flakes 
and one projectile point that resembles an 
Armijo style (Justice 2002:137–138; Figure 2) 
from the site were sourced.  

Site LA 32577 dates to the Late 
Mesilla phase based on a calibrated 
radiocarbon date of A.D. 980–1050, and due 
to the presence of El Paso Brown, Alma Plain, 
El Paso Polychrome, and Seco Corrugated 
pottery. Early, Middle, and Late Archaic non-
obsidian projectile points were also present at 
the site. Four obsidian flakes were sourced.  

Site LA 173975 dates to the Early 
Mesilla phase based on a calibrated 
radiocarbon date of A.D. 640–710, and due to 
the presence of El Paso Brown, Alma Plain, 
Three Circle Neck and Mimbres Corrugated 
pottery. In addition, a non-obsidian Middle 
Archaic and a Pueblo Side-Notched arrow 
point were recovered. Two obsidian flakes 
from the site were sourced 

Site LA 173969 dates to 
approximately A.D. 950–1150 based on the 
presence of El Paso Brown, El Paso 
Polychrome, and Mimbres Black-on-white 
Style III Classic pottery. Two non-obsidian 
Late Archaic projectile points were also found 
on the site. Two obsidian flakes were sourced. 

Site LA 20034 dates to approximately 
A.D. 400–1400 based on the presence of El 
Paso Brown pottery, but Early and Middle 

Figure 1. Location of the six sites investigated. 
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non-obsidian Archaic projectile points were 
found, along with a Pueblo Side-notched 
arrow point. Two obsidian flakes were 
sourced. 

Site LA 66083 dates to the Early 
Mesilla phase based on a calibrated 
radiocarbon date of A.D. 530–640, and due to 
the presence of El Paso Brown and Alma Plain 
pottery. Two Middle Archaic non-obsidian 
projectile points were present. Three obsidian 
flakes were sourced.  
 
Results and Discussion 

Shackley (2016) sourced the 16 
obsidian artifacts using EDXRF spectrometry. 
This established method accurately and 
reliably characterizes the trace elements of 
obsidian without destroying the artifact. See 
Shackley (2005, 2011) and 
http://swxrflab.net/analysis.htm for more 
information on instrumentation, methods, and 
procedures. 

Six obsidian sources were identified 
(Table 1; Figure 3). The artifacts characterize 
to Cerro Toledo Rhyolite (n = 11), El 
Rechuelos (n = 1), Bearhead Rhyolite (n = 1), 
Canovas Canyon Rhyolite (n = 1), 
Gwynn/Ewe Canyon (n = 1), and unknown (n 
= 1). The unknown source is geochemically 
distinct from all other sources, but the 
geographic location is unknown. The location 
may be near the international four corners near 
the United States and Mexico border 
(Shackley 2005).  

Fourteen of the artifacts (87.5 percent) 
derive from four sources that the primary 
outcrop is in the Jemez Mountains in northern 
New Mexico. Even though the primary 
outcrops of Cerro Toledo Rhyolite, El 
Rechuelos, Canovas Canyon Rhyolite, and 
Bearhead Rhyolite obsidian are located over 
400 kilometers north of Las Cruces, these 
obsidians are also found in southern New 
Mexico in Rio Grande gravels (Church 2000; 
Glascock et al. 1999; Shackley 2005, 2013; 
Shackley et al. 2016). As a result, people at 
these sites likely collected obsidian locally 
rather than getting the material from further 
north. Obsidian from Rio Grande gravels 
consist of small cobbles that require bipolar 
reduction to start making formal and informal 
stone tools. The artifacts show signs of bipolar 
reduction including, shattered, or pointed 
platforms, and force applied at opposite ends 
of the flake. 

The Armijo projectile point from LA 
34355 derives from the Gwynn/Ewe Canyon 
source in western New Mexico, and is 
approximately 200 km “as the crow flies” 
from the site. Projectile points and small 
flakes are often from nonlocal sources (Doyel 
1996; Eerkens et al. 2007). Since no 
Gwynn/Ewe Canyon flakes were found at LA 
34355, this point was not manufactured on 
site. Instead, someone brought the point to the 
site as a finished tool.  

How does this small study compare 
with other sourcing studies near Las Cruces?  

Figure 2: Armijo style projectile point 
from site LA 34355. 
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Dolan et al. (2017a) sourced 78 
obsidian artifacts from two El Paso phase 
(A.D. 1200–1450) pueblos, and the results are 
similar. Jemez Mountains obsidian was 
predominantly used, and specifically, Cerro 
Toledo Rhyolite was used the most. El 
Rechuelos and Canovas Canyon obsidian 
were also part of the El Paso phase 
assemblage.  

Other sources identified in the Dolan 
et al. (2017a) study include debitage and 
projectile points from Horace Mesa and 

Grants Ridge. Both sources are from the 
Mount Taylor Volcanic Field in northwestern 
New Mexico. Mount Taylor obsidian is also 
present in Rio Grande gravels (Church 2000; 
Shackley 1998), but no Mount Taylor obsidian 
was found during this present study.  

Sample Site Mn Fe Zn Rb Sr Y Zr Nb Ba Source 

22A 
LA 

173975 425 10656 39 116 46 23 107 57  Canovas Canyon 

Unit 1-4 
LA 

173975 485 12386 151 205 14 66 176 93  
Cerro Toledo 

Rhyolite 

27A 
LA 

173969 857 12614 199 490 17 86 140 224  Unknown 

28 
LA 

173969 548 12480 109 216 9 63 185 98  
Cerro Toledo 

Rhyolite 

42 LA 20034 465 11946 110 203 11 64 177 96  
Cerro Toledo 

Rhyolite 

39 LA 20034 486 11807 119 199 9 62 173 94  
Cerro Toledo 

Rhyolite 

3B LA 32577 479 11857 97 198 11 63 179 99  
Cerro Toledo 

Rhyolite 

106 LA 32577 499 11879 99 201 9 68 178 98  
Cerro Toledo 

Rhyolite 

111 LA 32577 476 12126 103 201 10 64 177 102  
Cerro Toledo 

Rhyolite 

126 LA 32577 410 11557 89 182 9 58 164 88  
Cerro Toledo 

Rhyolite 

7 LA 34355 438 11363 89 184 9 67 167 98  
Cerro Toledo 

Rhyolite 

18 LA 34355 492 12480 109 226 11 69 191 104 
Cerro Toledo 

Rhyolite 

60 LA 34355 395 11061 49 210 26 31 147 20 12 Gwynn/Ewe Canyon 

85A LA 66083 523 12511 106 213 9 61 184 102  
Cerro Toledo 

Rhyolite 

84 LA 66083 420 10730 55 158 14 22 75 47  El Rechuelos 

40 LA 66083 547 11870 51 95 93 27 127 38  Bearhead Rhyolite 
RGM1-
S4  305 13607 39 141 110 26 224 11 800 Standard 

Table 1: Elemental concentrations and source assignments for the archaeological specimens and 
analysis of USGS RGM-1 obsidian standard. All measurements in parts per million (ppm).  
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In addition to obsidian in Rio Grande 
gravels, Dolan et al. (2017) found artifacts 
from nonlocal sources in western Arizona 
(Cow Canyon), New Mexico (Red Hill and 
Mule Creek), and northern Chihuahua (Sierra 
Fresnal) at the two sites. Fifty percent of the 
obsidian projectile points sourced to non-
Jemez Mountains/Rio Grande gravels (e.g., 
Mule Creek), but the other 50 percent sourced 
to Cerro Toledo and Mount Taylor. The Dolan 
et al. (2017a) study, however, did not find any 
use of Gwynn/Ewe Canyon obsidian.  
 
Conclusion 
 The results of the EDXRF sourcing 
analyses presented here are consistent with 
previous Jornada Mogollon obsidian sourcing 
studies. In particular, people primarily used 
obsidian that they collected locally along Rio 
Grande gravels in southern New Mexico, 
particularly Cerro Toledo Rhyolite. However, 
projectile points sometimes come from 

nonlocal obsidian, as shown in this study and 
others.  
 This paper contributes to a growing 
understanding of Jornada Mogollon obsidian 
procurement. While only 16 artifacts were 
sourced, future studies will be able to compare 
and contrast these data to elucidate 
procurement patterns through time to obtain a 
more complete picture of social interaction, 
obsidian resource economy, and mobility in 
southern New Mexico.  
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AN OBSIDIAN BIFACE FROM THE RIO BRAVO RANCH, KERN COUNTY, 
CALIFORNIA: DATING, TRACING, AND CULTURAL CONTEXT 

 
Ryan S. Gerstner, Alan P. Garfinkel, Alexander Rogers, Jennifer J. Thatcher, and Alex Nyers

 
Abstract 
A complete obsidian biface was recovered along the Kern River on the Rio Bravo Ranch near 
Bakersfield, California. X-ray fluorescence (XRF) trace element analysis placed the artifact 130 
kilometers from its toolstone source at the West Sugarloaf obsidian subsource at the Coso Volcanic 
Field. Contemporary, source-specific, temperature-adjusted obsidian hydration analysis dates the 
biface to the late Newberry Period (ca 500 B.C. to 600 A.D.). The biface was transported from the 
Coso Volcanic Field over the Sierra Nevada during a period of peak obsidian biface production 
and intensive trans-Sierran obsidian export and exchange. 

 
Introduction 

The occasion for this study stems from 
the 2017 discovery of a complete obsidian 
biface along the banks of the Kern River on 
the Rio Bravo Ranch in Kern County, 
California. Since the 1950’s the Nickel family 
has operated the Rio Bravo Ranch, a 16,000-
acre citrus, almond, and walnut farm just east 
of Bakersfield, California. We were asked to 
research and date the biface to add to the 
existing public outreach at the Ranch. The 
character of this artifact is interesting, due to 
its size and the distance it traveled from the 
obsidian toolstone source. The goals of this 
study are: to identify the source of volcanic 
glass employed in the biface manufacture 
though quantitative X-ray fluorescence (XRF) 
trace element analysis; date the artifact 
utilizing contemporary, source-specific, 
temperature-adjusted obsidian hydration 
analysis; and finally, to place the Rio Bravo 
biface within its prehistoric context. 
 
Background and Setting 

The Rio Bravo obsidian biface was 
recovered from the rocky shoreline of the 
Kern River located along the southeastern rim 
of the San Joaquin Valley in the foothills of 
the southern Sierra Nevada Mountains. Here 
the Kern River makes an abrupt exit from the 
lower canyon and descends into the rolling 
valley foothills. The Rio Bravo Ranch sits at 

the interface between the Greenhorn and the 
Tehachapi Mountains - an element of the 
Transverse Range bridging the San Joaquin 
Valley to the west and the Mojave Desert to 
the east. Breckenridge Peak (7580’) is the 
highest point in the general vicinity, located 
roughly 13 miles east of the Ranch. Highway 
178 bisects the Ranch before ascending the 
narrow gorge of the Kern River Canyon. As 
the Kern River meanders on a westward 
trending path into the Central Valley, it is 
joined by Cottonwood Creek, near the location 
of the artifact’s discovery. 

The Rio Bravo Ranch exhibits vegetation 
consisting of a valley grassland with notable 
oaks and sycamores along the river and its 
tributaries. The soil is a Quaternary alluvium 
and river terrace deposit superimposed over a 
Middle Miocene marine formation (Smith 
1964). The area hosts a desert climate, 
receiving less than seven inches of annual 
rainfall. Within the Ranch the riparian zones 
along the Kern River and Cottonwood Creek 
are intact and represent their natural state. 
 
History and Prehistory 

In 1776, explorer and missionary Father 
Francisco Garcés traveled down Cottonwood 
Creek and emerged at the Kern River, where 
he crossed the river at Rio Bravo. Father 
Garcés encountered two Yowlumne villages, 
Wawcoye and Hawsu, before fording the Kern 
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with the help of local Indians. It wasn’t until 
1861 that Solomon Jewett and his family 
settled this land and tended sheep – a place 
which was previously coined ‘Rio Bravo 
Ranch’ by early Mexican settlers. 

The Yowlumne tribe of Yokuts lived in 
this area, of which we have a great deal of 
ethnohistory (Latta 1977). The Ranch is host 
to two rock art sites containing red ochre 
pictographs of the Southern Sierra Painted 
style. The neighboring tribes are the 

Tübatulabal to the east, the Kawaiisu to the 
south, the Chumash to the west, and other 
Valley Yokuts groups to the north. The 
Yokuts embody a classic California Indian 
culture whose language is a Yok-Utian, a 
subgroup of the Penutian phylum (Golla 
2011). Both Tübatulabal and Kawaiisu 
represent Uto-Aztecan affiliated peoples, 
although their languages are entirely different, 
while the Chumash denote a distinctive and 
isolated linguistic stock (Golla 2011). This 

Figure 1. 
Regional 
location map. 
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diversity presents a fascinating cultural 
landscape with a significant cultural backdrop 
where these neighboring Californian groups 
actively engaged in a complex system of 
regional trade. 

Excavations conducted at Wawcoye in 
1980 by Dr. Robert A. Schiffman of California 
State University, Bakersfield, exposed two 
meters of stratified, cultural deposits 
representing ~2500 years of recurrent 
occupation (Alan Gold, personal 
communication 2017). Artifacts recovered 
from these excavations included obsidian 
debitage, shell beads and ornaments, and 
groundstone artifacts. Most of the shell beads 
were fashioned from the purple-olive shell 
(Olivella biplicata), and a number of beads 
were crafted of abalone shell (Haliotis spp). 
Chronologically diagnostic shell beads, the 
oldest of which are Olivella barrels and 
Abalone rings that date to ca. 500 B.C. (King 
1990) place the earliest occupation of the site 
to the late Newberry Period. 
 
Metrics and Technology 
The Rio Bravo biface (Fig. 2) measures 152.7 
mm (length) x 59.1 mm (width) x 15.8 mm 
(thickness), and weighs 136 grams. The 
artifact is leaf-shaped with a tapered distal 
end, and displays hard-hammer percussion 
with parallel-transverse patterning. The dorsal 
face displays roughly 25% weathered cortex 
along half of the lateral margin, with several 
large bifacial thinning flake removals. The 
ventral face displays large thinning flakes 
from opposing margins meeting near the 
centerline. The artifact is biconvex to 
lenticular in cross section. The width to 
thickness ratio is 3.54, fitting into Callahan’s 
biface reduction model as a Stage 3 biface 
(Andrefski, 1998). The Rio Bravo biface 
likely represents a portable toolstone core, 
from which flakes were produced for use as 
cutting implements, or further worked into 
formal tools such as projectile points, 
scrapers, or drills. Marginal retouch or use 

 
Figure 2: Rio Bravo Biface 
 
 
wear along the lateral edges of the biface 
suggests its possible use as a non-hafted knife. 
 
Analysis 

The biface was prepared and analyzed by 
Jennifer J. Thatcher at Willamette Analytics 
for obsidian hydration analysis, and submitted 
for XRF trace element analysis to Alex Nyers 
at the Northwest Research Obsidian Studies 
Laboratory, both located in Corvallis, Oregon. 
The obsidian hydration rim measures 6.4 
microns, reported to the nearest 0.1 micron 
and represents the mean value of four 
readings. The measurements were taken using 
an Olympus BHT petrographic microscope 
with video micrometer unit and digital 
imaging video camera. Results from the XRF 
analysis identify the sub-source provenance of 
the obsidian toolstone as Coso obsidian source 
complex, with specific provenance identifying 
the West Sugarloaf subsource. West Sugarloaf 
is located 80 miles northeast from the biface 
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discovery site, “as the crow flies”. The Coso 
Volcanic Field and its obsidian sources are 
found in the Sugarloaf Mountain vicinity in 
Inyo County within the confines of the Naval 
Air Weapons Station, China Lake near 
Ridgecrest, California in the western Mojave 
Desert. 

Alexander (Sandy) Rogers, Director of 
Prehistory at the Maturango Museum, 
developed equations for calculating source-
specific, obsidian hydration measurements 
into an approximate date (Rogers 2007, 
2008a, 2008b, 2010a, 2010b, 2011a, 2011b). 
Using temperature data for Bakersfield from 
the Western Regional Climate center, a 
probable age range was constructed based on 
the rim measurement for both a surface 
provenience, and for buried contexts of 0.5, 
and 1.0-meter depths. The context of the 
biface in an erosional river channel suggests 
that the artifact was buried for some time and 
has only recently been exposed. Due to 
uncertainty, a conservative estimate for the 
age of the artifact based on a burial depth of 
0.5 – 1.0 meters below surface, places the 
biface between 2395 +/- 608 yrs cal BP and 
2242 +/- 508 yrs cal BP, within the late 
Newberry Period (ca. 500 BC to AD 600).  
 
Context and Interpretation 

By the Newberry Period (ca. 2000 B.C. to 
A.D. 600), Elko and Gypsum projectile point 
styles replaced the earlier Pinto forms in the 
western Great Basin and eastern California 
(Garfinkel 2007). The technology seen in the 
Rio Bravo biface is very similar to that seen in 
the Hay Ranch biface cache (n=58) which 
dates to the late Middle Archaic and was 
discovered in the Coso Range (Alexander 
Rogers, personal communication 2017). The 
Rio Bravo biface fits comfortably into the 
model of trans-Sierran trade of Coso obsidian 
exchange in the late Middle Archaic (Gilreath 
and Hildebrandt 1997).  

The artifact was transported over the 
Sierra Nevada during a peak period of biface 

production and trans-Sierran obsidian 
exchange. This period is marked by 
specialized biface manufacturing sites 
containing characteristic blanks and preforms 
(Garfinkel et al. 2004; Gilreath and 
Hildebrandt 1997; Lengner 2013). Biface 
production during the Newberry Period was 
perhaps ten times greater than the preceding 
Little Lake Period (ca. 5000 – 2000 B.C.) or 
the later part of the Haiwee Period (ca. A.D. 
600 – 1300), correlating with increased trade 
across the Sierra Nevada and into the Central 
Valley (Garfinkel et al. 2004; Hildebrandt and 
McGuire 2002). Within the Trans-Sierran 
exchange system, obsidian quarries in the east 
were regionally controlled, and palm-sized, 
percussion-shaped bifaces were produced and 
traded over the crest to west valley 
populations (McGuire et al. 2011).  

In addition to technologic change, this 
period of biface manufacture is marked by an 
increased emphasis on large game hunting, 
intensified rock art production (Coso 
Representational Rock Art Tradition), and the 
manufacture of split twig figurines in the 
eastern Mojave Desert (Garfinkel et. al. 2015; 
Lengner 2003). According to accounts by 
Wahumchah, a Yokuts informant in the 
1930’s, Yowlumne traders would regularly 
exchange animal hides for volcanic glass 
where, “a bundle of forty tanned deer skins 
brought about fifty pounds of obsidian” (Latta 
1977). The Rio Bravo biface offers insight 
into prehistoric obsidian trade and adds to the 
growing story of California’s prehistory.  
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COMMENT CONCERNING THE PAPER “NEW ANALYSES OF LATE HOLOCENE 
OBSIDIANS FROM SOUTHERN PATAGONIA (SANTA CRUZ PROVINCE, 

ARGENTINA)” BY HUGO G. NAMI, MARTIN GIESSO, ALICIA CASTRO AND 
MICHAEL D. GLASCOCK (IAOS Bulletin No. 57, Summer 2017; p. 13-24) 

 
Charles R Stern 

Department of Geological Sciences, University of Colorado, Boulder 

The paper by Nami et al. (2017) 
presents some very interesting information 
concerning unworked obsidian pebbles found 
along the Atlantic coast of Argentine 
Patagonia, but apparently derived from the 
Pampa del Asador source area in the Andean 
precordillera located over 400 km to the west. 
They attribute the presence of these pebbles so 
far from the main source area to geologic 
processes associated with the generation of the 
“Rodados Tehuelches” and/or “Patagónicos” 
or “Gravas Tehuelches”. This is an important 
and valuable contribution to the understanding 
of the spatial extent of the widespread 
secondary source area for Pampa del Asador 
type obsidian in Patagonia. 

They also present analysis of 16 
samples of obsidian from two archaeological 
sites, 14 from the Alero del Valle (AV) and 
two from Aristizábal Cave (AC), located 
further to the south in the region of the Pali 
Aike volcanic field in Santa Cruz Province. 
They attribute in their Table 3 these 16 
samples to three unknown sources a, b, and c. 
However, all previous analyses of >300 
samples of obsidian artifacts from the area of 
the Pali Aike volcanic field, as well as from 
archaeological sites in all the extended area of 
southernmost Patagonia, including from 
Monte León to the northeast, from Lago 
Argentino to the west, and from numerous 
sites in Magallanes, Chile, to the south and 
southwest, have been found to be obsidians 
derived from three well known sources (Stern, 
2017): green obsidian from Seno Otway (type 
SO), grey-green banded obsidian from a 
source west of Cordillera Baguales (type CB), 
and black obsidian from Pampa del Asador.  

I consider it unlikely that their 16 new 
samples from these two archaeological sites 
would not contain any of these well 
documented obsidian types, and only contain 
obsidians from unknown sources. I suggest 
instead that in fact all 16 of their obsidian 
samples do correspond to the known obsidians 
in the region: Unknown Source a to CB, 
Source b to SO, and Source c to PDA1 
obsidian. Table 1 summarizes their XRF data 
compared to averages of published ICP-MS 
analyses of the three previously known 
obsidian types in the region (Stern, 2017), and 
Figure 1 plots Sr versus Nb content for these 
data. Both this figure and the table illustrate 
the similarity, given the different analytical 
techniques (XRF versus ICP-MS) and 
different standards used to obtain the data, of 
their Unknown Types a, b, and c with CB, SO, 
and PDA1 obsidian, respectively. Nami et al. 
“presume that Unknown Source b could 
potentially match Cordillera Baguales” 
obsidian, but actually it is their Unknown 
Source Type a of 12 artifacts from Alero del 
Valle that matches CB type obsidian (Fig. 1). 
Charlin (2009) previously concluded that this 
is the most common obsidian type in the 
archaeological sites within the Pali Aike 
volcanic field. 

 I believe it is important that the 
correct source identification of the 16 obsidian 
samples from the Pali Aike volcanic field area 
be acknowledged so that the suggestion that 
these obsidians are derived from unknown 
sources not continue to be propagated in the 
literature. 

Further confusion in this paper results 
from the fact that their Figure 3 is described as 
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a plot of Sr versus Rb, when it actually plots 
Zr versus Rb. The say the figure shows the 
separation of three obsidian types, but not 
what types each field corresponds to. The 
most populated field in the figure, with 
relatively low Zr, actually corresponds to their 
data for the three different obsidian types 
PDA1, PDA2, and SO obsidian, which have 
overlapping Zr and Rb contents. The field in 
the figure with somewhat higher Zr is PDA3 
obsidian and that with both high Zr and high 
Rb is CB (their Unknown Type a) obsidian. 
They comment in their Table 3 that PA (PDA) 
type 3 (PDA3) obsidian is characterized by 
low Sr, when actually it is the PDA obsidian 
type with the highest Sr. PDA2 has low Sr, not 
PDA3, Finally there are numerous errors 
involving misidentifying of the three PDA 
obsidian types in their Table 2. 

Unfortunately, poor critical editing of 
this paper greatly distracts from what should 
have been a good contribution to obsidian 
studies in southernmost South America.  
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Figure 1. Plot of Sr versus Nb contents (in 
ppm) for Unknown Types a, b and c 
(diamonds) from Nami et al. (2017) compared 
to average values of CB, SO and PDA1 
obsidians (circles) from Stern (2017). 
 



 

 

 
 

 
 

      

Sr Nb Th Zr Y Rb 
Unknown type a or SCAV-01 
SCAV1 0 200 43 806 138 354 
SCAV2 0 192 43 756 123 304 
SCAV3 2 188 37 793 122 332 
SCAV4 0 208 43 858 145 377 
SCAV5 3.6 223 47 936 150 421 
SCAV6-11 1.7 186 42 736 124 340 
SCAV-12 2.8 221 40 895 141 369 
SCAV13 2.5 201 37 808 128 335 
SCAV14-15 0 166 34 700 122 315 
SCAV16 0.7 213 42 867 144 337 
SCAV19 1.4 195 42 807 129 350 
SCAV20 0 195 43 837 136 372 
Average 1.2 199 41 817 134 351 
Std 1.2 15 3.4 64 10 30 
CB 2.2 160 45 693 129 294 
Std 2.2 16 4.5 69 13 29 

Unknown type b or SCAV-02 
SCAV17 22.2 35.4 19.9 142 36 182 
SCAV18 23.5 35.4 19.9 141 37.1 195 
Average 22.9 35.4 19.9 142 36.6 189 
Std 0.65 0.0 0.0 1.0 0.55 6.7 
SO 22.0 37.0 22.9 132 37.0 170 
Std 2 3.7 2.3 13.2 3.7 17 

Unknown type c or SCCA-1 
SCCA1 35.9 25 20.8 138 32.9 223 
SCCA2 41.6 24.2 25.3 156 42.3 247 
Average 38.8 24.6 23.1 147 37.6 235 
Std 2.9 0.4 2.3 9.0 4.7 11.9 
PDA1 34 26 18.7 132 33 196 
Std 3.4 2.6 1.9 13 3.3 20 

Table. 1. Comparison of trace-element concentrations (in ppm) of samples from Nami et al. 
(2017) and published analysis of average Cordillera Baguales (CB), Seno Otway (SO) and 
Pampa del Asador 1 (PDA1) obsidians from Stern (2017). 
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REPLY TO COMMENT BY CHARLES R. STERN CONCERNING THE PAPER “NEW 
ANALYSES OF LATE HOLOCENE OBSIDIANS FROM SOUTHERN PATAGONIA 

(SANTA CRUZ PROVINCE, ARGENTINA)” BY HUGO G. NAMI, MARTIN GIESSO, 
ALICIA CASTRO AND MICHAEL D. GLASCOCK  

(IAOS Bulletin No. 57, Summer 2017; p. 13-24). 

Hugo G. Nami, CONICET-IGEBA, Departamento de Ciencias Geológicas, FCEN, UBA. Ciudad 
Universitaria, Pab. II, (C1428EHA), CABA. Associate Researcher, National Museum of Natural 
History, Smithsonian Institution, Washington D.C.,hgnami@fullbrightmail.org 
Martin Giesso, Department of Anthropology, Northeastern Illinois University, Chicago, Il 60625 
Alicia Castro, División Arqueología, Museo de La Plata, Universidad Nacional de La Plata, 
Argentina. 
Michael D. Glascock, Archaeometry Laboratory, University of Missouri Research Reactor, 
Columbia, Missouri, 65211 

We have to thank Charles Stern for his 
comments on our paper on obsidian from 
southern Patagonia. He is correct that we 
missed the fact that the Unknowns a, b, and c, 
match samples analyzed by him as Cordillera 
Baguales, Seno Otway, and Pampa del Asador 
Subsource 1. The reason we missed this is that 
there is a difference in the calibration between 
Missouri University Research Reactor’s 
pXRF and Stern’s measurements by ICP-MS, 
and as can be seen in Stern’s Table 1, 
Unknown a’s Zr and Rb are higher than 
Baguales. On page 23, we stated that “Alero 
del Valle 1 has some resemblance to 
Cordillera Baguales, based on Mn, Rb, Sr, and 
particularly a very high Zr”, while indicating 
that “Pampa del Asador,  Cordillera Baguales, 

and Seno Otway were the sources of obsidian 
for the Pali Aike region.” In order to avoid 
future inconsistencies, it will be important to 
obtain source samples from the Cordillera 
Baguales source for comparison at MURR. 
Here we include two bivariate plots (Fig. 1 and 
Fig. 2) with all the samples analyzed in our 
paper and their correct determinations (Table 
1). To conclude, twelve samples from Alero 
del Valle  (SCAV01 to SCAV16, SCAV19, 
and SCAV20) correspond to the Cordillera 
Baguales source; the remaining from Alero 
del Valle (SCAV17 and 18) correspond to the 
Seno Otway source; and the two from 
Aristizábal Cave (SCCA1 and 2) correspond 
to Pampa del Asador Subsource 1 (PDA1). 

Locality/ 

Site 

Samples 

(n) 

Provenance Observations 

NCC 28 PDA1 Analyzed by XRF and NAA 

NCC 11 PDA2 Analyzed by XRF and NAA 

NCC 2 PDA3 Analyzed by XRF and NAA 
Characterized by very low Sr 

AV 12 CB Analyzed by XRF 
Characterized by high Zr 

AV 2 SO Analyzed by XRF 

AC 2 PDA1 Analyzed by XRF 

Table 1. Sample data and 
method of analysis.  
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Figure 1. Scatterplot of Rb (ppm) and Sr (ppm). 

Figure 2. Scatterplot of Rb (ppm) and Zr (ppm). 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg files. 
Please use the American Antiquity style guide 
for formatting references and bibliographies.  
http://www.saa.org/Portals/0/SAA/Publications/S
tyleGuide/StyleGuide_Final_813.pdf 
  
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #59 is May 1, 2018. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 

 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or 
checks payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com  

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 



 

 IAOS Bulletin No. 58, Winter 2017 
Pg. 57 

 

MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to you 
as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is enclosed 
(see below). 

 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual membership 

fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related article 

for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I have also 
enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment: (or pay online with PayPal http://members.peak.org/~obsidian/) 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 



NEWS AND NOTES 

Have news or announcements to share? 
Send them to IAOS.Editor@gmail.com for 

the next issue of the IAOS Bulletin. 

    IAOS     
International Association for Obsidian Studies 

Bulletin 
ISSN: 2310-5097  

Number 59 Summer 2018 
 

CONTENTS         

News and Information ………………………… 1 
Notes from the President……....……….………. 2 
MatLab for OHD Calculations…………………..9 
Obsidian Macro-Core from Belize…………..…19 
Poverty Point’s Obsidian……………………….28 
Instructions for Authors …..……………………42 
About the IAOS………………………………...43 
Membership Application ………………………44 

NEWS AND INFORMATION 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

CALL FOR NOMINATIONS 

Kyle Freund has just begun his responsibilities as IAOS President, and Rob Tykot has stepped 
into the position of Past President for the coming year. That means that it’s now time for 
nominations for our next IAOS President. Elections will be held this winter and the winner 
announced at the 2019 IAOS meeting at the SAAs in Albuquerque. The winner will then serve 
as President-Elect for one year and begin the term of President in 2020. If you, or someone you 
know, would be interested in serving as IAOS President, please send a nomination to Kyle 
Freund at kylepfreund@gmail.com.  
.  

International Association for Obsidian Studies 

President Kyle Freund 
Past President Rob Tykot 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
     As I begin my term, I want to thank the 
outgoing President Rob Tykot for his service. 
Rob has been a long-time member of IAOS 
and will no doubt continue to contribute to its 
growth and success.  
     For those of you who were unable to make 
it to the SAAs in Washington D.C. this April, 
you not only missed the IAOS business 
meeting but also the cherry blossoms 
blooming throughout the city. It was truly 
beautiful, and if you haven’t been to D.C. in 
the spring I encourage you to do so. 
     IAOS is planning several initiatives in the 
upcoming year, and we look forward to your 
participation. The SAAs in 2019 will be in 
Albuquerque, and our Newsletter Editor, 
Carolyn Dillian, will be helping to organize a 
sponsored session in honor of Steve Shackley, 
a former IAOS President whose 30-plus-year 
career has spanned the fields of anthropology, 
archaeology, geology, and museum studies. 
The honor is well deserved, and I think I speak 
on behalf of everyone in saying that we look 
forward to seeing him. 
     There are a number of obsidian sources 
outside of Albuquerque, so IAOS is also 
looking into organizing a trip to visit one of 
them. Also on the horizon in May 2019 is the 
2nd International Obsidian Conference in  
Budapest, Hungary, building upon the 
successful 2016 symposium on the island of 
Lipari, Italy. We will keep everyone posted! 
     On a personal note, I was fortunate enough 
to receive a grant for equipment and supplies 
in the newly-founded IRSC Archaeology and 
Paleosciences (APS) Laboratory, which will 
hopefully become a center for future obsidian 
studies.  
     Summer is here and like many of you, I’m 
also kicking off my field season, which will 
begin in Mérida, Mexico for the International 
Symposium on Archaeometry (ISA). Later, I 
will be in southeast Italy conducting 
subsurface coring at known prehistoric sites 
for datable materials; this work will hopefully  

 
identify areas for further excavation. I will end 
my summer in Sardinia where I will be 
analyzing a collection of prehistoric obsidian 
artifacts. As always though, I am feverishly 
trying to write up analyses I have already 
completed. Sigh… 
 
Have a great summer! 
 
 
Kyle Freund, IAOS President 
Department of Anthropology 
Indian River State College 
kfreund@irsc.edu 
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Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  

Obsidian Sessions & Events for the 2019 SAA Meeting in Albuquerque, New Mexico, USA 
 
We are beginning preliminary planning for the 2019 SAA meeting in Albuquerque, New 
Mexico, USA, which is scheduled for April 10-14, 2019. Information on the conference is here: 
http://www.saa.org/AbouttheSociety/AnnualMeeting/tabid/138/Default.aspx  
 
We anticipate that this SAA meeting will be popular for obsidian researchers and the IAOS is 
prepared to host a variety of events, including our annual business meeting (see the SAA 
conference program for date, time, and location). We are currently in discussions for possible 
IAOS field trips, sponsored conference sessions, and a table in the SAA exhibit hall. We have 
also received early news that M. Steven Shackley will be receiving the Fryxell Award for 2019, 
so there will be a sponsored session honoring him and his work.   
 
If you would like to participate in a session honoring Steve Shackley, please email Carolyn 
Dillian at cdillian@coastal.edu.  
 
Please watch your email and the IAOS webpage for additional announcements about IAOS 
events, meetings, and trips in Albuquerque.  If you are willing to assist with the IAOS table in 
the exhibit hall, please contact Kyle Freund at kfreund@irsc.edu  



 
    

    
 

2nd Circular IOC 2019 

Event 
The International Obsidian Conference 2019 is a direct continuation of the 2016 Lipari 
Meeting (http://rtykot.myweb.usf.edu/Obsidian%202016/index.html). It is planning to deal 
with all aspects of obsidian studies, from geology to anthropology and instrumental analyses. 
 
The planned sessions of the Conference are: 

• Formation and geology of obsidian 
• Obsidian sources and their characterisation 
• Analytical / methodological aspects of obsidian studies 
• Archaeological obsidian by chronological periods  
• Lithic technology and use wear  
• Obsidian hydration dating 
• Dating of geological obsidian 
• Exploring the allure of obsidian: symbolic, social, and practical values for obsidian 
• Super-long distance movement of obsidian in prehistory: why, how, and what for? 

 
You will find all necessary information on our conference and registration webpage: 
http://ioc-2019.ace.hu 
We would ask you to check the webpage from time to time for any updated information. 

Venue 
The Conference has two venues, i.e. the main building of the  

Hungarian National Museum in Budapest, Hungary 
and the Rákóczi Museum at Sárospatak 

This means that the Conference will have a tight schedule. We will try to make all we can to 
facilitate your participation by organising Conference buses and help in booking 
accommodation in Sárospatak. 



Registration 
Registration will be implemented via the Conference web page (http://ioc-2019.ace.hu/) 
starting from May 2018. 
 
Deadline for registration: 1 April 2019 
 
Registration fee: 
full registration fee 100 EUR 
distance participants 50 EUR 
early bird registration (until 15 January 2019) 80 EUR 
students and accompanying persons 50 EUR 
early bird registration (until 15 January 2019) 40 EUR 
 
‘Early bird registration’ is accepted with payment prior to 15 January: this option is not 
available for distance participants. 

Payment 
Payment will be realised via bank transfer. 
Registration and other conference related costs should be transferred to the account of the 
Hungarian National Museum (1088 Budapest, Múzeum krt. 14-16.) curated at the Hungarian 
State Treasury (Magyar Államkincstár): 
 
account number: 10004885-10002010-01016431 
IBAN number: HU03 1000 4885 1000 2010 0101 6431„account with institution”: Hungarian 
State Treasury (Magyar Államkincstár)  
SWIFT code: HUSTHUHB„correspondent”: Hungarian National Bank (Magyar Nemzeti 
Bank)  
SWIFT code: MANEHUHB  

 
preferentially at the same time as the registration but not later than 30 April 2019. 
 
Communications 
 
The official language of the conference is English. 
Only one lecture for each (registered) participant can be accepted. Posters are expected 
without limit. Please indicate their number precisely on the Registration Form. 
As the conference time is limited, organisers may have to limit the number of oral 
presentations. 
 
Abstract submission:  
For abstract submission please use our webpage (see Registration). Please prepare 3 – 5 
keywords. The abstract should not be longer than 300 words. The abstract can only be 
accepted when at least one of the authors is registered. Please contact us if you encounter 
any problem. The deadline for abstract submission is 1 April 2019. 
 
Proceedings: We are planning to publish the Proceedings of the Conference hopefully in one 
volume. Decision on the means and place will be made later on. Please check our webpage for 
details 



 
Program: We aim to create the program as fast as possible. The program will be published 
on the webpage and can be downloaded there. 
 
The length of oral presentations is expected to be 20 minutes including discussion. Please 
prepare them in a common presentation format (ppt, pps). 
Internet video conference possibility will be provided for registered participants but we 
definitely prefer your personal presence! 
 
The poster sections will be held on the corridors of the Sárospatak Museum. 
The posters should be planned as standing (portrait) orientation and their size must not exceed 
A0 (841 x 1189 mm). 
You can send lectures / posters in advance if you like, for checking technically on our devices 
or printing: please specify your needs on the Registration form. 

Excursions 
On the second and third day excursions to Hungarian (Mád and Tolcsva) and Slovakian 
(Brehov and Viničky) obsidian sources will be organised as part of the Conference. 
A post-conference tour to the so-called Carpathian 3 sources (around Rokosovo, Ukraine) is 
anticipated depending on possibilities at extra costs. 

Please keep in your mind that for citizens of a number of countries visa is required to 
Ukraine.  
Remember that you have to cross the EU (Schengen) border twice, that means multiple 
visa.  
Please visit the Consular Service website of your respective countries for more information. 
 



Satellite events 
27 May 2019 
In the Hungarian National Museum we are planning to open a temporary exhibition on 
obsidian entitled „Beyond the Glass Mountains” on various aspects of obsidian studies. The 
exhibition is designed in a way to suit the purposes of an itinerant exhibition we are planning 
to circulate in the neighbouring countries. 

28 May 2019 
In the Rákóczi Museum of the HNM we are planning a chamber exhibition on obsidian from 
the material of local collections of geological and archaeological obsidians under the title 
„Our glass, our past”. 
We are also planning to install conference posters on an open exhibition space where they will 
be temporarily available for the general public. 

Social events 
26 May 2019 
The Conference will start with an Ice-Breaking Party at the Mineralogy Department of the 
Eötvös University, 1/C Pázmány Péter sétány Budapest, H-1117. 
The Exhibition Hall of the Department is hosting the oldest mineralogical collection of 
Hungary, transported piece by piece to a modern building.  
A small Archaeometry exhibition, used in teaching students of geosciences, is also part of the 
exhibition. 

29 May 2019 
Conference Dinner will be organised at Sárospatak, Vár Restaurant after the excursion to the 
Slovakian sources. 

Accommodation 
Budapest is a large city with all kinds of accommodation available. We kindly ask You to 
make your own arrangements, in time and on time. Please check the Conference events and 
venues and plan your travel and accommodation accordingly. 
Sárospatak is a charming small town in the northeastern part of the country. The organisers 
will book hotel and hostel accommodation between 27 to 30 May to secure availability for 
conference and participants, therefore the booking of hotels and payment for Sárospatak will 
be arranged via the Hungarian National Museum (see Registration Form). We give the price 
for rooms, you may team for double rooms in Hotel Bodrog or houses in the Motel. 

Transport 
We are planning to provide free transport for registered conference participants by bus 
between the venues from Budapest to Sárospatak and back to facilitate travelling. The same 
bus(es) will be used for the conference excursions. Nevertheless, you may prefer to use your 
own solutions (please mark your choice on the Registration Form).  
The standard conference bus transport will be implemented on the 27th May (after conference 
day in HNM) and back on the 30th May. The buses will reach Budapest early afternoon, for 
those who select the Miskolc visit, in the evening only. The excursion to the Ukrainian source 
(30 May 2019) has a special fee, transport back to Budapest is included (arrival late in the 
evening). Please calculate with this when you are planning your travel and accommodation: 
when in doubt, please feel free to contact us. 



Parking 
Parking in Budapest is difficult and expensive. You may inquire at the selected hotel for 
parking facilities. 
For those of you arriving by car and taking advantage of the free conference transfer 
(Budapest-Sárospatak) we suggest to use the parking facilities of the Hungarian National 
Museum on a fee for the museum staff (250 HUF/day, around 1 US$ and a little less than 1 
Euro). If you need this service, please fill out the Registration Form accordingly. 

Weather 
The weather in the end of May is typically nice and warm, with an average daily temperature 
of 15-17°C and 14 rainy days. Be prepared for rain and muddy soil, anyways. 

Local Organising Committee 

T. Biró, Katalin - HNM, Markó, András - HNM, Kasztovszky, Zsolt - MTA EK, Weiszburg,
Tamás - ELU, Csengeri, Piroska - HOM, Kereskényi, Erika - HOM, Péterdi, Bálint - MFGI,
Pap, Gábor - HNHM, Rajczy, Miklós - HNHM, Tamás, Edit - HNM-RM, Hegyi, Borbála -
HNM-RM, Szepesi, János – VRG, Bačová, Zuzana & Bačo, Pavel SGI, Přichystal, Antonín
MU, Rácz, Béla KMF, Ryzhov, Sergei, TSNU

International Scientific Committee 

Ono, Akira - Meiji University, Tokyo, Japan, Glascock, Michael - University of Missouri, 
Columbia, MO, USA, Kuzmin, Yaroslav - Institute of Geology & Mineralogy, Siberian 
Branch of the Russian Academy of Sciences, Novosibirsk, Russia, Tykot, Robert - University 
of South Florida, Tampa, FL, USA,  Andrea Vianello, Lipari, Italy / Tampa, Florida, 
Torrence, Robin - Australian Museum, Sydney, Australia, Le Bourdonnec, François-Xavier - 
Université Bordeaux Montaigne, Pessac, France, Lexa, Jaroslav - Earth Sciences Institute of 
the Slovak Academy of Sciences, Bratislava, Slovakia 

Please forward this circular to anybody who might be interested. 
Looking forward to see you in 2019! 

Registration is expected to be online 
should you meet difficulties contact the organisers by email personally: 
 ioc-2019@hnm.hu 
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A COMPUTER PROGRAM IN MatLab FOR OBSIDIAN HYDRATION AGE 
COMPUTATIONS 

 
Alexander K. Rogers 

Archaeology Curator, Maturango Museum 
 
Abstract 
This paper describes and documents a computer program, written in MatLab, for performing 
obsidian hydration age calculations efficiently. To avoid errors and make the calculation more 
exact, it computes effective hydration temperature (EHT) by numerical integration rather than by 
algebraic approximations. For further accuracy improvement, it computes the activation energy of 
the obsidian from the input hydration rate and uses this value in computing EHT, rather than using 
a nominal value. It accounts for artifact burial depth explicitly; since the length of time an artifact 
was buried is frequently unknown or difficult to assess, it computes ages based on surface 
conditions, depth conditions, and a mixed condition in which the artifact was buried at the recovery 
depth half its life and on the surface the other half. It accommodates large data sets by using 
comma-separated variable (.csv) files for input and output, and the output files are easily converted 
to .xls files for analysis. Source code has been uploaded to the IAOS website, and is available for 
free use by scholars. Working papers providing data for the code are also on the IAOS website. 
The code will execute in MatLab or in Gnu Octave, a freeware alternative. 
 
Introduction 
     Doing a rigorous computation of 
archaeological ages based on obsidian 
hydration requires a significant effort in 
mathematics, especially the calculation of 
effective hydration temperature (EHT). Small 
jobs can be done with Microsoft Excel, 
although even there one must make 
approximations to make the process feasible, 
and the process is error-prone. To avoid the 
errors and make the calculation more exact, I 
have developed a computer program in 
MatLab to perform the dating calculations. To 
improve accuracy, it computes EHT by 
numerical integration rather than by algebraic 
approximations, which is impractical in MS 
Excel. For further accuracy improvement, it 
computes the activation energy of the obsidian 
from the input hydration rate and uses this 
value in computing EHT, rather than using a 
nominal value. It accounts for artifact burial 
depth explicitly; since the length of time an 
artifact was buried is frequently unknown or 
difficult to assess, it computes ages based on 
surface conditions, depth conditions, and a 

mixed condition in which the artifact was 
buried at the recovery depth half its life and on 
the surface the other half, so the analyst can 
choose which is most appropriate.  
     A key input to any obsidian hydration date 
(OHD) analysis is the site temperature regime, 
which is described by three parameters: 
annual average temperature, annual 
temperature variation (hot-month mean minus 
cold-month mean) and mean diurnal variation. 
These parameters must reflect long-term data 
(30 years is the meteorological standard, per 
Cole 1970). The code as it stands incorporates 
a temperature model for eastern California and 
the western Great Basin, in which the 
temperature parameters are computed from 
site elevation above mean sea level (amsl). A 
user working in another area could modify the 
model as needed.  
     The present code includes hydration rates 
for ten obsidian sources which are commonly 
encountered in eastern California. Again, a 
user can substitute obsidian data for other 
areas. The obsidian data required are a 
hydration rate in 2/1000 years at 20C, and 
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an estimate of the coefficient of variation of 
the rate due to intra-source intrinsic water 
variation. 
     Finally, the code computes a best estimate 
of the age error standard deviation, based on 
five primary sources of uncertainty: hydration 
rim measurement; errors in the hydration rate 
ascribed to a source; intra-source rate 
variability due to uncontrolled intrinsic water 
in the obsidian; errors in reconstructing the 
temperature history; and errors caused by site 
formation processes. 

     To facilitate big analytical jobs with many 
data points, input data are loaded by creating 
an MS Excel spreadsheet (.xls) and saving it 
as a comma-separated variable (.csv) file. The 
MatLab code reads this file (Figure 1) and 
computes ages and age accuracies. It then 
outputs to a file in .csv format, which is easily 
converted to .xls format for analysis. Figure 2 
shows the structure of the MatLab code. The 
program will literally run hundreds of data 
points in a second or two, and saves a world of 
work and mistakes. The remainder of this 
paper documents the code in detail, including 
the references for the various data sources. A 

copy of the code is on the IAOS website, and 
is available for use by anyone who knows 
MatLab and has access to it. In addition, the 
working papers cited as data sources are 
uploaded so they are accessible, although 
papers subject to copyright restriction are not. 

 
Hydration Physics 
     Obsidian is an alumino-silicate, or 
rhyolitic, glass, formed by rapid cooling of 
magma under the proper geologic conditions. 
Like any other glass, it is not a crystal, and 
thus it lacks the lattice structure typical of 
crystals at the atomic level, but it does possess 
a matrix-like structure exhibiting some degree 
of spatial order (Doremus 1994: 27, Fig. 2; 
2002: 59-73). Obsidian is typically about 75% 
SiO2 and about 20% Al2O3 by weight, the 
remainder being trace elements, some of 
which are source-specific (Doremus 2002: 
109, Table 8.1; Hughes 1988; Stevenson et al. 
1998; Zhang et al. 1997). The anhydrous 
composition, or chemical composition 
independent of water, of obsidian from a wide 
variety of sources has been shown to be 
remarkably consistent, within a few tenths of 
a weight percent (Zhang et al. 1997). The 
minute interstices within the glass matrix, on 
the order of 0.1 - 0.2 nanometer in diameter, 
are where water penetration takes place. 
     Obsidian also contains small amounts of 
natural water, known as intrinsic water or 
structural water, resulting from the magma 
formation process. The amount is generally 
<2% by weight in natural obsidian, although 

Figure 1. Overall work process for MatLab 
code in obsidian hydration dating 

Figure 2. Module structure of the MatLab code.  
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cases of somewhat higher concentrations are 
occasionally encountered. 
     Hydration of obsidian is a diffusion-
reaction process (Doremus 2002; Zhang 
2008). “Diffusion” is, by definition, a mass 
transport process driven by a concentration 
gradient, while “reaction” is a process by 
which a fraction of the diffusing water reacts 
with the atoms of the glass matrix and 
becomes immobile. When an obsidian surface 
is exposed to the atmosphere, water molecules 
adsorb onto the surface. Subsequently a 
fraction of the adsorbed water is absorbed into 
the glass, in a process by which a water 
molecule which is sufficiently energetic 
stretches and enters the interstices of the glass 
matrix. Once inside, the molecule may diffuse 
further, or it may dissociate into hydroxyl 
(OH-) and ionic hydrogen (H+) and react with 
the glass matrix. It then becomes immobile 
and does not diffuse further. In obsidian 
hydration, the concentration gradient driving 
the process is provided by the adsorbed water 
layer at the surface of the glass. Figure 3 
shows a typical concentration profile of 
hydrogen ions as a proxy for water, measured 

by Secondary Ion Mass Spectrometry (SIMS); 
the curve moves to the right over time.  
     As the diffusion progresses, it causes a 
slight increase in the volume of the glass in the 
hydrated layer, which creates of a stress zone 
where it meets the unhydrated volume, which 
in turn causes a change in refractive index by 
the process of stress birefringence (Born and 
Wolf 1980: 703ff). If a small cross-sectional 
sample is cut from the obsidian, mounted on a 
microscope slide, and polished to 
transparency, the interface between hydrated 
and unhydrated volumes can be observed 
under a polarizing microscope. The hydrated 
volume is referred to as the hydration rim, and 
its thickness in archaeological cases is on the 
order of microns. 
    A property of any diffusion process is that a 
point on the concentration curve, say the 50% 
point, proceeds into the material at a rate 
which is proportional to the square root of 
time (Crank 1975; Rogers 2007a; Zhang 
2008). Thus, if the point is the location of the 
observable hydration rim, then 
 
r = sqrt(t*k)       (1) 
 
where r is the hydration rim thickness in , t is 
time, and k is the hydration rate in 2/unit 
time. 
     A further property of the hydration rate is 
that it is a function of temperature by the 
Arrhenius equation (Doremus 2002) 
 
k = k0*exp(-E/RT)     (2) 
 
where k0 is the pre-exponential constant, E is 
the activation energy of the diffusion process, 
R is the universal gas constant (8.314 
j/molK), and T is temperature in K. For most 
obsidian, the value of E/R is on the order of 
10000K, and is a function of the intrinsic 
water content of the obsidian but not of 
temperature.  
     Archaeological temperatures vary 
annually, seasonally, and daily, so the 
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Figure 3. Typical profile for water diffusion in 
obsidian, using H+ concentration as a proxy for 
diffused water. Note the “spike” in water 
concentration at the surface, representing adsorbed 
water and nano-fissures in the glass surface. Plot 
courtesy of Christopher M. Stevenson, Virginia 
Commonwealth University.  
 



IAOS Bulletin No. 59, Summer 2018 
Pg. 12 

hydration rate of an obsidian artifact varies as 
well; a temperature increase of 10C roughly 
doubles the rate. Since real-world temperature 
variation is complex, an effective hydration 
temperature (EHT) is defined to characterize 
its effect: EHT is a single constant 
temperature which would cause the same 
hydration rim as the actual temperature 
history over the same period of time. If an 
effective hydration rate is defined as the 
average rate over a period of time , then 
 
ke = (1/)* [k0*exp(-E/RT)] dt   (3) 
 
where temperature T is a function of time. 
From this it follows that EHT is 
 
ke = k0*exp(-E/R*EHT)    (4) 
 
or 
 
EHT = - E/[R*(ln(ke/k0)]    (5) 
 
The numerical solution to these equations is 
discussed below under Module 5.

Code Details 
 
Module 1: This module sets the constants to 
be used in computation. The parameter CVKE 
is an estimate of the coefficient of variation 
(CV) of the hydration rate ascribed to a source 
(not the same as the CV due to intrinsic water 
variation), and is set = 0.05 (Rogers 2010a). 
The parameter YBZ is the fraction of time as 
artifact was buried at the recovery depth, to 
account for site formation processes, and is set 
= 0.5 (Rogers and Yohe 2016). SIGEHT is the 
standard deviation of the EHT uncertainty due 
to meteorological modeling, and is set = 1C 
(Rogers 2007a). EHTR is the EHT for the 
hydration date data and is set at 20C. 
 
Module 2: This module reads the input data 
from a .csv file. The user must adjust the 
filename in the csvread statement to match the 
name and path of the actual input file. The data 
fields are in Table 1. 

 
Column Definition 
1 A sequence number assigned to each data point 
2 The elevation of the archaeological site, in ft amsl. 

3 
The mean hydration rim reading for the specimen, in microns. This will be derived from the 
obsidian laboratory report. 

4 

The standard deviation of the rim reading, in microns. Most laboratories make and report 
six measurements of the rim, from which this parameter can be calculated. If not, using a 
value of 0.1 is safe if N = 1. If a sample size N > 1 is used, this parameter is the standard 
deviation for the sample. 

5 Burial (recovery) depth, in meters. 

6 
Sample size. I prefer to use N = 1 and aggregate the ages after computing them, but 
sometimes for debitage, larger samples are appropriate. Do not mix geochemical sources, 
however, nor provenience. 

7 

The geochemical source. Coso Sugarloaf Mountain = 1, Coso West Sugarloaf  = 2, Coso 
West Cactus Peak = 3, Coso Joshua Ridge = 4, Bodie Hills = 5, Casa Diablo Sawmill Ridge 
= 6, Casa Diablo Lookout Mountain = 7, Queen = 8, Napa Glass Mountain = 9, Fish 
Springs = 10. 

8 
A flag variable (NOM), which tells the code which burial condition to use in computing the 
overall uncertainty. Usually set = 2, for the mixed case. 

  Table 1. Input data field definitions. 
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     The most convenient way to create this file 
is in .xls format, then <save as> in .csv format. 
Note that it can contain numerical data only - 
no alpha characters. It is also important to be 
aware of a quirk of Excel here. In .xls format, 
the numerical values are saved to full precision, 
no matter what number format is selected; in 
.csv they are not, but are truncated by the 
format statement so precision is lost. It is a 
good idea to save the parameters with an extra 
figure after the decimal point, especially the 
rim standard deviation. 
 
Module 3: This module computes obsidian 
activation energy from the hydration rate, to 
improve the accuracy of the EHT calculation. 
Hydration rate is defined by obsidian water 
content and effective hydration temperature, by 
the equation 
 
k=exp(37.76–2.289*w–10433/T+1023*w/T)  (6) 
 
where k is hydration rate in 2/1000 years at 
temperature T, and w is intrinsic total water 
content in wt%. Total water is the sum of 
molecular water and hydroxyl (Rogers 2015). 
Water content can thus be inferred from 
hydration rate and EHT by reversing this 
equation 
 
w=[ln(k)–(37.76–10433/EHT)]/(-2.289+1023/EHT) (7) 
 
and the activation energy in K is 
 
E/R = 10433 – 1023*w    (8) 
 
This value of E/R is used in computing EHT, 
since it is a better estimate than the nominal 
10000K which is normally used. One outcome 
is that the computed value of EHT is a function 
of the obsidian source. 
     The module also sets the hydration rates to 
be used in the age calculation. Source data are: 
Coso (Rogers 2013a), Bodie Hills (Rogers 
2013b), Casa Diablo and Fish Springs (Rogers 
2017), Queen (Rogers 2016a), and Napa Glass 

Mountain (Rogers 2010b). Estimates of intra-
source intrinsic water variation are from 
Stevenson et al. 1993 and Rogers 2008. 
 
Module 4: This module contains the model 
relating site elevation to site temperature 
parameters for the high desert of eastern 
California. Three parameters are modeled: 
annual average temperature, annual 
temperature variation (hot-month mean minus 
cold-month mean), and mean diurnal variation. 
The model is based on 30-year data from 
thirteen weather stations in eastern California, 
ranging in elevation from 940 to 12,470 ft. 
above mean sea level (amsl), and the 
temperature parameters are computed from site 
elevation. The model equations are 
 
Ta = 22.71 – 0.0020*h    (9a) 
 
Va = 24.25 – 0.0006*h    (9b) 
 
Vd = 18.49 – 0.0007*h    (9c) 
 
where h is site elevation in feet (Rogers 2016b). 
     Further, it has been found for the desert 
case, that there is a consistent annual 
periodicity to the mean diurnal variation given 
by 
 
Vd(t) = Vd + Vda*cos(m/6)   (10) 
 
where m is the number of the month (1 – 12) 
and Vda  2.08C. A description of the analysis 
and resulting model is in Rogers 2016b, which 
has been uploaded on the IAOS website for 
ease of access. 
      A user working in another area could 
modify the model as needed or substitute 
another model.  
 
Module 5: Module 5 is the core of the EHT 
calculation. Evaluating EHT (equation 5) 
requires first computing the effective hydration 
rate (equation 3), in which the temperature 
terms fluctuate according to a meteorological 
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model. Unfortunately, there is no known 
analytic solution to the integral in equation (3), 
so it must be solved by numerical integration. 
     The temperature history is modeled over the 
course of a year as 
 
T = Ta + (Va/2)*cos(2*n/(24*365)) + 
(Vd/2)*cos(2*n/24)     (11) 
 
where Ta is the annual average temperature, Va 
is the annual variation (hot-month mean minus 
the cold-month mean), and Vd is the mean 
diurnal variation. In addition, the computation 
of Vd includes the periodicity described by 
equation (10) above.  
     The method to evaluate effective rate is then 
 
keff = (1/N)*{exp[(-E/R)/T(n)]  (12) 
 
where keff is the same as ke in equation (3), 
T(n) is given by equation (11) with equation 
(10) substituted for Vd and the sum is taken 
over N = 24*365 = 8760 data points, i.e. one 
full year. (This is why it is impractical to 
implement the calculation in MS Excel – it 
would require a spreadsheet with 8760 lines, 
and would execute very slowly.) Finally, the 
EHT is 
 
EHT = -(E/R)/ln(keff)     (13) 
 
 Burial depth does not affect average 
annual temperature, but it progressively 
attenuates temporal variations (Carslaw and 
Jaeger 1959). Taking burial depth into account, 
the values of Va and Vd are modified for 
attenuation with depth as 
 
Va = Va0*exp(-0.44*z)    (14) 
 
and 
 
Vd = Vd0*exp(-8.5*z)     (15) 
where Va0 and Vd0 are the temperature variation 
at the surface derived from the meteorological 
model, Va and Vd are the same parameters at 

burial depth, and z is burial depth in meters. 
The attenuation coefficients were measured for 
desert conditions (Rogers 2007b) and agree 
well with values for dry sand given in Carslaw 
and Jaeger (1959). Note that the attenuation 
factors in Rogers 2007a are incorrect and 
should not be used. 
     The code computes three cases: surface, 
burial depth, and mixed, which assumes the 
artifact was buried half its life and on the 
surface the other half (for YBZ = 0.5, module 
1). The computation is 
 
keffm = YBZ*keffs + (1-YBZ)*keffd (16) 
 
where keffm is the mixed value, keffs is the 
value for surface conditions, and keffd is the 
value for burial depth z. Effective hydration 
temperature is then computed from equation 
(13) using keffm. 
  
Module 6: Module 6 uses the computed values 
of EHT to correct the measured hydration rim 
data to the EHT of the hydration rate, and then 
computes age based on the corrected rim. Note 
that all temperatures are in K, not Celsius. The 
rim correction for EHT is 
 
RCF = exp{[(E/R)/EHTa – (E/R)/EHTr]/2} (17) 
 
where E/R was computed by equation (8), 
EHTa is the EHT for the artifact, and EHTr is 
the EHT for the hydration rate. The corrected 
rim value rc is then 
 
rc = rm*RCF       (18) 
 
where rm is the measured rim value, and the age 
is 
 
t = rc

2/k        (19) 
                                                                 where 
k is the rate. Again, the RCF, rim, and age are 
computed for three cases: surface, buried, and 
mixed. 
     The standard deviation of the measured rim 
is also adjusted for EHT as 
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rc = rm*RCF      (20) 
 
where rm is the measured standard deviation 
provided by the laboratory and rc is the EHT-
corrected standard deviation. In this case, only 
one value is computed, for the mixed case. 
 
Module 7: Module 7 computes the best 
estimate of age uncertainty, based on a 
comprehensive model of error processes 
(Rogers 2010a). The primary sources of 
uncertainty or error are: obsidian rim 
measurement; errors in the hydration rate 
ascribed to a source, intra-source rate 
variability due to uncontrolled intrinsic water 
in the obsidian (Stevenson et al. 1993, 2000; 
Zhang et al. 1991; Zhang and Behrens 2000), 
errors in reconstructing the temperature history 
(Rogers 2007a), and burial depth errors caused 
by site formation processes (Schiffer 1987). 
Obsidian sample size in practical 
archaeological analyses is generally relatively 
small due to cost constraints, typically  8-10, 
while the uncertainty sources produce at least 
five degrees of freedom in the errors. Thus, the 
sample standard deviation is a poor estimate of 
overall error. A better strategy for estimating 
age uncertainty is to use a priori information 
about the individual error sources and infer the 
accuracy of the age estimate. 
 This module computes these five 
uncertainties and outputs them for user study. 
The uncertainty variance due to laboratory 
measurement inaccuracy, Labvar, 
 
Labvar = 4*(r/r)2     (21) 
 
where r is the standard deviation of the 
laboratory measurement, and r  is the 
corresponding rim value. The uncertainty 
variance due to EHT history is  
 
EHTvar = 4*(0.06*EHT)2    (22) 
 

where EHT is the uncertainty in reconstructing 
a temperature history from modern records, 
and is  1C. The uncertainty variance due to 
intra-source intrinsic water variation is 
 
Watervar = 4*CVKS2     (23) 
 
where CVKS is the CV of the intrinsic water 
content for the source. In the absence of 
measured data, a CVKS of 0.15 – 0.2 is 
reasonable. The uncertainty variance due to 
errors in the rate ascribed to a geochemical 
source is 
 
Ratevar = 4*CVKE2     (24) 
 
where CVKE is the CV of the rate ascribed to 
a source. The uncertainty is due to the fact that 
the rate must have been computed by some 
means, such as obsidian-radiocarbon 
association, and has uncertainty attached to it; 
a value of 0.05 was assigned in Module 1. 
     Finally, there is an uncertainty due to site 
formation processes which can change burial 
depth. The two limiting cases are the 
assumption that the artifact spent all its life on 
the surface, and the contrary assumption that it 
spent its life at the recovery depth. The age 
variance is then 
 
SFvar = (ts – td)2/12     (25) 
 
where ts and td are age assuming surface and 
depth conditions, respectively. 
     Note that SFvar is in years, while the other 
variances are ratios which must be multiplied 
by age to get an age variance. Thus the standard 
deviation of the overall age uncertainty 
(MODSD) is 

 
MODSD = sqrt[(Labvar + EHTvar + Watervar 
+ Ratevar)*t +SFvar]      (26) 

 
where t is age. It is chosen from either surface 
case (NOM = 1), mixed case (NOM = 2) or 
burial case (NOM = 3).  
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Module 8: Module 8 creates the output data file 
in .csv format. The file is large, with 24 
columns to aid the analyst in understanding the 
dominant processes. Most of the columns 
would not be reported in a practical 
archaeological report. The output format is as 
in table 2. 
 
User Instructions 
     MatLab is an application system developed 
for scientific computation and engineering 
design. It is quite expensive, unless you have 
access to it via an institutional arrangement. 
Furthermore, use of this code requires 
familiarity with MatLab coding processes, 
which are not well documented. A reference I 
have found useful is Hunt et al. 2001. Other 
references are Higham and Higham 2000, Palm 
2005, and Otto and Denier 2005. I have not 
found the Help menu to be especially helpful.  

     There are freeware alternatives to MatLab, 
for example, Gnu Octave and Freemat. I have 
tested the code on Gnu Octave, and it does 
execute, although not as quickly. Of course, the 
user still needs to be able to program in 
MatLab.. 
     To use the MatLab code, go to the IAOS 
website and locate the file (it should be in .pdf 
format). Highlight the code, copy it, open 
MatLab, open a new m-file, and paste. (In 
Octave it is called a “script file” instead of a”m-
file”, but it works the same.) It is as simple as 
that. You will need to save it, and you can 
assign whatever name you like. Before using, 
you will need to modify the input and output 
filenames and paths to reflect your system. You 
can modify the temperature model, and create 
new geochemical sources. Good luck! 

 
  

Column Data Definition 
1 Specimen sequence number 
2 Site elevation, ft amsl 
3 Annual average temperature, C, computed from model 
4 Annual temperature variation at the surface, C, computed from model 
5 Mean diurnal temperature variation at the surface, C, computed from model 
6 Surface EHT, C 
7 Measured mean value of hydration rim,  
8 Standard deviation of lab measurements of rim, 
9 Burial depth, meters 

10 Sample size N 
11 Geochemical source (number from Table 1) 
12 Rim value corrected to EHT of the rate,  
13 Rim standard deviation corrected to EHT of the rate,  
14 Age for surface conditions, cal years before 2000 
15 Age for depth conditions, cal years before 2000 
16 Age for mixed conditions, cal years before 2000 
17 Overall age uncertainty (equation (25)), cal years 
18 Probable error of the mean, MODSD/sqrt(N) 
19 Age variance due to rim reading 
20 Age variance due to EHT uncertainty 
21 Age variance due to intra-source intrinsic water variation 
22 Are variance due to uncertainty in rate ascribed to source 
23 Age variance due to site formation processes 
24 Nominal condition flag value (NOM) 

Table 2. Output data file column definitions. 



IAOS Bulletin No. 59, Summer 2018 
Pg. 17 

References Cited 
Born, M., and E. Wolf. (1980) Principles of 

Optics: Electromagnetic Theory of 
Propagation, Interference, and 
Diffraction of Light, 6th ed. Pergamon 
Press, New York. 

Carslaw, H. S., and J. C. Jaeger (1959) 
Conduction of Heat in Solids, 2nd ed. 
Clarendon Press, Oxford. 

Cole, F. W. (1970) Introduction to 
Meteorology. Wiley, New York. 

Crank, J. (1975) The Mathematics of 
Diffusion. Oxford University Press, 
Oxford. 

Doremus, R. H. (1994) Glass Science, 2nd ed. 
Wiley Interscience, New York.  

Doremus, R. H. (2002) Diffusion of Reactive 
Molecules in Solids and Melts. Wiley 
Interscience, New York.  

Higham, D. J., and N. J. Higham (2000) 
MatLab Guide. Society for Industrial and 
Applied Mathematics (SIAM), 
Philadelphia. 

Hughes, R. E. (1988) The Coso Volcanic 
Field Reexamined: Implications for 
Obsidian Sourcing and Dating Research. 
Geoarchaeology 3: 253-265. 

Hunt, B. B. (2001) A Guide to MatLab for 
Beginners and Experienced Users. 
Cambridge University Press, Cambridge. 

Otto, S. R., and J. P. Denier (2005) An 
Introduction to Programming and 
Numerical Methods in MATLAB. 
Springer, London. 

Palm, W. J., III (2005) An Introduction to 
MatLab 7 for Engineers. McGraw-Hill, 
New York 

Rogers, A. K. (2007a) Effective Hydration 
Temperature of Obsidian: A Diffusion-
Theory Analysis of Time-Dependent 
Hydration Rates. Journal of 
Archaeological Science 34: 656-665. 

Rogers, A. K. (2007b) Attenuation of 
Temperature Variation with Depth in 
Desert Conditions. Maturango Museum 
Working Manuscript MS26. 19 August 
2007.* 

 
Rogers, A. K. (2008) Obsidian Hydration 

Dating: Accuracy and Resolution 
Limitations Imposed by Intrinsic Water 
Variability. Journal of Archaeological 
Science. 35: 2009-2016 

Rogers, A. K. (2010a) Accuracy of Obsidian 
Hydration Dating based on Radiocarbon 
Association and Optical Microscopy. 
Journal of Archaeological Science 37: 
3239-3246. 

Rogers, A. K. (2010b) Laboratory 
Measurement of Hydration Rate for Napa 
Glass Mountain Obsidian. Maturango 
Museum Working Manuscript MS83, 
Rev C, September 13, 2010.* 

Rogers, A. K. (2013a) Flow-Specific 
Hydration Rates for Coso Obsidian. 
Proceedings of the Society for California 
Archaeology 27: 281-294. 

Rogers, A. K. (2013b) Computation of a 
Hydration Rate for Bodie Hills Obsidian, 
from Mono County, eastern California. 
Maturango Museum Working Manuscript 
MS66, Rev C, 12 June 2001.* 

Rogers, A. K. (2015) An Equation for 
Estimating Hydration Rate of Obsidian 
from Intrinsic Water Concentration. 
International Association for Obsidian 
Studies Bulletin 53: 6-13. 

Rogers, A. K. (2016a) A Physics-Based 
Hydration Rate for Queen Obsidian, 
Western Nevada. Maturango Museum 
Working Manuscript MS129, 6 June 
2016.* 

Rogers, A. K. (2016b) Regional Temperature 
Modeling for the Upper Mojave Desert. 
Maturango Museum Working Manuscript 
MS177, Rev C, 19 June 2016.* 

Rogers, A. K. (2017) Hydration Rates for 
Casa Diablo and Fish Springs Obsidians, 
Eastern California. International 
Association for Obsidian Studies Bulletin 
56: 5-10. 

 



IAOS Bulletin No. 59, Summer 2018 
Pg. 18 

Rogers, A. K., and R. M. Yohe (2016)  A 
Case Study in Site Formation Effects on 
Obsidian Hydration Dating. International 
Association for Obsidian Studies Bulletin 
55: 5-9. 

Schiffer, M. E. (1987) Site Formation 
Processes of the Archaeological Record. 
University of Utah Press, Salt Lake City.  

Stevenson, C. M., E. Knauss, J. J. Mazer, and 
J. K. Bates (1993) The Homogeneity of 
Water Content in Obsidian from the Coso 
Volcanic Field: Implications for Obsidian 
Hydration Dating. Geoarchaeology 8(5): 
371-384. 

Stevenson, C. M., J. J. Mazer, and B. E. 
Scheetz (1998) Laboratory Obsidian 
Hydration Rates: Theory, Method, and 
Application. In M. S. Shackley (ed.) 
Archaeological Obsidian Studies: Method 
and Theory. Advances in Archaeological 
and Museum Science, Vol. 3, pp.181-204. 
Plenum Press, New York.  

Stevenson, C. M., M. Gottesman, and M. 
Macko (2000) Redefining the Working 
Assumptions for Obsidian Hydration 
Dating. Journal of California and Great 
Basin Anthropology 22(2): 223-236. 

Zhang, Y., E. M. Stolper, and G. J. 
Wasserburg (1991) Diffusion of Water in 
Rhyolitic Glasses. Geochimica et 
Cosmochimica Acta 55: 441-456. 

Zhang, Y., R. Belcher, P. D. Ihinger, L. 
Wang, Z. Xu, and S. Newman (1997) 
New Calibration of Infrared 
Measurement of Dissolved Water in 
Rhyolitic Glasses. Geochimica et 
Cosmochimica Acta 61(15): 2089-3100. 

Zhang, Y, and H. Behrens (2000) H2O 
Diffusion in Rhyolitic Melts and Glasses. 
Chemical Geology 69: 243-262. 

Zhang, Y. (2008) Geochemical Kinetics. 
Princeton University Press, Princeton. 

 
 
*Working papers can be accessed via the 
IAOS website at www.peak.org/obsidian   
 
 
 
 
  



IAOS Bulletin No. 59, Summer 2018 
Pg. 19 

REPORTING ON AN ADDITIONAL OBSIDIAN MACRO-CORE FROM BELIZE, 
CENTRAL AMERICA: MORPHOLOGY, GEOCHEMISTRY, AND SIGNIFICANCE  

 
Lucas R. Martindale Johnsona, Melissa Badillob, c, Nicholas Hamiltond, and Silvia Battyc 

 
a. Far Western Anthropological Research Group, Inc., b. University of Nevada, Las Vegas,  

c. Institute of Archaeology, Belize, d. University of New South Wales (Australia) 
 
Introduction and Background 
     Few large obsidian macro blade-cores have 
been recovered from ancient Maya 
archaeological sites far from quarry areas (i.e., 
consumer sites with local workshops). Most 
blade-cores recovered are typically small and 
usually exhausted, and of these, most are 
recovered from ritual contexts, not workshops. 
Many of these small, ritualized, exhausted 
blade-cores are typically modified (bi)laterally 
or otherwise systematically destroyed prior to 
deposition in a ritual context (see Johnson 2016 
for examples). However, Thomas Hester 
(1972) reported on four macro-cores (only one 
of which was from a ritual cache), some with 
and without provenience, and discussed them 
in technological detail. In this report, we 
summarize those presented by Hester and 
describe another macro-core example that was 
recently re-discovered among curated artifacts 
in the Institute of Archaeology of Belize (IOA) 
curation facility. Macro-cores referred to 
herein can also be referred to as primary or as 
secondary macro-cores depending on the level 
of unidirectional, lateral, and radial percussion 
to shape the core. Kenneth Hirth and Bradford 
Andrews (2002: 2-3) describe primary macro-
cores as formed by the lateral removal of 
decortication flakes and other larger macro-
flakes, whereas secondary macro-cores are 
formed by further unidirectional and radial 
percussion flaking to remove macro-blades. 
These macro-blades may still retain some 
cortical surface. Secondary macro-cores most 
resemble the macro-core described below and 
elsewhere (Hester 1972).  
     The goals of this short report are (1) to 
showcase an otherwise underreported  and  not- 
 

often-found artifact, (2) link its technological 
morphology and specific geochemistry to those 
presented in Hester (1972), and (3) to briefly 
discuss the importance of these macro-cores in 
the overall production, distribution (exchange), 
and use of obsidian in the Maya Lowlands. In 
other words, the presence of these macro-cores 
at several sites beyond the quarry locations 
show material traces of the kinds of production 
and distributional relationships that existed 
between the Maya Highland and Lowland 
regions. In addition, the presence of these 
macro-cores reveals material evidence for what 
may have been traded through extensive land 
and sea trade routes. Although an exhaustive 
discussion of these last topics is beyond the 
scope of this report, we hope that greater 
attention will be paid to these types of artifacts 
and their implications for reconstructing the 
ancient Maya economic supply chain 
(Demarest et al. 2014: 188, Figure 1; Johnson 
2016: 142, Figure 4-14; Nazaroff et al. 2010: 
889, Figure 3).  
     The macro-core from Belize was analyzed 
during a research trip by one of the authors as 
part of dissertation research on obsidian from 
the site of Caracol, Belize (see Johnson 2016). 
During the trip, curated obsidian from Caracol 
was analyzed with a Bruker handheld portable 
ED-XRF instrument. Thus, we present on the 
macro-core’s elemental composition, its source 
provenance, as well as general morphological 
dimensions and reduction extent/technique. 
Although the core currently lacks provenience 
information, it is likely from a site in Belize 
(John Morris, personal communication), and 
therefore  may   represent  the  first macro-core  
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recovered from an eastern Lowland Maya site 
to the north of major quarry areas in highland 
Guatemala and sites near those quarries. To our 
knowledge, no other macro-core has been 
reported at known obsidian workshops in 
Belize (Olson 1994), and only one was reported 
from Tikal, Guatemala (Moholy-Nagy 2003:  
Figure 69a). Although essentially absent from 
Lowland Maya sites in the northern Petén or 
Belize, these macro-cores would have been 
traded in and through northern regions such as 
the Petén, Belize, and the Yucatan peninsula, 
as evidenced by the presence of larger 
percussion core-shaping debitage and (incised 
or bifacially worked) macro-blades (Coe 1965: 
463, Figure 1a-i; Johnson 2016: 223, 226, 
Figure 5-32A; Moholy-Nagy 2003: Figure 
68m; Sullivan 2017: 95, Figure 45), some of 
which contained cortex (Johnson 2016: 162, 
Figure 5-10).  
 
Macro-cores Described by Hester (1972) 
 All but one of the cores described by 
Hester (1972) have archaeological provenience 
information and each core is described through 
morphological attributes (see Table 1 for a 
summary of these data). Each of the cores share 
generally similar attributes. The striking 
platform of each was created by splitting large 
nodules of obsidian as is evidenced by 
concentric percussion rings. Striking platforms 
were then modified by either faceting, 
grinding, or otherwise radial abrasion. 
Trimming also occurred around the striking 
platform to remove overhang material present 

from prior lateral blade/flake removal. Each 
core had up to 10 negative macro-blade scars. 
As a result of these blade removals, the cores 
became cylindrical, conical, or bullet-shaped. 
Large lateral blades could then be removed to 
form blade blanks for biface production. The 
crushing and battering on the distal end of at 
least one core suggests it was positioned on an 
anvil during hard/soft hammer percussion. 
 

 
 
Figure 1. Three views of the IOA macro-core. 
Counter-clockwise from top: view of striking 
platform and lateral views. 
 
IOA Macro-Core Morphology 
     The IOA macro-core shares most of the 
details described by Hester (1972). The striking 
platform, measuring 13.5 x 12.5 cm, was 
initially formed by the splitting of a nodule or 

Attribute Papalhuanpa Villahermosa Quirigua Tipuisate IOA Belize 
Height [Length] (cm) 19.2 22 16 24.9 17.4 
Width 16.3 17 12.7 20 13.5 
Max Diameter (striking platform) 16 15 12.2 20 13.5 
Min Diameter (striking platform) 13.3 13 12 15.5 12.5 
Weight (lbs.) 11 ~13 4.9 27 nm 
Blade scar length range 13.2-19.6 *-22 *-16 *-24.9 *-17.4 
Blade scar width range 3.4-6.3 2.5-7.5 2-4** 2-5** 2-5** 
Obsidian Source no data no data Ixtepeque El Chayal Ixtepeque 
Context workshop unknown cache box general excavation unknown 
Note: *no minimum measurement available; ** inferred from images (Hester 1972:101, Figure 1); nm = not measured 

Table 1. General attributes from five obsidian macro-cores. 
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the removal of a large flat flake by direct 
percussion (Figure 1). After this procedure, the 
core was shaped by laterally or radially 
removing more than eight blades and flakes to 
form a slightly conical shape. This process 
likely removed any remaining cortical material. 
As inferred from the photographs, these blades 
would have been between two and five 
centimeters in width and at up to 17.4 
centimeters long. There is no evidence showing 
removal of blades in a bidirectional manner. 
After this shaping process, the margins of the 
core’s platform were retouched to remove any 
overhangs from prior flake/blade removal. This 
is evident by the short negative scars over top 
of the prior blade scars. The distal end of the 
core shows a large cone of force from an 
excessive impact (Figure 2). This could have 
happened by it being reduced on an anvil, but 
could have also occurred if it was dropped at 
some point during transport in antiquity or 
more recently. In either case, the distal end of 
the negative blade scars was removed during 
this event, therefore the core was likely about 
2-5 centimeters longer that it is currently. 

 

Figure 2. Three views of the IOA macro-core. 
Clockwise from top: lateral views and distal view 
(note the large cone of force). 

 

 

 

Figure 3. ED-XRF scan of IOA macro-core using 
a Bruker Tracer III, Serial Number K0729 

 

Elemental Concentrations from Handheld 
Portable XRF: Methods and Data 

 The core was analyzed with a Bruker 
Tracer handheld portable ED-XRF instrument 
(serial number K0729) that is currently 
managed by the University of Florida 
Anthropology Department (Figure 3). This 
instrument has a pin-diode detector and was 
operated at 40kV and 28µA for 180 live 
seconds. The ‘green’ filter was used to 
characterize elemental intensities for the K-
alpha peaks of manganese (Mn), iron (Fe), zinc 
(Zn), gallium (Ga), rubidium (Rb), strontium 
(Sr), yttrium (Y), zirconium (Zr), and niobium 
(Nb), and the L-alpha peaks of thorium (Th). 
Trace-element peak intensities for the above 
elements are normalized to the Compton scatter 
peak of rhodium (19.5-22 keV) and converted 
to parts per million using the MURR 2 matrix-
specific calibration, developed by Bruker 
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Elemental in collaboration with the University 
of Missouri Research Reactor (MURR, see 
Glascock and Ferguson 2012; Speakman 
2012). This factory-installed calibration is 
based on analysis of 40 samples of unmodified 
obsidian and fine-grained volcanic rock from 
around the world, chosen to represent the range 
of trace-element concentrations known to 
occur in these materials. In addition to the core 
and other artifacts being scanned during the 
IOA visit, a USGS standard RGM-2 pressed 
pellet was also scanned. The reporting of ppm 
for the RGM-2 pressed pellet sample provides 
ppm concentrations for an independent 
international standard not currently part of the 
MURR 2 calibration algorithm. This reporting 
convention should help to provide a 
correspondence between alternative XRF 
analyses (Speakman and Shackley 2012). 
     XRF data from the core shows that it is 
made of Ixtepeque obsidian from the highlands 
of Guatemala. It was sourced by comparison to 
a thirteen-source comparative collection 
provided by MURR for the above-mentioned 
dissertation project albeit scanned on another 
Tracer XRF, Serial Number T3S1330 currently 
managed by the Archaeological Research 
Facility (ARF) at the University of California, 
Berkeley (Johnson 2016: 108, Figure 4-1). 
Elemental concentrations (ppm) and gross 
photon count percentages for the core, the 
MURR source material, and the RGM-2 
pressed pellet are provided in Table 2. Initial 
analysis, however, using two elements (Sr and 
Zr) indicate it could be made of obsidian from 
the Otumba source in Mexico or from 
Ixtepeque obsidian in Guatemala (Figure 4). 
Though given the near overlap of the Ixtepeque 
and Otumba source material using only two 
elements (i.e., one Otumba obsidian source has 
higher Sr concentrations), alternative analysis 
using relative gross peak photon intensities 
percentages of Rb, Sr, and Zr were used to 
determine that the core is made of Ixtepeque 
obsidian (Figure 5).  

     This second semi-quantitative method of 
analysis is not typically used to source obsidian 
artifacts from Mesoamerica, but is commonly 
used to source small/thin (<4 x 4mm) artifacts 
from archaeological contexts in California and 
the Great Basin (see Hughes 2010 for an 
explanation of this analytical method). The 
overall size of these small/thin artifacts do not 
cover the entire detector window on Bruker 
Tracer XRF instruments (3 x 4mm) (see 
Ferguson 2012), thus they return low overall 
photon counts and thus once converted to ppm, 
do not entirely match thick and wide geological 
source reference material (see elongated plots 
in Johnson 2016:112-113). Although the core 
clearly covers the entire detector window 
(Figure 3), its ppm concentrations are more 
varied than the five Ixtepeque source samples 
provided by MURR, thus, other analyses were 
necessary to differentiate between the Otumba 
and Ixtepeque source material. The ternary plot 
provides a three-dimensional approach that 
works regardless of overall artifact size to 
separate those sources that may overlap in two-
dimensional biplots. The use of a ternary 
diagram analysis method is easily adapted to 
other regional analyses and in particular 
provides a helpful way of characterizing very 
thin (1-3mm) blades commonly occurring in 
Mesoamerican archaeological contexts (see 
Johnson 2016: 113-114). Relative elemental 
percentages are calculated by taking the sum 
value of Rb, Sr, and Zr and dividing each 
individual value by the sum, thus calculating 
the percentage of each element relative to the 
sum (e.g., Rb / (Rb + Sr + Zr)). 
     In the absence of gross photon counts 
(uncorrected, not adjusting for inter-elemental 
effects) or net photon counts (corrected, 
adjusted for inter-elemental effects), which are 
usually not archived or published, the analyst 
can use the relative percentages of ppm 
concentrations with some caveats. Simply 
following the same above outlined procedure 
will produce comparable percentage 
relationships that can be graphed using a 
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ternary diagram (see Johnson 2016: 113-114). 
In this report we use uncorrected gross photon 
counts. After the relative peak percentages 
were calculated (see Hughes 2010), the biplot 
and ternary diagram presented here were 
created using a combination of statistical 
programs and packages (ggtern [Hamilton 
2018] in R [2017], and biplots in SAS JMP 
13.0). The uncorrected gross photon counts are 
accessible during the calibration process using 
the S1PXRF Microsoft Excel macro add-in 
under the “PDZ file” tab, while net photon 
counts can be calculated through Bayesian 
modeling processing in Artax. After gross 
photon counts were copied and transformed to 
relative percentages, the macro-core and 
obsidian source data were plotted using the R 
package ggtern. The R package ggtern 
(Hamilton 2018) is a unique data analysis tool 

that 
has 

used to calculate statistical multinomial 
confidence regions for grouped source rock 
(Figure 5). The 95% confidence regions are 
calculated using the Mahalanobis distance 
(Mahalanobis 1936), operating on data that has 
been firstly transformed using the Isometric 
Log-Ratio transformation (Aitchison 1986). 
This transformation achieves a decomposition 
of the simplex (i.e., ternary diagram), as a 
vector space, into orthogonal subspaces 
(Egozcue et al. 2003) which therefore permit 
straightforward handling of geometric 
elements in the simplex. Other descriptions of 
calculating multinomial confidence regions can 
be found in Medak and Cressie (1991), 
Tolosana-Delgado et al. (2011), Watson 
(1997), Watson and Nguyen (1995), and Weltje 
(2002). 

 

 

Figure 4. Sr by Zr ppm biplot with source data, their associated 95% confidence ellipses, and the IOA 
macro-core. 
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 Element PPM Gross Photon Count Calculations 
Specimen N= Mn Fe Rb Sr Y Zr Nb ∑ Rb, Sr, Zr Rb% Sr% Zr% 

Cerro Varal 5            
Mean  404 6987 128 74 23 121 17 6684 0.318 0.230 0.452 

Std Dev  49 471 5 6 2 8 0 198 0.010 0.004 0.009 
El Chayal 5            

Mean  603 6155 140 133 19 104 11 7627 0.300 0.343 0.357 
Std Dev  115 209 5 7 2 3 1 340 0.005 0.007 0.003 

Fuentezulas 5            
Mean  206 14345 171 1 97 611 34 17477 0.156 0.012 0.833 

Std Dev  75 203 4 0 1 4 2 179 0.003 0.001 0.003 
Ixtepeque 4            

Mean  419 9149 100 146 18 161 10 8285 0.191 0.329 0.480 
Std Dev  37 257 2 8 1 7 0 290 0.007 0.004 0.006 

La Union 3            
Mean  451 7920 130 38 24 141 16 6605 0.332 0.134 0.534 

Std Dev  143 434 12 6 4 6 2 381 0.007 0.012 0.014 
Otumba 5            

Mean  401 8866 124 118 22 136 12 7729 0.259 0.299 0.443 
Std Dev  23 364 5 6 1 3 1 239 0.006 0.010 0.005 

Pachuca 5            
Mean  1050 15709 194 4 109 891 88 24428 0.126 0.010 0.863 

Std Dev  79 180 2 1 3 3 1 313 0.001 0.001 0.002 
Paredon 5            

Mean  364 8776 165 4 48 201 41 7608 0.347 0.030 0.623 
Std Dev  28 317 7 1 3 9 2 194 0.002 0.002 0.004 

San Martin de Jilotepeque 5            
Mean  553 6510 109 172 15 110 9 8284 0.222 0.411 0.366 

Std Dev  28 153 4 4 2 3 1 392 0.004 0.005 0.004 
Tulancingo 5            

Mean  435 18443 126 13 93 685 46 18046 0.108 0.022 0.870 
Std Dev  47 706 5 1 4 31 1 790 0.004 0.001 0.004 

Ucareo 5            
Mean  208 7569 150 10 26 115 14 5625 0.447 0.061 0.491 

Std Dev  17 120 6 1 1 3 1 133 0.005 0.004 0.008 
Zacualtipan 5            

Mean  183 10584 282 36 46 213 19 10317 0.429 0.079 0.491 
Std Dev  26 551 9 2 2 4 1 75 0.007 0.003 0.005 

Zaragoza 5            
Mean  263 9595 138 26 32 189 17 7231 0.302 0.084 0.614 

Std Dev  29 343 5 2 2 8 1 159 0.005 0.005 0.009 
RGM-2 (measured) 8            

Mean  220 11745 135 93 24 200 9 - - - - 
Std Dev  114 495 5 4 2 4 1 - - - - 

RGM-2 (recommended)          - - - 
Actual  273 -* 147 108 24 222 9 - - - - 

Std Dev  8 - 5 5 2 17 - - - - - 
UNPROV OBS CORE  387 9452 85 130 16 141 9 6319 0.179 0.327 0.495 

Note:* USGS reports Fe as an oxide, not ppm.
 

 
 

Table 2. Elemental concentrations and relative photon percentages for obsidian sources and the 
IOA macro-core. 
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Implications 
     Technological analysis of the macro-cores 
shows a fairly standard practice in reduction 
across the handful of known examples. This 
practice included splitting large nodules and 
then abrading or otherwise preparing striking 
platforms in a radial manner where large 
macro-blades or elongated flakes were 
removed. The distal ends of cores were also 
prepared slightly to create a tapered or cone 
shape. At least two of the cores described here 
show evidence of distal crushing, suggesting 
that cores were positioned on anvils when 
struck with direct or indirect percussion.  
     Thus far, few larger macro-cores have been 
recovered from Maya archaeological sites far 
from primary quarry areas, yet research on 
obsidian distributions and technological 
analysis shows cores, such as the one described 
here and elsewhere (Hester 1976) would have 
circulated widely. The indirect evidence of this 
circulation is demonstrated by the presence of 

large macro-blades and macro-flakes, both 
with and without cortex. These macro pieces of 
debitage were driven off macro-cores and 
further knapped to form larger bifaces or larger 
blade tools, both of which do show up in some 
ritual caches (Johnson 2016: 226, Figure 5-32; 
Moholy-Nagy 2003, Figure 68m) or in 
workshop dumps (Moholy-Nagy 1997: 304; 
Olson 1994: 24). Therefore, insofar as the 
archaeological record in the Maya Lowlands 
might typically lack complete macro-cores, 
there is some indirect evidence that suggests 
obsidian was initially quarried then shaped into 
primary macro-cores or secondary macro-cores 
that were then widely circulated to sites as far 
afield as those in present day Chiapas, Mexico, 
and Belize. These macro-cores being the 
starting point for pressure blade production in 
the Maya Lowlands were then reduced further, 
producing macro-blades, and then pressure 
blades with occasional rejuvenation when 
necessary. Scholars have modeled these 

Figure 5. Ternary plot diagram of source samples and the IOA macro-core. Colored ellipses 
represent 95% multinomial confidence regions. 
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reduction processes (Hirth and Andrews 2002) 
and distributional trade routes with varying 
levels of detail (see Demarest 2014), but all 
would likely agree that the itinerary of macro-
cores originating in the Guatemalan highlands, 
conveyed by well-connected merchants, would 
have included passage through many cities and 
hamlets on the way northward into the ancient 
Maya Lowlands. Based on the abundance of 
obsidian excavated from ancient Maya sites, 
the movement of macro-cores was likely a 
regular process. 
     In prior research, emphasis had been placed 
on the connectivity of different regions, each 
with important and unique resources 
(Scarborough and Valdez 2009). The presence 
of this Ixtepeque core in comparison to another 
Ixtepeque core and a single sourced El Chayal 
core (Hester 1976) suggests a level of 
continuity in technique between those working 
at spatially separate quarries. In addition, it 
shows that both sources circulated widely in 
similar form, albeit in different quantities 
through time (Nazaroff et al. 2010). These data 
help to deepen our understanding of what was 
actually transported across vast land and water 
exchange routes for more than a millennium in 
the Maya area. The analysis of these macro-
cores also enables archaeologists to understand 
how the blade-making process began at sites 
further afield.  
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Abstract 
In 1985, an obsidian fragment was collected from the ground surface along the eastern edge of 
Macon Ridge in the area of the northern ridges at Poverty Point (16WC5). Until 2009, this was the 
sole piece of obsidian known from the site and it was considered evidence for a westward extension 
of the Poverty Point trade network into Wyoming. During construction of a maintenance building 
on the park north of Harlin Bayou in 2009, three more pieces of obsidian were recovered from 
near-surface contexts. This prompted reconsideration of the role of obsidian in Poverty Point 
culture. X-ray fluorescence and neutron activation analyses were used to examine the geochemical 
sources of the fragments. Two of the fragments are from the Glass Buttes Complex (Oregon) and 
two are from unknown sources. Obsidian hydration analysis showed no hydration band formation, 
leading us to conclude that modern flintknappers brought the obsidian to Poverty Point. 
 
Introduction 
     With its monumental earthworks, Poverty 
Point (16WC5) in northeast Louisiana is the 
largest and most complex Late Archaic site in 
North America (Figure 1). The designed 
landscape includes five earthen mounds 
(Mounds A, B, C, E and F) and six, concentric, 
semi-elliptical, earthen ridges surrounding a 
huge, leveled, 17.4 ha plaza. Its construction 
required an enormous labor investment, 
estimated at 1.5 million cubic meters of soil 
movement if one includes landscape 
preparation (filling gullies and leveling high 
spots), on the part of the hunter-fisher-
gatherers who built and occupied the site ca. 
3,700–3,100 B.P. (Connolly 2006). A sixth 
mound (Mound D) was added to the complex 
about 1,700–2,000 years later.  
     Poverty Point is also unusual because of the 
abundance of exotic raw materials in its lithic 
assemblage. Most of the exotic stone is from 
sources 250–900 km away, with some from as 
far away as 1,600 km (Gibson 1994). Even the 
“local” rock was brought in from over 40 km 
away. The lithic assemblage at Poverty Point is 
not just a few boxes of stone. Rather, the 
amount of rock at the site has been estimated to 

be over 71 metric tons (Gibson 1994). Efforts 
are ongoing to determine where some of 
Poverty Point’s raw materials came from. 
Copper, for example, has long been assumed to 
have come from Great Lakes sources, but 
recent analyses suggest other sources are likely 
(Hill et al. 2010). Pumice may have been 
collected from Louisiana beaches, deposited by 
Gulf of Mexico currents after transport from 
volcanoes probably in the Lesser Antilles of the 
Caribbean (Greenlee 2009), although some 
pumice-like fragments may be clinker from the 
Ft. Union Formation in North Dakota that 
floated down the Missouri and Mississippi 
Rivers. Poverty Point’s obsidian, until now, 
was believed to have come from Wyoming 
(Gibson 2000). 
     Beyond Poverty Point, there are a limited 
number of obsidian artifacts known from 
archaeological sites in the southeastern United 
States. Several of these have been 
characterized as to their trace element 
composition and their likely geochemical 
source (Table 1). For many of these artifacts, 
hydration rind thickness is consistent with a 
prehistoric origin. Unfortunately, they are not 
all  from  secure  archaeological   contexts that  
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State 
Site Name & 

Number 
Time 

Period 
Artifact 

Hydration 
Band 

Thickness 
(μm) 

Geological 
Source 

Reference 

AL 1LI34 
Multi-

Component 
Point 3.0 

Coglan Buttes, 
OR 

Norton 2008 

AL 
Moundville 

1TU500 
Late 

Prehistoric 
Point - 

Grasshopper 
Group, CA 

Hammerstedt et 
al. 2010 

AL 
Moundville 

1TU500 
Late 

Prehistoric 
Point - uncertain 

Hammerstedt et 
al. 2010 

AR 
Brown Bluff 

3WA10 
Intrusive? Flake - Malad, ID 

Hughes et al. 
2002 

LA 
Cross Lake 
16CD118 

Multi-
Component 

Uniface - uncertain Jeane 1984 

LA Doug Schultz - Core - 
Obsidian Ridge, 

NM 
Skinner 2007 

MS 
Myer    

22CO529 
Multi-

Component 
Point 2.3 ± .1 Malad, ID 

Peacock et al. 
2006 

MS 
Parker Bayou 
II 22HO626 

Multi-
Component 

Point 3.2 ± .1 
Obsidian Ridge, 

NM 
Peacock et al. 

2006 

TN 40BN58 Archaic Flake 6.1 
Sarcobatus Flat 

A, NV 
Norton 2008 

TN 40CH26 Archaic Point 4.2 Napa Valley, CA Norton 2008 

TN 40DV194? 
Multi-

Component 
Point 6.2 ± .1 

Obsidian Cliff, 
WY 

Braly and 
Sweat 2008 

TN 40HS48 
Multi-

Component 
Flake 1.6 

Government Mtn, 
AZ 

Norton 2008 

TN 40SW186 Archaic Point 1.4 Annadel, CA Norton 2008 

TN 40SW186 Archaic Point 1.4 Napa Valley, CA Norton 2008 

TN 40WM63 - Flake Modern Western Mexico Norton 2008 

TN No site # - Point 2.8 Napa Valley, CA Norton 2008 

Table 1.  Source assignments from trace element analysis of obsidian artifacts in the 
southeastern United States. 
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would convincingly support a prehistoric 
introduction   into   the  region  and  they could 
represent modern contamination. Still, these 
occurrences lend plausibility to the idea that 
obsidian could have been acquired by the 
people of Poverty Point. 

 
Background 
     In 1985, a piece of obsidian was collected 
by Jon Gibson on the surface at the eastern end 
of Ridge 4 North (Figure 2). Gibson recollects 
that the fragment was found with other artifacts 
typical of the Poverty Point occupation on the 
surface of a “slump block washed downslope 
from the end of the N4-bank of Bayou Maçon” 
(personal communication, 2010). The roughly 
2.4 × 2.6 × .4 cm piece, referred to here as PP-
1, resembles a large blade midsection, with 
some apparent “nibbling” along one edge 
(Figure 3).  Until recently, PP-1 was the only 
piece of obsidian known from Poverty Point.   
     Gibson sent PP-1 to one of us (Hughes) in 
1988 for energy dispersive x-ray fluorescence 
(XRF) analysis. PP-1 did not match any of the 
laboratory’s geochemical sources from North 
America or Mesoamerica. The first published 
reference about the obsidian in 1990 (Gibson 
1990: 261) cites that inability to determine a 
source; however, in 1999, the obsidian came 

from “out West somewhere” (Gibson 1999: 
58). By 2000, the notion that the obsidian 
fragment came from an unidentified source in 
Wyoming was introduced (Gibson 2000: 173, 
270). This apparent change in provenance 
occurred even though no additional analyses 
were conducted on the piece. With Wyoming 
(“resembles Wyoming material but is 
definitely not from Yellowstone” [White and 
Weinstein 2008: 235]) or “an undisclosed 
source in the Rockies” (Gibson 2010: 81) as the 
currently accepted geological source for PP-1, 
that single piece of obsidian represented a 
significant westward expansion of the vast 
Poverty Point exchange network (Anderson et 
al. 2007; Anderson and Sassaman 2009). 
     Three more obsidian fragments, referred to 
here as PP-2, PP-3 and PP-4, were found during 
construction of a new maintenance building 
(Figure 4) north of Harlin Bayou in 2009 
(Greenlee 2009). PP-2 was recovered from the 
backdirt pile produced when a subcontractor 
mechanically scraped the sod from the 
construction area; later, PP-3 and PP-4 were 
recovered when surface sediments were 
shovel-scraped prior to mechanical trenching 
for a sewer line. PP-2 appears to be a biface 
fragment, PP-3 looks like shatter, and PP-4 is 
clearly a flake fragment (Figure 5). 

 
 
 
Figure 1. LiDAR (Light 
Detection and Ranging) 
map of Poverty Point. 
LiDAR data courtesy of 
the State of Louisiana 
and FEMA, distributed 
by “Atlas: The Louisiana 
Statewide GIS,” LSU 
CADGIS Research 
Laboratory, Baton 
Rouge, Louisiana.  
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Figure 6 shows the complete assemblage of 
obsidian artifacts recovered from Poverty 
Point. 
     The three most recently-discovered pieces, 
representing 75% of the obsidian assemblage at 
Poverty Point, were all recovered using ⅛” 
screens. If they are representative of the size 

distribution of the obsidian at Poverty Point, it 
should be no surprise that only one piece had 
been found prior to this, since the vast majority 
of archaeological excavations at Poverty Point 
have relied on screens with ¼” or greater mesh 
size. The frequency of artifacts north of Harlin 
Bayou is quite low compared with that of the 
site core, located south of Harlin. Thus, it was 
surprising from a sampling perspective to 
recover so many specimens of an apparently 
rare material in an area of extremely low 
artifact density.  
     Unfortunately, the maintenance building 
fragments (PP-2, PP-3, and PP-4) are not from 
secure prehistoric contexts. There has been a 
significant amount of mixing in the area due to 
maintenance-related activities. In addition, 
these obsidian pieces were found near the long-
term location of the park’s dumpster. Debris 
from modern knapping activities has been 
known to escape the dumpster through the 
efforts of raccoons in search of food scraps and 
through the garbage transfer process. Obsidian, 
while not the most frequently worked stone, is 
used in knapping workshops at the park; most 
recently, knapper’s obsidian was obtained from 
the Glass Buttes Complex in Oregon.  
 
Methods 
Energy Dispersive X-Ray Fluorescence 
     X-ray fluorescence (XRF) is one of the most 
commonly used methods for characterizing the 
chemical composition of obsidian. It has the 
advantage of being a nondestructive, time-
efficient, relatively inexpensive and accurate 
means of analyzing homogenous materials like 
obsidian. Briefly, the sample is bombarded 
with a focused beam of x-rays that has enough 
energy to ionize atoms in the sample (i.e., it 
expels electrons from the inner orbitals of the 
atoms). Electrons in the outer orbitals move to 
fill the empty holes in the inner orbitals and, in 
doing so, release energy in amounts that are 
characteristic of both the element and the 

Figure 2. Location of obsidian fragment PP-1 
as recorded by Jon Gibson. 
 

Figure 3. Obsidian fragment PP-1, with close-
up showing “nibbling.” 
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orbital transition (the energy difference 
between the original outer and the final inner 
orbitals). Spectrometers measure the amount of 
released energy; from this, the elements present 
and their concentrations can be calculated.  
     The four archaeological obsidian fragments 
and a sample of obsidian used recently by park 
knappers were analyzed on an energy 
dispersive XRF spectrometer following a well-
established protocol (e.g., Hughes 1988, 1994). 
The x-ray tube was operated at differing 
voltages and current settings to optimize 

excitation of rubidium (Rb), strontium (Sr), 
yttrium (Y), zirconium (Zr) and niobium (Nb); 
barium (Ba), titanium (Ti), iron (Fe), and 
manganese (Mn) were analyzed as well. X-ray 
tube current was scaled to the physical size of 
each specimen. Following the acquisition of x-
ray spectra and the extraction of elemental 
intensities, matrix correction algorithms were 
used to compensate for absorption and 
enhancement effects. Then, the elemental peak 
intensities for each specimen were converted to 
concentrations (parts per million or weight %) 
using calibrations derived from up to 30 rock 
standards. Whereas quantitative analysis is 
based on elemental concentrations, semi-
quantitative analysis relies on the elemental 
intensity ratios of Rb/Sr/Zr, Fe/Mn, and Zr/Nb 
(Hughes 2007, 2010). For both quantitative and 
semi-quantitative analyses, the goal is to 
determine if the elemental compositions of the 
archaeological unknowns fall within 2 standard 
deviations of the mean of known obsidian 
chemical group “sources” (sensu Hughes 
1998).  
 
 
 

Figure 4. Location of obsidian fragments PP-2, PP-3 and PP-4. 

Figure 5. Obsidian fragments PP-2, PP-3 and 
PP-4, recovered in 2009.  
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Neutron Activation Analysis 
 Neutron activation analysis (NAA) is 
another commonly used method for 
establishing the geochemical source of 
obsidian samples. NAA is destructive and  
more time-consuming and expensive than 
XRF, but it can analyze smaller samples, 
measure more elements, and measure certain 
other elements with greater precision than 
XRF. Briefly, this method works by 
bombarding the sample with a controlled flux 
of neutrons, creating radioactive isotopes of the 
elements in the sample. As the radioactive 
isotopes decay, they produce characteristic 
emissions which are counted and used to 
identify and quantify the elemental 
composition of the sample. The  University  of  
Missouri Research Reactor (MURR) has the 
largest database of archaeologically relevant 
obsidian sources in the world (n ≈ 800) and all 
four obsidian artifacts were sent to MURR. 
 A sample of PP-1 was removed; PP-2, PP-
3, and PP-4 were used entirely. Following a 

standard protocol, the samples were split into 
two subsamples, crushed and placed into vials 
prior to irradiation (Ambrose et al. 2001; 
Glascock et al. 1989). One subsample 
underwent a 5-second irradiation, followed by 
a 25-minute decay period and 12-minute 
counting time to obtain concentrations of 
barium (Ba), chlorine (Cl), dysprosium (Dy), 
potassium (K), manganese (Mn) and sodium 
(Na). The other subsample was irradiated for 
70 hours, followed by a 7-8 day decay period 
and 2000-second counting time for barium 
(Ba), lanthanum (La), lutetium (Lu), 
neodymium (Nd), samarium (Sm), uranium 
(U) and ytterbium (Yb) concentrations; after 4-
5 weeks of further decay, they were counted 
again for 10,000 seconds to determine cerium 
(Ce), cobalt (Co), cesium (Cs), europium (Eu), 
iron (Fe), hafnium (Hf), rubidium (Rb), 
antimony (Sb), scandium (Sc), strontium (Sr), 
tantalum (Ta), terbium (Tb), thorium (Th), zinc 
(Zn) and zirconium (Zr) concentrations. 
 
Obsidian Hydration Analysis 
     Because the obsidian fragments came from 
surface and near surface contexts at Poverty 
Point, their association with the Late Archaic 
occupation of the site is far from certain. 
Fortunately, obsidian hydration analysis can be 
used to assess the relative age of the artifacts. 
This method relies on the observation that 
when the surface of obsidian is exposed to the 
atmosphere, the material begins to absorb 
water,  creating   a  band  of  increased  density  

 PP-1 Knapper’s Sample Standard RGM-1 
Ba (Barium) 1238 ± 32 1321 ± 32 805 ± 28 
Fe2O3

T (Iron Oxide) wt. % 1.53 ± .02 .98 ± .02 1.87 ± .02 
Fe/Mn (Iron/Manganese ratio) 39 27 61 
Mn (Manganese) 410 ± 8 - 283 ± 8 
Nb (Niobium) 7 ± 3 9 ± 3 11 ± 3 
Rb (Rubidium) 81 ± 4 99 ± 4 149 ± 4 
Sr (Strontium) 104 ± 3 70 ± 3 111 ± 3 
Ti (Titanium) 1185 ± 32 - 1622 ± 36 
Y (Yttrium) 25 ± 3 25 ± 3 24 ± 3 
Zr (Zirconium) 128 ± 4 96 ± 4 221 ± 4 

Table 2.  Quantitative ED-XRF data for PP-1 and the knapper’s sample from Poverty Point. Values in parts per 
million (ppm) except where indicated. +2 σ estimate of x-ray counting uncertainty and regression fitting error at 
120=240 seconds livetime.

Figure 6. Poverty Point’s obsidian, PP-1 
through PP-4. 
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known as a hydration band (Friedman and 
Smith 1960). The band’s thickness depends on 
factors like time since exposure, ambient 
temperature, and the composition of the 
obsidian.  
     A freshly exposed surface will not have a 
hydration band and it may take as long as 70 
years for a band to enlarge sufficiently so that 
it is readily detectable. A well-developed 
hydration band is relatively easy to see and 
measure (Figure 7). Selection of the surface for 
analysis is critical as remnant surfaces 
produced by geological processes prior to 
human alteration will give erroneously old 
ages, while more recently exposed (e.g., 

prehistoric scavenging and recycling of older 
items) and newly exposed (e.g., damaged 
during excavation, processing or curation) 
surfaces will give erroneously young ages. 
Surficial weathering is another complicating 
factor; pitting and erosion due to wind (sand 
blasting), fire or trampling can reduce the 
thickness of the hydration band, thereby 
leading to underestimates of an artifact's age. 
Some forms of weathering also can destroy the 
hydration band's diffusion front, making it 
indistinct and creating what is known as diffuse 
hydration. Figure 8 illustrates good examples 
of surficial pitting from weathering and an 
indistinct diffusion front (i.e., diffuse 
hydration). 
     A small slice (approximately 1 mm 
thickness) of material that transected at least 
two surfaces was removed from each fragment. 
The slices were mounted on etched glass 
micro-slides, ground to translucency and 
examined microscopically for the presence of 
hydration bands. Error in measuring hydration 
band thickness is ± .2 μm. Although no region-
specific calibration curves, which would allow 
estimation of the age of obsidian artifacts, have 
been established for the Lower Mississippi 
Valley, artifacts associated with recent 
knappers should be distinguishable from those 
associated with the Poverty Point occupation. 
A recently exposed surface will have no 
hydration band, whereas a 3,500 year old 
surface may have a hydration band 4-5 µm 
thick.  

 
Results and Discussion 
X-Ray Fluorescence 
     Only PP-1 and the knapper’s sample were 
large enough to produce quantitatively reliable 
results with XRF (Table 2). The maintenance 
building fragments (PP-2, PP-3 and PP-4) were 
analyzed semi-quantitatively and those results 
are presented in Table 3, along with PP-1 for 
comparison. Reanalysis of the Gibson sample, 
PP-1, affirmed the earlier conclusion that the 
specimen does not match any archaeologically- 

Figure 7. Well-developed hydration band 
along specimen edge.  

Figure 8. Enhanced image showing an 
indistinct (diffuse) hydration front on the inner 
edge and pitting due to weathering on the outer 
edge.  
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Figure 9. PP-1 versus archaeologically significant North American 
obsidian source samples. 
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Figure 11. Semi-quantitative Fe/Mn vs. Zr/Nb intensity ratios 
for the Poverty Point obsidian fragments and the knapper's 
sample from the Glass Buttes Complex, Oregon. 
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Figure 10. PP-1 versus archaeologically significant Mexican and 
Mesoamerican obsidian source samples. 
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significant geological obsidian sources from 
the western United States within the database 
at the Geochemical Research Laboratory 
(Figure 9). Nor, does it match the trace element 
composition of archaeologically-significant 
geological obsidians from Mesoamerica or 
Mexico (Figure 10). Figure 10 plots PP-1 with 
a subset of Mexican and Mesoamerican 
obsidian that falls within the general range of 
its composition, but there is no close match.  

     

     Close correspondence in trace element 
intensity ratios between PP-1 and PP-2, the first 
maintenance building fragment found, 
indicates those two are most likely from the 
same, unknown, geochemical source (Figure 
11). PP-3 and PP-4, on the other hand, appear 
to be geochemically distinct from PP-1/PP-2, 
and from each other. Thus, the XRF data 
indicate three different geochemical sources 
represented in the four obsidian fragments from 
Poverty Point. The elemental composition of 
the recent knapper’s sample is consistent with 
the Glass Buttes source attribution and is not 
geochemically similar to any of the 
archaeological fragments. The Poverty Point 
State Historic Site, however, has hosted many 

flintknappers over the past 30 years or so, and 
they probably did not restrict their obsidian to 
the Glass Buttes Complex.  
     Much as specimen PP-1 is quantitatively 
distinct from the significant western North 
American obsidians, they all are semi-
quantitatively distinct from those sources in 
terms of their Fe/Mn vs. Zr/Nb compositions 
(Figure 12). Equally important, none of the 
Poverty Point specimens match the trace 
element signature of obsidian artifacts 
identified in archaeological sites of the Great 
Plains, Rocky Mountains, American 
Southwest, or Midwestern United States. None 
of the four specimens match the Rb/Sr/Zr 
profiles of geological obsidians from Mexico 
or Mesoamerica, either (Figure 13). The PP-
1/PP-2 fragments are somewhat similar in 
terms of their Rb/Sr/Zr composition to the El 
Chayal obsidian of Guatemala; but they are not 
even close to El Chayal or other Mesoamerican 
obsidian sources when other elements are 
plotted (Figure 14). Although this analysis 
could not establish where Poverty Point’s 
obsidian samples came from, it did rule out 
many possible geological sources, including 
those known in Wyoming. 

 

Figure 13. Semi-quantitative rubidium, 
strontium, and zirconium concentrations for 
Poverty Point obsidian. 

Figure 14. Semi-quantitative Fe/Mn vs. Zr/Nb 
intensity ratios for the Poverty Point obsidian 
fragments and a subsample of archaeologically 
significant Mesoamerican geological source samples. 
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Obsidian Hydration Analysis 
     When the XRF analyses failed to find a 
geochemical match for the Poverty Point 
obsidian fragments, this increased the 
likelihood that the obsidian fragments were not 
prehistoric in origin. Obsidian hydration 
analysis was the only way to establish the 
relative age of the artifacts. No hydration bands 
were detected on any of the artifacts’ sampled 
surfaces (Figure 15). The absence of visible 
bands could be a result of weathering (e.g., 
damage by fire), but this seems highly unlikely 
given the apparent lack of weathering 
elsewhere on the artifacts. It is most likely that 
the obsidian artifacts are recent in origin as the 
product of modern flintknappers. The obsidian 
does not represent a westward extension of the 
Poverty Point exchange network, but reveals 
the apparently broader acquisition network of 
modern flintknappers.  
 
Neutron Activation Analysis 
     Even though the matter of where the 
obsidian originated is not relevant to 
understanding the Late Archaic culture at 
Poverty Point, it continues to be an intriguing 
question. Thus, when offered, we took 
advantage of the opportunity to apply a 
different method with a larger database of 
known geochemical sources of obsidian. Table 

4 presents the elemental compositions of the 
four obsidian fragments as measured with 
NAA. 
     As with the XRF results, PP-1 and PP-2 
were determined via NAA to have come from 
the same geochemical source. The NAA 
results, however, produced a match with Glass 
Buttes A, one of the geochemically distinct 
subsources of the Glass Buttes Complex in 
Oregon (Ambrose et al. 2001). Glass Buttes is 
known to be a common source for obsidian 
used by modern flintknappers, as evidenced by 
park knappers’ recent use of that source. This 
is consistent with the conclusion of the 
obsidian hydration analysis that the fragments 
are recent in origin.  
     PP-3 and PP-4 came from geochemical 
sources distinct from PP-1/PP-2 and distinct 
from each other. Those sources remain 
unknown. PP-3 and PP-4 don’t even match the 
geochemical fingerprint of any other 
archaeological artifacts in the database. We can 
only surmise that some modern knappers have 
had access to obsidian sources in areas that 
haven’t been completely characterized (e.g., 
northern Mexico) or that weren’t used 
prehistorically and that is why they are not in 
the archaeologically-relevant database.  

 
Conclusions 
     A single piece of obsidian discovered at 
Poverty Point 25 years ago was taken as 
evidence for a westward extension of the 
prehistoric trade network. Although (or 
because) a definitive report was lacking, the 
source attribution remained essentially 
unchallenged. Indeed, it was the new discovery 
of three more obsidian fragments that spurred 
an effort to resolve the status of obsidian as a 
bona fide prehistoric raw material at Poverty 
Point. Those three new fragments were 
recovered using ⅛” mesh screens. Had a larger 
screen size been used, they would not have 
been recovered and the status of Poverty Point 
obsidian would likely have remained as it was.  
  

Figure 15. Poverty Point obsidian thin-section 
showing lack of a hydration band at its surface. 
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. 
 PP-1 PP-2 PP-3 PP-4 

Element Intensities:     
Rb (Rubidium) 153 125 163 145 
Sr (Strontium) 217 175 117 116 
Zr (Zirconium) 438 329 237 336 
∑ Rb, Sr, Zr 808 629 517 597 
Rb% .189 .199 .315 .243 
Sr% .269 .278 .226 .194 
Zr% .542 .523 .459 .563 
Intensity Ratios:     
Fe/Mn (Iron/Manganese) 40.1 39.2 19.3 31.0 
Rb/Sr (Rubidium/Strontium) .7 .7 1.4 1.3 
Sr/Y (Strontium/Yttrium) 3.1 3.4 3.6 1.1 
Y/Nb (Yttrium/Niobium) 2.7 2.6 1.0 2.7 
Zr/Nb (Zirconium/Niobium) 16.9 16.5 7.0 8.6 
Zr/Y (Zirconium/Yttrium) 6.4 6.5 7.2 3.2 

 
Table 3.  Semi-quantitative XRF data for all obsidian fragments from Poverty Point. Elemental intensities 
(net peak counts/second above background) generated at 30 seconds livetime. 

 
     XRF analysis showed that Poverty Point’s 
obsidian was not from Wyoming, nor was it 
linked with any of the well-known, major 
geological obsidian sources in the western 
United States, Mexico, or Mesoamerica. In 
fact, there appear to be three different sources 
represented in the four fragments. Additional 
geochemical research, using NAA, affirmed 
that the four fragments came from three distinct 
geochemical sources and a more extensive 
database allowed two fragments to be 
identified as having come from subsource A of 
the Glass Buttes Complex in Oregon. The 
sources of the other two artifacts remain 
unidentified. The absence of visible hydration 
bands on any of the specimens provided 
evidence that the four obsidian artifacts are not 
prehistoric in origin. Thus, in this case, we 
conclude that the geochemical sources of these 
Poverty Point obsidian specimens have no 
relevance to the Late Archaic culture or its 
prehistoric trade network. 
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 PP-1 PP-2 PP-3 PP-4 
Al (Aluminum) 66013.5 72600.4 71024.3 64703.0 
Ba (Barium) 1195.70 1217.50 814.80 1185.20 
Br (Bromine) .000 .000 .000 2.504 
Ce (Cerium) 43.7214 44.5411 49.9312 74.5932 
Cl (Chorine) 79.0 140.4 297.5 160.4 
Co (Cobalt) 1.4731 1.4251 .1924 .4135 
Cs (Cesium) 2.9329 3.0445 1.4707 4.3672 
Dy (Dysprosium) 3.5628 3.8794 2.5961 6.8554 
Eu (Europium) .7409 .7506 .6277 .7026 
Fe (Iron) 10813.1 10460.5 4144.2 9037.2 
Hf (Hafnium) 4.5100 4.4400 2.7900 6.0200 
K (Potassium) 34906.4 32378.5 39728.4 30215.4 
La (Lanthanum) 22.9500 23.4600 24.6200 42.1500 
Lu (Lutetium) .4600 .3700 .4900 .6200 
Mn (Manganese) 375.89 364.92 455.35 305.63 
Na (Sodium) 28417.9 28677.8 29077.3 32132.8 
Nd (Neodymium) 20.1700 19.5200 21.8000 30.3800 
Rb (Rubidium) 85.00 85.98 41.18 171.63 
Sb (Antimony) .2900 .2200 .2200 .5100 
Sc (Scandium) 3.9900 3.7400 2.1800 3.0600 
Sm (Samarium) 3.6100 3.4900 4.2600 4.8100 
Sr (Strontium) 130.41 137.77 0.00 149.95 
Ta (Tantalum) .6000 .6000 .4700 1.6300 
Tb (Terbium) .5600 .5400 .6500 .5900 
Th (Thorium) 7.3900 7.6000 4.9900 15.8500 
U (Uranium) 3.0600 3.6200 1.2300 6.1500 
Yb (Ytterbium) 3.0300 2.6300 3.1400 3.8800 
Zn (Zinc) 42.96 34.87 23.48 45.67 
Zr (Zirconium) 115.17 209.83 66.88 263.50 
Chem Group GB8-OR GB8-OR Unassigned Unassigned 

Table 4. Elemental concentrations for archaeological obsidian fragments from Poverty Point measured by 
NAA. Elemental concentrations are in parts per million (ppm). Analytical uncertainty for NAA 
measurement of La, Sm, Yb, Ce, Cs, Eu, Fe, Hf, Rb, Sc, Th, Mn, and Na is ca. 2-3%; uncertainties for Ba, 
Lu, Co, Sb, Ta, Tb, Zn, Al, Dy, and K range from 3-10%, and uncertainties for Nd, U, Sr, Zr, and Cl range 
from ca. 10-20% (M. Glascock, personal communication, 2013). 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept electronic 
media on CD in MS Word. Tables should be 
submitted as Excel files and images as .jpg files. 
Please use the American Antiquity style guide 
for formatting references and bibliographies.  
http://www.saa.org/Portals/0/SAA/Publications/S
tyleGuide/StyleGuide_Final_813.pdf 
  
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #60 is December 1, 2018. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 

 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or 
checks payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com  

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to you 
as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is enclosed 
(see below). 

 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual membership 

fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related article 

for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I have also 
enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment: (or pay online with PayPal http://members.peak.org/~obsidian/) 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
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Have news or announcements to share? 
Send them to IAOS.Editor@gmail.com for 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
IAOS AT THE SAA IN ALBUQUERQUE 

 

The annual IOAS business meeting will be held during the SAA conference in Albuquerque, 
NM, at noon on Friday, April 12, 2019. Please see your conference program for meeting location. 
All IAOS members are invited to attend. 
 
Please also join us in honoring Prof. M. Steven Shackley, the 2019 Fryxell Award winner, with 
a session to celebrate his extensive influence on archaeological obsidian studies on Saturday, 
April 13, 2019. See your SAA program for location.   

 
Please watch your email and the IAOS webpage for additional announcements about IAOS 
events, meetings, and trips in Albuquerque.  If you are willing to assist with the IAOS table in 
the exhibit hall, please contact Kyle Freund at kfreund@irsc.edu  

International Association for Obsidian Studies 
 
President Kyle Freund 
Past President Rob Tykot 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://members.peak.org/~obsidian/  
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NOTES FROM THE PRESIDENT 
     For many of you, this time of the year 
offers a brief respite from everyday 
responsibilities and obligations. On my part, I 
recently completed my fall semester and have 
finally found a few moments to relax before 
preparing for the upcoming year. This has 
been a busy fall, but I did find time to attend 
the Annual Meeting of the European 
Association of Archaeologists (EAA) in 
Barcelona. In addition to enjoying lots a great 
food and sangria, I was able to participate in 
several obsidian themed sessions, and I was 
inspired by the amount of new research 
pushing the discipline forward, particularly 
relating to the use of obsidian sourcing data to 
address theoretically informed and 
meaningful archaeological questions. 
     IAOS has had a productive year, and we 
are planning more for the future. Three great 
candidates for IAOS President have put 
forward their names for consideration, and 
their statements are provided below. Be sure 
to cast your vote so we can announce the 
winner at the SAA conference in April. 
Indeed, the SAAs will be here soon, and IAOS 
is well represented. Former IAOS President 
Steve Shackley won the 2019 Fryxell Award 
for Interdisciplinary Research, and a special 
session has been organized in his name. This 
is a well-deserved honor, and in looking at the 
preliminary program a number of IAOS 
members will be speaking. This is something 
you won’t want to miss. In addition, Yuichi 
Nakazawa and Phyllis Johnson have 
organized an IAOS-sponsored session entitled 
“Advances in Obsidian Studies of the Old and 
New Worlds,” taking a global perspective on 
the diverse theoretical and methodological 
developments in obsidian studies over recent 
years. 
     There are several obsidian sources outside 
of Albuquerque, and IAOS is working with 
the Prehistoric Mines and Quarry Interest 
Group (PQEMIG) to plan a field trip to the 
Jemez   Mountains  Obsidian  Quarry.   These  

 
plans are still in the works and further details 
are provided below. Also on the horizon in 
May 2019 is the 2nd International Obsidian 
Conference in Budapest, Hungary, building 
upon the successful 2016 symposium on the 
island of Lipari, Italy.  
 
Don’t forget to renew your IAOS membership 
for 2019. 
 
 
Happy Holidays! 
 
 
Kyle Freund, IAOS President 
Department of Anthropology 
Indian River State College 
kfreund@irsc.edu 
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Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://members.peak.org/~obsidian/iaos_publications.html 
 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  

Proposed Jemez Mountains Obsidian Quarry Field Trip, SAA Meetings, April 2019 
 
IAOS and PQEMIG (Prehistoric Mines and Quarry Interest Group) are tentatively planning to 
host a field trip to obsidian quarries in the Jemez Mountains in conjunction with the April 2019 
Society for American Archaeology meetings in Albuquerque. This would be a full-day trip (e.g., 
8 am to 5:30 pm) leaving from a convenient location in Albuquerque. We would visit two quarry 
areas, Cerro Toledo Rhyolite / Obsidian Ridge on the Santa Fe National Forest, and Valles 
Rhyolite / Cerro del Medio inside the Valles Caldera National Preserve). Due to the high 
elevation of the areas (7000'-9000') the trip will be subject to weather constraints, and will not 
occur if snow-cover persists late this spring. With transportation and lunch included, the 
anticipated cost is $35-$60. Due to scheduling concerns, it is uncertain whether the trip would 
be on Tuesday April 9, or Wednesday April 10. To assess potential participant numbers (and to 
see if there is any interest in the Tuesday option), please complete a Doodle poll entry if you 
think you might attend: https://doodle.com/poll/76vg35pg8uiu36qi 
 
We currently have no guarantee that this field trip will happen (so please do not book flights or 
miss other opportunities assuming it will!). We plan to provide final details by January 10, 2019, 
though planning may be delayed due to the U.S. government shutdown. Note: this field trip is 
not an official SAA Excursion.   
 
Ana Steffen, Valles Caldera National Preserve, ana_steffen@nps.gov  

Twenty-Five Years 
on the Cutting Edge 
of Obsidian Studies: 

Selected Readings from the TAOS Bulletin 

Edited by Carolyn ll. Oilli:rn 

lntemalional Association !Or Obsidian Studie~ 
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CANDIDATE STATEMENTS: IAOS PRESIDENT-ELECT 
 
Please email your vote for the next IAOS President directly to Kyle Freund, kfreund@irsc.edu 
 
Candidate Statement: Sean Dolan, Ph.D. 
     My name is Sean Dolan, and I would like to become the next President of the International 
Association for Obsidian Studies (IAOS). I manage cultural resources at N3B Los Alamos on Los 
Alamos National Laboratory property in northern New Mexico, which is directly east of the Jemez 
Mountains where obsidian is abundant. I have been interested in obsidian for the past 10 years 
after learning about what this extremely sharp, volcanic glass can tell us about past human culture. 
My research focuses on which obsidian sources people in the U.S. Southwest and Mexican 
Northwest used through time, and I publish my results in regional and international journals, 
including in the IAOS Bulletin. I am a member of the IAOS and regularly attend annual meetings 
at the Society for American Archaeology (SAA) conference.   
     One of my goals as IAOS President is to network with members of the cultural resource 
management (CRM) community in the United States and encourage them to publish results of their 
obsidian studies in the IAOS Bulletin. CRM reports and results are often inaccessible to most 
archaeologists and the public, and the IAOS Bulletin is an excellent venue for CRM practitioners 
who are interested in publishing their findings. Also, I propose to increase the society’s online 
presence through social media posts about new obsidian research and upcoming conferences. If 
this is accomplished, I believe membership in the IAOS will increase both locally and abroad. 
Furthermore, much like past IAOS Presidents, I would like to organize poster and podium sessions 
on obsidian at the SAA meetings and other conferences possibly in the U.S. Southwest. Finally, 
with the support of colleagues, I hope to make the IAOS website the “one-stop shop” for all things 
obsidian by maintaining new published research in the online PDF Library and updated state and 
regional maps of obsidian sources.  
 
Candidate Statement: Lucas R. M. Johnson, Ph.D. 
     My current role at Far Western Anthropological Research Group, Inc. is as a senior 
archaeologist responsible for lithic technological and geochemical analysis. Through this 
compliance and research role, I have learned much about indigenous trade economies and crafting 
strategies in California and the Great Basin. These two essential research topics are just as complex 
as those I studied at Caracol, Belize for my master’s and doctoral research at the University of 
Central Florida and the University of Florida respectively. Before my research at Caracol, little 
was known about the chert and obsidian industries practiced there during the ancient Maya period 
(~ AD 100-950). My dissertation research emphasized the “itinerant” and socially embedded 
nature of obsidian through sourcing more than 2,000 artifacts using handheld XRF, analyzing the 
varied reduction sequences (i.e., crafting), recording macro-scale use-wear patterns, mapping the 
distributional nature of depositional context (both ritualized and quotidian), and understanding the 
market and non-market mechanisms for intra-city circulation. During this research I developed 
critical networks with scholars at MURR, University of Pennsylvania, University of Central 
Florida and others who helped facilitate important aspects for this research. This network included 
members of the IAOS. Since then I have submitted two publications to the IAOS on obsidian 
imaging and sourcing a unique artifact from Belize.  
     Although my participation in the IOAS has been as a recent member and contributor, I 
understand the breadth of its impact. My perspective on the role of the president is to continue 
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those goals articulated by past presidents to expand enrollment and visibility at the student level 
(including and apart from the SAA). Other goals would include providing analysis and materials 
for those in need of obsidian analytical schemes and source reference material. These resources 
could ensure new students follow important conventions, which will enable the production of good 
science and hypothesis testing. The IAOS could expand these resources as they have done with 
access to publications archives. Additionally, the IAOS is uniquely positioned to provide technical 
training on handheld XRF analysis. Senior members of the IAOS have a solid history of 
geochemical analysis of obsidian and most other materials. Therefore, I suggest, the creation of a 
volunteer network that can advise newer students on the technical and practical details of obsidian 
XRF analysis and potentially of materials analysis more generally. I feel this need will manifest 
as newly enrolled graduate students use existing XRF instruments now at most universities, but 
where local training on actual use and data processing is absent. This volunteer training network 
can ensure the production of good – accurate – data and act as a recruitment tool that may generate 
increased money for special events.  
  
Candidate Statement: Theodora Moutsiou, Ph.D. 
     My interest in obsidian began about twenty years ago when I first realised that there was 
surprisingly little known about the use of this unique material in the earliest human past. 
Investigating Palaeolithic obsidian became the focus of my Ph.D. thesis that brought together all 
the available information on use and movement of obsidian spanning three continents – Africa, 
Europe, Asia. I have excavated obsidian-bearing sites, analysed material and investigated obsidian 
sources in east Africa, central and southeastern Europe, and Japan.  
     I have studied obsidian as a proxy of past human behaviour and cognition and, recently, my 
research focus has expanded to geochemical characterisation studies using non-destructive 
techniques. In 2015, I joined the Archaeological Research Unit, University of Cyprus, as a Marie 
Sklodowska-Curie Fellow (EU Horizon 2020) and have been researching 
Epipalaeolithic/Neolithic obsidian and other rare raw materials in the eastern Mediterranean 
(provenance and distribution patterns). Currently, I investigate the Pleistocene occupation of 
Cyprus through geospatial modeling and geophysical survey. For more details you can visit: 
http://www.ucy.ac.cy/dir/en/cb-profile/tmouts01 
     As President of the IAOS, I will continue the efforts made by our previous presidents in 
managing the Association’s business activities, including the newsletter, document library and 
website. An important issue I wish to address is the lack of a shared reference library of 
geochemical data on obsidian sources worldwide. It was one of the initial goals/founding 
principles of IAOS and I believe it is imperative that we work together towards establishing such 
a library for the promotion of obsidian research. I will also undertake outreach activities and 
intensify actions that promote the significance of our work to a wider academic/scientific audience 
as well as the public. As a European researcher I believe that I am ideally positioned to increase 
IAOS visibility outside North America (where the bulk of our members are based) and attract new 
members from regions not traditionally linked to the IAOS. To this effect, I will work towards 
increasing IAOS visibility in international conferences/workshops and elsewhere, for example the 
extremely popular European Researchers’ Night events. Finally, I will initiate actions to raise 
public awareness and interest in archaeology and geology through obsidian, a material that has 
attracted people’s imagination for over one million years. I look forward to serving the needs and 
interests of the IAOS community.  
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The International Obsidian Conference 2019 is a direct continuation of the 2016 Lipari 
Meeting (http://rtykot.myweb.usf.edu/Obsidian%202016/index.html). It is planning to deal 
with all aspects of obsidian studies, from geology to anthropology and instrumental analyses. 
 
The planned sessions of the Conference are: 

Formation and geology of obsidian 
Obsidian sources and their characterisation 
Analytical / methodological aspects of obsidian studies 
Archaeological obsidian by chronological periods  
Lithic technology and use wear  
Obsidian hydration dating 
Dating of geological obsidian 
Exploring the allure of obsidian: symbolic, social, and practical values for obsidian 
Super-long distance movement of obsidian in prehistory: why, how, and what for? 

 
You will find all necessary information on our conference and registration webpage: 
http://ioc-2019.ace.hu
We would ask you to check the webpage from time to time for any updated information. 
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Registration
Registration will be implemented via the Conference web page (http://ioc-2019.ace.hu/) 
starting from May 2018. 
 
Registration & fees:  
early bird registration (by 15 January 2019) 
 full fee  80 EUR 
 student fee 40 EUR 
 
normal registration (by 1 April 2019) 
 full fee  100 EUR 
 student fee    50 EUR 
 
late/on site registration (after 1 April 2019) 
 full fee  140 EUR 
 student fee    80 EUR 
 
daily registration (on site only) 
 full & student    80 EUR 
 

Payment
Payment will be realised via bank transfer. 
Registration and other conference related costs should be transferred to the account of the 
Hungarian National Museum (1088 Budapest, Múzeum krt. 14-16.) curated at the Hungarian 
State Treasury (Magyar Államkincstár): 
 
account number: 10004885-10002010-01016431 
IBAN number: HU03 1000 4885 1000 2010 0101 6431„account with institution”: Hungarian 
State Treasury (Magyar Államkincstár)  
SWIFT code: HUSTHUHB„correspondent”: Hungarian National Bank (Magyar Nemzeti 
Bank)  
SWIFT code: MANEHUHB  

 
preferentially at the same time as the registration but not later than 30 April 2019. 

Cancellation policy
80% refund till 1 April 2019 (closing of normal registration) 
20% refund till 1 May 2019 (completing the conference program) 
No refund after 1 May 2019 
 



Communications

The official language of the conference is English. 
Only one lecture for each (registered) participant can be accepted. The same participant may 
submit several posters. Please indicate their number precisely on the Registration Form. 

As the conference time is limited, organisers may have to limit the number of oral 
presentations. 

Abstract submission:  
For abstract submission please use our webpage (see Registration). Please prepare 3 – 5 
keywords. The abstract should not be longer than 300 words. The abstract can only be 
accepted when at least one of the authors is registered. Please contact us if you encounter 
any problem. The deadline for abstract submission is 1 April 2019. 

Proceedings: We are planning to publish the Proceedings of the Conference hopefully in one 
volume. Decision on the means and place will be made later on. Please check our webpage for 
details
 
Program: We aim to create the program as fast as possible. The program will be published 
on the webpage and can be downloaded there. 
 
The length of oral presentations is expected to be 20 minutes including discussion. Please 
prepare them in a common presentation format (ppt, pps). 
Internet video conference possibility will be provided for registered participants but we 
definitely prefer your personal presence! 
 
The poster sections will be held on the corridors of the Sárospatak Museum. 
The posters should be planned as standing (portrait) orientation and their size must not exceed 
A0 (841 x 1189 mm). 
You can send lectures / posters in advance if you like, for checking technically on our devices 
or printing: please specify your needs on the Registration form. 

Excursions
On the second and third day excursions to Hungarian (Mád and Tolcsva) and Slovakian 
(Brehov and Vini ky) obsidian sources will be organised as part of the Conference. 
A post-conference tour to the so-called Carpathian 3 sources (around Rokosovo, Ukraine) is 
anticipated depending on possibilities at extra costs.

Please keep in your mind that for citizens of a number of countries visa is required to 
Ukraine.
Remember that you have to cross the EU (Schengen) border twice, that means multiple 
visa.
Please visit the Consular Service website of your respective countries for more information. 



Satellite events 

In the Rákóczi Museum of the HNM we are planning a chamber exhibition on obsidian from 
the material of local collections of geological and archaeological obsidians under the title 
„Our glass, our past”. 
We are also planning to install conference posters on an open exhibition space where they will 
be temporarily available for the general public. 

Social events
26 May 2019 
The Conference will start with an Ice-Breaking Party at the courtyard of the Rákóczi 
Museum, Sárospatak from 18:00 till 21:00

29 May 2019 
Conference Dinner will be organised at Sárospatak, Vár Restaurant after the excursion to the 
Slovakian sources. 

Accommodation
Sárospatak is a charming small town in the northeastern part of the country. The organisers 
will book hotel and hostel accommodation between 26 to 30 May to secure availability, 
therefore the booking of hotels and payment for Sárospatak will be arranged via the 
Hungarian National Museum (see Registration Form). We give the price for rooms, you may 
team for double rooms in Hotel Bodrog or houses in the Motel. 

Transport

Sárospatak is about 250 kms from Budapest to the North-East, easily accessible by private car 
but not so easy by train or bus. Budapest is easily accessible by air, train, bus and car. 

Nearest international airports to Sárospatak are found at Košice (Slovakia) and Debrecen at a 
distance of 70 and 120 km. 

Conference buses will be available for the conference excursions.  
The excursion to the Ukrainian source (30 May 2019) has a special fee. 
 
Please calculate with transport timing when you are planning your travel and accommodation: 
when in doubt, please feel free to contact us. 

Weather
The weather in the end of May is typically nice and warm, with an average daily temperature 
of 15-17 °C and 14 rainy days. Be prepared for rain and muddy soil, anyway. 
 
Local Organising Committee 

T. Biró, Katalin - HNM, Markó, András - HNM, Kasztovszky, Zsolt - MTA EK, Weiszburg, 
Tamás - ELU, Csengeri, Piroska - HOM, Kereskényi, Erika - HOM, Péterdi, Bálint - MFGI, 
Pap, Gábor - HNHM, Rajczy, Miklós - HNHM, Tamás, Edit - HNM-RM, Hegyi, Borbála - 
HNM-RM, Szepesi, János - VRG, Kaminská, ubomíra - IA-SAS, Ba ová, Zuzana & Ba o, 
Pavel - SGI, P ichystal, Antonín - MU, Rácz, Béla - KMF, Ryzhov, Sergei - TSNU 



International Scientific Committee 
 
Ono, Akira - Meiji University, Tokyo, Japan, Glascock, Michael - University of Missouri, 
Columbia, MO, USA, Kuzmin, Yaroslav - Institute of Geology & Mineralogy, Siberian 
Branch of the Russian Academy of Sciences, Novosibirsk, Russia, Tykot, Robert - University 
of South Florida, Tampa, FL, USA,  Andrea Vianello, Lipari, Italy / Tampa, Florida, 
Torrence, Robin - Australian Museum, Sydney, Australia, Le Bourdonnec, François-Xavier - 
Université Bordeaux Montaigne, Pessac, France, Lexa, Jaroslav - Earth Sciences Institute of 
the Slovak Academy of Sciences, Bratislava, Slovakia 
 
Please forward this circular to anybody who might be interested. 
Looking forward to see you in 2019! 

Registration is on-line 

should you meet difficulties contact the organisers by email personally: 
 ioc-2019@hnm.hu 
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THE ZAYUKOVO (BAKSAN) ARCHAEOLOGICAL OBSIDIAN SOURCE,  
GREATER CAUCASUS, RUSSIA 

 
M. Steven Shackleya, Ekaterina V. Doronichevab, Vladimir B. Doronichevb, Liubov V. 
Golovanovab, Sergey A. Nesmeyanovc, Olga A. Voeykovac, Alexander A. Muriyc 
 

a Geoarchaeological X-Ray Fluorescence Spectrometry Laboratory, 8100 Wyoming Blvd., Suite 
M4-158, Albuquerque, NM  87113 USA; shackley@berkeley.edu 
bANO Laboratory of Prehistory, 14 linia 3-11, 199034 St. Petersburg, Russia 

c Institute of Geoecology named after E.M. Sergeev RAS Ulanskiy pereulok, 13, str. 2, Moscow, 
101000, Russia 
 
ABSTRACT 
The aphyric high quality, high silica Zayukovo (Baksan) obsidian source in the north central 
Caucasus range in Russia was a favored obsidian raw material from the Middle through Late 
Pleistocene in the region.  Recent archaeological research has pointed to the value of the obsidian 
to both Neanderthal and modern human populations, indeed exclusively favored by Neanderthal 
tool makers in a number of archaeological contexts discussed below.  Based on field examination 
of the pyroclastic and secondary deposits of the source, this discussion moves beyond previous 
mentions of the source in the regional literature providing some baseline geographical, geological, 
archaeological, and geochemical data through an x-ray fluorescence (XRF) analysis of collected 
source standards. 
 
Keywords: Zayukovo (Baksan) obsidian source, Middle and Upper Paleolithic, x-ray fluorescence 
analysis (XRF) 
 
Introduction 
    The Zayukovo (Baksan) obsidian source, 
located approximately 70-80 km to the north-
east of Mount Elbruz, presented here is the 
most commonly recovered archaeological 
obsidian in the region (Blackman 1998; 
Doronicheva and Shackley 2014; 
Doronicheva et al. 2013, 2017; Keller et al. 
1996; Lebedev et al. 2008; Le Bourdonnec et 
al. 2012). It is a high quality, high silica 
obsidian raw material favored during the late 
Middle through late Upper Paleolithic in the 
region. It could be distributed over a much 
larger region through secondary deposition in 
the Baksan River sediments than discussed, 
and is certainly present in Quaternary 
sediments throughout the Baksan valley.  The 
source has been mentioned in a number of 
essays, but given its importance in the region 
of interest, a more thorough examination is 

offered here (see Doronicheva et al. 2019). A 
geological and megascopic characterization of 
the obsidian is followed by a discussion of the 
geochemistry and XRF results. 
 
Geographic/Geologic Context 
     The Greater Caucasus Mountains (or 
Greater Caucasus), up to 1100 km in length 
and about 180 km in the maximum width in 
the central part, with elevations up to 4000 m 
above sea level (asl) and more, occupy the 
central position within the Caucasus and 
divide it into two parts—the Northern 
Caucasus and the Southern Caucasus 
(Gvozdetskiy, 1963; see Figures 1 and 2). The 
north-central Caucasus — the defined 
geographic region located between the highest 
Caucasian volcanic mountain peaks of Elbrus 
(5642m asl) and Kazbek (5034m asl) — is 
notable as the area producing the only 
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obsidian source  (called Baksan or Zayukovo) 
known from the Northern Caucasus. 
     The Zayukovo obsidian source area lies 70-
80 km northeast of the Elbrus stratovolcano 
(Elbrus neovolcanic region; Laverov et al.  
2005) and close to the town of Zayukovo in 
the Baksan river valley (Terek river basin), in 
the territory of the Kabardino-Balkaria 
Republic (Russia), about 20 km north-west of 
the city of Nalchik. This area is located on the 
border of the two main structural elements of 
the Greater Caucasus—the Laba-Malka 
monoclinal uplifting zone represented here by 
the Chegem tectonic step near its articulation 
with the Kabardian lowland, which represents 
the most western element of a huge Terek-
Caspian tectonic depression (Milanowskiy 
and Koronovskiy 1969; Nesmeyanov 1999).  

     The characteristic feature of the area is the 
presence of Late Pliocene and Lower 
Pleistocene volcanogenic formations. 
Initially, Malinowskiy and Koronovskiy 
(1969; 1973) and then other researchers 
defined three volcanogenic complexes 
significantly different in their age and 
conditions of occurrence (see Figure 3): 
 
1. Late Pliocene (Akchagylian age) 
complex of rhyolite tuffs, andesite-basalts, 
and ignimbrites of rhyolite composition, 
which forms the Lower Chegem volcanogenic 
formation lying with inclination of about 3-40 
to the north-east on local river watersheds. 
2. Lower Pleistocene (Akchagylian—
Apsheronian age) complex of liparite and 

Figure 1. Regional map showing the location of the Zayukovo (Baksan) obsidian source (large dot). 

0 

Azov 
Sea 

Novorossiisk• 

Kray of 
Krasnodar 

Kuban-Azov 
lowland 

, di 

Black 
Sea 

Sochi • 

Sokhumi • 

Kolkheti 
lowland 

TU~KEY 
f 11' e 

p._ 

Kray of 
Stavro pol 

• Kutaisi 

-25 

0Gyanja 

Gyamish ~ 
3724• ,)' 

Nagomo-
-.:..~ ~ - IL .......... h l,h 

• Makhachkal, 

• De 

AZERBAIJJ 
Kura-Aras 

lowland 



IAOS Bulletin No. 60, Winter 2018 
Pg. 13 

dacitic pyroclastic, and fluvial-proluvial and 
partially volcanic mudflow formations (called 
Kyzburun and Baksan-ges) that cover high 
river terraces between the towns of Zayukovo 
and Atazhukino in the Baksan valley.  
3. Late Pleistocene complex of dacite and 
liparite-dacite tuffs, tuff breccias and 
ignimbrites that are represented on 20-40 m 
terraces in the Baksan river valley between the 
towns of Zayukovo and Gundelen. The total 
thickness of these volcanogenic deposits 
reaches 95-100 m, and the centre of explosive 
eruptions associated with this complex is 
located in the Baksan valley against the town 
of Zayukovo (see Fig. 4). 

 
     The Lower Chegem volcanogenic 
complex, with a range from a few dozen 
meters to 220-490 m, lies in an unconformity 
on the multi-temporal sediments dating from 
the Upper Jurassic to the Miocene. This 
formation originally covered an extensive area 

(Milanowskiy and Koronovskiy 1969), which 
was later deeply dissected by Pleistocene 
fluvial erosion. The Late Pliocene 
(Akchagylian) age of the Lower Chegem 
complex is defined by numerous dates in the 
range from 3.2+/- 0.6 and 3.7+/-0.6 Ma (on 
liparite) to 2.63+/-0.4 Ma (K/Ar) and 2.72+/-
0.27 Ma (40Ar/39Ar; Bogatikov et al. 2006). 
The accumulation of the Lower Chegem 
complex most researchers relate to the 
explosive eruptions in the Upper Chegem 
caldera located about 60 km to the south 
(Chernyshov et al. 2008: 207, and references 
therein). 
     The Kyzburun and Baksan-ges formations, 
50-60 m in thickness each, overlies the 
watershed Lower Chegem formation 
exhibiting deep erosion, and have the same 
(3-40) inclination to the north-east. The older 
Kyzburun formation starts with rough 
tuffaceous conglomerates and breccias 
representing the product of collapse and 

Figure 2. Detailed map showing the location of Zayukovo (Baksan) obsidian sources and the three 
collection localities within the source area in the Baksan river valley. 
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redeposition of Late Pliocene liparite tuffs and 
clays from slopes of the ancient Baksan valley. 
Above, there is an alternation of liparite, 
pumice and ash tuffs, pebbles, sands, and clays 
and marls with remnants of terrestrial 
gastropods, suggesting accumulation of these 
deposits in the lake basin.  
     The Baksan-ges formation overlies the 
Kyzburun formation with erosion and is 
composed mainly of rough tuffaceous and 
clastic material having fluvial-proluvial and 
partly volcanic mudflow (lahar) origin — tuff-
conglomerates, tuff-gravelites, and tuffaceous 
sands with interlayers of volcanic ashes. 

Paleomagnetic research indicated that the 
main part of the later Baksan-ges formation 
has reverse polarity (Reisner and Bogachkin 
1989) and is dated to 2.2+/-0.05 Ma according 
to a uranium fission track analysis (Komarov 
et al. 1972). Consequently, both Kyzburun and 
Baksan-ges formations have the late 
Akchagylian age (2.6-1.6 Ma), corresponding 
to the early Lower Pleistocene of the European 
stratigraphic scale.  
     The top of the Baksan-ges formation is 
eroded and unconformably overlain by river 
gravels of the late Apsheronian (=late Lower 
Pleistocene) terrace (called 'Sarmakov 

Figure 3. Simplified geologic map of the Zayukovo (Baksan) source area. Q – not dissected 
Quaternary sediments (clay loams, clay loams with scree, landslides); Q3

2 – gravels and sands; Q2 –  
shingle beds and clay loams, moraine, clay loams with scree, landslides; Q1 –  shingle beds, clay loams 
with scree, travertines; ζQ3

1 – dacite lava and tuffs; λN2
3ap – Neogene; Apsheron horizon; liparitic 

lava and tuffs; cN2
3ap – Neogene; Apsheron horizon; alluvial shingle beds; Pg3

1ch – Paleogene; 
Khadum horizon; clays, marls; Pg2

3l-bl – Paleogene; Kuma and Belaya Glina series; marls; Pg2
1+2 – 

Paleogene; Cherkessk series; marls; Cr2m – Maastricht stage; limestones, marls; Cr2cp – Campanian 
stage; limestones, marls (Adapted from the Geological map of the USSR, 1959. Scale 1:200 000. Sheet 
K-38-II. All-Russian Scientific Research Geological Institute named after A.P. Karpinskiy. Author: 
Kizevalter D.S.) 

♦ sites: 
1 - Zayukovo-1 
2 - Zayukovo-2 
3 - Zayukovo-3 
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terrace') of the Baksan river (Reisner and 
Bogachkin 1989). The gravels of this terrace  
have a  much lower (1-20) inclination than the  
Baksan-ges formation (Milanowskiy and 
Koronovskiy 1969) and are correlated to 
accumulation of the large gravel deposits 
dated to the late Lower Pleistocene in the 
interfluve of the Malka — Baksan — Chegem 
rivers (Reisner and Bogachkin 1989).  
     In the Zayukovo (Baksan) obsidian source 
area, obsidian is found as cobbles (‘volcanic 
bombs’) in pyroclastic and secondary contexts 
on high river terraces along the north and 
south bank of the Baksan river (Chirvinskiy 
1934). The known obsidian outcrops are 

located within a radius of 10 km between the 
modern towns of Zayukovo and Atazhukino in 
the Baksan valley, but the largest quantity of 
obsidian cobbles and especially larger-sized 
cobbles is confined to the outcrops near 
Zayukovo (Figures 4, 5). One fission track 
analysis defined the age of a single piece of 
the Zayukovo obsidian at 2.2+/-0.2 Ma 
(Komarov et al. 1972). This is the only age 
estimate available today suggesting that the 
origin of the Zayukovo obsidians might be 
related to the explosive volcanic eruption 
which formed the pyroclastic deposits of the 
Baksan-ges formation.  

Figure 4. Photos of Zayukovo (Baksan) obsidian source and localities of occurrence of obsidian 
nodules.  
A – view toward the Baksan river valley and the village of Zayukovo from the area of the obsidian 
collection localities; 
B – pyroclastic deposits with obsidian nodules (“volcanic bombs”) at Zayukovo-1; 
C – collection of obsidian samples at Zayukovo-1 source in 2017;  
D - obsidian nodules in pyroclastic breccia at Zayukovo-3. 
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     Although the eruptive centre for the 
Zayukovo obsidians is not yet defined, 
available radiometric results suggest that their 
primary source might be associated with the 
eruption of one of the volcanic centres located 
close to the city of Tyrnyauz, as much as 30 
km to the south of the Zayukovo obsidian 
collection localities. Within the Elbrus region 
in the north-central Caucasus, the early Lower 
Pleistocene magmatism is recorded at present 
only in the the Tyrnyauz volcanic area 
(Chernyshov et al. 2008: 207, and references 
therein), where it is associated with the 
formation of the El'djurtin granite massif at 
2.5–2.1 Ma (Hess et al. 1993) and the Kyrtyk 
granite-porphyritic massif at 2.0+/-0.15 Ma 
(Borsuk 1979). 
 
Obsidian Megascopic Description 
     The Zayukovo obsidian is mainly uniform 
aphyric black or brownish-red (mahogany), 
sometimes black with rare very small (<0.01 

mm) sanidine phenocrysts, banded black and 
brownish-red. In thin section, the obsidian 
shows alternation of brown, reddish-brown, 
and colorless bands each divided into smaller 
thin bands (Figures 4 and 5). These bands are 
straight, curved, and sometimes folded. Under 
light microscopy, one can see isotropic 
colorless or pinkish glass, in which there are 
small inclusions of mafic ore particles 
(magnetite, iron, mica). This obsidian is an 
excellent media for chipped stone tool 
production, however, most of the obsidian 
nodules (marekanites) are small in size (less 
10 cm in diameter and rarely more). The 
obsidian marekanites have cortical surfaces 
that are deeply etched and roughened by pits 
often having circular lunar crater forms, and 
grooves, and many cobbles are covered by a 
thin chalcedonic and sometimes travertine/ash 
crust (Chirvinskiy 1934). Although Zayukovo 
obsidian is highly variable in colour, trace 
element analyses discussed below suggest a 
single, homogeneous composition of all 
obsidian samples from the area and their 
distinction from other obsidian sources known 
in the Southern and Lesser Caucasus on the 
basis of trace element composition (see also 
Keller et al. 1996; Le Bourdonnec et al. 2012). 
 
X-Ray Fluorescence (XRF) Analysis 
     A collection of 34 source samples from 
three collection localities along the Baksan 
River were analyzed by XRF to provide an 
initial baseline for the understanding of raw 
material procurement in regional sites 
(Doronicheva and Shackley 2013; 
Doronicheva et al. 2013, 2017).  The samples 
were analyzed initially at the Archaeological 
XRF Laboratory, University of California, 
Berkeley. The bulk of the samples were 
analyzed at the Geoarchaeological XRF 
Laboratory in Albuquerque, New Mexico, 
USA, by MSS, both analyses using the 
ThermoScientific Quant'X EDXRF 
instruments.  The instrument methodology is 

Figure 5. Obsidian nodules from the Zayukovo 
(Baksan) source. 
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available in Shackley (2005, 2011), Shackley 
et al. (2016, 2017), and online at 
http://swxrflab.net/anlysis.htm. Both trace 
elements and oxides were acquired (Tables 1 
and 2).  The obsidian is a high silica rhyolite 
glass with relatively unique trace element 
composition in the region (see also Le 
Bourdonnec et al. 2012). 
 
Major, Minor, and Trace Element Results 
     Table 1 exhibits the major and minor oxide 
analysis of one source sample from Locality 1, 
results from the Keller et al. (1996) study, and 
the results of the analysis of USGS RGM-1 
rhyolite standard for this study and USGS 
recommended values.  The Keller et al. (1996) 
study and this study are in good agreement. 
The Zayukovo obsidian is a high silica 
rhyolite glass, reflected in its excellent value 
as a media for tool production (Figure 6). 
     Table 2 exhibits the raw trace element data 
from the analysis of the 34 source samples by 
sample number and locality. Locality is 
denoted by the suffix. The NAA results from 

Blackman's 1998 study, and the XRF results 
from the Keller et al. (1996) study are also 
included for reference.  As with the major and 
minor oxide results, there is good agreement 
between this study and Keller's (Table 2).  The 
NAA results from Blackman's (1998) study 
are somewhat deviant, in part due to the 
differences in instrumental precision between 
NAA and XRF and that some elements such 
as Zr and Ba are actually measured more 
accurately with XRF versus NAA (Glascock 
2011). In general, however, NAA measures 
many more elements with greater precision 
than XRF, particularly the rare earth elements 
(REEs; see Glascock 2011). However, given 
that most analyses of obsidian in the region 
use XRF, PIXE, or LA-ICP-MS, which have 
been shown to yield statistically similar 
results, the XRF data offered here should be 
comparable to most regional studies (see 
Poupeau et al. 2010). 
     Table 3 exhibits the mean and central 
tendency for the 34 Zayukovo source samples 
in table 2. It has generally been noted that the  

Figure 6. TAS plot of Zayukovo sample 9-1 from Locality 1 (Le Maitre et al. 1989). 
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Zayukovo (Baksan) obsidian "suggest a single 
homogeneous composition" (Le Bourdonnec 
et al. 2012: 1320), which is true generally, but 
there is elemental variability evident in this 
larger study, typical as source sample size 
increases (Shackley 2008). Evident in the 
mean and central tendency data are some trace 
elements, many of the mid-Z light-ion 
lithophile (LILE) and high-field strength 
(HFSE) elements that are measured well by 
XRF, that here have significant variability, 
including Rb and Ba and the minor element 
Mn (Table 3).  This variability is rather typical 
of many rhyolite compositions, but should be 
heeded in source assignment (Glascock 2011; 
Shackley 2005, 2011; Shackley et al. 2017).  
Still, as Le Bourdonnec and others noted it is 
still compositionally distinct from other 
regional obsidian sources (2012).   
     The variability within the Zayukovo source 
is also evident graphically.  Figure 7 plots four 
elements Mn, Rb, Zr, and Ba overlain by 95% 
confidence ellipses for each collection 
locality. Depending on the elements of interest 
and the bivariate plots here, various localities 
exhibit more or less variability.  However, in 
each case the vast majority of the Zayukovo 
source data are contained in the smallest 
confidence ellipsis and all three collection 
localities overlap compositionally (Figure 7).  
Again, however, as noted by Le Bourdonnec 
et al., even with the intra-source variability, 
the Zayukovo obsidian is elementally distinct 

from all the other known regional sources 
(2012: 1320; see also Blackman 1998; 
Poidevin 1998). 
     The XRF analysis presented here can serve 
as a baseline for geoarchaeological studies of 
obsidian procurement in the region, 
particularly for analyses using XRF, LA-ICP-
MS, and PIXE. The elemental variability 
evident is greater than indicated in earlier 
analyses with smaller sample sizes, but this is 
expected. The Zayukovo (Baksan) obsidian 
source is an important raw material source in 
the Cacausus region throughout prehistory, 
and these data should aid in the understanding 
of that prehistory. 
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SAMPLE Na2O MgO Al2O3 SiO2 K2O CaO TiO2 MnO Fe2O3
T Σ 

Zayukovo 9-1 4 0 
12.39

5 
76.74 4.796 

0.831
3 

0.046 0.0884 0.9892 99.89 

Keller et al. 
(1996) 

4.21 0.11 13.71 75.75 4.42 0.73 0.05 0.07 0.92 99.97 

RGM-1  
(this study) 

3.66 0 
12.20

2 
74.66 5.19 

1.492
3 

0.266 0.0449 2.281 99.796 

RGM-1 (USGS 
recommended) 

4.07±
0.15 

0.28±
0.28 

13.7±
0.19 

73.4±
0.53 

4.30±
0.10 

1.15±
0.07 

0.27±
0.02 

0.036±
0.0004 

1.86±0.03 99.06 

Table 1. Major and minor oxides for one source sample from Zayukovo Locality 1, results from the 
Keller et al. (1996) study, analysis of USGS RGM-1 rhyolite standard, and USGS RGM-1 
recommended values. All measurements in weight percent. 
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Locality/Sample Mn Zn Rb Sr Y Zr Nb Ba Pb Th 
1-1 458 78 303 60 31 72 14 211 50 30 
2-1 509 93 276 54 23 72 15 273 51 33 
3-1 475 82 288 60 33 73 13 234 62 20 
4-1 415 66 276 53 30 73 18 225 62 27 
5-1 466 153 268 51 25 76 17 213 52 25 
6-1 436 54 284 51 26 76 16 229 43 22 
7-1 508 61 300 56 25 73 15 295 52 27 
8-1 430 48 273 53 29 70 11 292 49 24 
9-1 456 59 293 54 27 71 20 193 47 32 

10-1 499 64 308 57 31 79 23 244 53 31 
11-1 446 59 277 55 31 76 18 199 49 26 
12-1 469 61 288 51 23 76 21 204 50 33 
13-1 455 83 288 56 29 76 13 204 51 28 
1-2 530 96 324 61 29 79 22 239 61 26 
2-2 441 86 281 52 29 81 20 224 52 31 
3-2 477 104 291 54 26 76 11 224 52 33 
4-2 448 88 289 53 26 77 22 226 53 27 
5-2 412 94 281 54 26 78 16 207 46 24 
6-2 541 69 311 63 26 85 26 229 55 32 
7-2 455 73 280 52 31 75 19 242 47 19 
8-2 441 73 294 54 30 75 20 234 55 34 
9-2 445 72 279 52 27 73 16 205 47 25 

10-2 444 130 278 56 25 70 16 191 51 26 
11-2 450 75 281 52 26 75 15 227 47 33 
1-3 435 69 275 53 27 72 16 233 50 31 
2-3 441 78 293 56 29 75 14 153 51 28 
3-3 459 70 293 52 33 73 18 233 47 27 
4-3 431 82 273 53 24 74 14 190 43 29 
5-3 445 65 291 56 31 71 19 245 48 34 
6-3 471 72 293 50 25 77 13 209 50 25 
7-3 445 86 288 57 27 74 20 179 57 32 
8-3 467 100 294 55 26 69 21 238 55 29 
9-3 469 62 288 53 25 75 13 215 47 21 

10-3 470 73 278 52 30 74 18 212 46 24 
Blackman 1998 

(n=10) 
 43 301   127  536 21  

Keller et al. 1996 
(n=1) 

542 43 280 53 22 65 12 173  22 

RGM-1 this study 293 42 147 109 26 220 11 843 22 16 
RGM-1 USGS 
recommended 

279±
31 

32±
nr 

150±8 110±
10 

25±
nr 

220±
20 

9±0.6 810±
46 

24±3 15±1.3 

Table 2. Trace element concentrations for the Zayukovo (Baksan) source, results from Blackman (1998) 
and Keller et al. (1996), USGS RGM-1 rhyolite standard this study, USGS RGM-1 recommended values. 
All measurements in parts per million (ppm). Localities denoted by suffix (1-3). 
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Figure 7. A- Zr versus Rb bivariate plot of the Zayukovo source samples by collection locality, and 
B-  Ba versus Mn bivariate plot of the Zayukovo source samples by collection locality. Confidence 
ellipses at 95%. 
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Table 3. Mean and central tendency 
data for the Zayukovo elements in 
Table 2. All measurements in parts per 
million (ppm). 
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N Minimum Maximum Mean Std. Deviati on 

Mn 34 412 541 460.0 29 .4 

Zn 34 48 153 78.8 20 9 

Rb 34 268 324 287.5 12.0 

Sr 34 50 63 54.4 3.0 
y 34 23 33 27.6 2.6 

Zr 34 69 85 74.7 3.3 

Nb 34 11 26 17.1 3.6 

Ba 34 153 295 222.7 28.6 

Pb 34 43 62 50.9 4.7 

Th 34 19 34 27.9 4.1 
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AN INNOVATIVE METHOD FORCOMPUTING THE HYDRATION RATE FOR THE  
BROWNS BENCH OBSIDIAN SOURCE 

 
Alexander K. Rogers, MA, MS, RPA 

Daron Duke, PhD, RPA 
 

Introduction 
     As referred to here, Browns Bench 
represents three chemically clustered but 
overlapping groups that all occur across a 
roughly 4,400 km2 region at the Nevada-
Idaho-Utah border (Hughes and Smith 1993; 
Page and Bacon 2016). The most familiar 
source names for these are Browns Bench, 
Browns Bench Area, and Butte Valley Group 
A. Prior work with large samples of each 
suggests there is no meaningful distinction in 
hydration rate among them (Duke 2008, 
2011). 
     Hydration rates for obsidian can be 
computed in a straightforward manner by 
association with radiocarbon dates, using a 
linear least-squares best fit between the 
hydration rim and the square root of the age. 
To be useful beyond a particular site, however, 
an effective hydration temperature (EHT) 
must be associated with the rate, and the EHT 
is influenced strongly by local temperature 
conditions. Generally the temperature 
parameters need to compute EHT are 
developed from meteorological data, which is 
a valid method unless site formation processes 
are causing ambiguities in the temperature 
history. In this paper, we describe an 
innovative technique for determining the EHT 
of a site, and using it to adjust the hydration 
rate. 
 
Method 
     Three sites were used as data sources 
(42To137 – “Mosquito Willies”; 42To2622 – 
the Cache Site; and 42To3817 – the Cone 
Site), and two of the three data sources 
involved obsidian specimens that were 
eroding out of sand dunes, so the burial depth 
and hence EHT were ambiguous (Duke 2011; 

Duke et al. 2019; Young et al. 2008). Because 
of this phenomenon, we anticipated that use of 
meteorological parameters would not be 
successful. Fortunately, the data sets included 
both Browns Bench and Topaz Mountain 
specimens, and the rate parameters for the 
latter have already been established by 
laboratory methods (Rogers and Duke 2011). 
The method employed here was to use the 
Topaz Mountain data to calibrate the EHT of 
the sites, and then apply that EHT in 
determining a hydration rate for Browns 
Bench. 
     In computing a hydration rate, it is 
necessary to adjust the hydration rim values to 
a single, known, EHT, including the effects of 
burial depth. At 42To137, the obsidian 
specimens were obtained from various burial 
depths, which were used in the computation. 
However, for 42To2822 and 42To3817, the 
obsidian was on the surface but had eroded out 
of dunes which were up to a meter in depth. 
For computation purposes, these specimens 
were assigned a burial depth of 1 meter, and 
the assumption was made that they had been 
exposed by erosion only recently. 
      In each case, the radiocarbon dates were 
calibrated with Calib 6.0, yielding the median 
calibrated age in calendar years before 1950. 
These were the then converted to the physical 
age, in calendar years before 2000 (cyb2k) by 
adding 50 years. Radiocarbon dates associated 
with the sites are presented in Table 1.  
     The mean age for 42To137 is 1291 cal BP, 
or 1341 cyb2k; the mean for 42T02822 is 
10255 cal BP, or 10255 cyb2k; the mean for 
42T03817 is 11106 cal BP, or 11156 cyb2k. 
These values were used in the rate 
computation. 
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42To137 42To2622 42To3817 
RC 

mean, 
rcybp 

RC std. 
dev, yrs. 

 

Calib 
Median, 
cal BP 

RC 
mean, 
rcybp 

RC std. 
dev, yrs. 

 

Calib 
Median, 
cal BP 

RC 
mean, 
rcybp 

RC std. 
dev, yrs. 

 

Calib 
Median, 
cal BP 

1230 60 1159 9090 60 10249 9510 50 10823 
1190 60 1117 8910 50 10035 9810 50 11226 
1470 60 1367 8980 50 10159 9870 50 11270 
1350 50 1277 9210 60 10376    
1330 40 1265       
1370 40 1295       
1410 50 1323       
1270 50 1207       
1450 60 1351       
1510 40 1394       
1550 70 1448       

      Computing a temperature adjustment 
requires estimating the site temperature 
parameters. In this case, Wendover, Utah, 
which is at essentially the same elevation and 
in the same weather patterns, was used as a 
proxy. Temperature data were downloaded 
from the Western Regional Climate Center 
website and the temperature parameters were 
computed as described in Rogers (2016).  The 
average annual temperature (Ta) was 11.35C, 
the annual variation (Va0, hot-month mean 
minus cold-month mean) was 29.17C, and 
the mean diurnal variation (Vd0) was 12.07C. 
These parameters are for conditions at the 
surface, so the EHT for surface conditions is 
given by 
 
EHTs = Ta + 0.0062*(Va0

2 + Vd0
2)  (1) 

 
For this case EHTs = 17.53C. 

 
Topaz Mountain Obsidian  
     A hydration rate is computed by a linear 
least-squares best fit between the EHT-
adjusted hydration rim and the square root of 
the age. For this case, the EHT for each artifact 
was adjusted to local conditions at the surface, 
a rate was computed and compared with the 

known laboratory rate, and the site EHT 
implied by this rate was computed. 
Mathematically, EHT at artifact depth is 
 
EHTd = Ta + 0.0062*(Va

2 + Vd
2)  (2) 

 
where Vd and Va are given by 
 
Va = Va0*exp(-0.44*z)    (3) 
 
Vd = Vd0*exp(-8.5*z)     (4) 
 
and z is burial depth in meters. The rim 
correction factor, RCF, which adjusts the rim 
value at depth to the value it would have had 
at surface EHT, is 
 
RCF=exp(E/(273.15+EHTd) –     

E/(273.15+EHTs))/2)    (5) 
 
where E is the activation energy for the 
obsidian source (10370C, in this case 
[Rogers and Duke 2011]). 
 
     Table 2 presets the data for the 
computation of a rate and associated EHT for 
Topaz Mountain obsidian; Rm is the measured 
hydration rim value, and Rs is the value 
adjusted to surface EHT, both in microns.  

Table 1. Radiocarbon ages for Utah Sites 
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Rm z, m Ta Va0 Vd0 EHTd EHTs RCF Rs 
Mean 

CYB2K Site 
2.50 0.15 11.35 29.17 12.07 16.04 17.53 1.10 2.74 1341 42To137 
3.60 0.15 11.35 29.17 12.07 16.04 17.53 1.10 3.95 1341 42To137 
2.77 0.15 11.35 29.17 12.07 16.04 17.53 1.10 3.03 1341 42To137 
3.72 0.25 11.35 29.17 12.07 15.60 17.53 1.13 4.19 1341 42To137 
4.04 0.45 11.35 29.17 12.07 14.90 17.53 1.18 4.75 1341 42To137 
1.80 0.45 11.35 29.17 12.07 14.90 17.53 1.18 2.11 1341 42To137 
1.89 0.45 11.35 29.17 12.07 14.90 17.53 1.18 2.22 1341 42To137 
2.03 0.55 11.35 29.17 12.07 14.60 17.53 1.20 2.43 1341 42To137 
3.30 0.55 11.35 29.17 12.07 14.60 17.53 1.20 3.96 1341 42To137 
4.10 0.35 11.35 29.17 12.07 15.23 17.53 1.15 4.73 1341 42To137 
1.60 0.05 11.35 29.17 12.07 16.78 17.53 1.05 1.67 1341 42To137 
4.30 0.25 11.35 29.17 12.07 15.60 17.53 1.13 4.85 1341 42To137 
3.00 0.15 11.35 29.17 12.07 16.04 17.53 1.10 3.29 1341 42To137 
3.00 0 11.35 29.17 12.07 17.53 17.53 1.00 3.00 1341 42To137 
9.80 1 11.35 29.17 12.07 13.54 17.53 1.28 12.56 10255 42To2622 

10.00 1 11.35 29.17 12.07 13.54 17.53 1.28 12.82 10255 42To2622 
7.40 1 11.35 29.17 12.07 13.54 17.53 1.28 9.49 10255 42To2622 
9.10 1 11.35 29.17 12.07 13.54 17.53 1.28 11.66 10255 42To2622 

10.00 1 11.35 29.17 12.07 13.54 17.53 1.28 12.82 10255 42To2622 
7.20 1 11.35 29.17 12.07 13.54 17.53 1.28 9.23 10255 42To2622 
9.00 1 11.35 29.17 12.07 13.54 17.53 1.28 11.54 10255 42To2622 
7.44 1 11.35 29.17 12.07 13.54 17.53 1.28 9.54 10255 42To2622 
8.34 1 11.35 29.17 12.07 13.54 17.53 1.28 10.69 10255 42To2622 
8.07 1 11.35 29.17 12.07 13.54 17.53 1.28 10.34 10255 42To2622 
7.54 1 11.35 29.17 12.07 13.54 17.53 1.28 9.67 10255 42To2622 
8.54 1 11.35 29.17 12.07 13.54 17.53 1.28 10.95 10255 42To2622 
8.59 1 11.35 29.17 12.07 13.54 17.53 1.28 11.01 10255 42To2622 
8.40 1 11.35 29.17 12.07 13.54 17.53 1.28 10.77 10255 42To2622 
8.47 1 11.35 29.17 12.07 13.54 17.53 1.28 10.86 10255 42To2622 
8.50 1 11.35 29.17 12.07 13.54 17.53 1.28 10.90 10255 42To2622 
9.00 1 11.35 29.17 12.07 13.54 17.53 1.28 11.54 11156 42To3817 
8.09 1 11.35 29.17 12.07 13.54 17.53 1.28 10.37 11156 42To3817 
8.05 1 11.35 29.17 12.07 13.54 17.53 1.28 10.32 11156 42To3817 
7.37 1 11.35 29.17 12.07 13.54 17.53 1.28 9.45 11156 42To3817 
7.63 1 11.35 29.17 12.07 13.54 17.53 1.28 9.78 11156 42To3817 
7.72 1 11.35 29.17 12.07 13.54 17.53 1.28 9.90 11156 42To3817 
9.05 1 11.35 29.17 12.07 13.54 17.53 1.28 11.60 11156 42To3817 
9.05 1 11.35 29.17 12.07 13.54 17.53 1.28 11.60 11156 42To3817 
8.00 1 11.35 29.17 12.07 13.54 17.53 1.28 10.25 11156 42To3817 
8.03 1 11.35 29.17 12.07 13.54 17.53 1.28 10.29 11156 42To3817 
7.64 1 11.35 29.17 12.07 13.54 17.53 1.28 9.79 11156 42To3817 
7.04 1 11.35 29.17 12.07 13.54 17.53 1.28 9.02 11156 42To3817 
7.22 1 11.35 29.17 12.07 13.54 17.53 1.28 9.25 11156 42To3817 
7.24 1 11.35 29.17 12.07 13.54 17.53 1.28 9.28 11156 42To3817 
7.30 1 11.35 29.17 12.07 13.54 17.53 1.28 9.36 11156 42To3817 
7.31 1 11.35 29.17 12.07 13.54 17.53 1.28 9.37 11156 42To3817 
7.76 1 11.35 29.17 12.07 13.54 17.53 1.28 9.95 11156 42To3817 
7.99 1 11.35 29.17 12.07 13.54 17.53 1.28 10.24 11156 42To3817 
8.03 1 11.35 29.17 12.07 13.54 17.53 1.28 10.29 11156 42To3817 
8.05 1 11.35 29.17 12.07 13.54 17.53 1.28 10.32 11156 42To3817 
8.05 1 11.35 29.17 12.07 13.54 17.53 1.28 10.32 11156 42To3817 
8.17 1 11.35 29.17 12.07 13.54 17.53 1.28 10.47 11156 42To3817 
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Rm z, m Ta Va0 Vd0 EHTd EHTs RCF Rs 
Mean 

CYB2K Site 
8.26 1 11.35 29.17 12.07 13.54 17.53 1.28 10.59 11156 42To3817 
8.27 1 11.35 29.17 12.07 13.54 17.53 1.28 10.60 11156 42To3817 
8.34 1 11.35 29.17 12.07 13.54 17.53 1.28 10.69 11156 42To3817 
8.87 1 11.35 29.17 12.07 13.54 17.53 1.28 11.37 11156 42To3817 
9.01 1 11.35 29.17 12.07 13.54 17.53 1.28 11.55 11156 42To3817 
9.03 1 11.35 29.17 12.07 13.54 17.53 1.28 11.57 11156 42To3817 
9.65 1 11.35 29.17 12.07 13.54 17.53 1.28 12.37 11156 42To3817 
9.74 1 11.35 29.17 12.07 13.54 17.53 1.28 12.49 11156 42To3817 
9.78 1 11.35 29.17 12.07 13.54 17.53 1.28 12.54 11156 42To3817 

10.98 1 11.35 29.17 12.07 13.54 17.53 1.28 14.07 11156 42To3817 

  
The rate as computed from the data of Table 2 
is 10.84 µ2/1000 years. The temperature 
dependence of hydration rate is given by the 
Arrhenius equation 
 
k = k0*exp(-E/T)      (6) 
 
where k is the rate in 2/unit time, k0 is the pre-
exponential in the same units, E is the 
activation energy expressed in K, and T is 
effective hydration temperature (EHT) in K. 
For Topaz Mountain obsidian, k0 = 1.87  1013 
2/yr and E = 10370 K (Rogers and Duke 
2011), so knowing the rate allows 

computation of EHT. A rate of 10.84 µ2/1000 
years corresponds to a local EHT of 22.46C, 
or 4.93C above what was expected from 
meteorological data. This demonstrates, inter 
alia, the disproportionate effect of even a short 
surface hot-soak on the effective hydration 
temperature. 
 
Browns Bench Obsidian 
 A similar process was used for Browns 
Bench obsidian, from the same three sites. 
Table 3 presents the data for the rate 
computation. 

 

Rm z, m Ta Va0 Vd0 EHTd EHTs RCF Rs 
Mean 

CYB2K Site 
5.80 0.45 11.35 29.17 12.07 14.90 17.53 1.16 6.74 1341 42To137 
4.20 0.35 11.35 29.17 12.07 15.23 17.53 1.14 4.79 1341 42To137 
5.30 0.25 11.35 29.17 12.07 15.60 17.53 1.12 5.92 1341 42To137 
3.70 0.35 11.35 29.17 12.07 15.23 17.53 1.14 4.22 1341 42To137 
3.00 0.00 11.35 29.17 12.07 17.53 17.53 1.00 3.00 1341 42To137 

11.29 1.00 11.35 29.17 12.07 13.54 17.53 1.26 14.19 10255 42To2622 
13.22 1.00 11.35 29.17 12.07 13.54 17.53 1.26 16.61 10255 42To2622 
11.32 1.00 11.35 29.17 12.07 13.54 17.53 1.26 14.23 10255 42To2622 
12.20 1.00 11.35 29.17 12.07 13.54 17.53 1.26 15.33 10255 42To2622 
11.06 1.00 11.35 29.17 12.07 13.54 17.53 1.26 13.90 10255 42To2622 
11.00 1.00 11.35 29.17 12.07 13.54 17.53 1.26 13.82 11156 42To3817 
12.04 1.00 11.35 29.17 12.07 13.54 17.53 1.26 15.13 11156 42To3817 
8.85 1.00 11.35 29.17 12.07 13.54 17.53 1.26 11.12 11156 42To3817 

 

Table 2. Topaz Mountain obsidian and radiocarbon data. 

Table 3. Obsidian and radiocarbon data for Browns Bench 
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     Computation of a rate, again by a linear 
least-squares best fit between the EHT-
corrected rim and the square root of time, 
yields 20.11 µ2/1000 years for local EHT 
conditions. The local EHT was computed 
above to be 22.46C. Knowing a rate and a 
temperature, the intrinsic water content w can 
be computed from the equation 
 
k=exp(37.76–2.289*w–10433+1023*w/T) (7) 
 
where k is rate in 2/1000 yrs, w is total water 
content in wt%, and T is temperature in K 
(Rogers 2015). Knowing a rate and a 
temperature, w can be computed from 
equation (7) as w = 0.46wt% 
 
The pre-exponential constant is 
 
k0 = exp(37.76 – 2.2289*w)   (8) 
 
or 8.74  10 15 2/1000 yrs.  The activation 
energy is then 
 

E = 10433 – 1023*w     (9) 
 
or 9966K. 
 
 Finally, a correction factor to adjust the 
rate to 20C is 
  
Frate=exp(E/(273.15+22.46)– 

E/(273.15+20.00))    (10) 
 
or 0.748 (note that this differs from equation 
(5) by the absence of a 2 in the denominator of 
the exponential). This leads to a Browns 
Bench hydration rate of 15.16 in 2/1000 yrs 
at 20C. 
     This rate, and the rates computed for Topaz 
Mountain, give archaeologically reasonable 
ages for obsidian at the Bonneville Estates 
Rockshelter in eastern Nevada (Rogers and 
Duke 2019; publication forthcoming). 
     Finally, for convenience of archaeological 
use, Figure 1 presents a graph of hydration rate 
of these two sources for temperatures between 
10 and 35C. 
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Figure 1. Hydration rate comparison for obsidians from the Topaz Mountain and Brown’s Bench 
sources. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://members.peak.org/~obsidian/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #61 is May 1, 2018. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 

 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or 
checks payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://members.peak.org/~obsidian/  
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com  

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://members.peak.org/~obsidian/  and check it out! Please note that due to changes in the membership 
calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will be sent to you 
as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is enclosed 
(see below). 

 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual membership 

fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related article 

for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I have also 
enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment: (or pay online with PayPal http://members.peak.org/~obsidian/) 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 



NEWS AND NOTES 
 

Have news or announcements to share? 
Send them to IAOS.Editor@gmail.com for 

the next issue of the IAOS Bulletin. 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
CALL FOR NOMINATIONS: IAOS SECRETARY/TREASURER 

 

We wish to thank Matt Boulanger for his many years of service to the IAOS as 
Secretary/Treasurer, but we are now overdue for an election for that office. That means that it’s 
time for nominations for our next IAOS Secretary/Treasurer. Elections will be held this winter 
and the winner announced at the 2020 IAOS meeting at the SAAs in Austin, TX. The winner 
will begin serving immediately after the 2020 IAOS meeting and will coordinate with Matt 
Boulanger for the handoff of accounts and records. The Secretary/Treasurer’s duties are outlined 
on page two of this issue of the Bulletin. If you, or someone you know, would be interested in 
serving as IAOS Secretary/Treasurer, please send a nomination and candidate statement to Kyle 
Freund at kylepfreund@gmail.com. Candidate statements will be published in the winter issue 
of the Bulletin. 

   

International Association for Obsidian Studies 
 
President Kyle Freund 
President-Elect Sean Dolan 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://www.deschutesmeridian.com/IAOS/  
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Responsibilities of the IAOS Secretary/Treasurer 
 

We are now seeking nominations and candidate statements for the position of IAOS 
Secretary/Treasurer. Please email these to President, Kyle Freund at kylepfreund@gmail.com. 
Candidate statements will be published in the winter issue of the IAOS Bulletin. 
 
The Secretary‐Treasurer, subject to the directives of the President in consultation with the Vice 
President, shall be responsible for maintaining contact with the President and Vice President, have 
charge of administrative matters under the direction of the President, be responsible for the 
administration of the finances of the IAOS subject to provisions in these By‐laws.  
 
Duties of the Secretary‐Treasurer are to:  
 
1. Announce all meetings to the membership of the IAOS, either by mail, email, or through the 
IAOS Newsletter.  
 
2. Maintain and distribute minutes of all meetings to the Executive Board.  
 
3. Keep and update membership rolls of the IAOS on both electronic and written media, 
maintaining a minimum of two backup copies of electronic membership, By‐laws, Working 
Policies, and other documents authorized or adopted by the IAOS  
 
4. Maintain records of all financial transactions in accordance with standard bookkeeping 
practices.  
 
5. Have custody of all money and securities for the IAOS.  
 
6. Assemble and mail or email articles, and announcements to the membership.  
 
7. Mail/email and receive applications for membership.  
 
8. Conduct elections as described in Article 9.  
 
The Secretary‐Treasurer is directed to correspond with every IAOS member each year, 
encouraging them to renew their membership, informing them of any changes in annual dues, 
IAOS activities, and officers. This correspondence may be included in a bulletin or newsletter that 
discusses other IAOS matters.  
 
As soon as possible following the Annual Meeting, the Secretary‐Treasurer will mail or email to 
all members of the Executive Board a copy of the current By‐laws, a copy of the minutes of the 
Executive Board and Annual Meeting, and a copy of membership materials and IAOS stationary. 
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NOTES FROM THE PRESIDENT 
     Summer is finally here, and like many of 
you I am gearing up for this year’s field 
season. The summer will bring me to eastern 
Europe, Italy, and then back to Florida. As 
always seems to be the case, the length of my 
stay in each region will depend on the 
decisions of funding agencies. 
     The 2nd International Obsidian Conference 
(IOC) is taking place in Sárospatak, Hungary 
this May, and I anticipate catching up with 
many of you there. The session abstracts span 
a wide range of topics, from geology, 
provenance, and use-wear, to an exploration 
of the “allure of obsidian.” The conference 
builds on the successful IOC in Lipari in 2016 
and will no doubt facilitate lots of interesting 
discussion. Based on the photos on the 
website, it should be a picturesque and 
inviting venue. An excursion to visit the 
Carpathian obsidian outcrops will be a 
highlight of the trip. 
     It’s been a busy year for IAOS, and we 
have been involved in a number of endeavors. 
We held our election for IAOS President and 
received interest from three highly-qualified 
candidates. Sean Dolan won the election and 
will take over at next year’s SAA Annual 
Meeting. I hope that Lucas Martindale 
Johnson and Dora Moutsiou will continue to 
remain active in the organization in the future. 
     The SAAs were in Albuquerque this year, 
and it was colder and windier than I expected. 
The city was beautiful, and I enjoyed sampling 

some of the great food and local beers. I snuck 
away for a day to visit Chaco Canyon and was 
not disappointed (picture below). The canyon 
features multiple great houses, lots of hiking, 
and a variety of petroglyphs waiting to be 
discovered by a careful eye. Former IAOS 
President Ana Steffen and Nick Jarman also 
organized a joint IAOS/PQEMIG field trip to 
the Jemez Mountains obsidian source. Due to 
flight delays I was unable to attend, but was 
told that it was a great experience - despite the 
snow. 
     Congratulations go out to former IAOS 
President Steve Shackley for winning the 
SAA Fryxell Award for Interdisciplinary 
Research. Steve’s 30 plus year career has 
spanned the fields of anthropology, 
archaeology, geology, and museum studies, 
and many IAOS members were part of his 
honorary session. Dinner and margaritas were 
an appropriate way to cap off the symposium. 
Also of note was the IAOS-sponsored session 
on "Advances in Obsidian Studies of the Old 
and New Worlds" organized by Yuichi 
Nakazawa and Phyllis Johnson. 
     More pictures of IAOS events at the SAA 
meetings in Albuquerque are on the next page. 
 
Have a great summer! 
 
Kyle Freund, IAOS President 
Department of Anthropology 
Indian River State College 
kfreund@irsc.edu  
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Left: Steve Shackley presenting during the Fryxell Award session at the 2019 SAA meetings in 
Albuquerque. Photo credit: Sean Dolan. 
Right: Three academic generations: Geoff Clark (Steve Shackley’s Ph.D. Adviser), Steve 
Shackley, and Carolyn Dillian (Steve Shackley’s Ph.D. Advisee). Photo credit: Kathy Butler. 

Participants in the 2019 Fryxell Award session honoring Steve Shackley. (left to right) Kyle 
Fruend, Mark McCoy, Jennifer Kahn, Jeffery Clark, Bonnie Clark, Rosemary Joyce, Carolyn 
Dillian, Nicholas Tripcevich, Steve Shackley, Robin Torrence, Ellery Frahm, Sean Dolan, Mike 
Glascock, Jeff Speakman, Robert Tykot, Christopher Stevenson. 
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CONGRATULATIONS TO M. STEVEN SHACKLEY 
 

Contributed by Christopher Stevenson 
 

     Professor M. Steven Shackley has been awarded the 2019 Fryxell Award for Interdisciplinary 
Research in Archaeology. Over a long and productive career of thirty years Professor Shackley is 
best known for his work on obsidian characterization in the American Southwest where he has 
been on the forefront of elemental analysis using X-ray fluorescence (XRF) spectrometry as a basis 
for understanding regional interaction in prehistory. In this capacity, he has been a steady voice 
arguing for the importance of high-quality scientific research in archaeology and geological 
sciences. Complementing this regional focus, are his contributions to the international field of 
obsidian studies. 
     In order to recognize these outstanding career accomplishments, a half-day session on obsidian 
sourcing studies was organized at the 2019 Annual Meeting of the Society for American 
Archaeology in Albuquerque, New Mexico. Fifteen papers were presented on XRF analysis in 
regions across the globe, ranging from New Mexico to Near Oceania. Professor Shackley served 
as the session discussant and gave the audience many personal details about the history of his 
academic career. A post-session dinner was held afterward at a fine Mexican restaurant to continue 
the celebration that recognizes how much Steve has contributed to our field of research. 
 
 
 
Steve Shackley has provided an EDXRF analysis of the Fryxell Medallion. He noted: “I would 
classify it somewhere between a Cu brass (Zn) and bronze (Sn). There is some Pb as well. The Zn 
will keep the Cu from patinating too much I assume.” 
 
The instrumental method is at: http://swxrflab.net/anlysis.htm. The 32X LB 17 standard is a leaded 
bronze from MBH Analytical Ltd. in England. The recommended values are included. 
 

Sample Mn Fe Co Ni Cu Zn As Mo Ag Sn Sb Au Pb Bi 
 % % % % % % % % % % % % % % 

FRYXELL 
MEDALLION 0.00 0.11 BDL 0.31 90.06 5.02 0.00 BDL 0.03 2.82 0.02 BDL 1.55 0.03 
32XLB17 0.19 0.49 0.11 0.45 75.32 0.64 1.36 BDL 0.94 5.83 3.69 0.01 10.75 0.23 
32XLB17 
recommended 0.20 0.53 0.01 0.44 74.83 0.63 1.51 nr 0.91 5.97 4.10 nr 9.83 0.22 
BDL=below detection limits            
nr= not reported              

 
 
 
  



IAOS Bulletin No. 61, Summer 2019 
Pg. 6 

Photos from the IAOS/Prehistoric Quarries and Mines Interest Group field trip to Valles Caldera, 
led by Ana Steffen and Nick Jarman. It was cold and snowy, but we had a wonderful time! Thank 
you, Ana and Nick! Photos by Carolyn Dillian: 
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IAOS Sponsored SAA Session: Advances in Obsidian Studies in the Old and New Worlds 
 

Contributed by Phyllis Johnson 
 
     The 2019 IAOS-sponsored Society for 
American Archaeology (SAA) session entitled 
“Advances in Obsidian Studies in the Old and 
New Worlds” was organized by Yuichi 
Nakazawa and Phyllis Johnson in an effort to 
explore novel methods and advances in 
traditional methods for the study of obsidian 
that were applicable worldwide. The session 
included seven excellent papers covering a 
broad range of methodological approaches 
(including obsidian hydration dating (OHD), x-
ray fluorescence (XRF) analyses, agent-based 
modeling (ABM), obsidian procurement 
strategies, and the uses of pitchstone) and 
geographical regions (California, Guatemala, 
Japan, and Scotland). Robert Tykot kindly 
served as the discussant for the session. Here, I 
briefly describe the contributions of each 
paper. 
     The session began with two papers on 
obsidian hydration dating. In Paleo-
temperature Adjustment for Obsidian 
Hydration Dating, Alexander Rogers and 
Christopher Stevenson discussed their newly 
developed method for extending the range of 
validity of obsidian dates further into the 
Paleolithic period than previously thought 
possible. This method corrects for the 
instability of temperatures over the past 
hundred thousand years and extends possible 
dates back to 200,000 years. The authors 
concluded that a paleotemperature correction is 
necessary for artifacts with ages greater than 
about 13,000 years. This method has been 
documented in IAOS Bulletin 59 (Rogers 
2018). 
     In An Assessment of the Intrinsic Water 
Content toward Understanding Obsidian 
Hydration: A Case Study of Paleolithic 
Obsidian from the Shirataki in Hokkaido, 
Japan, Yuichi Nakazawa and Kyohei Sano 

followed Rogers and Stevenson with their case 

study that applied OHD to an the Kyu-Shirataki 
3 site in Hokkaido, Japan, where as many as 
147,000 obsidian artifacts have been collected, 
in order to provide empirical data connecting 
hydration measurements to archaeological 
questions. The main problem identified by the 
authors for using OHD to date obsidian from 
this site is that obsidian nodules derived from 
the same source buried under same ambient 
temperature may have had different hydration 
rates. The authors identified three potential 
causes for these differences: sample size, 
human behavior, and intrinsic water content, 
though these have not yet been tested. Future 
research will include measuring the water 
content for each specimen in order to determine 
if water content causes these differences. 
     The following three papers applied 
chemical sourcing strategies to the analysis of 
obsidian artifacts. In Variation in Obsidian 
Source Consumption within the Kingdom of 
Piedras Negras, Max Seidita, Alejandra Roche 
Recinos, Whittaker Schroder, Charles Golden, 
and Andrew Scherer presented the results of 
portable XRF (pXRF) of approximately 2,100 
obsidian artifacts derived from nine sites within 
the Piedras Negras kingdom in order to 
examine the structure and nature of obsidian 
procurement in the Piedras Negras kingdom. 
The authors found that while the majority of the 
analyzed artifacts were sourced from the El 
Chayal source in southern Guatemala, the 
marketplace contained a wider variety of 
obsidian sources than any of the other sampled 
contexts, including an obsidian workshop at the 
site of Budsilha. The authors suggested that 
future work should include analysis of 
production techniques in conjunction with 
sourcing data to provide a better understanding 
of the structure of obsidian provisioning 
systems.  
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     In Assessing the Potential for ED-XRF in 
Archaeometric Studies: A Focus on Data 
Sharing and Bulk Chemical Analysis, Jeffrey 
Ferguson stressed that, although XRF can 
provide valuable information for 
archaeological research, this does not mean it 
is always the most appropriate method. XRF is 
increasingly becoming popular for analyzing 
obsidian due to its speed and low cost. Though 
obsidian is one of the most ideal archaeological 
materials for XRF analysis, Ferguson noted 
that it is important to understand the limits of 
the region you study, as many have 
compositionally-similar sources, resulting in 
overlapping or inaccurate results. Furthermore, 
best practices include using a single, properly 
calibrated instrument, and materials that are 
chemically complex, such as ceramics should 
not be analyzed using pXRF. 
     In Temporal Changes in Obsidian 
Procurement Strategy during the Upper 
Paleolithic on Hokkaido: Pre-LGM and LGM 
assemblages in the Tokachi plain and Ishikari 
Lowland, Masami Izuho and Jeffrey Ferguson 
paired XRF with neutron activation analysis 
(NAA) of obsidian artifacts to assess how 
social organization and mobility patterns 
changed in the south of Paleo-Sakhalin- 
Hokkaido- Kurile Peninsula (s-PSHK) between 
34,000-23,000 years BP. The authors found 
that during this time, the sources closest to the 
site (0-30km) dominated the assemblage, but 
between 27,000-23,000 years BP, foragers 
obtained 10-20% of obsidian from distant 
sources (greater than 30km). Future research 
will focus on assessing 1) how the mobility 
pattern changed; and 2) how land-use patterns 
changed. 
     In Potential Applications for Agent-Based 
Modeling in Obsidian Studies, Phyllis Johnson 
discussed her preliminary work developing an 
ABM to examine the post-depositional 
movement of lithic artifacts. More specifically, 
Johnson seeks to understand how 
microdebitage (measuring < 4mm) moves after 
archaeological sites are abandoned. Johnson 

has collected 480 soil samples from the Late 
Classic Maya capital of Guatemala for the 
purpose of collecting microdebitage in order to 
identify areas where primary obsidian 
reduction took place. This work is particularly 
timely because many Maya sites in 
Mesoamerica are being heavily threatened by 
rapid deforestation and looting. A decade ago, 
the majority of Tamarindito was still covered 
in rainforest. Today, however, only the two 
main plazas have forest cover. As such, 
Johnson hopes to use these data to test the 
accuracy of the model, which will then be used 
to target those areas of Tamarindito that are 
most vulnerable to erosion and the loss of data 
for further research. 

To end our session, Clive Bonsall and 
Maria Gurova presented Pitchstone in 
Prehistory: New Insights into the Mesolithic 
and Neolithic Use of Pitchstone in Scotland. 
Like obsidian, pitchstone is a volcanic glass, 
but it differs from obsidian in several ways, 
including having a higher water content, a 
duller luster, and often a “hackly” fracture. The 
only known European sources of pitchstone are 
in Arran and Eigg of the British Tertiary 
Volcanic Province. During the Mesolithic, 
pitchstone appears to only have been used in 
Arran, but its use spread throughout northern 
England and Ireland during the Neolithic 
period. In the present study, Bonsall and 
Gurova used pXRF to reanalyze 28 artifacts 
from 22 sites originally analyzed by Williams-
Thorpe and Thorpe (1984) using XRF and 
NAA. Though the original study determined 
that these artifacts were all sourced from Arran, 
the present reanalysis determined that none of 
the artifacts were from known Arran sources, 
but not all sources have been analysed. 
Furthermore, usewear analyses proved very 
difficult in distinguishing usewear from 
taphonomic damage. Though this study 
remains preliminary, the authors demonstrate 
that there is much work to be done to 
understand archaeological uses of pitchstone. 
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OBSIDIAN ARTIFACTS FROM LA VENTA AND SOURCES IN MESOAMERICA 
 

Michael D. Glascock1, Kylie Gannan1, and Thomas R. Hester2 

 

1University of Missouri, Columbia; 2University of Texas, Austin 
 

Presented at SAA 2019 Fryxell Symposium in honor of M. Steven Shackley 

Introduction 
     Obsidian was one of the most extensively 
used lithic materials in prehistoric 
Mesoamerican society, and it maintained this 
role from the Formative period until the early 
years of the Spanish Colonial era. From 1968 
through 1972, Robert Heizer and colleagues at 
U.C. Berkeley used X-ray fluorescence (XRF) 
to analyze obsidian artifacts from several well-
known archaeological sites in Mesoamerica. 
The sites include La Venta, Cempoala, 
Cholula, El Tajin, and Quiahuitzlan, all located 
in Mexico. The results of their investigations 
were reported in a series of articles in 
Contributions of the University of California-
Archaeological Research Facility (Hester et al. 
1972; Jack et al. 1968, 1972).  
     The artifacts from the U.C. Berkeley studies 
were in the possession of Thomas Hester until 
the summer of 2018, when he transferred them 
to MURR. We thought it might be interesting 
to re-analyze the artifacts using modern 
methods and to assign the artifacts to sources 
based on comparisons to the more 
comprehensive database for obsidian sources 
in Mesoamerica accumulated at MURR over 
the past ~40 years. 
 
Historical Background 
     The archaeological site of La Venta is 
located in the southern state of Tabasco and is 
well known to Mesoamerican archaeologists as 
a Formative Period site of the Olmec 
civilization. Following the decline of the 
original Olmec capital at San Lorenzo around 
900 BCE, La Venta became the leading Olmec 
site. For about 500 years, La Venta was the 
most significant cultural, economic, and 

population center for the Olmecs. Obsidian was 
used abundantly at La Venta. Due to the 
distance from La Venta to the nearest sources, 
the raw material must have been acquired 
through a mechanism involving long distance 
trade or exchange. 
     The studies of Heizer and colleagues at La 
Venta and other sites were the very first attempt 
by archaeologists to use chemical composition 
to identify the source(s) of obsidian artifacts in 
Mesoamerica. The vast majority of the artifacts 
studied were in the form of prismatic blades of 
various sizes, shapes, and thicknesses.  
     Heizer’s group analyzed the obsidian 
artifacts using a rapid-scan XRF procedure by 
which they measured five mid-Z elements: Rb, 
Sr, Y, Zr, and Nb. The elements were selected 
because they have excellent properties for 
measurement by XRF. First, they are sensitive 
to XRF at concentrations down to few parts per 
million. Second, due to their size and/or charge, 
these elements are incompatible with 
crystallization and they tend to remain in the 
melt phase of the magma during the rapid 
cooling process that produces obsidian. These 
properties make them sensitive indicators of 
the differences between individual obsidian 
sources. 
     Because appropriate standard reference 
materials (SRMs) were unavailable to calibrate 
their XRF instrument for obsidian 
measurements, Heizer’s group resorted to 
using peak areas as their method for 
discriminating between different obsidian 
sources. An obvious limitation with the 
reporting of peak areas is that the data are 
instrument-specific. Therefore, it is not 
possible to compare their measurements with 
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Figure 1. Ternary plot showing artifacts from 
La Venta reported by Jack and Heizer (1968) 
based on peak areas for Rb, Sr, and Zr. Five 
major types were identified by Types A, B, C, 
D, and E. 

measurements made on a different XRF 
spectrometer or measurements by other 
analytical methods such as neutron activation 
analysis (NAA) or inductively coupled plasma 
(ICP). 
     A second more important limitation to the 
work by Heizer and colleagues is that at the 
beginning of their investigations, knowledge 
regarding the locations of obsidian sources in 
Mesoamerica was very limited. As a result, 
they assigned labels such as Type A, B, C, D, 
and E to identify the major groups explaining 
more than 95% of the artifacts. Types F, G, etc. 
were used to identify the remaining groups. 
The results were presented in a series of ternary 
diagrams such as the one shown in Figure 1 for 
obsidian artifacts at the site of La Venta. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
 
     In 1968, the only known obsidian source in 
Mexico was one located near Pachuca, Hidalgo 
from which the distinctive greenish obsidian 
was obtained. The Pachuca source was 
identified as Type A. In the Guatemalan 
highlands, two sources were known at 

Ixtepeque and El Chayal. However, the latter 
were not a match for one of the major groups, 
and due to the limited information on the 
Ixtepeque or El Chayal sources, they did not 
feel confident in assigning either Guatemalan 
source to one of the minor groups.  
     By 1972, a few more sources were 
discovered and linked to the various types. 
Type D was identified with the Zaragoza 
obsidian source, Type E was assigned to the 
obsidian from Orizaba, and the minor source 
Type G was assigned to Guadalupe Victoria. 
Eventually, the sources corresponding to Types 
B and C were realized as Paredon and San 
Martin Jilotepeque, respectively. However, 
they did not explicitly identify the locations of 
sources for the remaining minor types. 
     A third limitation to the work by Heizer’s 
group was that the known obsidian sources had 
been sampled only casually. That is, typically a 
couple of source samples were collected. No 
efforts were made to assemble systematic 
collections from primary outcrops or secondary 
locations such as quebradas and rivers. Not 
only was there no information on the possible 
variation within individual sources, the 
possibility that sources with significant 
chemical variation might overlap with a source 
from a different location was unknown. In 
addition, the possibility that a source might 
have multiple chemical fingerprints could not 
be tested. Although the Berkeley group 
recognized that more extensive trace analyses 
should be conducted to more precisely define 
the chemical limits of each obsidian type, they 
did not accomplish this work.  
     In 1980, however, Robert Cobean initiated 
a collaboration with the University of Missouri 
Research Reactor (MURR) to systematically 
collect and analyze the obsidian sources in east 
central Mexico and Guatemala (Cobean 1991; 
Glascock et al. 1998). Cobean collected more 
than 900 source samples, weighing nearly 1000 
kilograms, and sent them to MURR for analysis 
by NAA. NAA provided the advantage of high-
precision and accuracy, many more elements,  
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and access to a suite of well-known standard 
reference materials (SRMs) certified by the 
National Institute of Standards and Technology 
(NIST), US Geological Survey (USGS), 
Geological Survey of Japan (GSJ), etc. After a 
couple of years, several hundred source 
samples were analyzed allowing MURR to 
create a database for the obsidian sources in 
Mesoamerica. The database facilitates the 
ability to inspect internal variation within 
obsidian sources and the identification of 
localized subsources within sources. More than 
25 different sources were characterized and 
several of these were discovered to have 
multiple subsources that could be traced to 
locations within the primary source area. 

Sources in Mesoamerica found to have 
multiple subsources include: Pachuca with 
three, Ucareo with three, Zaragoza with two, 
and San Martin Jilotepeque with six. 
      Figure 2 shows the five above-mentioned 
archaeological sites and the most important 
obsidian sources known after Cobean (1991). 
All of Cobean’s samples were later re-analyzed 
by XRF, so that the reported data might be 
useful to colleagues who only have XRF 
(Glascock 2011). 
 
Analytical Procedures 
     The artifacts from La Venta (290) and the 
four other sites (191) were analyzed by XRF in 
the Archaeometry Lab at MURR using a 

Standard 
Mn 

(ppm) 
Fe 
(%) 

Zn 
(ppm) 

Rb 
(ppm) 

Sr 
(ppm) 

Y 
(ppm) 

Zr 
(ppm) 

Nb 
(ppm) 

Th 
(ppm) 

SRM-278 342 1.35 37 131 60 37 287 18 15 

JR-1 768 0.602 23 251 28 43 93 14 26 

Table 1. Quality control results from analysis of SRM-278 obsidian rock and JR-1 rhyolite. 

Figure 2. Archaeological sites in this study and the obsidian sources linked to the sites. Sites are: 
1=La Venta, 2=Cholula, 3=Cempoala, 4=Quizhuitzlan, and 5=El Tajin. Sources are: CG=El 
Chayal, IG=Ixtepeque, SMJ=San Martin Jilotepeque, PV=Orizaba, GP=Guadalupe Victoria, 
ZP=Zaragoza, PP=Paredon, OM=Otumba, SH=Pachuca, TH=Tulancingo, ZH=Zacualtipan, 
UM=Ucareo, and CVM=Cerro Varal. 
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ThermoFisher ARL Quantx EDXRF  
spectrometer with a rhodium x-ray target and 
3.0 mm diameter collimator for the x-ray beam. 
The spectrometer was operated at 35 kV with a 
0.05 mm-thick palladium primary beam filter 
to measure the K-alpha lines for the elements 
Mn, Fe, Zn, Rb, Sr, Y, Zr, Nb, and Th. 
Counting times of 120 seconds were used on 
each sample. Trace element intensities were 
converted to concentrations using least-squares 
calibration normalized to the rhodium 
Compton-scatter peak on the basis of 40 
obsidian source samples of “infinite thickness” 
from sources previously analyzed by NAA and 
ICP-MS (Glascock and Ferguson 2012). The 
calibration was checked periodically by 
analyzing pressed powdered samples of 
certified rock standards from the National 
Institute of Standards and Technology (NIST), 
the U.S. Geological Survey (USGS), or the 
Geological Survey of Japan (GSJ). Overall 
precision for the obsidian data was determined 
to be on the order of 2% and the accuracy is 
within 5% based on the international standards 
SRM-278 from NIST and JR-1 from the GSJ 
we used as our quality controls. Results for the 
latter standards are listed in Table 1. 

Results 
     Out of 481 artifacts analyzed from the five 
archaeological sites, four were immediately 
recognized as samples of chert due to their 
extremely low values for all trace element 
values. The remaining 477 artifacts were 
compared to data for all known sources in 
Mexico and Guatemala for individual 
provenance determination. Instead of using 
ternary plots to present and interpret our data, 
we examined a series of two-dimensional 
scatterplots combined with 90% confidence 
ellipses to surround the source data.  
      As mentioned earlier, the fact that most of 
the artifacts are not infinitely thick poses a 
problem when using scatterplots of elements 
(Hughes 2010). The artifact distributions are 
seriously skewed or elongated along the 
correlation lines between elements. To 
compensate for this problem with tiny or thin 
artifacts, we examined multiple combinations 
of element ratios on both axes which greatly 
improved our ability to identify the correct 
sources. For this work we were most satisfied 
with Figure 3 which shows a scatterplot of 
element-to-geometric mean (GM) ratios on 
both axes.  

Figure 3. Scatterplot of 
Rb/GM versus Zr/GM for 
artifacts from La Venta and 
four other sites.  GM is the 
geometric mean. The 
source abbreviations are the 
same as those in Figure 2. 
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The GM is defined by 
 

1 1 1  
 
where Rb, Sr, and Zr are the element 
concentrations in parts per million. The value 
(1) was added to each concentration to account 
for possible non-detects. 
     Our final results are summarized in Table 2, 
which compares the source assignments made 
by Heizer’s team with those made at MURR. 
With a few minor exceptions there were no 
great surprises for the major Types A thru E. 
Two artifacts originally assigned to the 
Pachuca source were found to be from the 
source at Tulancingo and a subsource of 
Pachuca. Two artifacts originally assigned to 
Paredon and Zaragoza were incorrectly 
assigned. 
     On the other hand, the most interesting 
results were discovered for the artifacts 
categorized as minor types or unassigned. 
Three of the Guadalupe Victoria artifacts have 
been reassigned to different sources. Three 
previously unassigned artifacts have now been 
assigned to the San Martin Jilotepeque source. 

A few of the unassigned artifacts have been 
assigned to the El Chayal and Ixtepeque 
sources. Finally, the sources at Otumba, 
Ucareo, and Cerro Varal previously unknown 
to the U.C. Berkeley group were found to have 
artifacts at the site of La Venta. 
 
Summary 
     The work presented here shows that 
revisiting an old project by using modern 
technology and procedures can be rewarding. 
Information not available to the original 
investigators has revealed evidence that was 
not apparent when the original study was 
conducted. The more comprehensive database 
at MURR for obsidian sources in 
Mesoamerica, based on systematic collections 
of multiple samples from each source, helped 
us to be more successful at realizing differences 
between sources and the variations within 
individual sources. This knowledge greatly 
reduced the number of artifacts that could not 
be assigned to a specific source. Whereas, the 
U.C. Berkeley group was unable to assign 4% 
of the original artifacts, we were successful in 
assigning every one. 

     

Berkeley 
Type ID 

Berkeley 
assignments   

MURR 
assignments Source Names 

chert 4   4 chert 
A 62   60 Pachuca-1 
B 140   139 Paredon 
C 81   85 San Martin Jilotepeque 
D 113   112 Zaragoza 
E 49   49 Orizaba 
F 2   2 Zacualtipan 
G 10   7 Guadalupe Victoria 

      
minor types 20   5 El Chayal 

     1 Ixtepeque 

    9 Otumba 

    5 Ucareo 

    1 Cerro Varal 

    1 Tulancingo 
      1 Pachuca-2 

Total 481   481   

 
 
 
 
 
 
Table 2. Comparison 
between results from 
U.C. Berkeley and 
MURR. 
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     The importance of using analytical tools 
with a calibration that can be linked to certified 
SRMs is also recognized. Unlike data from the 
original study, the data discussed here can be 
compared to data from other XRF instruments 
or other laboratories without the requirement of 
repeating measurements on every sample. 
     Due to the presence of many tiny and thin 
artifacts, we also demonstrate that the problem 
of identifying sources when using elemental 
plots that have skewed or elongated 
distributions relative to source samples can be 
reduced by using plots of element ratios. In 
addition, we want to emphasize that examining 
a single plot is often not sufficient. One should 
examine every possible combination to reduce 
the potential for an error. 
     Finally, with sources used coming from as 
far away as Ixtepeque (500 km) and Cerro 
Varal (1000 km), we have confirmed that the 
Olmec traveled widely or were in contact with 
distant groups involved in long distance 
exchange. This shows that the distances from 
sources to sites were much greater than Heizer 
and colleagues realized.  
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A NEWLY DISCOVERED SOURCE OF ARCHAEOLOGICAL OBSIDIAN NEAR 
DUNCAN, ARIZONA AND ITS COMPOSITIONAL RELATIONSHIP TO THE COW 

CANYON SOURCE, EASTERN ARIZONA: THE VALUE OF MINOR SOURCES 
 

M. Steven Shackley 
 

Department of Anthropology, University of California, Berkeley, and Geoarchaeological XRF 
Laboratory, Albuquerque, New Mexico 

     In 2016, John Roney, while directing an 
archaeological survey for the University of 
Texas, San Antonio's field school north of 
Duncan, Arizona above the Gila River, 
discovered a potential primary source of 
obsidian (Figures 1 and 2). The initial XRF 
analysis indicated an elemental composition 
similar to the Cow Canyon obsidian source 
located in the Blue Range to the north of the 
San Francisco and Gila Rivers in northern 

Greenlee County, Arizona, approximately 80 
linear km north of Duncan. On 31 May 2018 a 
geoarchaeological examination and collection 
at what is now called the Duncan obsidian 
source indicated that the source is likely a 
Tertiary (Neogene) period, coalesced rhyolite 
dome complex with scattered small 
marekanites at light density, most smaller than 
30 mm in diameter, and not yet discovered in 
regional archaeological contexts. The similar 

Figure 1. Approximate 
location of currently known 
and characterized sources of 
archaeological obsidian in the 
greater North American 
Southwest, including the 
Duncan source. 
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elemental composition between Cow Canyon, 
a major Mogollon-Datil Volcanic Province 
source of archaeological obsidian in the 
Southwest, and the Duncan source requires 
careful analysis when using x-ray fluorescence 
spectrometry (XRF) in order to discriminate 
these two sources (Mills et al. 2013; Shackley 
2005; Shackley et al. 2018). While the Duncan 
obsidian source has not yet appeared in 
regional archaeological contexts, this "minor" 
source of archaeological obsidian can yield 
useful information about prehistoric regional 
territories, social networks, and procurement 
strategies. 
 
Geoarchaeological Source Description 
     The Duncan obsidian source is located in 
Greenlee County, Arizona at an elevation of 
1150 m AMSL approximately 5 km northwest 
of Duncan, Arizona, above Plio-Pleistocene 
alluvial terraces on the west side of the Gila 
River and directly above Burma Road (Figures 
1 and 2). The source is defined by two 
coalesced rhyolite domes that exhibit remnant 
obsidian marekanites (nodules) in highly 
eroded aphyric perlitic tuff and perlite, in a 
structure that is about 1500 m long oriented 
northwest/southeast (see Figure 2). Typical of 

Neogene rhyolite dome structures in the North 
American West, the overlying obsidian zone 
and perlite have generally eroded off the 
domes, in this case into the saddle between the 
two domes, on the slopes of the domes, and 
likely eroding into the Gila River system (Fink 
and Manley 1987; Hughes and Smith 1993; 
Shackley 2005; see Figure 2). No marekanites 
were discovered in the existing wash below and 
east of the domes.  
     There have been no specific geological 
studies of this structure. The original 
geological mapping of Greenlee County, 
Arizona, by Wilson and Moore (1958) shows 
the area here as "Tr -  rhyolite, includes tuff and 
agglomerate", but nothing specific at that scale. 
More recently Richter et al.'s (1983) geologic 
map of the Guthrie 1º quadrangle including 
Graham and Greenlee Counties provides no 
specific data either. Walker's 1990 Ph.D. 
dissertation is the best discussion of the Ash 
Peak area rhyolites, but again his study area 
was just north of the Duncan domes. We can 
say that given the above discussion in the 
geological literature, and the eroded structure 
of the domes, that the source is likely Neogene 
in origin, typical of rhyolite extrusions in the 

Figure 2. Duncan obsidian 
source locality and 
geological features 
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region (Shackley 2005; Shackley et al. 2018), 
but no specific chronology is available.  
 
Ash Peak and Mogollon-Datil Area Geology 
 Walker's Ph.D. dissertation study 
examined the Ash Peak volcanics, including 
what he petrochemically defined as biotite 
rhyolites, crystal-rich rhyolites, and crystal 
poor rhyolites, the latter best describes the 
rhyolite (obsidian) at the Duncan domes, 
however the composition of the biotite rhyolite 
with higher Sr and Ba is more similar to the 
Duncan obsidian composition (Walker 
1990:178; Table 1). No mention of obsidian 
was made specifically by Walker. These 
rhyolites are dated to ~20 Ma typical of 
Neogene silicic events in this part of western 
North America including the adjacent 
Mogollon-Datil Volcanic Province (Richter et 
al. 1983; Shackley et al. 2018). As in the 
Mogollon-Datil these rhyolites were likely 
produced by re-melting a granite basement (see 
Elston 2008; Shackley et al. 2018; Walker 
1990). This re-melting of a large plutonic rock 
body is likely responsible for the similar 
composition seen in both the Duncan and Cow 
Canyon obsidian as well as the similarities 

observed in Mogollon-Datil rhyolites 
(Shackley et al. 2018; see discussion below).  
 The marekanite density as seen in May 
2018 was rather low, and probably no more 
than about five per 25 m2. The largest 
marekanite recovered in 2016 and 2018 was 
44.9 mm in largest dimension, but most are 
nearly half that size or smaller. At least two 
bipolar flakes were present, so it had been 
discovered prehistorically. 
 Thin flakes appear smoky gray and 
translucent, and seem to be a good media for 
tool production based on bipolar reduction for 
XRF analysis (c.f. Shackley 1990, 2005). The 
megascopic character is different from the Cow 
Canyon marekanites that are uniformly nearly 
transparent in flake dimensions (Shackley 
1995, 2005). While it is likely that the Duncan 
marekanites have been eroding into the Gila 
River system since the Neogene, it does not 
appear in the archaeological record even in 
sites in the immediate area (Shackley 2016, 
2017, 2018). Archaeological sites in the region 
exhibit a small proportion of Cow Canyon, but 
the majority are from one of the three major 
source localities of the Mule Creek Obsidian 
Complex (Shackley 2005; Shackley et al. 

Table 1. Mean and central tendency for Duncan obsidian trace elements (ppm). Only obsidian included in 
this data table (see http://swxrflab.net/Duncan.htm for elemental data including tuff and perlite samples). 
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2018). Both Cow Canyon and the Mule Creek 
Complex source groups erode into the San 
Francisco and Gila River systems (Houser et al. 
1985; Shackley 1992, 2005, 2016, 2017; 
Shackley et al. 2018; Figure 1). While it could 
certainly just be sampling error (none yet 
recovered), the Duncan obsidian source is 
likely such a numerically small source, it 
probably was not encountered often in 
prehistory, although there are large Late 
Archaic (Early Agricultural) through Late 
Classic sites in the area. In Gila River 
Quaternary alluvium, secondarily deposited 
Cow Canyon and Mule Creek complex sources 
are often found in higher densities and larger 
nodule sizes than at the primary Duncan 
source. This could also be a factor explaining 
why Duncan obsidian is not recovered in 
regional archaeological contexts. Finally, 
without acquiring Ba when analyzing 
archaeological obsidian with XRF, it is 
certainly possible that any Duncan obsidian 
recovered archaeologically might be mistaken 
for Cow Canyon, as discussed below. This 
means that assemblages analyzed by XRF 
instruments that cannot acquire the higher Z 
elements could mistakenly assign Duncan 
obsidian to Cow Canyon. Indeed, all of the 
analyses completed by this laboratory with the 
benchtop Quant'X XRF that did not acquire Ba 
could be in that category, although the low 
density and small nodule sizes at Duncan and 
the results in local archaeological contexts 
suggest that Cow Canyon would dominate in 
any regional archaeological assemblage. 
Additionally, as mentioned above, Cow 
Canyon obsidian is uniformly nearly 
transparent in flakes and small bifaces and the 
Duncan marekanites are smoky brown and 
translucent. While always hazardous, the 
megascopic character could be used as a first 
approximation when assigning to source and 
selecting the non-transparent artifacts for 
further analysis (see Shackley 2011). 

The Mogollon-Datil Volcanic Complex and 
Cow Canyon versus Duncan Sources 
 Both Cow Canyon and the Duncan sources 
are on the western margin of the Mogollon-
Datil Volcanic Complex, a large volcanic field 
that includes some of the most frequently used 
obsidian sources in the North American 
Southwest (Elston 2008; Mills et al. 2013; 
Shackley 2005; Shackley et al. 2018). The 
Antelope Creek locality at Mule Creek and 
Cow Canyon are Neogene Period signature 
sources that were used from Paleoindian 
through historic periods (i.e., Diné) for tool 
production, and have been integral in 
understanding exchange, territory, migration 
and social networks during the Late Classic of 
the Southwest (Hamilton et al. 2013; Mills et 
al. 2013; Shackley 2005, 2007; Shackley et al. 
2018). 
     After the original analysis of the Duncan 
obsidian samples, it became immediately 
apparent that the Duncan source was 
compositionally similar to the Cow Canyon 
source north of Duncan. The Duncan source is 
upstream from Cow Canyon and the secondary 
deposition of Cow Canyon, so it is impossible 
for the Duncan source to be secondary deposits 
of Cow Canyon, and the structure of the domes 
are certainly a primary source of the Duncan 
obsidian (see Figure 1). 
 
Compositional Analysis of Duncan and Cow 
Canyon Obsidian1 
 Fifty-eight obsidian, perlite, and tuff 
samples were analyzed for trace elements and 
oxides from the Duncan coalesced domes 
(Table 1, Figures 3 and 4; raw elemental data 
online at: http://swxrflab.net/Duncan.htm). In 
order to confirm that the obsidian marekanites 
were derived from those dome structures, 
samples of perlite and silicic tuff were analyzed 
as well, and the composition is the same for the 
rock samples and obsidian indicating that the 
obsidian is derived from these domes and the 
marekanites are the remnants of the eroded 
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obsidian zone above the crystalline rhyolite  
(Hughes and Smith 1993; Mahood and Stimac 
1990; Fink and Manley 1987; Shackley 2005; 
Zielinski et al. 1977; Figure 3; see online raw 
data: http://swxrflab.net/Duncan.htm). 
Additionally, the major and minor oxide 
analyses of a sample of the obsidian indicates a 
high silica peraluminous rhyolite similar to 

Cow Canyon (Table 2 and Figure 4). The 
composition of the Duncan obsidian is quite 
similar for all samples analyzed in most 
elements, particularly in the mid-Z 
incompatible elements (see Shackley 2005, 
2011; Table 1, and Figures 3 and 4; see raw 
elemental data online at 
http://swxrflab.net/Duncan.htm). 

Figure 3. Zr versus Rb (top) and Ba versus Sr (bottom) bivariate plots of the Duncan obsidian 
source standards, perlite, and tuff samples from the Duncan obsidian dome complex. Confidence 
ellipses at 95%. 
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Sample Na2O MgO Al2O3 SiO2 K2O CaO TiO2 MnO Fe2O3 Ʃ 
 % % % % % % % % %  
053118-1-2 2.989 0 12.931 73.049 6.671 1.261 0.311 0.079 2.386 99.677 
RGM1-S4 4.045 0 12.918 73.857 4.933 1.433 0.292 0.05 2.228 99.756 
USGS RGM-1 
recommended 

4.07 0.28 13.7 73.4 4.30 1.15 0.27 0.036 1.86 99.076 

 
Cow Canyon versus Duncan Obsidian 
Composition  
 As mentioned above, originally it 
appeared that the Duncan source and the Cow 
Canyon obsidian source exhibited the same 
elemental composition (Figure 5). This would 
obviously complicate source assignment of 
archaeological artifacts in this region. It is not 
unusual for Mogollon-Datil Volcanic Province 
obsidian sources to exhibit very similar 
elemental composition, although the eruptive 
chronology and isotopic signatures are quite 
dissimilar (Shackley et al. 2018). This is due to 
remelting of the underlying Precambrian 
granite basement in the region during the 
Neogene that produced the rhyolite (obsidian) 
thus creating rhyolite and obsidian with similar 
composition in this large region (see Elston 
2008; Shackley et al. 2018). This appears to 
have been the case with Cow Canyon and 

Duncan, and as with the Mule Mountain and 
Nutt Mountain case, strontium (Sr) and barium  
(Ba) appear to separate the two sources, 
particularly the latter element (Shackley et al. 
2018; see Figure 5). As noted above, however, 
barium is not routinely analyzed for most 
archaeological obsidian projects, but from now 
on when using XRF either benchtop or portable 
units, barium should be acquired if possible 
when a Cow Canyon/Duncan composition is 
evident.  
 The Duncan obsidian source as a minor 
source of archaeological obsidian has not been 
recovered in archaeological contexts thus far. It 
is quite possible that re-analyzing some 
archaeological assemblages that contain Cow 
Canyon obsidian using XRF, particularly in 
local sites, could detect Duncan obsidian, 
although this is unlikely given the small size of 
the source and the small quantity and nodule 

Table 2. Major and minor oxides for a single Duncan obsidian sample, the USGS RGM-1 source 
standard, and USGS recommended values. All measurements in weight percent (%). 
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sizes of obsidian available at the source. 
Additionally, in the analysis of over 250 
samples from ten local sites, including Early 
Agricultural through ceramic period sites 
excavated by the UTSA field school, no 
Duncan obsidian was recovered. There may be 
some archaeological situations where 
discrimination of these two sources could be 

important, such as the need to understand 
territorial boundaries, or at nearby sites in the 
southeastern Arizona/southwestern New 
Mexico region. 
     In this region when a Cow Canyon 
composition is inferred it would be prudent to 
acquire barium (Ba) in addition to the mid-Z 
elements typically acquired by XRF (see 

Figure 5. Zr versus Rb (top) and Ba versus Sr (bottom) bivariate plot of Cow Canyon source locality 
and Duncan source standards. Confidence ellipses at 95%. Note that Rb and Zr do not discriminate 
the two sources. Ba and to a certain extent Sr are required to do so. However, the 111 Ranch Formation 
secondary deposit obsidian of Cow Canyon and Duncan obsidian can be discriminated using Rb and 
Sr. Parenthetically, note that the Cow Canyon source localities (111 Ranch Formation, Cow Canyon 
primary, and the Eagle Creek localities) exhibit some variability on these four elements, but overlap 
significantly within 95% confidence ellipses. Whether this is due to geological processes (i.e. 
fractionation) or chronological differences in eruptive events is not yet known. 
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Figure 5). Given the small size of the Duncan 
source proper, and small nodule size, it is 
unlikely that the Duncan source would be a 
major component of any assemblage, however. 
Still, as evident with other "minor" sources of 
archaeological obsidian, understanding these 
artifact quality sources that do not seem to be 
of interest in prehistory allows for clarity in 
understanding procurement, exchange, 
territoriality, and social networking in the 
region (Shackley 2001; Mills et al. 2013; 
Shackley and Tucker 2001). 
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Abstract 

 The Queen obsidian source has provided significant amounts of obsidian to the archaeological 
record in western Nevada and eastern California. This paper describes a computation of hydration 
rate for the source, employing two methods: a laboratory-based rate determined from intrinsic 
water content, and a previously-published archaeological rate based on temporally-sensitive 
artifacts. Computation of the archaeological rate required reconstruction of the effective hydration 
temperature (EHT).The resulting rates agree surprisingly well: 10.49  0.22 2/1000 years for the 
laboratory method (N = 5), and 10.34  0.52 2/1000 years from archaeological data (N = 1), both 
at an EHT of 20C. The two are not statistically distinguishable, so the recommended rate for age 
computations is the average of the two, 10.41 2/1000 years at 20C, with a CV of 0.15. 
 
Introduction 
     The Queen obsidian source is located in 
western Nevada. It has provided significant 
amounts of obsidian to the archaeological 
record in western Nevada and eastern 
California. Queen obsidian is frequently found 
in archaeological sites in the northern Owens 
Valley area of eastern California and across the 
western slope of the Sierra Nevada, with 
decreasing amounts in more southerly sites. As 
a result of its regional ubiquity, it is frequently 
used as a resource in obsidian hydration dating. 
This paper describes a computation of 
hydration rate for the Queen source, employing 
two methods: a laboratory-based rate estimated 
from intrinsic water content, and an 
archaeological rate based on time sensitive 
artifacts. 
      Obsidian hydration is a process in which 
molecular water diffuses into the glass matrix. 
Diffusion is a process of mass transport driven 
by a concentration gradient; in this case the 
gradient is supplied by the adsorbed water layer 
on the surface of the obsidian. The glass matrix 
is formed of tetrahedrons of silica (SiO2) and 
alumina (Al2O3), bonded at the corners by a 
shared oxygen atom (Shelby 2005: 81ff.).  
During the molten phase of obsidian molecular 

water within the melt reacts with the silicon 
atoms to form SiOH (silanol) (Doremus 2002), 
which breaks one of the Si – O – Si bonds, 
creating a non-bridging oxygen (NBO) that 
becomes linked to a hydroxyl (OH).  Once the 
melt has cooled, a greater number of NBO sites 
increases the openness of the glass matrix, and 
the bonding of OH creates pathways that 
facilitate the diffusion of molecular water as it 
progressively moves into the free volume of the 
glass matrix (Kuroda et al. 2018, 2019). The 
diffusion rate of molecular water in glass is 
thus strongly influenced by the fraction of 
NBO in the glass, and in particular by the 
fraction of SiOH bonds (Stevenson et al. 2019). 
     The intrinsic, or structural, water exists as 
two species in the glass, molecular water 
(H2Om) and hydroxyl (OH), known together as 
total water (H2Ot). The OH is chemically bound 
and immobile, while the H2Om not removed by 
degassing or interconversion to OH is in the 
interstices of the matrix.  Although OH is the 
determining factor for hydration rate, it is 
proportional to total water, so H2Ot can be used 
as a proxy in computations of hydration rate. 
     The total water may be estimated from the 
glass properties.  Both the density and the water 
content are controlled by the rate at which the 
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melt cools (Shelby 2005: 147ff.) and are thus 
correlated. This forms the physical basis for the 
determination of water content from density 
(Stevenson et al. 2019). 
     Finally, the classic method for estimating a 
hydration rate archaeologically is by 
correlation of hydration rim readings with 
radiocarbon-based ages or ages of associated 
artifacts. Computing a valid rate requires 
adjusting the hydration rim readings for the 
effective hydration temperature (EHT) of the 
site, which in this case is in the Bishop 
Tablelands in eastern California. Here we use 
this method as a cross-check on the rate based 
on water content as estimated from density. 
 
Intrinsic Water Content Method 
     Hydration rate of obsidian is determined 
primarily by the intrinsic (or structural) water 
content of the material (Stevenson et al. 2019 
and references therein). The structural water 
content is strongly correlated with the density 
of the obsidian (Ambrose and Stevenson 2004; 
Stevenson et al. 2019), so that by measuring the 
density of a specimen, its water content can be 
determined by equation (1):  
 

w=0.013 + (1.561 - 0.013)/{1 + exp[236.63*(d – 
2.3236)]}+1.7896*exp(-1.2486*d)                (1) 
 

where w is  wt%H2Ot and d is density in 
gm/cm3 (Stevenson et al. 2019: 235). 
     The density of an obsidian specimen can be 
determined gravimetrically. A specimen is 
weighed in the air and in a heavy liquid of 
known density, and specimen density computed by 
Archimedes’ principle. The method is described in 
detail in Stevenson et al. (2019), including the 
accuracies required and the necessary temperature 
calibrations. 
     Zhang et al. (1991) and  Zhang and Behrens 
(2002) developed equations relating hydration 
rate of rhyolitic melts to temperature, pressure, 
and water content for studies of magma 
dynamics. However, their equations are for 
high temperatures and pressures, and do not 
yield valid rates at archaeological 
temperatures. For archaeological analyses, an 

equation of the same form but with different 
numerical parameters has been developed to 
compute hydration rate at archaeological 
temperatures: 
 

k=exp(37.76 – 2.289*w – 10433/T + 1023*w/T  (2) 
 

where w is wt%H2Ot and T is EHT in K 
(Rogers 2015; Rogers and Stevenson 2017). 

For this investigation, densities were 
measured for five specimens of Queen obsidian 
by the gravimetric method. Structural water 
content was computed by equation (1), and the 
hydration rate at 20C was computed equation 
(2). Density, water content, and hydration rates 
are in Table 1. 
 

Spec. No.  
Density, 
gm/cm3 wt%H2Ot 

Hydration 
rate 

BARD10D 2.3402 0.1367 10.33 
BAR010E 2.3426 0.1246 10.18 
BARC06B 2.3376 0.1589 10.61 
BARC06C 2.3378 0.1570 10.58 
BARC06D 2.3368 0.1698 10.75 
Table 1. Queen densities and water content. Rate in 
2/1000 yrs @ 20C 
 

The mean of these rates is 10.49  0.22 2/1000 
years at an EHT of 20C. 
 Finally, the activation energy of the 
obsidian specimens can be computed by  
 

E = 10433 – 1023*w           (3) 
 

with w defined as above (Rogers 2015; Rogers and 
Stevenson 2017). The result is 10280K, which is 
used in the archaeological rate estimate below. 
 
Archaeological Method 
 
Data Set and Analysis 
     Basgall and Giambastiani (1995:44) 
analyzed Queen obsidian artifacts from the 
Bishop Tablelands area of eastern California, 
and computed a best fit equation of 
 

t = 82.74*r 2.06                    (4) 
 

where t is age in radiocarbon years before the 
present (rycbp, with “the present” understood 
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as 1950) and r is hydration rim in microns. This 
equation was apparently the result of a linear 
best fit to hydration rims on temporally-
sensitive projectile points, in which the fit was 
between ln(t) and ln(r). However, the fit does 
not recognize the physics of the process, and 
the original data were not published. Hydration 
is a diffusion process, and hence, by definition, 
the exponent in the right side of the equation 
must be equal to 2, so that 
 
t = r2/k              (4) 

 

where k is the hydration rate. The analysis 
methodology was not published, so it was not 
possible to re-analyze it. Instead, the analysis 
was based on equation (4) itself. 
     The analytical procedure was to select a set 
of hydration rim readings and compute the 
corresponding age by equation (4). The ages 
were then converted to calibrated years before 
1950 (cyb1950) using Calib 6.0, and 50 years 
was added to adjust to the year 2000 (cyb2k). 
Finally, a linear least-squares best fit was made 
between r2 (independent variable) and t in 
cyb2k (dependent variable). Table 2 presents 
the data used. 
 

. 
rim, 
 

t, 
rcybp 

t, 
cyb1950 

rim 2, 
2 

t, 
cyb2k 

2 345 398 4 448 
4 1439 1353 16 1403 
6 3317 3558 36 3608 
8 5999 6850 64 6900 
10 9500 10824 100 10874 
12 13830 16927 144 16977 
14 18999 22621 196 22671 

Table 2. Queen obsidian data, Bishop Tablelands. 
 
     The linear best fit constrained to pass 
through the origin yields a slope of 114.57 
yrs/2, with an R2 = 0.9977. The rate is the 
reciprocal of the slope, or 8.73 2/1000 years at 
the EHT for the Bishop Tablelands. The high 
value of R2 is deceptive and is occurring 
because the equation is a fit to a fit, not a fit to 
raw data. 

Effective Hydration Temperature Adjustment 
     Computation of EHT requires three climatic 
parameters: average annual temperature (Ta); 
annual seasonal variation, or hot-month mean 
minus cold-month mean (Va); and mean diurnal 
variation (Vd) (Rogers 2007). The temperature 
parameters are then used to construct a 
numerical model of the temperature history to 
which the obsidian was exposed. The model 
consists of a constant term equal to Ta, a cosine 
term with a period of twelve months and an 
amplitude of Va/2, and a cosine term with a 
period of 24 hours and an amplitude of Vd/2.  
The effective hydration temperature iss 
computed by numerical integration of the 
hydration rate over the modeled temperature 
history (details in Rogers 2007). 
     Most archaeological sites are not collocated 
with meteorological stations, but temperature 
parameters for them can be estimated by 
regional temperature scaling (Rogers 2008a). 
The scaling principle is that desert temperature 
parameters are a strong function of altitude 
above mean sea level, and the best estimates of 
temperature are determined by scaling from 30-
year data from large a number of 
meteorological stations. Such data can be 
down-loaded from the web site of the Western 
Regional Climate Center.  
     The temperature model here is based on 
thirteen sites in the upper Mojave Desert and 
desert mountains of eastern California, ranging 
from Baker, California, at 940 ft above mean 
sea level (amsl) to Mt Barcroft at 11,800 ft 
amsl. Details of the method are in Rogers 
2008a. 
     With this technique, in the northern Mojave 
Desert, annual average temperature can be 
predicted by the equation 
 
Ta = 22.25 – 0.0018*h, 940 < h < 11,800,        (5) 
 
where h is altitude in feet. The accuracy of this 
model is 0.98ºC, 1-sigma.  
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     The annual temperature variation can be 
predicted by 
 
Va = 23.14 - 0.0005*h, 940 < h < 11,800,       (6) 
 
with h defined as above. The accuracy of the 
prediction is 0.27ºC, 1-sigma.  
     The best fit between Vd and altitude is 
relatively poor, and, in the absence of other 
data about a site, the optimal estimate is  
 
Vd = 15.8ºC              (7) 

 
for locations in the western Great Basin and 
deserts, irrespective of altitude. The accuracy 
of this estimate is 1.67ºC, 1-sigma. 
     The site at the Bishop Tablelands for which 
equation (4) was derived is at an altitude of 
4500 ft, which allows computation of  the 
temperature parameters and resulting EHT 
(Table 3)  

 
Parameter Value, C 
Annual average temperature, Ta 14.15 
Annual (seasonal) variation of the 
mean, Va 

20.89 

Mean diurnal variation, Vd 15.80 
Effective hydration temperature, 
EHT 

18.59 

Table 3. Temperature parameters for the Bishop 
Tablelands. 
  
     For comparison purposes hydration rates are 
typically quoted at a reference temperature of 
20C, which is higher than the EHT at the site; 
the rate adjustment for EHT is 
 
k20= ks*exp(-E/293.15 + E/EHTs)         (8) 
 
where k20 is the hydration rate at 20C, ks is the 
rate at the EHT for the site, E is the activation 
energy of the diffusion-reaction process in the 
obsidian in K, and EHTs is the EHT for the site 
in K. For this case, E = 10280K and EHTs = 
291.74K (= 273.15 + 18.59), Making this 
correction then yields an archaeological rate of 
10.34 2/1000 years at 20C.  

Discussion 
     This analysis shows that the hydration rate 
computed from water content derived from 
density measurements agrees closely with the 
hydration rate derived from archaeological 
data. 
     The density data for the Queen specimens 
(Table 1) are fairly tightly grouped, with a 
mean of 2.3390  0.0024 gm/cm3. Previous 
studies have shown that the gravimetric method 
yields accuracies of the order of 0.002 gm/cm3, 
so the standard deviation observed may be due 
to experimental error rather than actual 
variations in water content. However, the 
density data and resulting rate, 10.49  0.22 
2/1000 years at 20C, are based on a small 
sample (N = 5), so the very small standard 
deviation may not be characteristic of the 
Queen source as a whole.  
     The archaeological rate derived here, 10.34 
2/1000 years at 20C, is not computed from 
primary data but from a best fit thereto, and 
accuracy is unknown; however, previous 
studies have indicated a typical uncertainty of 
5% for rates based on obsidian-radiocarbon 
association, which gives a standard deviation in 
this case of 0.52 2/1000 yrs. Table 4 
summarizes the rate data for comparison. 

 
Method Mean, 

2/1000 
yrs 

Std. dev., 
2/1000 

yrs 

N 

Laboratory 10.49 0.22 5 
Archaeological 10.34 0.52 1 

Table 4. Comparison of Queen hydration rates @ 
20C 
 
     Performing a t-test on these two rates yields 
a t = 0.28, so the difference is not statistically 
distinguishable at the 95% confidence level. 
Thus, for the purpose of age computations, we 
recommend using the mean of the two, or 10.41 
2/1000 years at 20C.  
     The CV = 5% cited above for archaeological 
rates is based on the best fit to a data set used 
to compute rate; it does not account for possible 
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variations between data sets. Stevenson et al. 
(1993) have shown that significant variations in 
water content can occur from specimen to 
specimen within a geochemical source, thus 
causing variations in hydration rate (see also 
Rogers 2008b); such variations add to the 5% 
cited above. Due to the uncertainties 
surrounding the Queen archaeological data and 
the small sample size for the laboratory data 
set, we recommend using a CV of 15% (0.15) 
for age calculations until a larger sample of 
Queen obsidian can be measured.  
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Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
 

 http://www.deschutesmeridian.com/IAOS/iaos_publications.html 
 
International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  

Our web address has changed! Please take note! 

Webmaster Craig Skinner writes: “Because of some ongoing issues with the ISP hosting the IAOS 
website, I've moved it over to a new location for now (and left a redirect page on the old IAOS ISP 
space). The new URL is: http://www.deschutesmeridian.com/IAOS 

And, I've also tinkered with the format on the IAOS home page to make it more tablet and 
smartphone-friendly - the invisible link to the Member's Lounge is now centered at the very bottom 
of the home page below the "the" in the Visit the Webmaster link.” 

Please bookmark the new IAOS Webpage on your browser, and check out the resources we have 
to offer! 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #62 is December 1, 2019. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 

 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or 
checks payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://www.deschutesmeridian.com/IAOS/me
mbership.html 
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com  

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.deschutesmeridian.com/IAOS/ and check it out! Please note that due to changes in the 
membership calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will 
be sent to you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is enclosed 
(see below). 

 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual membership 

fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related article 

for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I have also 
enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment:  
(or pay online with PayPal http://www.deschutesmeridian.com/IAOS/paypal.html) 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
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NEWS AND INFORMATION 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

IAOS AT THE SAA IN AUSTIN 

The annual IAOS business meeting will be held during the SAA conference in Austin, Texas, 
on Saturday, April 25, 2020 from 12-1pm. Please see your conference program for meeting 
location. All IAOS members are invited to attend. 

This year’s meeting will include a vote on changes to the IAOS By-Laws as outlined in the Notes 
from the President on the next page. Please attend and participate.  

Please watch your email and the IAOS webpage for additional announcements about 
IAOS events, meetings, and trips in Austin.  If you have items for the meeting agenda, please 
send them to Kyle Freund at kylepfreund@gmail.com.  

International Association for Obsidian Studies 

President Kyle Freund 
President-Elect Sean Dolan 
Secretary-Treasurer Matt Boulanger 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 

Web Site: http://www.deschutesmeridian.com/IAOS/  
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NOTES FROM THE PRESIDENT 
      Another year has flown by, and this will be 
my last introduction in the Bulletin as IAOS 
President. There will be a couple of changes to 
the IAOS Executive Board next year as new 
officers are instated, and I look forward to 
seeing how they implement their new ideas and 
visions. Sean Dolan will take over from me at 
the upcoming SAA Annual Meeting in Austin, 
and IAOS will hold an election for a new 
Secretary/Treasurer in the upcoming months; 
the candidate statement from Lucas Martindale 
Johnson is included below. I would like to be 
the first to thank Matt Boulanger for his service 
as Secretary/Treasurer since 2015. His 
contribution to the organization has been 
considerable, and I hope that he continues to 
stay active in IAOS business. 

This summer, the International Obsidian 
Conference (IOC) took place in Sárospatak, 
Hungary, and I was fortunate enough to attend 
this well-organized event. One of the highlights 
of the conference was the excursions to all 
three of the major obsidian sources in the 
region, one of which was (conveniently) 
located in a Tokaj wine cellar. I am including a 
photo from our trip to the Ukrainian source of 
Rokosovo, also known as Carpathian 3. 

The next IOC meeting will be held at UC 
Berkeley in 2021, being organized by Lucas 
Martindale Johnson, Nico Tripcevich, and 
myself. IOC 2021 will take place immediately 
preceding the SAA Annual meeting that year in 
San Francisco, and IAOS members will receive 
a discount for registration. The IOC is an 
obvious fit with our members’ interests and 
expertise, and I hope that we will be well 
represented at the next conference. I also hope 
that IAOS can continue to provide logistical 
and financial support for this venue moving 
forward. Note that the following IOC will be in 
Japan in 2023, being organized by long-time 
member Dr. Akira Ono.  

One last issue that the IAOS board has 
been discussing relates to our policies on 
sexual harassment and misconduct. This is of 

critical importance, and we are working to 
update our by-laws. We plan to send the 
membership our proposed changes for review 
and potential ratification at least 30 days prior 
to our annual business meeting, in compliance 
with the procedures outlined in Article 13 of 
the IAOS Bylaws, which state:  
“1. The By‐laws may be amended by a two‐
thirds vote of the members present at a business 
meeting of the Annual Meeting or at a Special 
Meeting called in accordance with Article 10, 
paragraph 3. The By‐laws may also be 
amended by mail or email ballot provided that 
a proposed amendment is approved by two‐
thirds vote of the votes cast.  
2. Amendments may be proposed by the
Executive Board or by any ten (10) members of
the IAOS. The proposed amendments shall be
mailed or emailed to the members of the IAOS
by the Secretary at least thirty (30) days before
an Annual Meeting or Special Meeting. In the
case of a mail ballot upon an amendment,
members shall address ballots to the Secretary
and place them in the mail and postmarked not
more than thirty (30) days from the date they
were mailed out and postmarked by the
Secretary. An amendment shall go into effect
immediately upon approval unless otherwise
specially provided.”

Don’t forget to renew your IAOS membership 
for 2020. 

Happy Holidays! 

Kyle Freund, IAOS President 
Department of Anthropology 
Indian River State College 
kfreund@irsc.edu 
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Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
http://www.deschutesmeridian.com/IAOS/iaos_publications.html 

International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  

IOC 2019 excursion to the Rokosovo obsidian source, Ukraine 
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CANDIDATE STATEMENT: IAOS SECRETARY/TREASURER 

Please email your vote for the next IAOS President directly to Kyle Freund, kfreund@irsc.edu 

Lucas R. M. Johnson, Ph.D., Far Western Anthropological Research Group, Inc. 

Personal Background: 

My current role at Far Western Anthropological Research Group, Inc. is  as a senior  
archaeologist responsible for lithic technological and XRF geochemical analysis. Through this 
compliance and research role I have learned much about indigenous trade economies and crafting 
strategies in California and the Great Basin. These two essential research topics are just as complex 
as those I studied at Caracol, Belize for my master’s and doctoral research at the University of 
Central Florida and the University of Florida respectively. Before my research at Caracol, little 
was known about the chert and obsidian industries practiced there during the ancient Maya period 
(~ AD 100-950. My dissertation research emphasized the “itinerant” and socially embedded 
nature of obsidian through sourcing more than 2,000 artifacts using handheld XRF, analyzing the 
varied reduction sequences (i.e., crafting, recording macro-scale use-wear patterns, mapping the 
distributional nature of depositional context (both ritualized and quotidian, and understanding the 
market and non-market mechanisms for intra-city circulation. During this research I developed 
critical networks with scholars at MURR, University of Pennsylvania, University of Central 
Florida and others who helped facilitate important aspects for this research. This network included 
members of the IAOS. Since then I have submitted two publications to the IAOS on obsidian 
imaging techniques and sourcing a unique artifact from Belize.  

Statement of Interest: 

 Although my participation in the IAOS has been as a recent member and contributor, 
I understand the breadth of its impact and its part in archaeological research and 
professional networking. My perspective on the role of the Secretary/Treasurer is to 
document the IAOS meetings, track its financial transactions, and aid in recruitment. As a 
co-organizer of the forthcoming 2021 International Obsidian Conference (IOC) in Berkeley, 
CA, I aim continue documenting and managing transactions within the IAOS through this 
important meeting. The role of Secretary/Treasurer fulfils an essential function for any 
organization. The next two years will be an important time for the IAOS and its members 
because of its participation in the 2021 IOC. This meeting should allow expanded 
international participation and enable a climate for recruitment of new members. 
Thank you for considering electing me as your next Secretary/Treasurer. 



International Obsidian Conference 2021 

1st Circular – IOC 2021 
Venue: University of California, Berkeley Campus 

Hosted by Far Western Anthropological Research Group, Inc. (FWARG), International 

Association of Obsidian Studies (IAOS), and the Archaeological Research Facility (ARF) 

April 10-13, 2021 
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ROLE OF MINIMUM ANALYTICAL NODULES IN OBSIDIAN HYDRATION 
MEASUREMENT: INSIGHT FROM KYU-SHIRATAKI 3 IN HOKKAIDO, JAPAN 

Yuichi Nakazawaa, Kyohei Sanob, Yasuo Naoec, Naofumi Sakamotoc, Masami Izuhod, 
Hidehiko Nomurae 

a Faculty of Medicine, Hokkaido University, Kita 15, Nishi 7, Kita-ku, Sapporo 060-8638, Japan; 
ynakazawa@med.hokudai.ac.jp  
b Graduate School of Regional Resource Management, University of Hyogo, Futagadani 128, 
Shounji, Toyooka 668-0814, Japan 
c Hokkaido Archaeological Operation Center, 685-1, Nishinopporo, Ebetsu, Hokkaido 069-0832, 
Japan 
d Faculty of Social Sciences and Humanities, Tokyo Metropolitan University, 1-1, Minami Osawa, 
Hachioji City, Tokyo 192-0397, Japan 
e Thin Section Laboratory, Graduate School of Science, Hokkaido University, Kita 10, Nishi 8, 
Kita-ku, Sapporo, 066-0810, Japan 

Abstract 
To obtain reliable dates for multiple assemblages from a single site, measurements of obsidian 
hydration rim thicknesses from the flakes of Kyu-Shirataki 3 (northeastern Hokkaido, Japan), a 
large prehistoric open-air site, are evaluated using Minimum Analytical Nodules (MAN). 
Variations in measured rim thicknesses within the unit of MAN are minimal and less than those 
of samples from artifact assemblages without considering MAN. This suggests MAN is an 
effective method to increase the reliability of obsidian hydration dating, particularly for its 
application to prehistoric sites that are potentially palimpsests of long-term human exploitation of 
obsidian. 

Introduction 
It is a challenge for archaeologists to 

provide reliable dates for artifacts that 
encompass multiple assemblages that 
potentially experienced various formation 
histories. This situation is often brought to 
mind when needing to analyze large-scale sites 
such as quarries and workshops in and around 
obsidian outcrops. Here, we report the 
preliminary results of a study on obsidian 
hydration dating (OHD) from Kyu-Shirataki 3 
(northeastern Hokkaido, Japan), an extensive 
and deeply-buried open-air site characterized 
by dense obsidian scatters. The study site of 
Kyu-Shirataki 3, excavated in 2009, is 
characterized by various lithic assemblages 
that were techno-typologically distinguished 
through three years of intensive laboratory 
work in 2010–2012 (Hokkaido Archaeological 

Operation Center 2015). Based on the lithic 
typology of the study region, it is estimated that 
the assemblages are mostly attributed to the 
late Upper Paleolithic age (ca. 25,000-11,000 
BP). Furthermore, they are hypothetically 
ordered in the timeframe between ca. 30,000 
and 10,000 BP (Hokkaido Archaeological 
Operation Center 2015, Izuho et al. 2012, Naoe 
2015). However, the extent to which temporal 
differences are present between typologically 
distinctive assemblages that are hypothetical in 
local cultural chronologies remains unclear. 
Given this situation, we employed OHD to the 
study assemblages to evaluate the temporal 
relationships of late Upper Paleolithic 
assemblages. 
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Materials and Methods 
Although establishing dates for multiple 

assemblages is a challenge, the Kyu-Shirataki 
3 site provides an ideal setting for using OHD. 
Kyu-Shirataki 3 is located on the western river 

terrace along the Yubetsu River, which flows 
from the high mountain range (1,500–1,800 m 
asl.) known as the Daisetsu Mountains 
(Daisetsuzan-kei) to the Sea of Okhotsk in 
northeastern Hokkaido (Figure 1). In 2009, 

Figure 1.  Location of the Kyu-
Shirataki 3 site in northeastern 
Hokkaido (A), and locations of 
sampling units 1 and 2 within the 
distribution of lithic scatters and 
features of the Kyu-Shirataki 3 site 
(B). The map of B is from Hokkaido 
Archaeological Operation Center 
(2015). 
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archaeologists of the Hokkaido Archaeological 
Operation Center conducted a salvage 
excavation for compliance with cultural 
resource laws in Japan, yielding 147,000 
obsidian artifacts (Hokkaido Archaeological 
Operation Center 2015). Recovering this large 
number of obsidian artifacts is not unusual in 
the upper stream of the Yubetsu River, because 
large obsidian outcrops are located in the 
Akaishi Mountain just 5 km north of the river. 
Approximately 100 open-air sites are clustered 
in the upper stream of the Yubetsu River 
(named the Shirataki district after the local 
village of Shirataki). All of these sites have a 
large number of obsidian artifacts left by the 
intensive prehistoric human exploitation of 
obsidian. Based on the lack of Jomon pottery 
from most of these clustered sites, 90% were 
dominated by human activities during the Late 
Glacial to early Holocene periods (ca. 25,000 – 
10,000 BP), culturally comparable to the Upper 
Paleolithic and Incipient Jomon eras.  

Taking advantage of the regional 
abundance of prehistoric obsidian, we obtained 
samples for OHD from study units B25/26 
(Sampling unit 1 measuring 4 by 8 m) and 
CD25 (Sampling unit 2 measuring 4 by 8 m) at 
the study site, namely Kyu-Shirataki 3 (Figure 
1, Table 1), because these units have groups of 
artifacts with different temporal periods based 
on technological and typological criteria 
(Hokkaido Archaeological Operation Center 
2015, Naoe 2014). 

OHD is a dating method using the 
hydration rim developed over time since the 
obsidian surface was exposed at the time of 
knapping. Because obsidian was used to make 
an artifact, OHD has the advantage over other 
methods (e.g., radiocarbon dating, optically 
stimulated luminescent dating) of a time lag 
between non-artifact formation (e.g., 
generation of charcoal, accumulation of 
sediment) and obsidian artifact deposition.  

In addition, obsidian artifacts can be sorted 
into analytical units known as the “minimum 

Figure 1.  Location of the Kyu-
Shirataki 3 site in northeastern 
Hokkaido (A), and locations of 
sampling units 1 and 2 within the 
distribution of lithic scatters and 
features of the Kyu-Shirataki 3 site 
(B). The map of B is from Hokkaido 
Archaeological Operation Center 
(2015). 

Table 1. Summary of the measurements of hydration rim thicknesses (μm) (means, standard deviations, 
and coefficient variations) shown by Minimum Analytical Nodules (MAN) from Kyu-Shirataki 3.  
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analytical nodule” (MAN) based on visual 
characteristics (e.g., color, texture) (Larson and 
Kornfeld 1997: 4). Because Japanese 
Paleolithic archaeologists have routinely 
employed artifact sorting using analytical units 
comparable to MAN, along with lithic-
refitting, analysis since the 1970’s (e.g., Anbiru 
1992, see Bleed 2002, Takakura 2011), 
obsidian artifacts from the Kyu-Shirataki 3 site 
were also sorted into numerous MANs, the 
majority of which have artifacts that refit.  

To make thin sections to observe hydration 
rims, we took samples of obsidian flakes that 
do not refit, but are sorted into an identical 
MAN (Figure 2). To evaluate the hydration rim 
thicknesses, we chose six MANs from which 
appropriate samples were collected (Table 1). 
Based on the tool typology, the six MANs from 
which samples for the OHD were taken are 
attributable to four techno-typological groups 
of assemblages consisting of groups of small 
boat-shaped tools, Hirosato-type microblade 
cores, bifacial points associated with Hirosato-
type microblade cores, and stemmed points. 
For the purpose of comparison, samples from 
Shirataki Group I, characterized by small 

amorphous flakes, were collected without 
controlling MAN.  

All thin sections were made by the last 
author using the facility at the Thin Section 
Laboratory of the Graduate School of Science 
at Hokkaido University. The obsidian 
hydration rim was observed under a polarized 
light microscope (MT9300, Meiji Techno Co., 
LTD.) at a magnification of 400–500×. 
Following the standard recording system 
(Nakazawa 2015, Origer 1989), the thicknesses 
of the hydration rims were taken by three 
measurements on the exterior and interior 
surfaces of a single obsidian sample in μm 
using a computer-assisted measuring device 
(Art Measure, Artray Inc.). To nullify inter-
observer error, only the first author took the 
measurements. The fifth author measured the 
geochemistry of the sampled obsidian using a 
portable ED-XRF, following the method of 
Izuho et al. (2017).  

Results 
   Table 1 summarizes all measured 
thicknesses. The measured rim thicknesses 
among the MAN have small deviations and 
coefficient of variations (CV), mostly within 

Figure 2. The schematic relationships 
of excavated artifacts, typological 
groups (assemblages), analytical 
nodules, refitted specimens, and un-
refitted specimens from which OHD 
samples were taken.  
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the range of 0.1–0.3 and less than 0.06, 
respectively. The largest set of deviations and 
CV was observed for Shirataki Group I, which 
consists of samples without regard to MAN. 
While measurement errors are minimized 
within the unit of MAN, differences in 
hydration rim thicknesses in the same 
assemblage were observed. In the group of 
stemmed-point assemblages, MAN #33 and 
#35 have significant differences in the means 
of the hydration thicknesses: the mean 
thickness for MAN #33 is 3.57 μm, and that of 
MAN #35 is 4.42 μm, a difference of 0.9 μm. 
This is 10 times larger than the difference 
between MAN #46 and #52 (i.e., 0.09 μm).  

Discussion 
   The small deviations in the observed 
measurements of hydration rim thicknesses 
suggest that choosing samples from MAN 
gives reliable measurements for OHD. 
However, the difference in mean rim 
thicknesses between two MANs (#33 and #35) 
in the stemmed point assemblage needs 
explanation. Because these two MANs are 
derived from the same geochemical group of 

obsidian sources (Akaishiyama), the hydration 
rates likely differed even in nodules from the 
same source.  

Differences in hydration rates necessarily 
relate to differential rates of water diffusion, 
because hydration is the process of water 
diffusion into the glass. Besides ambient 
temperature (Ambrose 1976, Friedman and 
Smith 1960), rate of water diffusion into 
obsidian glass is affected by endogenous 
factors, notably obsidian geochemistry 
(Friedman and Long 1976, Kimberlin 1976, 
Suzuki 1973) and intrinsic water content of 
obsidian (Rogers 2008, Steffen 2005, 
Stevenson et al. 1993, Stevenson et al. 2019). 
In particular, systematic studies of water 
diffusion in silicate melts and glasses have 
suggested that water diffusion increases with 
increasing water content, and molecular water 
(H2Om) reacts with the silicate structure of 
glass (e.g., Behrens and Zang 2009, Schmidt et 
al. 2013, Zhang et al. 1991). According to Ni 
and Zhang (2018), the molecular water (H2Om) 
increases exponentially with water content, but 
diffusivity of hydroxyl groups (OH) is 
independent of water content at high 

Figure 3. Illustrations of refitted bifacial-thinning flakes of Minimum Analytical Nodules (MAN) No. 
33 and No. 35.  
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temperatures (403－1629 ). Mechanistic 
relationships between water diffusion and 
water content have been modeled based on 
experimental studies in high pressure and high 
temperature conditions (>400 ), whereas the 
mechanism of water diffusion in low 
temperature conditions (<100 ), in which 
obsidian hydration normally occurs, is still 
unclear (but see Yokoyama et al. 2008).  

Given the complex processes of water 
diffusion in obsidian, we present three potential 
factors to explain the difference in rim 
thicknesses between analytical nodules 
typologically classified into the same group. 
First, the difference simply shows the time the 
artifacts were manufactured. MAN #33 and 
#35 are both bifacial-thinning flakes (Figure 3). 
Most of these flakes are refitted to shape 
phantom bifaces, implying that manufactured 
bifaces were transported from the site. Because 
the precise shapes of the bifaces, whether they 
have stems or not, are undetermined based on 
the refitted bifacial-thinning flakes of MAN 
#33 and #35, either of these bifaces is indeed 
from an older assemblage than the terminal 
Pleistocene stemmed-point assemblage (e.g., 
Naoe 2014). Second, the rim thicknesses 
between the two nodules validly reflect the 
duration of site occupation. Since the site was 
occupied multiple times over an extensive 
duration, likely for thousands of years without 
changing tool morphologies, the remaining 
artifacts differ greatly in age. This is the effect 
of the palimpsest of human activities (e.g., 
Nakazawa et al. 2009, Stern 1993, Straus 
1979), and large quarries are generally 
expected to demonstrate this situation. Third, 
the difference in rim thicknesses is the effect of 
the intrinsic water content of obsidian. Since 
the geochemically identified obsidian source 
for MAN #33 and #35 is identical (Akaishi 
Mountain) and the measured samples were 
buried under the same conditions and same 
chronological period, the difference in rim 
thicknesses may be explained by intrinsic water 
content. The slight difference in water content 

between the nodules may have affected the 
hydration rates, resulting in the difference in 
rim thicknesses.  

Conclusion 
   An implication of the results of this study 
is that sampling obsidian while taking into 
account MAN will lead reliable measurements 
of obsidian hydration rim thicknesses, which 
will enable a good estimation of hydration 
dates. Specifically, employing MAN is also 
effective in studying palimpsest sites 
potentially created by long-term human 
occupation. Archaeologists are struggling to 
understand site formation processes and 
establish a temporal order of techno-
typologically distinguished stone tool 
assemblages. Since this is the preliminary 
report, we will continue to build a data set to 
evaluate the role of OHD in identifying 
patterns of prehistoric exploitation of obsidian. 
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Abstract 
 This paper describes an obsidian hydration analysis for Indian Hills Rockshelter (CA-SDI-
2537) in Anza-Borrego State Park, which was excavated in 1984 - 1987. The data set is from a 
PhD dissertation from 1992. The assemblage included significant quantities of obsidian, but 
unfortunately, the state of the OHD art at the time did not permit a cogent OHD analysis. Advances 
in the last decade now make this possible, but the question remains as to whether application of 
newer mathematical methods to an old (and previously intractable) data set can provide useful 
results. In this case study we apply modern methods to the obsidian specimens from Indian Hills 
Rockshelter, focusing on those which were sourced to Obsidian Butte. The age computations are 
based on modeling the hydration process by temperature-dependent diffusion theory, using a flow-
specific hydration rate and with corrections for local temperature, artifact burial depth, and site 
formation processes.  Ages are computed for each class of artifact: preforms, projectile points, 
bifaces, and flakes; ages thus determined are compared with radiocarbon data. The ages 
determined for temporally-sensitive projectile points are as expected for those morphological 
types, which suggests the temperature parameters for the site are valid, as is the hydration rate for 
Obsidian Butte. We find the site experienced a sequence of three occupation or use episodes: 6000 
– 5000 BP, 3800 – 3800 BP, and less than 1000 BP, all of which agree reasonably well with
radiocarbon ages. This analysis shows the potential of applying modern methods to previously-
intractable data sets.

Introduction 
     This study describes an obsidian hydration 
dating (OHD) analysis for Indian Hills 
Rockshelter (CA-SDI-2537) in Anza-Borrego 
State Park. The data set is from the Ph.D. 
dissertation of Alison M. MacDonald, who 
excavated the site in 1984-1987 for the 
University of California, Riverside 
(MacDonald 1992). A considerable quantity of 
obsidian was recovered, the majority from 
Obsidian Butte near ancient Lake Cahuilla. 
However, the state of the art in OHD was not 
sufficiently advanced at the time to do a cogent 
OHD analysis. Advances in the physics, 
chemistry, and mathematics of OHD since 
2007 now permit such an analysis. The current 
age computations are based on modeling the 

hydration process by temperature-dependent 
diffusion theory, using flow-specific hydration 
rates and with corrections for local 
temperature, artifact burial depth, and site 
formation processes.   
     This analysis focuses only on the specimens 
which were sourced to Obsidian Butte. A set of 
temperature parameters for the site is 
established based on meteorological data and 
on known properties of rockshelters; since 
specimens were collected both inside and 
outside the shelter, the temperature parameters 
take this into account. A hydration rate for 
Obsidian Butte was derived from obsidian-
radiocarbon data at the shelter. Ages were 
computed for each class of artifact: preforms, 
projectile points, bifaces, and flakes. Ages 
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derived from OHD were compared with 
radiocarbon, and with the expected ages for 
diagnostic artifacts. 
 Obsidian Butte is an outcrop of rhyolitic 
lava, which is part of the Salton Buttes 
formation. Geochronologic studies have shown 
that the buttes erupted in late Holocene times 
(Schmitt et al. 2013, Wright et al. 2015). 
Recently published research, based on infrared 
stimulated luminescence dating of feldspar 
from a geothermal exploration well have 
determined an age of 490 ± 230 BC, 1-sigma, 
or approximately 2500 cal BP (Schmitt et al. 
2019). Prior to that time the obsidian source did 
not exist. 
     A major caveat is that the site has been 
heavily disturbed over the years, both by 
natural processes and by looters, which places 
a limit on what can be determined. 

Obsidian Hydration 
     Hydration of obsidian is known as a 
diffusion-reaction process (Doremus 1994, 
2000, 2002). The basis of chronometric 
analysis using obsidian hydration is the 
equation 

t = r2/k     (1) 

where t is age in calendar years, r is rim 
thickness in microns, and k is the hydration 
rate. Although other equations have been 
proposed (e.g., Basgall 1991, Pearson 1994), 
equation 1 is the only form with both 
theoretical (Ebert et al. 1991, Doremus 2002) 

and laboratory (Doremus 1994; Stevenson et 
al. 1998, 2000) support.  
     The hydration rate is affected by five 
parameters: ground-water chemistry 
(Morgenstein et al. 1999), obsidian anhydrous 
chemistry (Friedman et al. 1966), obsidian 
intrinsic water content (Zhang 2008, Zhang et 
al. 1991, Zhang and Behrens 2000), humidity 
(Mazer et al. 1991); and temperature (Rogers 
2007). Ground-water chemistry is only a 
problem in cases where potassium content is 
very high, as in some desert playas, otherwise 
it can be ignored. Obsidian anhydrous 
chemistry is controlled by sourcing the 
obsidian. Intrinsic water concentration can vary 
within an obsidian source (Stevenson et al. 
1993), and can affect hydration rate 
significantly (Zhang 2008, Zhang et al. 1991, 
Zhang and Behrens 2000). There are no 
archaeologically appropriate techniques for 
measuring intrinsic water at present, so its 
effects must be controlled statistically by 
sample size. Humidity is a small effect which 
can generally be ignored.  
     It is now known that temperature is the 
major environmental effect which needs to be 
controlled for in performing an OHD analysis, 
and techniques for doing so have been 
developed and published (Rogers 2007, 2012). 
Effective hydration temperature (EHT) is 
defined as a constant temperature which yields 
the same hydration results as the actual time-
varying temperature over the same period of 
time. The exact solution for EHT requires 
integration of the temperature-dependent 

Table 1. Temperature data.  
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hydration rate over a time span in which the 
temperature varies diurnally and annually 
about an annual mean temperature (Rogers 
2007, 2018). The temperature is modeled as the 
sum of a mean temperature and two sinusoids, 
one with 24-hour period and the other with a 
12-month period. The amplitudes of the mean
and the two sinusoids were estimated from
meteorological records downloaded from the
Western Regional Climate Center website.
Table 1 summarizes the temperature data for
Borrego Desert Park, Station 040983, for the
period July 1, 1942 – June 10, 2016.
     The presence of a rockshelter also affects 
the magnitude of the temperature variation 
terms (although it has no effect on annual mean 
temperature). Measurements at Ray Cave (CA-
INY-444) in the Coso Range of eastern 
California showed that the annual variation 
inside the cave is approximately 75% of the 
variation outside the cave; further, published 
data show that the mean diurnal variation 
seldom exceeds 5C (Curran-Everett et al. 
1991: 113). The surface EHT is computed from 
the equation  

EHT = Ta + 0.0062*(Va
2 + Vd

2)      (2) 

From these data the temperature parameters for 
the site were computed (Table 2). 
     For buried artifacts, Va and Vd represent the 
temperature variations at the artifact burial 
depth, which are related to surface conditions 
by  

Va = Va0exp(-0.44z) (3a) 

and 

Vd = Vd0exp(-8.5z) (3b) 

where Va0 and Vd0 represent nominal surface 
conditions and z is burial depth in meters 
(Carslaw and Jaeger 1959:81). Depth 
correction for EHT is desirable, even in the 
presence of site turbation, because the depth 

correction, on the average, gives a better age 
estimate. 
     Burial depth is often a function of site 
formation processes, such that an artifact is 
discarded on the surface and is gradually 
covered with soil over time. Equally, a buried 
artifact may be exposed by erosion or 
deliberately recovered and reused or 
repurposed. Thus, the depth at which the 
artifact was recovered archaeologically is may 
not be characteristic of its entire life. To 
account for this uncertainty, the computer code 
assumes the artifact was buried at the recovery 
depth for half its life, and on the surface the 
other half, which affects the uncertainty in age.  
     Finally, EHT should in principle also be 
affected by paleotemperature shifts (West et al. 
2007), however analysis shows the effect in the 
north temperate zone is negligible for ages less 
than about 13000 cal BP, so they are not 
included here (Rogers 2015a). 
     Once EHT has been computed, the 
measured rim thickness is multiplied by a rim 
correction factor (RCF) to adjust the rims to be 
comparable to conditions at a reference site: 

RCF = exp{[(E/EHT) - (E/EHTr)]/2}      (4) 

where EHTr is effective hydration temperature 
for the hydration rate (20C here) and E is the 
activation energy of the obsidian. The EHT-
corrected rim value rc is then 

rc = RCF  r    (5) 

     There are always errors, or uncertainties, in 
the parameters used for age computation, 
which in turn lead to errors in the computed 
age. The primary error sources are: obsidian 
rim measurement, errors in the hydration rate 
ascribed to a geochemical source (Rogers 
2010), intra-source rate variability due to 
uncontrolled intrinsic water in the obsidian 
(Ambrose and Stevenson 2004; Rogers 2008; 
Stevenson et al. 1993, 2000; Zhang 2008; 
Zhang et al. 1991; Zhang and Behrens 2000), 
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errors in reconstructing the temperature history 
(Rogers 2007, 2012), and association errors 
caused by site formation processes (Schiffer 
1987). The effects of these errors have been 
examined in detail, with the analysis is 
documented in Rogers 2010. 
     Sample standard deviation is generally not a 
good estimate of age accuracy because 
obsidian sample sizes are generally relatively 
small due to cost constraints, while the 
uncertainty sources introduce at least five 
degrees of freedom in the errors. The optimal 
strategy for estimating age accuracy is to use a 
priori information about the individual error 
sources, and infer the accuracy of the age 
estimate.  With this method, the coefficient of 
variation of the age estimate, CVt, can be 
shown to be  

CVt
2=4[(σr/r)2+(0.06σEHT)2+(CVks/2)2+CVke

2]    (6) 

where the variables are defined as follows: σr is 
the standard deviation of the hydration rim 
measurement, and is ~0.1µ; r is the mean 
hydration rim; σEHT is the uncertainty in EHT 
post-correction, and is ~1.0C; CVke is the 
coefficient of variation of the hydration rate 
ascribed to the obsidian source, and is typically 
~0.05; and CVks is the coefficient of variation 
of the intra-source rate variations, which are 
source-specific. 
     Once age t is computed from equation (1) 
and CVt is computed from equation (6), the 
standard deviation of the uncertainty in the age 
estimate is

σt = CVt × t     (7) 

This is the accuracy figure quoted in the 
computer program output in Tables 3 - 5. 
     A hydration rate for Obsidian Butte was 
developed from the data at SDI-2537, based on 
obsidian-radiocarbon association. The 
radiocarbon data point is UCR-1927D, on bone 
collagen at a level of 48-57 inches, with an age 
of 4070  100 rcybp; the median calibrated age 
is 4676 cyb2k (= cal BP + 50). The obsidian 
specimen chosen for association was Cat. No. 
C4-259, from the 45-48 inch level; the 
hydration rim is 8.4. The resulting rate is 
8.42/4.676 = 15.09 2/1000 years at an EHT of 
24.45C inside the rockshelter. 
     Age computation is based on a standard 
EHT of 20C, so it is necessary to modify the 
rate to this temperature by multiplying it by a 
correction factor:  

Correction factor=exp[(E/EHT)-(E/EHTr)]     (8) 

Most computations of EHT corrections employ 
an approximate value for the activation energy 
E of 10000K (e.g. Rogers 2007, 2012), a value 
derived from Friedman and Long (1976). The 
accuracy is improved, however, if a value 
specific to the obsidian source is used. This 
value is a function of the intrinsic water content 
of the obsidian, but not of temperature. The 
hydration rate at archaeological temperatures 
has been shown to be related to temperature 
and water content by the equation 

k=exp(37.76–2.289*w–10433/T+1023*w/T)     (9)  

where k is rate in 2/1000 yrs, w is total water 
content in wt%, and T is temperature in K 

Table 2. SDI-2537 Temperature parameters. 
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(Rogers 2015b). Knowing k and T, w can be 
computed, and activation energy is then 

E = 10433 – 1023*w (10) 

For Obsidian Butte obsidian, w = 0.30 wt%, 
and E = 10402K. Using this value in equation 
(8) yields a hydration rate of 9.09 2/1000 years
at an EHT of 20C. This value was used in the
age computations.

Analysis of Obsidian Hydration Ages 
Projectile points: 
     A total of 8 Cottonwood Triangular points 
was recovered from inside the rockshelter 
(Table 3). Remarkably, all fall within the 

expected range of ages for this point type, with 
no outliers (Justice 2002). The mean age is 401 
cyb2k, standard deviation 211 years, CV = 
0.53, and N = 8. Probable error of the mean is 
75 years.  
     A single Cottonwood Triangular point was 
found on the surface outside the rockshelter 
(Cat. No. S84-7). Its age is 346 cyb2k, with a 
standard deviation of 79 years. 
     Three Desert Side-Notched points were 
recovered from inside the shelter. All fall 
within the expected age range, with a mean age 
of 145 cyb2k, a standard deviation of 97 years, 
and a CV of 0.67.  
     Four Dos Cabezas Serrated points were 
found inside the shelter. The mean age is 446 

Table 3. Obsidian Butte Cottonwood Triangular Points, inside Rockshelter. 

Figure 1. OHD ages on Obsidian Butte glass from CA-SDI-2537, showing points excluded 
from summary statistics. 
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cyb2k with a standard deviation of 174 years, 
CV = 0.39. The probable error of the mean is 
87 years. These ages do not conform to 
expectations, and are discussed further below. 

Projectile Point Preforms: 
 Five projectile point preforms were 
recovered from inside the shelter. The mean 
age is 422 cyb2k, with a standard deviation of 

197 years and a probable error of the mean of 
88 years; CV = 0.47. Assuming these are 
preforms for Desert Series points, the ages 
again fall in the correct region. 

Bifaces: 
 A single biface was recovered (Cat. No. 
B4-99), with an age of 221  54 cyb2k. 

Table 4. Obsidian Butte flakes from inside the shelter. 
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Projectile Point Blank: 
 A single blank was recovered from inside 
the shelter, with an age of 572  131 cyb2k. 

Flakes: 
 Obsidian Butte flakes recovered from 
inside the shelter are listed in Table 4. Figure 1 

shows a plot of the ages vs. catalog numbers 
(Cat. Nos.), and clearly shows that the five data 
points marked "Exclude" in Table 4 are 
anomalous. They may reflect reuse of very old 
toolstone, or they may have been read on a 
geologic surface. They are not included in the 
statistics. The age statistics for flakes from 

Figure 2. OHD ages on Obsidian Butte material from CA-SDI-2537, showing two plateaus 
indicating sustained site use. 

Figure 3. Obsidian Butte OHD ages for CA-SDI-2537 vs. depth, showing effects of extreme 
turbation. The best fit line has no statistical significance. 
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inside the shelter are: mean age = 498 cyb2k, 
standard deviation = 309 years, probable error 
of the mean = 50 years, and CV = 0.62 (N = 
38). 
     Obsidian Butte flakes recovered from 
outside the shelter are listed in Table 5. Figure 
2 shows a plot of ages, from which it appears 
there were two occupation stages: an early one 
(five data points) around 5000 cyb2k, and a 
later one around 450 cyb2k (15 data points). 
Two data points are transitional and are 
excluded from the statistics. For the early use 
period the statistics are: mean age 5077 cyb2k, 
standard deviation 1217 years, probable error 
of the mean 54 years, and CV =0.24 (N = 5). 
For the later use period the mean is 456 cyb2k, 
standard deviation 311 years, probable error of 
the mean is 80 years, and CV = 0.68 (N = 15). 
     Table 6 shows the flakes collected on the 
surface outside the shelter. One data point, Cat. 
No. S84-16, is anomalous and is excluded from 
the statistics. Mean age is 439 cyb2k, standard 
deviation is 204 years, probable error of the 
mean is 46 years, and CV is 0.47 (N = 20). 

Chronological Narrative 
 Figure 3 shows there is no consistent 
variation of OHD age with depth, confirming 
the impression of extreme turbation at the site. 
 Figure 4 shows the plot for the radiocarbon 
dates at SDI-2537 (MacDonald 1992: 102, 
Table 5, calibrated and converted to cyb2k). 
Dates are plotted in ascending order from left 
to right, and if site use had been uniform, the 
plot would be a straight line. Periods of intense 
use, evidenced by many dates, tend to appear 
as plateaus, while intervals of sparse use are 
represented by fewer dates and a steeper slope. 
Examination of Figure 4 shows relatively 
intense use between 5000 - 4000 cyb2k, 
between 3000 - 2500 cyb2k, and less than 1000 
cyb2k. 
 For comparison, Figure 5 plots the 
corresponding OHD ages from Tables 3, 4, and 
5 above. The earliest use period is slightly 
older, between 6000 - 5000 cyb2k and the 
middle use period is 4800 - 3800 cyb2k. The 
youngest use period is again less than 1000 
cyb2k. 

Table 5. Obsidian Butte flakes from outside the shelter, column sample. 
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 Table 7 presents a statistical summary of 
the radiocarbon and OHD ages for these three 
use periods. It can be seen that, although there 
is an offset in ages, it is not statistically 
significant by t-test.  
 The slight discrepancy between OHD and 
radiocarbon dates can be explained by 

considering what is being measured. 
Radiocarbon dates represent physical 
occupation evidence, such as hearths, while 
OHD dates represent use of toolstone. If the 
toolstone is being recycled, as would be the 
case for an exotic obsidian, some of the 

Figure 5. Use-density plot for dates derived from OHD of Obsidian Butte obsidian at CA-SDI-
2537, showing plateaus indicating periods of sustained use. 

Figure 4. Use-density plot for dates derived from radiocarbon at CA=SDI-2537, showing plateaus 
indicating periods of sustained use. 
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hydration ages may represent earlier collection 
events. 
 In addition, the hydration rate is based on 
a single data point and clearly needs refinement 
with further data. It is probably close to the 
right value, because the ages for the 
Cottonwood Triangular and Desert Side-
Notched points are in the expected range, but if 
it is slightly too large it would cause the offset 
in ages. 
 The ages of the Dos Cabezas Serrated 
(DCS) points are an issue as well. This point 
type is not mentioned in Justice (2002), but is 
listed on www.projectilepoints.net, which 
states the type was defined by Wilkie and 
MacDonald, who assigned the age to 1600 - 
800 cal BP. No references are given, so we 
assume the ages are based on MacDonald's 
dissertation on CA-SDI-2537 (MacDonald 

1992). MacDonald (1992:181ff) describes the 
points and their provenience, but does not 
discuss the age attribution. The points were 
recovered from moderate depths, up to 
approximately 50 cm below the surface, and 
Figure 6 shows that the radiocarbon age for that 
depth is indeed in the 1600 – 800 BP range. 
However, Figure 3 shows the severe degree of 
turbation that has affected the obsidian 
specimens, so that depth is not a good indicator 
of age for them. (Of course, it was not possible 
to compute the data plotted in Figure 3 in the 
1980s.) Further, the ages determined by OHD 
ages are younger, 446 ± 174 cyb2k. Given the 
severe turbation that obviously occurred, it is 
likely the appropriate age for the DCS type is 
that computed by OHD.  

Table 6. Obsidian Butte flakes from outside the shelter, surface collected. 

Table 7. Radiocarbon and OHD age statistics; all ages are in cyb2k 
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Conclusions 
 In summary, this analysis shows the Indian 
Hills Rockshelter site experienced a sequence 
of three occupation or use episodes, for which 
there is good agreement between radiocarbon-
based ages and OHD ages. The ages 
determined for temporally-sensitive projectile 
points are as expected, which suggests the 
temperature parameters for the site are valid, as 
is the hydration rate computed for the Obsidian 
Butte source.  
 The case of the Dos Cabezas Serrated 
points is of great interest methodologically. 
The DCS type was originally dated based on 
radiocarbon association, which was a 
reasonable assumption at the time. However, 
now that the obsidian ages can be computed, it 
is clear that severe turbation of the obsidian 
specimens had occurred and the DCS points 
were out of place stratigraphically. Obsidian 
hydration dating permits directly dating them 
to the Late Prehistoric period, less than 1000 
BP. This was not possible in the 1980s. 
 As a case study, this analysis also shows 
the potential of applying the OHD technique, 
even with an old and previously-intractable 
data set. The principal difference between the 
OHD state of the art in the 1980s and at present 
is that now the physics and chemistry of 
obsidian hydration are much better understood. 
In addition, the necessary mathematical models 

for conducting the OHD analysis are now in 
place and published, so that OHD analyses 
become another element of the archaeological 
chronometric tool box. 
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ABOUT OUR WEB SITE 

The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  

You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 

Other items on our website include: 

 World obsidian source catalog
 Back issues of the Bulletin.
 An obsidian bibliography
 An obsidian laboratory directory
 Photos and maps of some source

locations
 Links

Thanks to Craig Skinner for maintaining the 
website. Please check it out! 

CALL FOR ARTICLES 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   

Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

Deadline for Issue #63 is May 1, 2020. 

Email or mail submissions to: 

Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 

Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
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technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
IAOS MEETING ONLINE FOR 2020 

 

Due to the current COVID-19 pandemic, the SAA has canceled its annual conference in Austin, 
Texas, for 2020. As a result, the in-person IAOS meeting is also canceled. However, we are 
exploring options for a virtual IAOS meeting instead. Please watch your email for an 
announcement. We apologize for any hassle. Please stay healthy!  
 
If have any questions or have items for the meeting agenda, please send them to Kyle Freund at 
kylepfreund@gmail.com.  
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ARCHAEOLOGICAL AGE COMPUTATION BASED ON OBSIDIAN HYDRATION: 
A SUMMARY AND CURRENT STATE OF THE ART 

 
Alexander K. Rogersa and Christopher M. Stevensonb 

 
a Maturango Museum, Ridgecrest, California, USA 

b Virginia Commonwealth University, Richmond, Virginia, USA 
 

Abstract 
Obsidian hydration dating (OHD) is a method of computing archaeological ages based on measuring water 
absorption by obsidian artifacts, and is widely used in the desert west. The field has seen significant 
advances over the past decade, many papers having been published describing advances in the field, but to 
date they have not been pulled together to provide a coherent picture. This paper aims to do just that, 
providing a single resource for the OHD analyst. The paper describes obsidian mineralogy as it affects 
OHD; the effects of intrinsic water content on hydration; the mathematical form of the hydration law; the 
mathematics of diffusion theory; the mathematical techniques for controlling for temperature, humidity, 
and water content; methods for computing hydration rates, with mathematical details; and a recommended 
method for conducting on OHD analysis. A table of hydration rates for the south-eastern California and 
southern Nevada region is included. Appendices include computer codes in MatLab for OHD analysis, plus 
a useful workbook in MS Excel. The paper addresses OHD as currently practiced in the western United 
States, based on optical microscopy, and does not describe newer, experimental methods such as Secondary 
Ion Mass Spectrometry or infrared spectroscopy.
  

Introduction 
Obsidian hydration dating (OHD) is a 

method of computing an archaeological age 
based on measuring the depth of diffused water 
in the near surface region of obsidian artifacts. 
Although currently less accurate than 
radiocarbon dating, it is also less expensive and 
hence larger data sets are feasible. Unlike 
dating by projectile point typology, OHD can 
be used on debitage as well, and it is the only 
chronometric method which can directly date 
obsidian artifacts. It is often the only option for 
chronometric assessments of sparse desert 
sites, where radiocarbon or dendrochronology 
specimens are typically lacking. Its ability to 
determine ages for non-diagnostic artifacts 
makes it useful in studies of trade and 
exchange, by correlating obsidian 
compositional data from a number of sites. 
Unlike radiocarbon or dendrochronology, 
obsidian hydration is primarily controlled by 
post-depositional processes of temperature and 
humidity, so great care is needed in controlling 
for environmental effects. 

Obsidian hydration dating as a discipline 
dates from the original paper of Friedman and 
Smith (1960). They correctly identified the 
physical process involved and the 
mathematical form of the hydration law, and 
other fundamental properties of hydration. 
Subsequently, other advances were made, 
primarily by researchers in glass science and 
geochemistry, although, with few exceptions, 
no advances were made by archaeologists. The 
field of archaeology has gone through periods 
of great optimism (e.g., Friedman and Long 
1976) and of complete disillusionment (e.g., 
Ridings 1996; Anovitz et al.  1999). In recent 
years the field of OHD has benefited greatly 
from the rigorous application of physics, 
geochemistry, and glass science, so that the 
basic physics and mathematical models are 
now understood, and are the basis for the 
present treatment. 

The OHD method described here is based 
on usual archaeological practice applied in the 
western United States. The obsidian specimens 
are grouped by geochemical source, and a 
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hydration rate is ascribed to the source. The 
hydration rate is not adjusted for the intrinsic 
water content of the individual specimen. 
Hydration measurements are made by optical 
microscopy, and temperature and humidity 
corrections are made by calculation from 
meteorological records or on-site temperature 
measurements collected for the annual cycle. 
Both age and age standard deviation are 
computed by the model.  

Analytical methods which are not general 
archaeological practice at present are not 
addressed: Secondary Ion Mass Spectrometry 
(Anovitz et al. [1999, 2004]; Liritzis and 
Laskaris [2012 and references therein]; 
Riciputi et al [2002]); Fourier Transform 
Infrared spectroscopy (Newman et al. 1986), or 
Infrared Photo-Acoustic Spectroscopy 
(Stevenson and Novak 2011).  

It is assumed for this discussion that the 
reader is familiar with the need and technology 
for geochemical sourcing of obsidian 
specimens, and with the technique for optical 
measurement of hydration, so the discussion 
starts with obsidian hydration rims measured 
by a laboratory on specimens from a known 
obsidian geochemical source.  

To begin, our discussion of the mineralogy 
of obsidian is described as it affects OHD, and 
the mechanics of the hydration process are 
summarized. The intrinsic, or structural, water 
content on hydration rate is also discussed 
insofar as it affects hydration rate. This is 
followed by an overview of the mathematical 
theory of diffusion to provide a basis for the 
subsequent discussion of temperature 
correction and effective hydration temperature 
(EHT). Computation of EHT requires 
temperature parameters for the archaeological 
site, so a method for deriving the parameters 
using regional temperature scaling is given; the 
example is for the California desert, but the 
user can extend the method to other areas of the 
world as needed. Two techniques are described 
for computing EHT and the resulting 
adjustments to the hydration rims. 

Age analysis by obsidian hydration 
requires knowledge of the hydration rate of the 
obsidian, so seven methods for computing 
hydration rates are described, with 
mathematical details. Rates are tabulated for 
twenty-six obsidian sources likely to be 
encountered in the eastern California desert 
area. Finally, the age archaeological analysis 
process itself is described, including 
calculation of age accuracy. Computer code in 
MatLab for age computation is provided, along 
with a description of a workbook in MS Excel 
for chronometric analyses. The references cited 
are not exhaustive but will provide useful 
background for those interested. 

 
Obsidian Mineralogy  

Obsidian is an alumino-silicate, or 
rhyolitic, glass, formed by rapid cooling of 
magma. Like any other glass, obsidian is not a 
crystal, and thus it lacks the lattice structure 
typical of crystals at the atomic level, but it 
does possess a matrix-like structure exhibiting 
some degree of short-range spatial order 
(Doremus 1994:27, Fig. 2; 2002: 59-73). 
Obsidian is typically about 75% silica (SiO2) 
and about 20% alumina (Al2O3) by weight, the 
remainder being matrix modifiers (mostly 
alkaline oxides) and trace elements (mostly 
rare-earth elements), some of which are source-
specific (Doremus 2002: 109, Table 8.1; 
Hughes 1988; Stevenson et al. 1998; Zhang et 
al. 1997). The trace elements provide the means 
for geochemical provenance studies. The 
anhydrous composition (chemical composition 
independent of water) of obsidian from a wide 
variety of sources has been shown to be 
remarkably consistent, within a few tenths of a 
weight percent (Zhang et al. 1997). The minute 
interstices within the glass matrix, on the order 
of 0.1 - 0.2 nanometers in diameter, are where 
water penetration takes place. 

All obsidian also contains small amounts 
of natural water, known as intrinsic water or 
structural water, resulting from the incomplete 
degassing of the lava during its ascent from the 
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magma chamber; the amount is generally <2% 
by weight in natural obsidian, although cases of 
somewhat higher concentration are 
occasionally encountered (Stevenson et al. 
2018). Its effects are discussed below. 

 
The Hydration Process 

“Obsidian hydration”, in its most basic 
aspect, simply describes the process by which 
water is absorbed by obsidian, and involves 
both physical and chemical changes in the glass 
(Doremus 2002; Anovitz et al. 2008). Five 
steps may be distinguished in the process 
(Figure 1). 

 
1. When a fresh surface of obsidian is exposed 

to air, water molecules adsorb on the 
surface. Adsorption is a chemical bonding 
process, not simply condensation. 
 

2. Some of the adsorbed water molecules, plus 
other water molecules impinging directly 

from the atmosphere, are absorbed into the 
glass and diffuse into the interstices in the 
glass matrix. The absorption process occurs 
when a water molecule has sufficient energy 
to stretch the glass matrix and enter one of 
the interstices. 
 

3. Some of the diffusing H2O molecules react 
with the silica or alumina in the glass, 
forming hydroxyl (OH) and causing an 
increase in volume and openness of the 
hydrated region. Since the hydrated region is 
expanded and the non-hydrated region is 
not, a stress region exists between the two. 
The stress region is visible under a 
polarizing microscope due to stress 
birefringence. 
 

4. As time passes, the region of increased water 
concentration progresses into the glass, its 
rate of progress being a function of the initial 
openness of the glass, temperature, and the 
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Figure 1. Schematic view of obsidian hydration. Water molecules in the atmosphere are adsorbed on 
the surface, and diffuse into the glass. The plot shows hydrogen ion concentration (a proxy for water) 
as a function of depth in the glass (SIMS trace courtesy of C. M. Stevenson). As time progresses, the 
curve shifts to the right. 
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dynamics of the process itself. Openness of 
the glass, in turn, is a function of intrinsic 
water content. 
 

5. When the hydrated layer becomes thick 
enough, typically greater than 20 microns, 
the accumulated stresses cause the layer to 
spall off as perlite. 

 
Three general classes of methods have 

been proposed for measuring the hydrated 
zone: (1) measurement of water mass uptake or 
loss vs. time (Ebert et al. 1991; Stevenson and 
Novak 2011); (2) direct measurement of water 
profiles vs. depth using SIMS (Anovitz et al. 
1999, 2004, 2008; Riciputi et al. 2002; 
Stevenson et al. 2004); and (3) observation of 
the leading edge of the stress zone by optical 
microscopy (many papers, e.g., Friedman and 
Smith 1960; Friedman and Long 1976; 
Stevenson et al. 1989). The classical field of 
OHD is based on the third of these methods, 
and forms the basis of the present analysis.  

In practice, hydration is measured by 
cutting a thin slice from the margin of an 
artifact with a diamond saw, mounting it on a 
microscope slide, polishing it to transparency, 
and observing it under a polarized light 
microscope (Michels and Bebrich 1972) 
(Figure 2). The thickness of the hydrated layer 
(the “rim” or “rind”) is on the order of microns, 

so typically an optical magnification of 400X 
or more is used.  

Laboratory data (Rogers and Duke 2011; 
Stevenson and Scheetz 1989; Stevenson et al. 
1998) indicate that the position of this stress 
zone, or hydration front, progresses into the 
obsidian proportional to tn, where n is 0.5 
within limits of experimental error. Thus the 
hydration model employed is 

 
r2 = kt        (1) 

 
where t is age in calendar years, r is rim 
thickness in microns, and k is the hydration rate 
(Rogers 2007a, 2012). Although other 
equations have been proposed (e.g., Basgall 
1991; Pearson 1994), equation (1) is the only 
form with both theoretical (Ebert et al. 1991; 
Doremus 2002) and laboratory (Doremus 
1994; Stevenson et al. 1998, 2000) support. 

 
Obsidian Composition and Hydration Rate 

Obsidian anhydrous chemistry has 
traditionally been regarded as having a major 
influence on hydration rate (see attempts to 
determine a chemical index to hydration, e.g., 
in Friedman and Long 1976 or Stevenson and 
Scheetz 1989). In archaeological analyses, 
anhydrous chemistry is controlled by grouping 
and analyzing the obsidian by geochemical 
source, based on trace element composition as  

 
 
 
 
Figure 2. Cross-section of hydration 
rim measurement, approx. 400X. 
Photo courtesy of Jennifer Thatcher, 
Willamette Analytics LLC. 
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determined by X-ray fluorescence (XRF) or 
neutron activation analysis (NAA). However, 
Stevenson et al. (1998, 2000) found no 
consistent influence of anhydrous chemistry on 
hydration rate. Zhang and Behrens (2000) and 
Behrens and Nowak (1997) found the effect of 
anhydrous chemistry to be negligibly small, 
although Karsten et al. (1982)  reported that 
Ca2+ concentration may influence hydration 
rate to a very slight extent. It now appears that 
anhydrous chemistry has a negligible effect on 
hydration rate and attempts to predict hydration 
rate from anhydrous composition are unlikely 
to succeed. 

Intrinsic water, on the other hand, has a 
profound effect on hydration rate since it 
impacts the openness of the glass structure 
(Behrens and Nowak 1997; Delaney and 
Karsten 1981; Karsten et al. 1982; Lapham et 
al. 1984; Rogers 2015; Stevenson et al. 1998, 
2000; Zhang et al. 1991; Zhang and Behrens 
2000). Four methods are currently used for 
measuring intrinsic water in obsidian: micro-
densitometry (Ambrose and Stevenson 2004; 

Stevenson et al. 2018); mass loss when 
obsidian powder is heated (Newman et al. 
1986; Steffen 2005); mid-infrared transmission 
spectroscopy (Newman et al. 1986); and 
infrared photo-acoustic spectrometry 
(Stevenson and Novak 2011). However, all 
these techniques, except for density 
determination, are costly, and as currently 
practiced, are destructive to the artifact. As a 
result, intrinsic water measurement is not 
conducted for most practical archaeological 
investigations in the United States today.  

Stevenson et al. (1993) analyzed the 
intrinsic water content of obsidian from the 
Coso Volcanic Field source in eastern 
California. Coso was known to have four 
geochemically distinct subsources (Hughes 
1988), and Stevenson demonstrated that: (a) 
the mean intrinsic water content of the 
subsources varied between subsources, and (b) 
there was significant variation within each 
subsource. The variation in intrinsic water 
within a geochemical source or subsource leads 
to variations in hydration rate, which in turn 
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increases the uncertainty (statistical error) in 
computed ages (Rogers 2015). The effects of 
these errors have been analyzed in detail in 
Rogers (2008a, 2010). 

From a practical standpoint, controlling 
for geochemical source actually functions as a 
proxy for controlling for intrinsic water 
(Stevenson et al. 2000), albeit rather poorly 
(Stevenson et al. 1993; Rogers 2008a). As 
shown in Figure 3, geochemical sourcing 
controls for the mean value (central tendency) 
of intrinsic water in the obsidian from that 
source; the uncontrolled intra-source variation 
in water content contributes to uncertainty in 
the age, and is reflected in the standard 
deviation of age. 

 
Mathematical Theory of Hydration 

Hydration of obsidian is known as a 
diffusion-reaction process (Doremus 2000, 
2002); in physics, diffusion is a process in 
which mass is transported due to a 
concentration gradient, and always follows 
equation (1). The mathematical theory of 
hydration, which is based on the physical 
process of diffusion, is presented here to 
provide the background for subsequent 
discussion of effective hydration temperature. 
The obsidian hydration process is modeled 
physically as a diffusion-reaction process in a 
homogeneous medium in one dimension, 
described by the partial differential equation 

 
∂C/∂t = ∂/∂x (D∂C/∂x) - S/t,   (2) 

 
where: C is concentration of diffusing 
molecular water, t is time, D is the diffusion 
coefficient, S is the concentration of water 
molecules which have reacted with the glass 
matrix, and x is depth into the glass.  

As applied to hydration, the curve for C 
defines the concentration of molecular water as 
a function of depth and time. If the hydration 
rim, or observable region, is defined as a 
particular point on the curve of C vs. depth, 
then that point progresses according to the 

equation 
 

x2 = Dt        (3) 
 

which is the familiar form of the obsidian 
hydration equation.   

However, in the archaeological case D is 
not actually constant, since it is a strong 
function of temperature through the familiar 
Arrhenius equation for reaction kinetics, 

 
D = A exp [-E/(RT)].     (4) 

 
Here A is a constant with units of 
[length2/time], E is the activation energy of the 
diffusion reaction in J/mol, R is the universal 
gas constant (8.314 J/mol ºK), and T is absolute 
temperature in ºK.  Thus, since the temperature 
undergoes both annual and diurnal variation, D 
varies as well. 

If D is a function of time only, a solution 
can be developed by a substitution of variables 
technique (see Crank 1975, pp. 104-105).  The 
resulting hydration rim equation, analogous to 
equation (3), is, 

 
r2 =  Deff t,       (5)  

 
where rim thickness r is substituted for x, and 
Deff is the archaeological hydration rate, 
referred to as k in equation (1), and defined by 

 
Deff =  (1/t) ∫ D(t) dt.     (6) 

 
Thus, if the value of Deff is computed for a 

time-varying temperature, age can be estimated 
from equation (5). Substituting equation (4) 
into equation (6) allows computation of Deff, 

 
Deff = (1/t) A ∫ exp{E/[RT(t)]} dt,  (7) 

 
with T(t) defining the time variation of 
temperature. Since no closed-form solution to 
this integral is known, it must be solved 
numerically as a finite sum: 
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Deff = (1/N) ∑ A exp{E/[RT(ti)]},  (8) 
 

with the sum being taken over the hydration 
time in N increments of ∆t = t i+1 – t i . An 
effective hydration temperature Te (or EHT) 
can be defined by substituting Deff into 
equation (4): 

 
Te = E/[R ln(Deff/A)].     (9) 

 
If a time-varying temperature history can 

be modeled numerically, equation (8) can be 
used to compute an effective hydration rate 
constant, and an effective hydration 
temperature can then be computed by equation 
(9). The resulting EHT is a rigorous solution for 
time-varying D. 

Eliminating Deff between equations (8) and 
(9), substituting EHT for Te, and rearranging 
terms, the effective hydration temperature is 

 
EHT = -(E/R)/ln{(1/N) ∑ exp[E/RT(ti)]}.  (10) 

  
The sum in equation (10) is taken over at least 
one full cycle of the lowest-frequency variation 
(twelve months, in the archaeological case).   

Equation (10) is important as the basis for 
computing EHT, which in turn is the basis for 
controlling for temperature in OHD. Effective 
hydration temperature, defined by equation 
(10), is a single temperature which yields the 
same hydration results as the actual varying 
temperature over the same time. Due to the 
mathematical form of the dependence of 
hydration rate on temperature (equation [4]), 
EHT is always higher than the mean 
temperature (except in the uninteresting case of 
a constant temperature, in which case they are 
the same). Further discussion is in Rogers 
(2007a, 2012). 
 
Controlling for Temperature Effects  
 
Effective Hydration Temperature Calculation:  

Computing EHT by equation (10) requires 
a mathematical model of the temperature 

history for the artifact. The temperature at an 
archaeological site can be modeled as the sum 
of a mean temperature and two sinusoids; one 
with 24-hour period and the other with a 12-
month period. The constant term is the annual 
average temperature, Ta. The sinusoid with a 
twelve-month period is the annual variation, 
Va, and describes the variation of monthly 
average temperatures through the year. The 
sinusoid with a 24-hour period is the mean 
diurnal variation, Vd, describing the daily hot 
and cold cycle. A technique to determine the 
amplitudes Ta, Va, and Vd for any given 
archaeological site is described below under 
temperature estimation. Temperatures have 
also varied over longer archaeological time 
scales, which can introduce an error into age 
estimates made based on current conditions. A 
technique to correct for this is also described 
below. 

For buried artifacts, Va and Vd must 
represent the temperature variations at the 
artifact burial depth, which are related to 
surface conditions by  

 
Va = Va0exp(-0.44z)     (11a) 

 
and 
 

Vd = Vd0exp(-8.5z)     (11b) 
 

where: Va0 and Vd0 represent nominal surface 
conditions and z is burial depth in meters 
(Carslaw and Jaeger 1959:81). (Note that the 
similar equations in Rogers [2007a, 2012] are 
incorrect). Depth correction for EHT is 
desirable, even in the presence of site turbation, 
because the depth correction, on the average, 
gives a better age estimate (Rogers 2007b). 

The time increment in the numerical 
integration for equation (10) is one hour, and 
the period of integration is one year. In a 
practical sense, numerical integration of 
equation (10) requires a mathematical software 
package such as MatLab or Mathematica; it can 
be performed by MS Excel, but, with a 1-hour 
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time increment, it requires a spreadsheet with 
8760 lines, which is cumbersome, slow, and 
prone to errors. Computer code in MatLab to 
perform the computation is in Appendix A; it 
will also execute under the Gnu Octave 
software environment, but the user must still 
know how to program in MatLab. 

Since MatLab is not generally available in 
the archaeological community, an algebraic 
approximation was developed. A large number 
of runs were made with MatLab for 
temperature parameters typical of 
archaeological sites, and a best fit equation 
developed. The resulting equation for EHT, 
which specifically accounts for average annual 
temperature, mean annual temperature 
variation, mean diurnal temperature variation, 
and burial depth, is 
 
EHT = Ta + 0.0062*Y     (12a) 

 
where: Ta is annual average temperature, and 
the variation factor Y is defined by 

 
Y = Va

2  + Vd
2 ,      (12b) 

 
in which Va and Vd are as defined above (note 
that equation [12a] is a simplification of the 
corresponding equation in Rogers 2007a and 
2012). All temperatures are in degrees 
centigrade. For typical desert conditions, 
equation (12a – b) agrees with the results of 
equation (10) to within 0.25C, 1-sigma. 
Equations 12(a – b) are built into the MS Excel 
spreadsheet described further below. 

Once EHT has been computed, either by 
equation (10) or equation (12a – b), the 
measured rim thickness rm is multiplied by a 
rim correction factor (RCF) to adjust the rims 
to be comparable to the EHT for which the 
hydration rate was measured: 

 
RCF=exp{[(E/R)/(EHTs+273.15)-(E/R)/(EHTr + 
273.15)]/2}       (13) 

 
where: E and R are defined as above, EHTs is 

the EHT computed for the specimen, and EHTr 
is effective hydration temperature for which the 
hydration rate was computed.   

Values of E/R for obsidians range from  
9000K to 11000K (Friedman and Long 
1976), and are a function of intrinsic water 
content by the equation 

 
E/R = 10433 - 1023*w    (14) 

 
where: w is total intrinsic water in wt% (Rogers 
2015). If intrinsic water content is unknown, 
use of E/R = 10000K is a good approximation 
(Rogers 2015). In the MatLab model for EHT, 
temperature and hydration rate are used to 
compute E/R, which is then used in equation 
(13) to compute RCF; the MS Excel model uses 
a single value of E/R of 10000K. 

The EHT-adjusted rim value rc is then 
 

rc = RCF  rm      (15a) 
 

The value rc is then used in equation (1) to 
compute age. Further, the EHT-adjusted rim 
standard deviation is 

 
c = RCF  m      (15b) 

 
where: c is the corrected standard 

deviation and m is the standard deviation as 
measured by the laboratory. 

 
Site Formation Processes:  

The EHT that an obsidian artifact is 
exposed to is a strong function of burial depth, 
and, for deeply buried artifacts, can 
significantly affect the age computed by OHD 
since temperatures below the surface may be 
substantially cooler by several degrees. 
Computing age based on higher temperature 
surface conditions and ignoring the effects of 
burial depth will invariably yield an age which 
is too young. On the other hand, if the burial 
conditions have varied significantly over time, 
computing age based on the deepest burial 
depth may yield ages which are too old. An 
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example of the latter would be deeply buried 
artifacts eroding out of a dune field. 

The preferred method for accounting for 
changes in depth is time-averaging, whose 
physical basis is that the overall hydration rate 
is the time-average of the instantaneous rate, 
over the temperature history of the artifact 
(equation [6], above). Note that this is not the 
same as the hydration rate for the average 
temperature, nor the hydration rate for the 
average depth. It is immaterial whether the 
artifact is buried and then exposed or vice versa 
(Duke and Rogers 2013). The principle is to 
compute the hydration rate at depth and on the 
surface, and then compute a weighted average 
based on what fraction of its life the artifact was 
buried. The technique is complex 
computationally and requires an application 
such as MatLab (Rogers and Yohe 2016). The 
computer code in Appendix A accounts for the 
length of time an artifact was buried, as well as 
the depth, based on a user-input value of the 
fraction of the artifact’s life that it was buried. 
The algorithm computes an average value of 
the diffusion coefficient over time and uses this 
value to compute age. It includes this 
uncertainty in the age standard deviation. 

The second, simpler, method is level 
averaging. It is somewhat less accurate than 

time-averaging, but, in view of the large 
standard deviations created by site formation 
processes, it is still a reasonable approximation. 
The principle is to decide on two limiting cases 
for depth, such as the recovery depth and the 
surface. Ages are computed for each depth, and 
a simple average computed as the best estimate 
of the age, which can be performed in MS 
Excel. In both methods, the standard deviation 
of computed age due to site formation is the 
difference of the two limiting ages divided by 
(12). 

In a case where there are no data to suggest 
the time phasing of the site formation, either is 
adequate. However, if geoarchaeological or 
other contextual data are available such that 
timing of the phases of the burial process could 
be estimated, then the time-averaging method 
is preferable.  

  
Temperature Parameter Estimation: 

Temperature parameters can be computed 
from meteorological records, available at no 
cost from the Western Regional Climate Center 
(WRCC). It is important to use long-term data 
in these computations, and 30 years is the 
standard for determining climatological norms 
(Cole 1970). Two cases are discussed here: the 

HAIWEE, CALIFORNIA (043710)  
1971-2000 Monthly Climate Summary  

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max. 
Temperature (F)  

52.7 57.7 63.6 70.6 79.7 89.7 95.7 93.9 87.0 76.1 60.4 53.3 73.6 

Average Min. 
Temperature (F)  

29.1 32.4 36.8 42.2 50.0 58.2 63.8 62.6 56.1 45.9 34.2 28.9 45.1 

Average Total 
Precipitation 
(in.)  

1.26 1.64 1.09 0.40 0.30 0.10 0.32 0.41 0.34 0.19 0.48 0.90 7.43 

 
Figure 4. Western Regional Climate Center web page for Haiwee California, showing typical 
format. Site elevation is accessed by clicking a button labeled “Site Metadata”. 
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situation  in  which  there  is  a  meteorological 
station near the archaeological site, and the 
situation where there is not. In each case an 
example is given to illustrate the process. 

If there is a nearby meteorological station, 
data from the station can be downloaded from 
the WRCC website (www.wrcc.dri.edu) and 
used as a proxy for conditions at the site. As an 
example, the Rose Spring site (CA-INY-372) is 
within a mile of the power plant at South 
Haiwee Dam and at the same elevation, which 
provides a data set. Figure 4 shows the web 
page data set which can be copied and pasted 
into an MS Excel spreadsheet. 

The temperature data are reported in F, so 
the first step is to convert to C (C = 5*[F - 
32]/9). Next the overall average is computed, 
which is Ta. The average for each month is then 
computed, and Va is the hottest month mean 
minus the coldest month mean (typically 
August minus January). Finally the diurnal 
range is computed, and its mean is Vd. Figure 5 
illustrates the calculations. With Ta, Va, and Vd 
known, the EHT can be computed. 

Unfortunately, many archaeological sites 
are not co-located with meteorological stations 
and furthermore, there may be considerable 
variations in elevation, which affects 
temperature. In such a case, typical of much of 
the desert west, temperature parameters can be 

estimated by regional temperature scaling. The 
scaling principle is that desert temperature 
parameters are a strong function of altitude  
above mean sea level, and the estimates of 
temperature can be determined by scaling from 
30-year data from large a number of 
meteorological stations. An example is 
presented from the upper Mojave Desert. 

The analysis is again based on monthly 
temperature data from the Western Regional 
Climate Center. Fourteen meteorological 
stations were used, ranging from 940 to 11,470 
ft amsl. In each case the data were downloaded 
from the WRCC website and parameters 
computed as shown for the Haiwee case above. 
Table 1 shows the data. 

The expected form of the best-fit scaling 
equation is y = a + b*h, where y is the 
temperature parameter, a is the y-intercept, b is 
the slope (known meteorologically as the lapse 
rate), and h is altitude. The best fit equations 
can be computed easily with MS Excel, with 
results as in Table 2. 

Thus, temperature parameters for any site 
in the upper Mojave Desert can be predicted 
based on site altitude. Effective hydration 
temperatures computed based on the model 
agree with those from the stations to within 
0.63C, 1-sigma. 

J F M A M J J A S O N D
MaxF 52.70 57.70 63.60 70.60 79.70 89.70 95.70 93.90 87.00 76.10 60.40 53.30
MinF 29.10 32.40 36.80 42.20 50.00 58.20 63.80 62.60 56.10 45.90 34.20 28.90

oC = (5/9)*(oF - 32)
J F M A M J J A S O N D

MaxC 11.50 14.28 17.56 21.44 26.50 32.06 35.39 34.39 30.56 24.50 15.78 11.83
MinC -1.61 0.22 2.67 5.67 10.00 14.56 17.67 17.00 13.39 7.72 1.22 -1.72
Mnth Ave 4.94 7.25 10.11 13.56 18.25 23.31 26.53 25.69 21.97 16.11 8.50 5.06
Diur. Rng 13.11 14.06 14.89 15.78 16.50 17.50 17.72 17.39 17.17 16.78 14.56 13.56

Ta 15.11
oC Average of MaxC and MinC

Va0 21.58
oC Hottes t-month mean minus coldest-month mean

Vd0 15.75
oC Average of diurnal range

Figure 5. Computation worksheet to compute temperature parameters for Haiwee, California. 
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In addition, the mean diurnal variation 
varies in a consistent manner through the year. 
The effect is small, but can be modeled as 

 
Vd(m) = Vd + 2.08*cos(6*m*)  (19) 

 
where m is the number of the month (1 - 12) 
and Vd is as defined above. The effect on EHT 
is small, and is modeled in the MatLab code but 
not in the MS Excel spreadsheet. 

These equations are for air temperatures. 
Obsidian on the surface is exposed to surface 
temperatures, which can be significantly higher 
than air temperatures in areas devoid of 
vegetation (Johnson et al. 2002; Rogers 
2008b). However, a detailed analysis based on 
data from Rose Spring (CA-INY-372) has 
shown that meteorological air temperature 
gives a good estimate of surface ground 
temperature in situations in which even 
intermittent shade is present (Rogers 2008c). In 

regions entirely void of vegetation, temperature 
sensors may be needed to measure ground 
temperatures. 

Caves and rockshelters affect the annual 
and diurnal variation to a significant degree 
because sunlight is blocked by the surrounding 
rock. Temperature sensor measurements 
performed in Ray Cave (CA-INY-444) showed 
that the annual variation (monthly mean for 
hottest month minus monthly mean for coldest 
month) inside the cave was about 75% of the 
variation outside. For archaeological 
calculations, Va can be determined by a 
meteorological model and then multiplied by 
0.75. Diurnal variation within caves has been 
measured to be approximately 5C, year 
around (Everett-Curran et al. 1991). 

 
Paleotemperature Effects: 

The usual assumption is that the 
parameters which characterize the current 
temperature regime, whether determined by 
use of sensors or meteorological records, are a 
reasonable approximation to ancient 
temperatures. The assumption is generally 
valid for ages in the Holocene. However, multi-
proxy data have been published which show 
significant shifts in ancient temperatures 
relative to the present (e.g., Bintanja et al. 

Table 1. Temperature parameter data, upper Mojave Desert 
 

Table 2. Temperature scaling, upper Mojave 
Desert 
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2005; West et al, 2007), especially for ages 
before approximately 12 - 13Kya (Figure 6). 
Data sources include marine fossils, tree-ring 
data, studies of Neotoma nest contents, pollen 
records, and Greenland ice cores (Bintanja et 
al. 2005; West et al, 2007). For these ages the 
prevailing temperatures were significantly 
cooler than today, and ages computed 
assuming current conditions will be too young. 

The key parameter in temperature studies 
of obsidian is EHT, rigorous computation of 
which requires all three of the temperature 
parameters. These can be easily determined for 
current conditions, but the situation is different 
for ancient climates. As described above, the 
published temperature summaries such as seen 
in Figure 6 are based on proxy data, and 
represent changes in mean annual 
temperatures, but similar proxy data showing 
how annual and diurnal temperature variation 
have also changed over time have not been 
published. However, changes in both annual 
mean temperature and the annual and diurnal 

temperature variations are driven by the same 
mechanism: changes in insolation caused by 
changes in the earth's orbit; thus, it is likely that 
the annual and diurnal temperature variations 
have varied in proportion to variations in 
average annual temperature. By this model, the 
change in EHT over geologic time scales can 
be represented by the change in mean annual 
temperature. 

Rogers (2015b) reported an analysis of the 
effects of paleotemperature shifts on OHD, 
based on temperature proxy data back to 
200Kyrs, and on the assumption that any 
changes in EHT over time are equivalent to 
changes in mean temperature. The method was 
to compute the hydration rate for each 100-year 
segment, using proxy data for the annual 
average temperature and assuming no change 
in annual or diurnal variation. The analysis then 
assumes a date for an artifact and computes the 
average hydration rate since that date. It was 
found that the effects of paleotemperature 
shifts on hydration rate are negligible for ages 
less than about 13,000 years; for earlier ages a 

Figure 6. Changes in regional-scale mean temperatures since the middle Pleistocene, reconstructed 
from multi-proxy data by Stineman interpolation (Bintanja et al. 2005; West et al. 2007:17, Fig. 2.2). 
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correction should be applied. Details of the 
analysis and correction method, including 
spreadsheet and MatLab tools, are in Rogers 
(2015b). 

 
Temperature Sensors: 

Temperature sensors at a site are 
sometimes necessary for determining 
temperature parameters, but must be used with 
care. Today, digital sensors such as Hobo 
sensors are available at very low cost and are 
the preferred method for measuring 
temperature. Such devices incorporate both a 
sensor and a data logger, and can be set to 
sample temperatures at any desired hourly 
interval. Sensors should be placed at the site 
and left undisturbed for a year, then removed 
and down-loaded. The temperature parameters 
can be computed from the data set (Rogers 
2008b). 

A caveat is that temperature sensors do not 
represent 30-year data, so their data should be 
used with care. Sensor data should be 
compared with meteorological records to 
ensure that any difference is due to conditions 
at the site and not to an anomalous year. 

 
Humidity Effects: 

Ebert et al. (1991) reported that the 
hydration rate is affected by relative humidity, 
measured by steady-state mass gain. Friedman 
et al. (1994) used a similar mass gain protocol, 
and again reported a humidity dependence. 
However, Mazer et al. (1991), using optical 
microscopy, reported that the hydration rate 
was relatively unaffected by humidity, as long 
as humidity was under about 80%. Above that 
level, the hydration rate increased by a factor of 
approximately 1.2 between 90% and 100% 
relative humidity, so clearly there is an effect.  

Unfortunately, humidity trends, unlike 
temperature trends, are highly random and are 
virtually impossible to model deterministically, 
so they can only be incorporated statistically. If 
humidity varies randomly between 90% and 
100%, the reported factor of 1.2 in rate 
corresponds to a coefficient of variation of 

about 6% in rate (= 0.20/[12]). This factor is 
included in the MatLab code in Appendix A, 
but was not included in the code documented in 
Rogers 2018. It is included in the MS Excel 
workbook (Appendix C). 

 
Temperature Model Validity: 

The temperature model used for 
computing EHT is fairly simplistic: a constant 
term plus two sinusoids, one of 12 month 
period and the other of 24 hour period, with no 
adjustment for annual variation in length of 
daylight hours. An analysis was performed to 
validate the model against field data, using 
three years of temperature data from the USGS 
Amargosa Desert Research Site at Beatty, 
Nevada; data were from Johnson et al. (2002). 
The approach was to compute temperature 
parameters from the data stream and construct 
a temperature model; the model was then used 
in equation (10) to compute EHT. In parallel, 
EHT was computed from equation (10) directly 
using the sensor data stream as the temperature 
model. Agreement within 1C was obtained, 
and so the model is deemed adequate for 
archaeological use (Rogers 2008b). 

 
Cautionary Points: 

There are three phenomena which can 
damage an obsidian specimen and thereby 
affect the validity of an OHD analysis: 
chemical erosion, mechanical erosion, and 
heat. Chemical erosion has been discussed by 
Morgenstein et al. (1999) for the case of soda-
lime glass. Using scanning electron 
microscopy (SEM), they found that water 
containing Na+ and K+ ions caused erosion of 
the glass surface. Although data are lacking for 
obsidian, it is chemically similar to soda-lime 
glass and such erosion is possible. It would be 
most likely to occur in extreme chemical 
conditions such as dry playas, but the 
phenomenon has not been reported 
archaeologically. 

Mechanical erosion occurs primarily due 
to wind-blown sand in desert regions and beach 
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dune deposits. In severe cases, the abrasion can 
obliterate the surface layer of the obsidian. If 
an internal step-fracture can be located on the 
specimen, a valid rim may be identified within 
an internal fissure and the protected hydration 
layer measured. It is possible that rapidly-
flowing, sediment-laden water could cause the 
same erosion, but it has not been reported. 

Since obsidian hydration is a temperature-
dependent process, OHD is affected by post-
depositional heat exposure of a specimen. 
Sustained, intense fires, such as forest fires or 
camp fires in excess of 400oC, will make the 
hydration rim unreadable, and in extreme cases 
will destroy the specimen (Steffen 2005). 
However, lower temperature grass fires 
typically have no effect. The hydration analyst 
will be able to detect fire effects on obsidian, 
since it usually causes a diffuse hydration rim. 
Also, obsidian, unlike crypto-crystalline 
silicates, cannot be heat-treated to enhance 
flaking. The effect of heat-treating is to cause 
vitrification of the material, which fuses the 
crystalline grains into a glass. Since obsidian is 
already a glass, heat-treating has no benefit. 
Furthermore, excessive heat will destroy the 
specimen (Steffen 2005). 

 
Hydration Rate Determination Methods 

The hydration rate at ambient temperature 
is the other key parameter needed for OHD. 
Hydration rates can be estimated by any of a 
number of methods, the most common of 
which are radiocarbon association, temporally-
sensitive artifact association, artifact 
baselining, laboratory induced hydration, 
intrinsic water calibration, curve re-fitting, and 
inter-method proportionality. Each technique is 
described in detail below. 

 
Radiocarbon Association: 

The classic method for computing a 
hydration rate is by obsidian-radiocarbon 
association. The principle is to measure the 
hydration rims for a number of obsidian 
specimens from contexts of different time 
periods that are associated with radiocarbon 

dated organic materials. The underlying 
assumption of the method is that the two 
materials entered the archaeological record at 
approximately the same time. The obsidian 
layer thicknesses are then adjusted to a 
common EHT value (equations [13] and [15a], 
above), and a least-squares best fit computed to 
the calibrated radiocarbon data. A hydration 
rate can then be computed based on equation 
(1). 

Obsidian specimens for inclusion in 
hydration rate computation should be selected 
with care. First, they must be geochemically 
analyzed, and segregated by geological source 
in order to control for the variation in structural 
water content that can impact the rate of 
hydration. Second, they should be from a 
known archaeological provenience; in 
particular, site elevation and specimen burial 
depth should be known, since both affect the 
EHT computation. Finally, it is wise to 
document carefully which specimens are used 
in the computation, with full and careful 
citation of published documents so the data are 
traceable. 

Prior to use in rate computation, all 
obsidian readings from each geological source 
must be adjusted to a common EHT, which 
includes the effects of site elevation and 
specimen burial depth. In the California desert, 
20C is an appropriate standard EHT, while in 
cooler climates such as Oregon, 12C is 
typically used (J. Cowan, pers. comm. 2019). 
Whichever value is chosen, all hydration rims 
must be adjusted to it, both in rate computation 
and in age calculation. The mathematics to 
make the adjustment were fully described 
above. 

Radiocarbon specimens should also be 
selected with care. Dates from stationary 
features such as hearths are the best, since they 
are not normally affected by bioturbation, and 
obsidian specimens should be stratigraphically 
linked to the feature.  Radiocarbon ages should 
always be converted to calibrated years, using 
one of the standard packages such as OxCal or 
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Calib. Since most of the obsidian work has 
been done closer to the year 2000 than to 1950 
(the radiocarbon "present"), it is preferable to 
use 2000 as the present. Ages in this system are 
calibrated years before 2000, or cyb2k (cyb2k 
= calibrated age + 50). 

The decision of which ages to associate 
with the rims is often a matter of judgment 
about the integrity of archaeological context 
and its impact on the strength of the 
obsidian/radiocarbon sample association.  As a 
result, this situation is frequently the major 
source of uncertainty in the calculated 
hydration rate. In particular, it should be borne 
in mind the obsidian is likely to migrate 
vertically within a site, either by bioturbation 
or by human reuse of obsidian debitage, so the 
association with radiocarbon dated samples 
may be spurious. Establishing an association 
between obsidian and radiocarbon samples is 
always a matter of detailed observation and 
interpretation, and is the major source of 
uncertainty. 

 
Rate Computation: 

It is well known that the development of 
the hydration rim in obsidian proceeds as 
described by equation (1) above. Thus, the 
hydration rate is a slope, and can be computed 
by least-squares best fit methods. The physics 
of the situation (zero rim at zero time) dictates 
that the best fit line must pass through the 
origin. 

Consider a general data set of N pairs {xi, 
yi}, in which the yi values are assumed to 
include random errors and the xi values are 
assumed error-free; the assumption that the 
independent variable is error-free is a 
fundamental aspect of least-squares fitting, 
which is met to a greater or lesser degree with 
real data sets (Cvetanovic et al. 1979; Meyer 
1975). Assume further that a theoretical model 
suggests a linear relationship between the two, 
and that the best fit line is constrained to pass 
through the origin as in equation (1). The least-
squares best fit method then yields a slope of  

S =  wixiyi/wixi
2     (20) 

 
(Cvetanovic et al. 1979:52, eq. 6), which 
minimizes the mean-square errors in y. Here 
the sums are taken over all N data points, and 
wi is a weighting factor, typically chosen to be 
1/i

2, where i is the standard deviation of the 
errors in y associated with the ith data point 
Note that i is not the difference between the ith 
data point and the best fit line.  

In applying equation (20), it is possible to 
choose either time (t), rim value (r), or the 
square of the rim value (r2 ) as the independent 
variable x. An obvious first choice is to use t as 
the independent variable and r2 as the 
dependent variable, since this matches the 
physical process and the resulting slope yields 
the rate directly. However, the best fit 
procedure is based on the assumption that the 
independent variable is error free, which is 
clearly not the case here, since there are errors 
(i.e., uncertainties) in both the hydration rim 
value and the assumed age. Furthermore, the 
uncertainties in t are dominated by the 
association problem, so they are typically much 
greater than uncertainties in r. Thus, t is not a 
good choice for the independent variable.  

Choosing between r and r2 as independent 
variable depends on propagation-of-error 
theory (Taylor 1982).  It can be shown that the 
error coefficient of variation (CV) for r2 is 
twice that of r. Thus, choice of r as the 
independent variable and sqrt(t) as the 
dependent variable minimizes the errors 
associated with the rate estimate, and is the 
recommended approach, so the mean value of 
the hydration rate is 

 

k = 1/S2        (21) 
 
Once S has been computed, the next step 

is to compute the standard deviation of the 
slope. The best-fit value of yi (designated ŷi) is 
then given by 

 
ŷi = Sxi        (22) 
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The error between the best fit and the measured 
data is then 

 
i = ŷi – yi       (23) 

 
Finally, the standard deviation of the slope 
value S is (Cvetanovic et al. 1979:52, eq. 6e) 

 
S = sqrt{wii

2/[(N-1)wixi
2}  (24) 

 
and the CVs of the slope is S/S. The CV of the 
rate is CVk = 2  CVs, and the standard 
deviation of the rate is then 

 
k = CVk  k = 2  CVs  k    (25) 

 
Appropriate values for the weighting 

factors wi must also be defined. If each data 
point is comprised of an average of Ni values, 
then wi = Ni; otherwise, wi = 1 is the default 
value unless there is an a priori reason to place 
greater weight on particular data points. 

Thus, given a set of data points and a 
model of the physical process, the mean and 
standard deviation of the hydration rate can be 
computed. Accuracies of 5% are achievable 
with this method (Rogers 2010) with the 
association problem being the chief source of 
uncertainty. 

 
Temporally-Sensitive Artifact Association: 

If radiocarbon data are not available, a rate 
can often be computed based on temporally-
sensitive artifacts, particularly projectile 
points. The use of temporally-sensitive artifacts 
is not a new approach (e.g. Pearson 1995), but 
the process is fraught with peril. Should the 
analyst use the median age for each point type, 
or try to determine transition points between 
types? Is the use of either the median or the 
transition points applicable for very long-lived 
types such as Elko? Does including long-lived 
point types improve or degrade the rate 
estimate? 

The method described here addresses these 
issues by including a confidence-based 

weighting factor for each data point (Rogers 
and Duke 2014a). The weighting factors are not 
arbitrary but are based on the inverse of the 
known age span of the artifact type; the longer 
the span, the lower the confidence in the 
artifact’s true age. The analysis assumes the 
hydration rim data have been corrected for 
effective hydration temperature (EHT) using 
the method described above, including the 
effects of site elevation, burial depth of the 
artifact, and site formation processes. 

The mathematical method for this 
approach is the same as that for radiocarbon 
association, except that now values for the 
weighting factors wi must also be defined that 
are appropriate for temporally-sensitive 
artifacts. The age assigned to a particular 
artifact is typically the mean or median age for 
the type. For example, the Rose Spring point is 
generally considered to have been 
manufactured between approximately 1600 cal 
BP (Yohe 1992, 1994) and 650 cal BP Justice 
(2002:321); by contrast, the Elko point type 
was exceptionally long-lived, from 
approximately 7800 cal BP to 1800 cal BP 
(Smith et al. 2013:588, Fig. 3). Thus the Rose 
Spring type would be assigned an age of 1125 
cal BP, and the Elko 4800 cal BP.  

However, the confidence associated with 
these ages differs, since the Rose Spring was 
manufactured over a span of only 950 years, 
while the Elko span was 6000 years; the shorter 
the span, the higher the confidence, so the 
weighting factor should be inversely related to 
the time span. The objective is to use a 
weighting factor which favors short time spans, 
so a simple form for the weighting factors is 

 
wi = 1/(tb – te)2      (26) 

 
where tb is the beginning age for a given point 
type and te is the ending age. Strictly speaking, 
the denominator of equation [26] should be 
divided by sqrt(12), to give the standard 
deviation; however, any constant factor cancels 
out of equation [20], so the simpler form of 
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equation [26] gives the same slope value.  
Thus, the mean and standard deviation of the 
hydration rate can be computed by using the 
weighting factors from equation (10) in the best 
fit process described for radiocarbon 
association.  

Hydration rates computed by this method 
will probably be less accurate than those 
developed with radiocarbon dates because of 
the greater age uncertainties connected with 
projectile point forms. In addition, artifact time 
spans will differ between the eastern and 
western Great Basin, and are subject to 
differences in published artifact typology. 
However, sometimes this is the only method 
available to establish chronological control 
over an archaeological deposit. 

 
Artifact Baselining: 

If two temporally-sensitive obsidian 
artifacts of the same type but different 
geochemical sources are recovered from the 
same context at a site, and the rate is known for 
one of the sources, the rate for the other source 
can be computed since the hydration rates are 
proportional to the square of the rim readings. 

As an example we look at the Tulare Lake 
Wide-Stemmed points from the Witt Site (CA-
KIN-62) in the San Joaquin Valley of 
California (Rogers 2012b). The projectile 
points were all of the same type, and were 
recovered in the same context. One set of points 
was sourced to Coso West Sugarloaf (WSL), 
the other set to Casa Diablo Sawmill Ridge 
(CDSR). The hydration rate for WSL is known 
(18.14 2/1000 yrs @ 20C, Rogers 2015a), so 
the hydration rate for CDSR can be computed 
analytically by assuming that the projectile 
points were manufactured at approximately the 
same time, irrespective of obsidian source; that 
they experienced similar temperature histories; 
and that the growth of the hydration rim is 
proportional to the square-root of time.  

The analysis is based on equation (1): 
 

r2 = kt        (1) 
 

where: r is the hydration rim measurement, t is 
age, and k is the hydration rate. If we assume 
that the points are of the same age, regardless 
of obsidian source, that they have experienced 
the same temperature history, and that we know 
the hydration rate of one source such as WSL, 
then the hydration rate of any other source such 
as CDSR is 

 
kCDSR = kWSL  (rCDSR/rWSL)2   (27) 

 
For the particular case in point, this led to a rate 
for CDSR of 12.70 2/1000 yrs @ 20C. 

There is a major caveat to this method. In 
addition to the assumption of the same 
temperature history, it makes an implicit 
cultural assumption that the two obsidian 
sources were exploited roughly 
contemporaneously. In the case of the Tulare 
Lake Wide-Stemmed points from the Witt Site, 
the CDSR hydration rate yields 
archaeologically reasonable ages when applied 
to other sites and contexts, so this cultural 
assumption is probably valid. By contrast, 
when this method was applied to two obsidian 
sources recovered at Bonneville Estates 
Rockshelter in western Utah, it did not work. 
(Rogers and Duke 2018). Subsequent analyses 
showed the two sources (Brown's Bench and 
Topaz Mountain) had been exploited at 
significantly different times, which invalidated 
this method. (Rogers and Duke 2018) Thus, 
this method must be treated with caution, and 
resulting rates cross-checked for validity. 

 
Laboratory Induced Hydration: 

This technique takes advantage of the 
known temperature-dependence of the 
hydration process.  In this method, the rate of 
hydration is measured at elevated temperatures, 
where the reaction occurs within weeks instead 
of millennia, and then corrected to reflect 
archaeological temperature. An analysis starts 
by combining equations (1) and (4) to yield 

 

r2/t = k0*exp*(-E/RT)     (28) 
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Taking the natural logarithm of each side gives 
the so-called logarithmic Arrhenius equation 

 
ln(r2/t) = ln(k0) - E/RT.    (29) 

 
If we define  

 
y = ln(r2/t)        (30) 

 
and  

 
x = 1/T,         (31)  

 
equation (3) becomes a linear equation of the 
form 

 
y = I + Sx       (32) 

 
with  I = ln(k0) and  S = -E/R (Figure 7). Given 
data for r, t, and T for three or more points, 
equation (6) can be solved as a weighted least-
squares linear best-fit not constrained to pass 
through the origin (Cvetanovic et al. 1979; 
Meyer 1975); S is the slope and I is the y-
intercept given by 

 
S = {wiwixiyi - wixi wiyi}/D  (33a) 

 

I = {wixi
2 wiyi - wixi wiyi}/D  (33b) 

 
and 

 
D = wiwixi

2 – (wixi)2    (33c) 
 

Finally, the slope value S is the negative of the 
activation energy E/R, and k0, the pre-
exponential or diffusion constant, is given by 

 
k0 = exp (I)       (34) 

 
The parameter wi is the weight factor for each 
data point, given by wi = 1/i

2, where i
2 is the 

variance in the y-dimension associated with the 
ith data point (Cvetanovic et al. 1979). For the 
functional form y = ln(r2/t) it can be shown by 
the theory of propagation of errors that 
appropriate weight factors are given by wi = 
1/((2CVr)2 + CVt

2), where CVr and CVt are the 
coefficients of variation for r and t respectively 
(Cvetanovic et al. 1979; Taylor 1982: 179ff.).  

For this analysis the value of CVr is 
computed from the hydration rim values in 
microns measured by the laboratory. The value 
of CVt is estimated from laboratory procedures, 
by assuming that the hot-soak time might vary 
from an exact number of days by up to an hour 
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Figure 7. Illustration of a log-Arrhenius plot for laboratory induced hydration. The slope = -E/R, 
and the y-intercept = ln(k0).  
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or so due to heat-up and cool-down time, or 
about 0.05 days. The standard deviation of the 
uncertainty is then 0.05/(12), which is then 
used in computing CVt.  

A final source of experimental error lies in 
the temperature controller for the laboratory 
oven used for the hot soak. Typical laboratory 
thermostat controllers are accurate to about 
1C. It can be shown that this adds a 
temperature increment of 0.06C to the 
nominal temperature of the controller; this 
increment is always positive, not random. 

The linear best fit in equations (33a – c) 
provides best estimates for the mean values of 
activation energy (E), diffusion constant or pre-
exponential (k0), and hydration rate. 
Uncertainties associated with these mean 
values are characterized by the standard 
deviations of the activation energy and 
diffusion constant, which are, respectively, 

 
E = {wi/D}      (35) 

 
and 
 
k0 = A{wi xi

2/D}     (36) 
 

with D defined in equation (18c) and  given 
by 

 
 = {wi(yi - ŷi)2/(N - 2)} ½    (37) 

 
Here x and y are defined as above, ŷi is the best-
fit value of yi computed from equations (6a-c), 
and N is the number of data points. The 
parameter  is known as the “external or a 
posteriori standard deviation” (Cvetanovic et 
al. 1979:52).  

Computation of the errors in hydration rate 
is more complicated. It cannot be simply 
inferred from E and k0, because there is also 
a strong cross-correlation term. If there were no 
cross-correlation, the standard deviation of the 
rate knc would be simply 

 
knc

 =  (E
2 + k0

2)     (38a) 

Monte Carlo simulation studies have 
shown that the effect of the cross-correlation is 
to reduce the error in rate relative to equation 
(38), such that the error including cross-
correlation k

 is 
 

k  0.57  knc.       (38b) 
 

Laboratory Protocol: 
A set of five specimens is prepared 

through percussion to generate a flake or by 
sectioning on a low-speed saw and polishing to 
a mirror finish.  The same piece of obsidian 
should provide all of the samples. Each 
specimen is hydrated in a pressure vessel at a 
specific temperature for a defined length of 
time. At the end of the time, the pressure vessel 
is cooled rapidly with compressed air or water, 
the specimen removed, and the hydration rim 
measured. Hydration is performed either with 
distilled water (liquid phase hydration), or in a 
saturated water vapor atmosphere without 
liquid contact (vapor phase hydration). In 
liquid phase hydration the water contains a 
saturated solution of dissolved silica gel to 
prevent erosion of the glass surface. 
Temperatures employed in laboratory 
hydration typically range from 110 - 150C; it 
has been found the going much over 150C can 
lead to diffuse hydration. Hydration times 
typically range from ten days at the higher 
temperatures to thirty days or more at the lower 
temperatures in order to sure that well defined 
and easily observable hydration layers are 
present. 

Two caveats apply to this method that are 
related to accuracy and reliability of the 
resulting rates. First, the accuracy of the 
method is surprisingly poor unless long hot-
soak times are employed. This arises because 
of the form of equations (33a - c). The best-fit 
process generates a slope and y-intercept, the 
latter of which requires extrapolation from the 
measured values of 1/T to zero, which tends to 
amplify any errors in the data set. Further, 
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equation (34) involves raising the intercept 
value I to an exponential, which further 
amplifies errors. The errors in measuring the 
thickness of the hydration rims seem to be the 
dominant factor.  The effect is reduced by 
extending the hydration period to achieve 
larger rims before making the readings. 
Measurement accuracies of  0.1 are typically 
reported by hydration laboratories, so a rim 
magnitude of 5 yields a rim CV of 4%, or a 
rate CV 0f 10% (Rogers and Stevenson 2019: 
123, Table 8) Thus, a rim magnitude greater 
than 5 is desirable.  

The second issue is more serious, and is 
related to the process of hydration. Hydration 
involves water molecules penetrating the glass 
matrix, which causes swelling of the hydrated 
layer. This swelling, or internal stress, is 
relieved by a relaxation process that involves a 
volumetric expansion of the glass, and is a 
function of glass viscosity (Rogers and 
Stevenson 2019: 122). The relaxation seems to 
be time-dependent, such that, at a single 
temperature, the apparent hydration rate varies 
with time and eventually reached steady state 
(Rogers and Duke 2014b: 433, Fig. 2, 434, Fig. 
3; Stevenson and Novak 2011). This essentially 
invalidates equation (28), which is the basis of 
the method, so that measuring the hydration 
rim prior to that settling time gives invalid 
rates. Rogers and Duke (2014b) found that use 
of the standard hot-soak protocol yielded 
inaccurate results for six obsidians from 
southern Nevada; hydration rates were too 
large by approximately a factor of two, and the 
logarithmic Arrhenius plot showed a sigmoid 

form instead of the expected straight line 
(Rogers and Duke 2014b: 433, Fig. 1).  

Between the need to achieve a 5 rim for 
a slow hydrating obsidian, and the time for 
relaxation to settle out, the hot-soak protocol 
recommended by Rogers and Stevenson 
(2017:120, Table 2) is as shown in Table 3. 
Relaxation time is not an issue with 
archaeologically-formed hydration rims, due to 
the long hydration times involved. 

The resulting accuracy in rate is 
comparable to that achievable with radiocarbon 
association (Rogers and Stevenson 2017). 

 
Intrinsic Water Calibration: 

The hydration rate is known to be 
determined principally by the intrinsic water 
content of the obsidian (many references, e.g., 
Karsten and Delaney 1981; Karsten et al. 1982; 
Stevenson et al. 2000; Zhang et al. 1991; Zhang 
and Behrens 2000). Geochemical studies have 
led to equations for the hydration rate of 
obsidian in terms of temperature, pressure, and 
intrinsic water content (Zhang et al. 1991; 
Zhang and Behrens 2000). However, many 
analyses were based on temperatures (400 – 
1200oC) and pressures (0.1 – 810 mPa) of 
interest to volcanology, and they do not 
extrapolate correctly to ambient archaeological 
temperatures. 

Rogers (2015a) suggested a preliminary 
equation relating intrinsic water content and 
temperature to hydration rate for obsidian in 
the temperature and pressure ranges typical of 
archaeology. If intrinsic water content of the 
specimen is measured, either by IR 
spectrometry or by gravimetry, the hydration 

Table 3. Hot-soak times for laboratory hydration 
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rate can be estimated for any desired effective 
hydration temperature (EHT). 

The analytic approach was, first, to 
develop the functional form of the equation 
from measurements of water mass increase in 
obsidian, based on data published by Stevenson 
and Novak (2011). Since the mass increase and 
the depth of penetration are two aspects of the 
same phenomenon, the general form of the 
model should be similar. The second step was 
to adapt the model to optical measurement by 
adjusting the numerical value of the 
parameters, based on data from the obsidian 
flows in the Coso volcanic field in Inyo 
County, California. The resulting equation is 

 
k=exp(37.76–2.289ws–10433/T+1023ws/T)  (39) 

 
Here ws is total intrinsic water in wt %, T is 
effective hydration temperature in K, and k is 
hydration rate in 2/1000 yrs. The factor 37.76 
is simply a scale factor; 2.289/wt%, expresses 
a temperature-independent variation with water 
concentration; 10433K is the basal activation 
energy of dry obsidian; 1023K/wt%, 
represents the variation of activation energy 
with both temperature and water concentration. 
A major caveat is that equation (39) was 
developed based on a very small data set of six 
samples, so it must be used with caution. 

 Use of equation (39) requires 
knowing w, the intrinsic water content. 
Measurement techniques for water content is 
beyond the scope of this paper; spectroscopic 
methods include Fourier Transform Infrared 
(FTIR) spectrometry (e.g. Newman et al. 1986; 
Von Aulock 2014), Infrared Photo-Acoustic 
Spectrometry (IR-PAS; Stevenson and Novak 
2011). An alternative method based on 
gravimetry, or Archimedes’ Principle, is 
described in Stevenson et al. (2018). 

 
Curve Re-Fitting: 

If a best-fit curve is available which does 
not conform to the known physics discussed 
here, and if the data from which it was 

developed are not available, the curve can be 
re-analyzed to provide a rate based on square-
root-of-time principles. Describing the method 
is best done by example. 

Basgall and Giambastiani (1995:44) 
analyzed Queen obsidian artifacts from the 
Bishop Tablelands area, and computed a best 
fit equation of 

 

t = 82.74*r 2.06      (40) 
 

where t is age in radiocarbon years before the 
present (rycbp, with “the present” understood 
as 1950) and r is hydration rim in microns. This 
equation was apparently the result of a linear 
best fit to obsidian-radiocarbon data pairs, in 
which the fit was between ln(t) and ln(r). 
However, the fit does not recognize the physics 
of the process. Hydration is a diffusion process, 
and hence, by definition, the exponent in the 
right side of the equation must be equal to 2, so 
that equation (1) above applies. The original 
data set was not published by the researchers, 
so our re-analysis is based on equation (40). 

The analytical procedure was to select a set 
of hydration rim readings and compute the 
corresponding age by equation (39).The rim 
values should be selected to span the likely 
range of values in the archaeological sample. 
The ages were then converted to calibrated 
years before 1950 (cyb1950) using Calib 6.0, 
and 50 years was added to adjust to the year 
2000 (cyb2k). Finally, a linear least-squares 
best fit was made between r2 (independent 
variable) and t in cyb2k (dependent variable). 
Table 4 presents the data used. 

The linear best fit constrained to pass 
through the origin yields a slope of 114.57 
yrs/2. The rate is the reciprocal of the slope, or 
8.73 2/1000 years. The EHT for the area was 
computed by regional temperature scaling to be 
18.59C; adjusting the rate to 20C yields a rate 
of 10.34 2/1000 years.  

In this case the results agree with other 
methods (Rogers and Stevenson 2019); again, 
however, the method should be used with care 
and frequent cross-checking. 
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Inter-Method Proportionality: 
This method was developed to compensate 

for non-equilibrium conditions in certain 
laboratory induced hydration protocols, as 
described above and in Rogers and Duke 
(2014b). A ratio is computed between the non-
equilibrium rate and an archaeological rate. It 
is then applied to correct other laboratory 
induced hydration rates computed from the 
same lab protocol, for which archaeological 
rates are not available. Again, a specific 
example will be shown. 

Rogers and Duke (2014b) reported 
hydration rates based on laboratory hydration 
for obsidian from seven Lincoln County, 
Nevada, obsidian sources: Meadow Valley 
Mountains, Delamar Mountains, Panaca 
Summit, Tempiute Range, Clover Mountains, 
Wilson Creek Range, and South Pahroc. 
Hydration rates were also computed based on 
projectile point data from the Kern River 
Pipeline for the first three of these sources. The 
results are in Table 5 (Rogers and Duke 2014b: 
433, Table 5). 

Further analysis showed that all the 
induced rates are too high. However, the ratio 
between archaeological rate and induced rate 
for the first three sources is very close to the 
same: for Meadow Valley Mountains it is 0.53, 
for Delamar Mountains it is 0.57, and for 
Panaca Summit it is 0.51. The CVs for these 
rates are large, so the ratios are not statistically 
distinguishable and we are justified in using the 
average of 0.54. Thus, the missing 
archaeological rates can be reconstructed by 
multiplying the induced rate by 0.54. The 
physics involved appears to be consistent. In 
each case the induced hydration rate is clearly 
not representative of equilibrium conditions, 
and the logarithmic Arrhenius plots all showed 
the sigmoid indicating that the relaxation had 
not reached equilibrium condition under the 
protocol used. The induced rate is probably the 
result of an interaction between a transient 
phenomenon (onset of accelerated hydration at 
an elevated temperature) and the particular 
experimental protocol employed. Since all the 
specimens were subjected to the same protocol 

Table 4. Queen obsidian data, Bishop Tablelands. 

Table 5. Laboratory and archaeological data for Nevada sources 
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by the lab, the response of the obsidian 
specimens should be consistent across the 
various sources, at least to first order. The fact 
that the ratios agree so closely for the first three 
is probably not an accident.  Applying this 
method to the remaining four sources yield the 
rates in Table 6.  

 
Age Accuracy 

There are always errors, or uncertainties, 
in the parameters used for age computation. In 
obsidian hydration dating the primary error 
sources are: obsidian rim thickness 
measurement; errors in the hydration rate 
ascribed to a source; intra-source rate 

variability due to uncontrolled intrinsic water 
in the obsidian (Ambrose and Stevenson 2004; 
Rogers 2008a, 2010; Stevenson et al. 1993, 
2000; Zhang et al. 1991; Zhang and Behrens 
2000); errors in reconstructing the temperature 
history (EHT); uncertainties due to humidity 
variations; and association errors caused by site 
formation processes (Schiffer 1987).  

Obsidian sample sizes are generally 
relatively small due to cost constraints, 
typically 8-10 specimens, while the uncertainty 
sources described above produce at least six 
degrees of freedom in the errors. For this 
reason, sample standard deviation is generally 
not a good estimate of age accuracy; a better 

Table 6. Scaled hydration rate data. 
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strategy for estimating age accuracy is to use a 
priori information about the individual error 
sources, and infer the accuracy of the age 
estimate. The mathematics to make this 
inference were developed in Rogers (2010), 
and are summarized here. 

The coefficient of variation of the 
computed age estimate, CVt, can be shown to 
be  

 
CVt

2=4*(r/r)2+(0.12EHT)2+CVks
2+CVke

2+CVhum
2

         (41) 
 

where the variables are defined as follows: r 
is the standard deviation of the hydration rim 
measurement, and is  0.1; r is the mean 
hydration rim; EHT is the standard deviation in 
EHT post-correction, and is  1.0C; CVke is 

the coefficient of variation of the hydration rate 
ascribed to the obsidian source, and is typically 
 0.05; CVks is the coefficient of variation of 
rate due to intra-source rate variations, with 
typical CV values as in Table 7; CVhum is the 
coefficient of variation of rate due to humidity 
variations and  0.06. Figure 8 shows the 
relative magnitudes of the terms in equation 
(41), and shows that the intrinsic water 
variability is by far the largest contributor to 
age uncertainty, followed by uncertainty in 
EHT.  

If the provenience is such that site 
formation uncertainties must be included, 
VARSF, the variance of age due to site 
formation is 

 
VARSF = (td - ts)2/12     (42) 

Table 7. Provisional hydration rates (um2/1000 years) for obsidian sources in eastern California at 
20 deg. C. * 1 = laboratory induced hydration, 2 = radiocarbon association, 3 = temporally-sensitive 
artifact association, 4 = intrinsic water calibration, 5 = artifact baselining, 6 = curve re-fitting, 7 = 
inter-method proportionality. 
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where td is the age computed for burial depth 
conditions and ts is the age computed for 
surface conditions. 

Once CVt is computed from equation (40), 
the standard deviation of the uncertainty in the 
age estimate is 

 
σt = sqrt[t  CVt

2 + VARsf]    (43) 
 
This is the accuracy figure quoted in the 
computer program output. 

The best measure of the uncertainty 
associated with OHD ages from a sample of 
size N, with individual ages and age standard 
deviations (SDage), is the probable error of the 
means, taking into account both the variation in 
the mean ages making up the sample and their 
corresponding values of SDage. This parameter, 
Ua, is given by 

 
Ua = sqrt(SDm

 2 + B2)/sqrt(N)   (44) 
 

where SDm is the standard deviation of the 
means, B is the average of the individual 
specimen variances (= SDage

2/N), and N is 
sample size.  

 
Hydration Rates Listing 
 Hydration rates are continually being 
refined as techniques improve, so the rates 
shown in Table 7 should be regarded as 
provisional. The analyst should always check 
on whether the rate employed is giving an 
archaeologically result that converges with 
other chronometric information. 
 
Analytical Procedure 
 
The Obsidian Hydration Dating Process: 

Here we describe a recommended process 
for performing an OHD analysis. The 
discussion pulls together the mathematics from 
the preceding text, with practical suggestions 
for the analysis. 

To begin with, the analyst will need the 
following data to perform an OHD analysis. 
First, to perform the computations themselves, 

site elevation (feet above mean sea level) and 
specimen burial depth (cm below the surface) 
are needed for computation of EHT. The 
geochemical source of each specimen is needed 
to match with the hydration rate, and the 
hydration laboratory report giving rim mean 
and standard deviation is needed for the age 
computation. The hydration laboratory 
comments about hydration layer clarity and 
thickness variation are especially helpful in 
evaluating the results and explaining 
anomalous ages. Next, site nomenclature 
(trinomial or temporary number) and 
provenience of each specimen (TU, level, other 
designation) are needed to report results in a 
coherent fashion. Tentative identification of 
each artifact (such as biface, debitage, 
projectile point) is desirable. Furthermore, if 
any of the specimens are temporally sensitive, 
such as projectile points, it is useful to know the 
typology as a means to cross-check the OHD 
ages. 

 
Data Preparation:  

The following are general guidelines for 
efficient analysis of obsidian hydration data. 
As always, exceptions may be made depending 
on circumstances. 

 
1. Always use geochemical methods to 

determine obsidian source. Visual sourcing 
cannot generally identify subsources, which 
may have different hydration rates. If 
geochemical sourcing was not performed, 
clearly state the sourcing assumptions made. 

2. Group hydration data by geochemical 
source – never mix sources. 

3. Treat obvious tools, such as projectile points 
or crescents, as individual items (N = 1). For 
the rim standard deviation, use the value 
reported by the lab. 

4. Debitage samples with N > 1 may be treated 
individually or grouped by provenience and 
burial depth. 

5. The hydration rim mean reported by the 
laboratory is usually the average of six 
independent readings made on a thin-
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section, and the reported standard deviation 
is computed from those six readings. Most 
labs provide these data in an Excel 
spreadsheet, with formatting set to round off 
to one decimal place. It is important to 
change the formatting to show the standard 
deviation to three decimal places for the 
accuracy computation.  

6. Tabulate the rim means, standard deviations, 
burial depths, and geochemical sources for 
use in the analysis. Explain the rationale for 
any grouping of data, and especially for any 
data points excluded (whether by 
Chauvenet’s criterion or judgmentally). 

 
Analysis Procedure: 

The recommended procedure for 
chronometric analysis is to proceed by the 
following steps. All temperatures are in C, and 
cyb2k means “calibrated (or calendar) years 
before 2000”. 

 
1. Compute the site temperature parameters 

from meteorological records or sensors. A 
temperature model such as described in 
Table 2 is a convenient means to do this. If 
any specimen is from a rock shelter or cave, 
multiply Va by 75% and use Vd = 5C. 

2. Make sure all the specimens are matched 
with the appropriate hydration rate for the 
geochemical source. 

3. Using the temperature parameters from step 
1 and the burial depth z in meters, compute 
the EHT for each specimen by numerical 
integration of equation (10) or by using 
equations (11) and (12). 

4. If using MatLab, compute E/R by equation 
(14); otherwise set E/R = 10000. 

5. Compute the EHT-corrected rim thickness 
for each specimen by equations (13) and 
(15).  

6. Compute ages based on current conditions 
using equation (1) and the appropriate rate 
from Table 7.  

7. Once the ages are known, compute the age 
standard deviation from equation (41). 

8. If the site morphology is such that site 

formation processes need to be taken into 
account, repeat the computations and 
determine the age assuming surface 
conditions (z = 0). Then compute the age 
variance for site formation from equation 
(42) and the overall age uncertainty from 
equation (43). 

 
Computation Using MatLab: 

The analysis code in Appendix A is written 
in MatLab 7.0, and is compatible with earlier 
versions of MatLab back to 5.0. The EHT is 
computed by numerical integration, and age 
and age standard deviation are computed. The 
code is fully documented with internal 
comments, and the variable names are, as far as 
possible, mnemonic. The code reads input from 
an MS Excel-generated comma-separated 
variable (.csv) file, and outputs to a similar file. 
The user must generate in input files, using MS 
Excel or equivalent. The names on the input 
and output files may be adjusted by the user. 
The code and its design are fully documented 
in Rogers 2018a. 

 
Computation Using MS Excel Workbook: 

An MS Excel workbook has been 
developed which follows the procedure 
outlined above. Layout of the workbook is 
shown in Appendix C, with the parameter 
definitions in Table 8. 

The data in columns A – D in the 
workbook can be simply copied from the 
electronic worksheet provided by the obsidian 
laboratory, and pasted into the workbook. By 
constructing the workbook with the equations 
incorporated in the second row (first row of 
data), the age computation is then carried out 
by a simple <fill down> procedure in MS 
Excel. The advantage of such a layout is that it 
facilitates checking the results, as mistakes 
show up clearly. 

 
Data Presentation: 

In presenting OHD results in a report, 
always report complete data on the obsidian 
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hydration samples. This should include catalog 
number or other identifier; a description of the 
artifact, such as debitage or biface; the mean 
and standard deviation for each rim; the 
obsidian source and how it was determined; 
provenience, including unit designation and 
burial depth; any unusual circumstances, such 
as cave or hearth; the EHT-corrected rim means 
and standard deviations; and the computed 
mean and standard deviation of the age, in 
cyb2k. The site description should always 
include site elevation.  

Data may be aggregated by unit, level, or 
other convenient basis, depending on the 

context of the site. Anomalous ages should be 
addressed in the text to aid in interpretation. 

In analyzing archaeological data, it is often 
desirable to group dates by archaeological 
period in histogram format. Typically ages are 
assigned to periods simply by "binning", 
placing the mean value into a period "bin". If 
standard deviation of the age is small, this can 
be a reasonable method; however, if standard 
deviation is large it can lead to ambiguities, 
since a date near a period boundary could be 
assigned to either period with nearly equal 
probability (Figure 9). This is a particular issue 

Table 8. Definitions for Excel Workbook.  
* Constant values used in equation 40: CV hum = 0.06; CV EHT = 0.12; CV Rate = 0.05; other 
parameters computed from input data. 
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for obsidian hydration dating, since the 
standard deviations tend to be large. 

For obsidian hydration dating, the mean 
and standard deviation of age define a normal 
(Gaussian) probability curve, so a more 
rigorous method of ascribing dates to 
archaeological periods is to compute the area 
under the probability curve within each period 
(Figure 10).  

The mathematical method is, given a mean 
and standard deviation, to compute the 
P(Ln,Ln+1), the probability that the age lies 
between ages Ln and Ln+1, where Ln and Ln+1 
are the limits of an archaeological period:  

 
P(Ln, Ln+1) = erf(Ln+1) - erf(Ln)   (45) 

 
Here erf(x) is the error function, defined as the 
integral of the normal curve from - to x. The 
function is readily available in both MS Excel 
and MatLab without programming. After 
computing P(Ln,Ln+1) for each artifact and each 
archaeological period bin, the probabilities are 

summed for each bin. A MatLab code 
implementing this grouping is in Appendix B; 
results can be converted to histogram by MS 
Excel. 

 
Status and Outlook for the Future 

It has been nearly 60 years since the 
original obsidian hydration dating work of 
Friedman and his colleagues and their work has 
stood the test of time. They correctly identified 
the physical process involved (diffusion) and 
the mathematical form of the hydration law 
(equation [1] above); they also pointed out, 
based on physical chemistry, that the diffusion 
coefficient  must be concentration-dependent 
in order to create a hydration rim. And finally, 
to their credit, they realized the importance of 
grouping obsidian by geochemical source, and 
the effects of temperature and humidity. In 
succeeding years other researchers, primarily 
in glass science and geochemistry, developed 
the field further. The archaeological advances 
over the past decade, which are the subject of 
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this paper, have been chiefly the result of 
applying numerical modeling to the known 
physical and chemical basis of hydration. At 
present the mechanism of hydration is well 
understood at a macro level, and can be 
successfully applied to archaeological 
problems. Current models enable computing 
both an age and a standard deviation of the age, 
and sources of uncertainty contributing to the 
standard deviation are known. 

There are limitations to the OHD method. 
We have effective first-order OHD models for 
effects of intrinsic water, temperature, and 
humidity. The primary limitations to OHD 
accuracy and precision occur because these 
models are generally not developed for the 
specimen but for the environment. For 
example, the temperature model is developed 
for the site and burial depth, but not for the 
specific obsidian specimen, and humidity can 
only be accounted for statistically. Similarly, 
hydration rates are computed for geochemical 

sources, but do not account for the intrinsic 
water in a particular obsidian artifact; further, 
they are subject to potential error sources such 
as the obsidian-radiocarbon association 
uncertainty. As a result, OHD dates typically 
have relatively poor precision (age 
uncertainties of  15 - 25%). Given this “open-
loop” nature of the modeling process, it is 
unlikely that further refinement of the present 
process will lead to dramatic improvements in 
precision as long as the sources of uncertainty 
remain unresolved. 

Looking to the future, there are four areas 
of research which promise significant 
improvements. The first is a method for 
measuring the intrinsic water content of the 
individual specimen, cheaply, quickly, and 
without damage to the specimen. Such a 
method would enable the hydration rate to be 
computed for the individual artifact rather than 
being ascribed to the geochemical source, and 
would lead to a dramatic improvement in age 
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precision. In equation (41), CVks was defined 
as the rate CV due to intra-source variations in 
intrinsic water, and is by far the dominant error 
source as shown in Figure 8 above. To reduce 
CVks to the same magnitude as that for the rate 
ascribed to the obsidian source requires CVks of 
 0.05, which would require measuring the 
water content itself to within 0.02 wt%. 
Analysis of the Beer-Lambert law method of 
Newman et al. (1986) indicates that such 
accuracies are feasible with FTIR measurement 
techniques (Rogers 2016). 

A second promising improvement would 
be a method to determine the temperature 
history an artifact has experienced by a 
measurement on the artifact itself, or “intrinsic 
EHT”. A possible phenomenon is the water 
speciation process. As molecular H2O diffuses 
into the glass, some fraction reacts with the 
glass matrix and becomes hydroxyl (OH), a 
process known as speciation. The process is 
slow, and the fraction which reacts is a function 
of temperature; thus, the fraction of total water 
which has become OH is a measure of the 
temperature history. However, the currently-
published equation relating OH fraction to 
temperature was derived for geologic 
temperatures and pressures, and it is not certain 
the equation applies to archaeological 
conditions. Further, the temperature thus 
derived would need to be accurate to within 
1C, and current measurement methods are 
destructive to the specimen. Much more 
research is needed in this area. 

A third area for research is to develop a 
quantitative understanding of hydration at the 
molecular level. The present models, based on 
diffusion coupled with chemical reaction, are 
macro-level, phenomenological models. They 
are based on understanding and including 
molecular-level effects, but the models 
themselves are higher-level. The mathematical 
models of diffusion were first developed in the 
early 19th century by Laplace, specifically for 
describing heat transfer in solids; they were 
subsequently applied to mass transfer by Fick 

(Crank 1975). For the case of diffusion without 
reaction and with a constant diffusion 
coefficient (D in equation [2]) the same results 
can be derived at the molecular level by kinetic 
theory (Glicksman 2000:191ff.). This 
corresponds physically to diffusion of one gas 
into another without chemical reaction. 
However, for the more complex case of 
diffusion with reaction, such a model does not 
exist. Kuroda et al. (2018) have developed a 
model at temperatures of 650 – 850C and 
pressures of 50 bar, but it is not clear that the 
data extrapolate to archaeological conditions. 
The goal of research in this area would be a 
mathematical model which starts with the 
structure and composition of the glass matrix 
and allows computing both a hydration rate and 
the speciation reaction. 

A final area of research is much less 
glamorous, but is sorely needed: a method for 
measuring the hydration rim without damage to 
the artifact. Current methods require cutting a 
small piece of obsidian from the margin of an 
artifact, and land-management agencies are 
increasingly unwilling to allow damage to 
artifacts. In some cases the notch can be 
replaced by the unobtrusive removal of a 
pressure flake, but this still qualifies as 
“damage”, as does the micron-size pit created 
by SIMS. The method would need to be fast, 
cheap, non-damaging, and applicable to a wide 
range of artifact types and sizes. A method 
meeting these criteria does not currently exist. 
 
Note: References from the International 
Association for Obsidian Studies Bulletin are 
available to download from the web site, 
http://www.deschutesmeridian.com/IAOS/bull
etin.html 
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APPENDIX A 
AGE ANALYSIS CODE LISTING (MatLab) 

 
% Program OHDCODEBL 
% Update 12/16/2019 
% Obsidian hydration analysis code baseline. Computes age in cyb2k, age 
accuracy,  
% and PE of the mean. 
% Characteristics: Matrix I/O, lines 27 and 219.  
% EHT by numerical integration for current conditions in SW Great Basin. 
% Computes activation energy from inferred water content.  
% Uses flow-specific hydration rates for Coso obsidian. 
% Rates updated per SCA2013 paper. 
% Rates for BH-E, BH-W, CDSR, CDLM, NGM, FS, and Queen added. 
% Diurnal variation amplitude represented by cosine model. 
% 
%********************************************************************** 
% 
% Module 1 - set constants  
clear 
% Uncertainty model for error sources 
CVKE = 0.05; % CV of estimated hydration rate 
YBZ = 0.5; % Default value of fraction of time artifact was at depth 
SIGEHT = 1.0; % Std dev of EHT error, deg C 
CVH = 0.06; %Rate std dev due to humidity 
EHTR = 20.0; % Reference EHT for hydration rates, deg C 
EHTRK = EHTR + 273.15; % Reference EHT for hydration rates, deg K 
% 
%*********************************************************************** 
% 
% Module 2 - Read input data from a .csv file 
INDATA = csvread('C:\MATLAB701\work\CBFLIn.csv'); 
L = size(INDATA,1); 
for jj = 1:L % j is index for sequence number. 
   No  = INDATA(jj,1); %No =  Sequence Number 
   alt = INDATA(jj,2); %alt = Altitude of archaeological site, ft 
   rim = INDATA(jj,3); %rim = Uncorrected rim thickness, microns 
   sig = INDATA(jj,4); %sig = Rim standard deviation, microns 
   z   = INDATA(jj,5)/100; %z   = Burial depth of artifact, meters 
   NS  = INDATA(jj,6); %NS =  Sample size 
   FL  = INDATA(jj,7); %FL =  Obsidian source flow: SLM=1,WSL=2,WCP=3,JRR=4,BH 
= 5, 
   % CDSR = 6, CDLM = 7, Queen =8, NGM = 9, FS = 10, Obs Butte = 11, Saline 
   % Range = 12, Mt Hicks = 13, Mono Glass Mtn = 14 
   NOM = INDATA(jj,8); % Nominal condition flag; 1 = surface, 2 = mixed, 3 = 
depth 
% 
%*********************************************************************** 
% 
% Module 3 - Compute obsidian parameters from hydration rate 
%  
% Parameters for aggregate Coso volcanic field 
ratecal = 22.86; % Default rate for Coso volcanic field, u^2/1000 yrs @ 20 deg 
C 
CVKS = 0.33; 
% Set parameters for individual flows 



IAOS Bulletin No. 63, Special Issue 2020 
Pg. 38 

    if FL == 1 % SLM 
        ratecal = 29.87; 
        CVKS = .13; 
    end 
    if FL == 2 % WSL 
        ratecal = 18.14; 
        CVKS = .20; 
    end 
    if FL == 3 % WCP 
        ratecal = 27.28; 
        CVKS = .25; 
    end 
    if FL == 4 % JRR 
        ratecal = 22.27; 
        CVKS = .26; 
    end 
    if FL == 5 % Bodie Hills 
        ratecal = 14.2; 
        CVKS = .15;  
    end 
    if FL == 6 % Casa Diablo Sawmill Ridge 
        ratecal = 12.37;  
        CVKS = .15;  
    end 
    if FL == 7 % Casa Diablo Lookout Mtn 
        ratecal = 12.05; 
        CVKS = .15; 
    end  
    if FL == 8 % Queen 
        ratecal = 10.29;  
        CVKS = .15;  
    end 
    if FL == 9 % Napa Glass Mtn 
        ratecal = 12.05; 
        CVKS = .1;  
     end 
     if FL == 10 % Fish Springs 
        ratecal = 11.26;  
        CVKS = .15; 
     end 
        if FL == 11 % Obsidian BUtte 
        ratecal = 9.27;  
        CVKS = .15; 
     end 
     if FL == 12 % Saline Range 
        ratecal = 9.96;  
        CVKS = .15; 
     end 
     if FL == 13 % Mt. Hicks 
        ratecal = 11.90;  
        CVKS = .15; 
     end 
     if FL == 14 % Mono Glass Mountain 
        ratecal = 9.97;  
        CVKS = .15; 
     end 
ageconst = 1000/ratecal; 



IAOS Bulletin No. 63, Special Issue 2020 
Pg. 39 

% Compute water concentration 
water = (log(ratecal)-(37.76-10433/EHTRK))/(-2.289+1023/EHTRK); 
% Compute E/R 
EoverR = 10433-1023*water; % deg K 
% 
%******************************************************************** 
% 
% Module 4 - Temperature model 
% Compute temperature parameters for site. 
    STA   = 22.71 - 0.002*alt; % Annual Average temperature 
    SVA   = 24.25 - 0.0006*alt; % Annual temperature variation, surface 
    SVDM  = 18.49 - 0.0007*alt; % Mean diurnal variation, surface 
    SVDAM = 2.08; % Amplitude of diurnal variation, surface. 
% 
%********************************************************************** 
% 
% Module 5 - Compute Keff and EHT 
% Surface conditions 
DIUP = 2*pi/24; %diurnal period in radians/hour 
ANNP = 2*pi/(24*365); % annual period in radians/hour 
Nyears = 1; % Length of integration period, years 
MM = Nyears*365*24; % Number of data points to integrate 
Kint = 0; 
for I = 1:MM 
   SVD = SVDM + SVDAM*cos(ANNP*I); 
   k = exp(-EoverR/((STA+273.15) + (0.5*SVD*cos(DIUP*I))+ 
(0.5*SVA*cos(ANNP*I)))); 
   Kint = Kint + k; 
end 
Keffsurf = Kint/MM; 
EHTKS = -EoverR/(log(Keffsurf)); % EHT in deg K at surface 
EHTCS = EHTKS - 273.15; % EHT at surface in deg C 
% Compute Keff and EHT at artifact depth 
SVAB = SVA*exp(-0.44*z); % Annual variation @ artifact recovery depth 
Kint = 0; 
for I = 1:MM 
   SVDB = (SVDM + SVDAM*cos(ANNP*I))*exp(-8.5*z); % Diurnal variation @ artifact 
recovery depth 
   k = exp(-EoverR/((STA+273.15) + (0.5*SVDB*cos(DIUP*I))+ 
(0.5*SVAB*cos(ANNP*I)))); 
   Kint = Kint + k; 
end 
Keff = Kint/MM; 
EHTKD = -EoverR/(log(Keff)); % EHT at artifact depth, deg K 
EHTCD = EHTKD-273.15; % EHT at artifact depth, deg C 
% Compute effective K and EHT for artifact buried YB fraction of its life. 
Keffaverage = (1-YBZ)*Keffsurf+YBZ*Keff; 
EHTKA = -EoverR/log(Keffaverage); % Average EHT, deg K 
% 
%********************************************************************* 
% 
% Module 6 - Age computation 
TEMPFACR = EoverR/EHTRK; % Temperature factor, reference conditions 
% Surface conditions 
TEMPFACS = EoverR/EHTKS; % Temperature factor 
RCFS = exp((-TEMPFACR+TEMPFACS)/2); %Rim correction 
rimprimeS = rim*RCFS; % Rim corrected to rate EHT 
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t1S = ageconst*rimprimeS^2; % Age 
% Conditions at depth 
TEMPFACD = EoverR/EHTKD; % Temperature factor 
RCFD = exp((-TEMPFACR+TEMPFACD)/2); % Rim correction 
rimprimeD = rim*RCFD; %Rim corrected to reference EHT 
t1D = ageconst*rimprimeD^2; % Age 
% Conditions for artifact buried YB fraction of time 
TEMPFACA = EoverR/EHTKA; % Temperature factor 
RCFA = exp((-TEMPFACR+TEMPFACA)/2); % Rim correction factor 
rimprimeA = rim*RCFA; % Rim corrected to reference EHT 
t1A = ageconst*rimprimeA^2; % Age 
% EHT corrected rim SD 
SDprime = sig*RCFA; 
% 
%******************************************************************* 
% 
% Module 7 - Source/process model standard deviation 
Labvar = 0; 
EHTvar = 0; 
Watervar = 0; 
Ratevar = 0; 
SFvar = 0; 
Humvar = 0; 
if rim > 0 
   Labvar = 4*(sig/rim)^2; % Rate variance due to rim reading 
   EHTvar = (0.12*SIGEHT)^2; % Rate variance due to EHT uncertainty 
   Watervar = CVKS^2; % Rate variance due to intrinsic water variations 
   Ratevar = CVKE^2; % Rate variance due to ascribed rate 
   Humvar = CVH^2; %Rate variance due to humidity 
   SFvar = ((t1S-t1D)^2)/12; % Age uncertainty variance due to site formation 
processes 
end 
% Select which case to use as nominal - surface, mixed, or depth 
% Default is mixed (NOM = 2) 
t1N = t1A; 
if NOM == 1 
    t1N = t1S; 
end 
if NOM == 3 
   t1N = t1D; 
end 
MODSD = sqrt((Labvar+EHTvar+Watervar+Ratevar+Humvar)*t1N^2+SFvar); % 
Source/process model standard deviation 
% 
%*********************************************************************** 
% 
% Module 8 - Output data as .csv file 
OUTDATA(jj,1) = No; % sequence no. 
OUTDATA(jj,2) = alt; % site altitude, ft 
OUTDATA(jj,3) = STA; % Annual temp, deg C 
OUTDATA(jj,4) = SVA; % Annual variation, deg C 
OUTDATA(jj,5) = SVD; % Mean diurnal variation, deg C 
OUTDATA(jj,6) = EHTCS;% EHT on surface 
OUTDATA(jj,7) = rim; % uncorrected rim mean, microns 
OUTDATA(jj,8) = sig; % Uncorrected rim sd, microns 
OUTDATA(jj,9) = z; % artifact burial depth, m 
OUTDATA(jj,10)= NS; % sample size 
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OUTDATA(jj,11)= FL; % Obsidian flow 
OUTDATA(jj,12)= rimprimeA; %EHT corrected rim mean 
OUTDATA(jj,13)= SDprime; % Rim SD, corrected for EHT 
OUTDATA(jj,14)= t1S; % Age for surface conditions 
OUTDATA(jj,15)= t1D; % Age at depth 
OUTDATA(jj,16)= t1A; % Age for artifact buried YB fraction 
OUTDATA(jj,17)= MODSD; % Source/process SD of age, yrs +/- 
OUTDATA(jj,18)= MODSD/sqrt(NS) ; % Probable error of the mean 
OUTDATA(jj,19)= t1N*sqrt(Labvar); % Age variance due to rim reading 
OUTDATA(jj,20)= t1N*sqrt(EHTvar); % Age variance due to EHT uncertainty 
OUTDATA(jj,21)= t1N*sqrt(Watervar); % Age variance due to intrinsic water 
variations 
OUTDATA(jj,22)= t1N*sqrt(Ratevar); % Age variance due to ascribed rate 
OUTDATA(jj,23)= t1N*sqrt(Humvar); % Age variance due to humidity 
OUTDATA(jj,24)= sqrt(SFvar); % Age variance due to site formation processes 
OUTDATA(jj,25)= NOM; % Nominal condition flag value 
OUTDATA(jj,26)= ratecal; 
end 
dlmwrite('CBFLOut.csv', OUTDATA, ',') 
fprintf('Run Complete') 
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APPENDIX B 
CODE FOR ASSIGNING TEMPORAL BINS (MatLab) 

 
% Program TemporalBins 
% Assigns OHD dates to temporal bins based on mean and std. dev. 
clear 
% Set temporal bin boundaries 
    L(1) = 0;     %Present 
    L(2) = 150;   %Historic period start 
    L(3) = 900;   %Marana period start 
    L(4) = 1800;  %Haiwee period start 
    L(5) = 4000;  %Newberry period start 
    L(6) = 8000;  %Pinto period start 
    L(7) = 10000; %Lake Mohave period start 
    L(8) = 14000; %Paleoindian period start 
    L(9) = 23000; %LGM, PHT start 
    L(10)= 50000; 
% Clear temporal bins 
for k = 1:9 
    ABS(k) = 0; 
end 
% 
%*********************************************************************** 
% Read input data 
INDATA = csvread('C:\MATLAB701\work\InputData.csv'); 
LL = size(INDATA,1); 
for jj = 1:LL % jj is index for sequence number. 
   SN  = INDATA(jj,1); %Sequence Number 
   age = INDATA(jj,2); %Mean age, cal BP 
   sda = INDATA(jj,3); %Std. Dev of age, yrs 
% 
%*********************************************************************** 
% Compute date probabilities for each bin  
    for k = 1:9 
        t(k) =   (age-L(k))/(2*sda); 
        A = abs(erf(t(k))); 
        t(k+1) = (age-L(k+1))/(2*sda); 
        B = abs(erf(t(k+1))); 
        if ((age >= L(k)) & (age <= L(k+1))); 
            AB(k)= (A + B)/2; 
        else 
            AB(k) = abs(A - B)/2; 
        end 
        ABS(k) = ABS(k)+AB(k); 
    end 
end 
% Create index numbers (first column of output matrix) 
for k = 1:9 
    OUTDATA(k,1) = k; 
end 
% Create second column of output matrix 
for k = 1:9 
    OUTDATA(k,2) = ABS(k); 
end 
% Output data file 
dlmwrite('OutputData.csv', OUTDATA, ',') 
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fprintf('Run Complete\n') 
% Print data 
fprintf('\n') 
fprintf('Date distribution\n') 
fprintf('Historic period.......................%6.2f\n' ,ABS(1)) 
fprintf('Marana Period.........................%6.2f\n', ABS(2)) 
fprintf('Haiwee Period.........................%6.2f\n', ABS(3)) 
fprintf('Newberry Period.......................%6.2f\n', ABS(4)) 
fprintf('Pinto Period..........................%6.2f\n', ABS(5)) 
fprintf('Lake Mohave Period....................%6.2f\n', ABS(6)) 
fprintf('Paleoindian Period....................%6.2f\n', ABS(7)) 
fprintf('Pleistocene-Holocene Transition.......%6.2f\n', ABS(8)) 
fprintf('Prior.................................%6.2f\n', ABS(9)) 
fprintf('\n') 
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APPENDIX C 
Excel Workbook for OHD Analysis. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #64 is May 1, 2020. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address information to Matt 
Boulanger at Boulanger.Matthew@gmail.com 
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
complete the form and return it to the Secretary-
Treasurer with a short explanation regarding 
lack of payment. 

 
NOTE: Because membership fees are very low, 
the IAOS asks that all payments be made in U.S. 
Dollars, in international money orders, or 
checks payable on a bank with a U.S. branch. 
Otherwise, please use PayPal on our website to 
pay with a credit card.  
http://www.deschutesmeridian.com/IAOS/me
mbership.html 
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
Boulanger.Matthew@gmail.com  
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
Boulanger.Matthew@gmail.com  

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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MEMBERSHIP RENEWAL FORM 
 

We hope you will continue your membership. Please complete the renewal form below. 
 

NOTE: You can now renew your IAOS membership online! Please go to the IAOS website at 
http://www.deschutesmeridian.com/IAOS/ and check it out! Please note that due to changes in the 
membership calendar, your renewal will be for the next calendar year. Unless you specify, the Bulletin will 
be sent to you as a link to a .pdf available on the IAOS website. 

 

___ Yes, I’d like to renew my membership. A check or money order for the annual membership fee is enclosed 
(see below). 

 
___ Yes, I’d like to become a new member of the IAOS. A check or money order for the annual membership 

fee is enclosed (see below). Please send my first issue of the IAOS Bulletin.  
 
___ Yes, I’d like to become a student member of the IAOS. I have enclosed either an obsidian-related article 

for publication in the IAOS Bulletin or an abstract of such an article published elsewhere. I have also 
enclosed a copy of my current student ID. Please send my first issue of the IAOS Bulletin.  

 
NAME: _______________________________________________________________________________ 
 
TITLE: _________________________ AFFILIATION:_________________________________________  
 
STREET ADDRESS: ____________________________________________________________________ 
 
CITY, STATE, ZIP: _____________________________________________________________________ 
 
COUNTRY: ___________________________________________________________________________ 
 
WORK PHONE: _______________________________ FAX: ___________________________________ 
 
HOME PHONE (OPTIONAL): ____________________________________________________________ 
 
EMAIL ADDRESS: _____________________________________________________________________ 
 

My check or money order is enclosed for the following amount (please check one): 
___ $20 Regular 
___ $10 Student (include copy of student ID) 
___ FREE Student (include copy of article for the IAOS Bulletin and student ID) 
___ $200 Lifetime 
 

Please return this form with payment:  
(or pay online with PayPal http://www.deschutesmeridian.com/IAOS/paypal.html) 
 
Matthew Boulanger 
Department of Anthropology 
Southern Methodist University 
P.O. Box 750336 
Dallas, TX 75275-0336 
U.S.A. 
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Have news or announcements to share? 
Send them to IAOS.Editor@gmail.com for 

the next issue of the IAOS Bulletin. 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
IAOS MEETING ONLINE FOR 2020 

 

Due to the current COVID-19 pandemic, the SAA canceled its annual conference in Austin, 
Texas, for 2020. As a result, the in-person IAOS meeting was also canceled. However, the IAOS 
Executive Board held a virtual IAOS meeting instead. Please see the President’s column on the 
second page for additional details. Minutes of that meeting can be found on the IAOS website: 
 
 http://www.deschutesmeridian.com/IAOS/Annual_Meeting_2020_Minutes.pdf  
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NOTES FROM THE PRESIDENT 
Hello IAOS members, my name is Sean 

Dolan, and I am the new President of the IAOS. 
I take over from Kyle Freund, and I thank him 
for his leadership over the past few years. As a 
member of the Cultural Resource Management 
(CRM) community in New Mexico, one of my 
goals as your President is to network with other 
professional archaeologists and to encourage 
them to publish their obsidian research in our 
IAOS Bulletin. Many small and large 
compliance projects use obsidian sourcing, 
hydration dating, and lithic technology to help 
answer questions about past human behavior, 
and regional and temporal cultural patterns. 
Unfortunately, these data are often not 
accessible or presented at archaeological 
meetings, even though the accumulation of 
these obsidian data is of substantial interest to 
our readers. If you have data and would like to 
contribute to the IAOS Bulletin, please contact 
Carolyn Dillian at IAOS.Editor@gmail.com to 
submit an article, research update, news, or lab 
report.  

 

 
Right now, the world is dealing with the 

impact of Covid-19. I bet many of you are 
adapting to life working from home or teaching 
and/or taking courses online while caring for 
your family. I am fortunate to be working from 
home, and my dog is enjoying the extra walks 
(see my photo here)! However, many 
archaeologists are not so lucky and have had to 
cancel summer field schools or field projects 
due to the pandemic. My research on turkey 
domestication in New Mexico has slowed 
down because university laboratories around 
the world have shut down or are working with 
reduced staff. Luckily, however, Steve 
Shackley has his EDXRF spectrometer in his 
house, and I was able to submit obsidian 
artifacts from southern New Mexico for 
analysis. I’m writing the paper, and I’ll 
hopefully have it finished for the next issue. 
Now is a great time to finish those manuscripts, 
final site reports, or to develop new projects. I 
hope to see many new research articles 
published in future years that people started or 
finished during this time.  

As the new year is upon us, please take 
care of your IAOS membership dues. 
Membership dues help the IAOS host 
conferences like the International Obsidian 
Conference (IOC). The next IOC will be at the 
University of California, Berkeley, on April 
10–13, 2021, preceding the Society for 
American Archaeology (SAA) meeting in San 
Francisco. The IAOS, Far Western 
Anthropological Research Group, Inc., and the 
Archaeological Research Facility at U.C. 
Berkeley are hosting. IAOS members will 
receive a discount for conference registration. 
Please see the IOC circular in this issue of the 
IAOS Bulletin for additional information. We 
look forward to seeing everyone there, and 
please consider submitting an abstract to 
present. 

Although we did not have an in-person 
IAOS meeting this year due to the cancelation 
of the SAA meeting in Austin, Texas, the IAOS 
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Officers met using Zoom. You can read the 
meeting minutes on the website, 
http://www.deschutesmeridian.com/IAOS/ind
ex.html. During the meeting, we discussed the 
newly passed By-law amendments (included 
here in the IAOS Bulletin), and you can also 
download the updated By-laws on the website. 
Also, Lucas Martindale Johnson takes over 
from Matt Boulanger as the new Secretary-
Treasurer. Matt has served as the Secretary-
Treasurer for the past five years, and we thank 
him for his work! 

Since the 2020 SAA meeting was 
canceled, many researchers were not able to 
present their papers or posters. The IAOS is 
working towards contacting those who would 
have presented their obsidian research for 
possible submission to the IAOS Bulletin.  

Also, I would like to congratulate Dr. 
Rafael Alejandro Pastrana Cruz for winning the 
2020 SAA Award for Excellence in 
Archaeological Analysis. Dr. Pastrana has 
spent decades working on many aspects of the 
Sierra de Las Navajas obsidian source (also 
known as Pachuca) in Hidalgo, Mexico. 
Finally, be sure to check out IAOS Bulletin #63. 
This special issue by Alexander “Sandy” 
Rogers and Chris Stevenson is devoted to new 
obsidian hydration dating research.  
 
Stay safe! 
 
Sean Dolan, IAOS President 
sgdolan@gmail.com 
 

 

Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
http://www.deschutesmeridian.com/IAOS/iaos_publications.html 

 
International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  
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The Award for Obsidian Provenance Studies Given to Yaroslav V. Kuzmin by the 4th  

Shanghai Archaeology Forum 
 

Yaroslav V. Kuzman 
Sobolev Institute of Geology and Mineralogy, Siberian Branch of the Russian Academy of 

Sciences 
 

 On 14–17 December 2019, the 4th  
Shanghai Archaeology Forum (SAF) took 
place at the campus of Shanghai University, 
organized by the Institute of Archaeology, 
Chinese Academy of Social Sciences (Beijing), 
and by the Chinese Society of Archaeology. 
 The SAF was established in 2013, with the 
purposes to promote archaeological inquiry of 
past cultures and civilizations worldwide, in 
order to increase understanding of the human 
past and the relevance of this knowledge to the 
contemporary world; and to foster the global 
advancement of archaeological research by 
encouraging international collaboration and 
partnerships. 
 For the 4th SAF, 116 award nominations 
were received, and they were carefully 
evaluated by 71 experts from the Nomination 
Committee, which selected 40 applications for 
the shortlist. Afterwards, the Evaluation 
Committee, consisting of 40 scientists from 18 
countries, voted for the award winners. In total, 
19 Field Discovery awards and Research 
awards were given to scholars from USA, 
China, UK, Turkey, France, Germany, 
Philippines, Peru, Mexico, Brazil, Russia, and 
South Africa. Professor Jane Buikstra (Arizona 
State University, Tempe, AZ, USA) was given 
the Lifetime Achievement award for works in 
the field of bioarchaeology (the study of human 
remains in ancient settlements). 
 The list of all award winners can be seen at 
the SAF’s website: http://shanghai-
archaeology-forum.org/index.php/2019-saf-
awards/.  
 Award-winning Project by Yaroslav V. 
Kuzmin (Sobolev Institute of Geology and 

Mineralogy, Siberian Branch of the Russian 
Academy of Sciences, Novosibirsk, Russia), 
entitled “Obsidian Provenance in Northeast 
Asia: Gaining Solid Evidence for Prehistoric 
Exchange and Migrations” (see the link: 
http://shanghai-archaeology-
forum.org/index.php/2019-saf-ar-22), is based 
on studies of sources of archaeological 
obsidian in Northeast Asia as a way of 
reconstructing the exchange of raw materials 
and migrations of the ancient populations. The 
results obtained during 25+ years of research in 
the Russian Far East (Primorye [Maritime] 
Province, Amur River basin, Sakhalin Island, 
and Kamchatka Peninsula) and Northeast 
Siberia (Chukotka, the Kolyma and Indigirka 
river basins, and the New Siberia islands) 
formed the basis for understanding the 
processes of obsidian acquisition and use in 
prehistory of these regions. By identifying 
obsidian sources used by the ancient 
populations of a vast area, including the Far 
East and North-East of Russia, Japan, Korea, 
Manchuria and Alaska, it was established how 
and when the exchange of valuable raw 
materials occurred, which made it possible to 
determine with a high degree of reliability the 
direction and time of migrations and contacts 
in the past. 
 The video with the 18 minute presentation 
by Y. Kuzmin at the 4th  SAF can be seen here: 
https://www.youtube.com/watch?v=Kd97QS
N8XDQ.  
 Throughout all these years (1992–2019), 
Y. Kuzmin and his colleagues were working 
closely with Dr. Michael D. Glascock 
(Missouri University, Columbia, MO, USA) 



IAOS Bulletin No. 64, Summer 2020 
Pg. 5 

who analyzed hundreds of obsidian samples 
from the Far East and North-East of Russia, and 
his contribution to this award should be 
mentioned. 
 Professor Emeritus Colin Renfrew 
(Cambridge University, UK), winner of the 
first SAF Lifetime Achievement award (2015), 
attended the 4th SAF as an honorary guest and 
the member of the Evaluation Committee. In 
1964, C. Renfrew and Johnson Cann laid the 
foundation for the study of obsidian sources for 
archeology. In December 2017, C. Renfrew 
suggested to Y. Kuzmin to seek the nomination 
of the SAF, and gave his support.  
 Recent Y. Kuzmin’s SAF award, along 
with two SAA Fryxell awards for 
interdisciplinary research to Michael D. 
Glascock (2009) and M. Steven Shackley 
(2019), highlight the importance of obsidian 
provenance studies worldwide. 
 

 
 
C. Renfrew (right) and Y. Kuzmin and the 4-th 

SAF, December 2019. 
  



International 
Obsidian Conference 

2021 
 
2nd Circular – IOC 2021 
 
Venue: University of California Berkeley Campus 
 
Hosted by the Archaeological Research Facility (ARF), International Association of Obsidian 
Studies (IAOS), and Far Western Anthropological Research Group, Inc. (Far Western) 

 

April 10 - 13, 2021 
(Preceding the Society for American Archaeology Annual Meeting in San Francisco) 

 
 
 
 

Dear Friends and Colleagues, 

We enthusiastically invite you to participate or attend the International Obsidian 
Conference to be held on the UC Berkeley Campus between April 10-13, 2021. 

As before, our aim is to invite specialists on all aspects of obsidian studies extending 
from natural sciences to anthropology. Following prior meetings, we hope the conference will 
stay global in scope, yet highlight obsidian studies in the Americas. Because the geologies of 
North America are so diverse, we also aim to include semi-glassy fine-grained volcanics (FGV) 
used by Amerindians in the Great Basin and other regions in the Americas. 
 
Suggestions for conference sessions and themes: 

● Formation and geology of obsidian and FGV 
● Sources and their characterization 
● Analytical and methodological aspects 
● Archaeological obsidian and FGV by chronological periods 
● Lithic technology and use wear 
● Theoretical and cultural concerns  



Conference Updates 
 Minor updates of note: 

1) There is a location for submitting registration and abstract information on the 
recently updated IOC homepage through the UC Berkeley Archaeological Research 
Facility (see below).  

2) The dates of registration and payment options have changed to allow more time for 
submissions and to incentivize attendees to become members of the International 
Association for Obsidian Studies (IAOS). 

3) Dr. Steven Shackley has accepted our invitation to give a Keynote speech during the 
conference.  

4) The Archaeological Research Facility (ARF) plans to publish the conference 
proceedings in their publication series that began in 1960. This publication series 
has seen many seminal works on obsidian studies, and we anticipate our conference 
proceedings to be an important addition to this legacy.  

5) Our excursion to Napa Valley is shaping up to include a visit to a quarry location as 
well as a local winery and vineyard.  

 
Local Organizing Committee 

● Nicholas Tripcevich – University of California, Archaeological Research Facility 
● Lisa Maher – University of California, Anthropology 
● Lucas R. M. Johnson – Far Western Anthropological Research Group, Inc. 
● Kyle Freund – Indian River State College, Anthropology 
● Tom Origer – Origer and Associates 

 
Scientific Committee 

● Biró, Katalin - Hungarian National Museum, Budapest, Hungary 
● Glascock, Michael - University of Missouri, Columbia, MO, USA 
● Kuzmin, Yaroslav - Institute of Geology & Mineralogy, Siberian Branch of the Russian         

Academy of Sciences, Novosibirsk, Russia 
● Le Bourdonnec, François-Xavier - Université Bordeaux Montaigne, Pessac, France 
● Lexa, Jaroslav - Earth Sciences Institute of the Slovak Academy of Sciences, 

Bratislava, Slovakia 
● Markó, András - Hungarian National Museum, Budapest, Hungary 
● Ono, Akira - Meiji University, Tokyo, Japan 
● Torrence, Robin - Australian Museum, Sydney, Australia 
● Tykot, Robert - University of South Florida, Tampa, FL, USA 
● Vianello, Andrea - University of South Florida, Tampa, FL, USA 

 
Partnering Institutions 

UC Berkeley 
 
 
 



Contact Persons 

The conference email address is obsidian2021@gmail.com. Please direct questions to this 
address. 
 
Kyle Freund, Ph.D.; Lucas R. M. Johnson, Ph.D.; Nicholas (Nico) Tripcevich, Ph.D. 
 
Technical Information 

Duration and Dates: 3 days, April 10-12, 2021 
 
Post Conference Excursion: 1 day, April 13, 2021 
 
Location: UC Berkeley campus (International House, Rooms Ida and Robert Sproul) 
 
Keynote Speech: Dr. Steven Shackley 
 
Oral Contributions: Oral contributions will be 15 minutes, followed by a 5-minute discussion. 
Please prepare them in common presentation format (e.g., PPT). Video conferencing will be 
a possibility for registered participants, but we would prefer you present in person. 
 
Poster Presentations: The posters should be planned as standing (portrait) orientation and 
their size must not exceed A0 (841 x 1189 mm). 
 
Abstracts: must not exceed 300 words  
 
Language: The official language of the conference is English. 
 
Deadline for submitting abstracts: January 15, 2021 
 
Deadline for registration: January 15, 2021 for presenters (April 1, 2021 for attendees not 
presenting a poster or paper) 
 
Submission location: https://forms.gle/JnaWkzRuuxQMV4ZQ6  
 
Registration Fee: 

 Full registration      $100 USD 
IAOS Member Registration    $80 USD  
Early-bird registration (before October 1, 2020) $80 USD 
Early-bird registration for IAOS members  $75 USD   
Distance participants (Web-based presentations) $50 USD 

     
 Students and accompanying persons  $50 USD 
    Early-bird registration (October 1, 2020)  $40 USD 
 

mailto:obsidian2021@gmail.com
https://forms.gle/JnaWkzRuuxQMV4ZQ6


Other costs: 
 Conference dinner, venue TBA   $50 USD 
 Excursion to quarry and winery   TBA 
 
Registration payment method: PayPal (no PayPal member account is required) 
 
Post Conference Excursion 

Visit to Napa Valley obsidian quarry in the mid-morning and then a visit to Hendry Vineyards. 
Price TBA. Duration 1 day. Lunch will likely be picnic style with deli sandwiches, etc. 
Winery details:  

Hendry Vineyard (http://hendrywines.com/).  
 
Accommodations 

UC Berkeley is located in the center of town with many hotel options. Accommodations can 
also be found in Oakland, Emeryville, and San Francisco. Mass transit or ride-shares are 
easily accessible no matter where you stay. If you stay in downtown Berkeley, most 
everything is just a short walk away, including restaurants and grocery. 
 
Transportation 

UC Berkeley is located in the center of town near to Bay Area Rapid Transit (BART) stops. 
The campus can be reached in about 30 minutes from the Oakland International Airport and 
about 1.5 hours from the San Francisco airports by BART. Taxi and rideshare services are 
faster but more expensive. Via BART the cost is about $10-12 USD. 
 
Publication of Proceedings 

Contributions of the Archaeological Research Facility, Berkeley 
https://arf.berkeley.edu/publications/contribution-series 
 
Conference Homepage 

http://arf.berkeley.edu/projects/ioc2021  
 
Please forward this circular to anybody who may be interested. 
We look forward to seeing you in 2021! 
 
Lucas, Kyle, and Nico 
  

http://hendrywines.com/
https://arf.berkeley.edu/publications/contribution-series
http://arf.berkeley.edu/projects/ioc2021


Registration Form – IOC 2021 
https://forms.gle/JnaWkzRuuxQMV4ZQ6 
 

International Obsidian Conference,  
at the University of California Berkeley 

Campus, April 10-13, 2021 
 
Personal Information 

NAME:   
FIRST NAME-   
FAMILY NAME-   
   
GENDER:   
   
TITLE:   
   
AFFILIATION:   
INSTITUTION-   
DEPARTMENT-   
   
ADDRESS-   
CITY-   
COUNTRY-   
POSTAL CODE-   
   
TELEPHONE-   
EMAIL-   
   

I INTEND TO PRESENT A LECTURE: 
YES         NO 

I INTEND TO PRESENT A POSTER: 
YES        NO 

   
I AM A STUDENT (CONFIRMATION NEEDED, E.G., STUDENT 
ID CARD) 

YES NO 

I AM AN ACCOMPANYING PERSON YES NO 
ANY SPECIAL REQUEST(S)   
   
   
   

On-line registration will be open from June 1, 2020 at the conference web page: 
http://arf.berkeley.edu/projects/ioc2021  
 
Thank you for your participation and please let us know if you have any questions: 
obsidian2021@gmail.com 
 

https://forms.gle/JnaWkzRuuxQMV4ZQ6
https://forms.gle/JnaWkzRuuxQMV4ZQ6
http://arf.berkeley.edu/projects/ioc2021
mailto:obsidian2021@gmail.com
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HANDHELD ED-XRF ANALYSIS OF OBSIDIAN FROM THE CLASSIC MAYA CITY 
OF PALENQUE, CHIAPAS, MEXICO 

 
Lucas R. Martindale Johnson,a Lisa M. Johnson,b Jordan Kobylt,c and Cheyenne Lauxc 

 
a Far Western Anthropological Research Group, Inc., Desert Branch, USA 
b University of Nevada, Las Vegas, Department of Anthropology, USA 
c University of California, Berkeley, Department of Anthropology, USA 
 
Introduction 

The Classic Period (250 – 900 A.D.) Maya 
city of Palenque is located on the Western 
border of the Maya cultural region, in what is 
today, Chiapas, Mexico. Following a century 
of excavations, epigraphy and art history, we 
understand Palenque as a powerful political 
center in the wider Maya region with far-
reaching political, military, and economic ties. 
The core area of Palenque is roughly 2.2 square 
kilometers and made up of 1,500 mapped 
visible structures. The height of the city’s 
occupation, reaching an estimated 4,147 – 
6,220 was during the Late Classic period, 
between 600’s and late 700’s (Barnhart 2007). 
Much of the city’s major monumental 
structures and a few elite residential structures 
immediately adjacent to these areas have been 
excavated by multiple archaeological projects. 
More recently, the Palenque Regional Project 
(PRP), has initiated intensive archaeological 
investigations within the city’s residential 
sector to further our understanding of 
Palenque’s social organization and life within 
the city. Included in that study is a series of 
analyses of excavated materials.  

This report presents the results of a 
geochemical sourcing analysis of a small 
obsidian assemblage from an elite residential 
group, “Group IV.” “Group IV” was the 
residence of a politically connected, and 
influential social group situated just 300 meters 
northeast of the city’s palace compound. The 
residential group was composed of multiple 
structures enclosing a central patio space. 
Excavations in 2016 and 2017 were 
concentrated on two funerary structures within 

the residential group, structures J6 and J7 
(Figure 1; see also Johnson 2018: 57, Figure 5). 
A series of carbon dates recovered from J7 on 
the eastern side of the patio group range 
between 534 – 710 CE or Late Classic Period. 
Structure J6, on the northeast corner produced 
a carbon date ranging from 768 – 905 CE or 
Terminal Classic Period (see Johnson 2018, 
Appendix 2). The obsidian that forms the basis 
of this study was recovered from primary 
contexts including burials and ritual deposits as 
well as secondary contexts, particularly the 
mixed matrix that made up the construction 
“fill” in both funerary shrines. Figure 2 shows 
a three-dimensional image of structure J7 with 
a buried altar exposed that is just beneath the 
latest construction phase.  
 

 
 
Figure 1. Overview of Group IV investigations. 
Note structures J6 and J7 are on the eastern side of 
the open central plaza (Arianna Campiani 2016, 
used with permission) 
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Material and Methods 
Analysis from two excavations included 

189 artifacts. After initial inspection of the 
XRF spectra, one was determined to be a dark 
chert and is therefore not included in results. 
Cherts are easily identified during initial 
review of spectra; they exhibit no or very small 
peaks of trace elements common to obsidian 
spectra. If peaks are present among mid-z 
elements (i.e., Sr-Nb), they often equate to less 
than ten parts per million (ppm) for elements.  

The artifacts include technological types 
common to Mesoamerican blade production. 
These include exhausted core fragments, core 
maintenance debitage, and used and unused 
blades, mostly medial fragments. 
Technological analysis followed those outlined 
by Kenneth Hirth (2006). Noteworthy here is 
that many of the blade specimens are relatively 

thin, 1-3 millimeters and thus are likely to 
provide lower count rates while using XRF (see 
below). These lower count rates often 
significantly alter the predicted ppm from 
common obsidian calibration methods (see 
Davis et al. 2011; Ferguson 2012 for 
discussions). Due to these limitations, we used 
other methods beyond ppm to source smaller 
and thinner artifacts following those 
procedures outlined by Richard Hughes (2010) 
and others where the use of ratioed net peak 
counts are useful as well as the use of peak 
percentages.  

Assigning our modest sample to known 
obsidian sources in Mesoamerica was possible 
through comparison with a sample of 
geological source material. The element 
concentrations of the geological reference 
materials are summarized in Table 1. These 

Figure 2. Three-dimensional overview of structure J7 during excavation. Note the buried central altar 
(Arianna Campiani 2016, used with permission). 
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source references were generously provided by 
Mike Glascock and Jeff Ferguson from the 
University of Missouri Research Reactor 
(MURR) to Lucas Johnson as part of his 
dissertation research through the University of 
Florida and the Archaeological Research 
Facility (ARF) at the University of California 
Berkeley (see Johnson 2016).  

Energy dispersive XRF (ED-XRF) 
analysis was conducted using a Bruker Tracer 
III-SD handheld XRF analyzer (Serial Number 
T3S1330) owned by the ARF. This XRF is 
equipped with a rhodium (Rh) X-ray tube and 
specimens were analyzed at 40 kV and 12.3 µA 
for 180 live seconds with a 10-square-
millimeter XFlash® detector, using a “green” 
filter composed of six mils copper, one mil 
titanium, and 12 mils aluminum without a 
vacuum (Ferguson 2012:412). The resolution 
of the detector is approximately 145 eV at 
200,000 counts per second. The X-ray beam 

focuses on an area of approximately two by 
three millimeters.  

Each scan records intensities for the K-
alpha peaks of manganese (Mn), iron (Fe), zinc 
(Zn), gallium (Ga), rubidium (Rb), strontium 
(Sr), yttrium (Y), zirconium (Zr), and niobium 
(Nb), and the L-alpha peaks of thorium (Th). 
Trace-element peak intensities for the these 
elements are normalized to the Compton scatter 
peak of rhodium (19.5–22 keV) and converted 
to ppm using the MURR 2 matrix-specific 
calibration, developed by Bruker Elemental, in 
collaboration with MURR (Glascock and 
Ferguson 2012; Speakman 2012). This factory-
installed calibration is based on analysis of 40 
samples of unmodified obsidian and fine-
grained volcanic rock from around the world, 
chosen by Bruker and MURR to represent the 
range of trace-element concentrations known 
to occur in these materials. The USGS standard 
RGM-2, reported in Table 1, is not included in 

Table 1. Source library summary and analysis of USGS RGM-2 pressed pellet analyzed with Bruker Tracer 
III-SD ED-XRF serial number T3S1330 
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the MURR 2 calibration. Minimum and 
maximum values for element regression lines 
used for this analysis and other statistics 
associated with the MURR 2 calibration 
standards, as it pertains to serial number 
T3S1878, are shown in Table 2.  

To accommodate analysis of small 
artifacts, trace element values are presented in 
three ways: as concentrations in parts per 
million, and as peak ratios and relative 
percentages. The latter facilitate interpretation 
of results for artifacts that are smaller than the 
two-by-three-millimeter incident X-ray beam, 
or thinner than “infinite thickness”, that is, the 
sample thickness required to absorb all 
incoming X-rays. For the analytical conditions 
used here, infinite thickness in an obsidian 
matrix is approximately four millimeters. For 
artifacts less than four millimeters thick, a 
portion of the incoming X-rays will escape 
through the back of the sample, resulting in a 
lower than normal signal for a given trace 
element in a particular obsidian (Ferguson 
2012: Figure 12.4). Normalization to the 
Compton scatter peak of rhodium, as described 
above, corrects ppm concentrations for this 
effect down to a specimen thickness of 
approximately 1.5 millimeters and a diameter 
of four millimeters (Davis et al. 2011), but 
distortion in ppm values for specimens below 
this threshold is often considerable. For these 
specimens, relative peak intensities or peak 

ratios are used to make source assignments in 
addition to parts per million (Hughes 2010), as 
these values are typically more stable with 
diminishing artifact size and thickness. Small 
artifacts are also compared to 95% confidence 
regions calculated from the non-Euclidean 
Mahalanobis Distance statistic (see Hamilton 
2018).  
 
Results 

Multivariate trace-element analysis 
determined the presence of just two sources of 
obsidian among the two archaeological 
investigations at Palenque’s Group IV. El 
Chayal obsidian accounts for 185 artifacts and 
Zaragoza is represented by just three specimens 
(Table 3). While this sample size is biased to 
just two excavations, the results do support 
reports of both Guatemalan and Mexican 
obsidian sources. Flavio G. Silvia de la Mora 
(2018) demonstrates the overwhelming 
presence of El Chayal obsidian (n=1,293) in the 
sites east of Palenque. Zaragoza obsidian is 
present (n=9) as well as other Mexican 
obsidian (see Silva de la Mora 2018, 492-495). 
These results are similar to another study 
conducted at the site of Palenque conducted by 
Jay Johnson (1976).  

The current Group IV sample shows that 
core-sized materials were imported into the site 
as represented by two exhausted cores that 
accord with El Chayal source materials. The 

Table 2. Calibration Ranges and Associated Statistics of MURR 2 Calibration by Element 
(concentrations in parts per million). 
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Zaragoza material is represented by just three 
blades. Technological analyses are important 
variables to consider in obsidian sourcing as it 
relates directly with overall artifact 
morphology and more importantly to XRF 
fluorescence efficiency. While cores are blocky 
and often exceed the minimum thickness and 
diameter (4x4x4 millimeters) to generate 
sufficient counting statistics for XRF, blades 
often return far fewer counts (see Ferguson 
2012, 415 Figure 12.4). For example, the 
source reference material returns count rates 
per second of 1,240-1,781, while the artifacts 
returned count rates per second of 532-1,632. 
Table 3 also show count rates per second by 
artifact type and source. The lower XRF count 
rates are associated with those artifacts that are 
thinner or smaller in diameter (see blades and 
undiagnostic debitage). These lower counts do 

distort ppm predictions (Davis et al. 2011). 
Figure 3 demonstrates the distortion in 
strontium with many of the samples plotting far 
outside the 95% confidence ellipse for El 
Chayal obsidian. Other semi-quantitative 
methods are therefore employed for resolving 
these seemingly outliers.  

Semi-quantitative methods include the 
transformation or manipulation of cumulative 
element photon counts but can include ratio 
transformations of ppm data (see Frahm 2016). 
In this analysis we make use of photon count 
data and do not transform predicted ppm data. 
Photon ratio transformations demonstrate less 
distortion in the ppm element concentrations 
(Table 4 and Figure 4). The use of element ratio 
data helps to normalize distortion from artifact 
morphology. Source assignments using ratio 
data can also be supported by the use of photon 

Table 3. Handheld portable XRF element concentration summary of artifacts grouped by source 
assignment and technology. Note, individual artifact geochemistry is available upon request. 
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peak intensity percentages (Hughes 2010), 
which sums the cumulative counts for three 
elements (Rb, Sr and Zr) and then calculates 
their respective percentage of this sum (i.e., 0-
100%). Data are displayed using ternary 
diagrams (Figure 5). While outliers still exist 
for both semi-quantitative approaches, they do 
resolve the significant strontium over-
estimation shown in Figure 3 and eliminate 
other possible overlaps with alternative 
obsidian sources.    
 

Discussion and Conclusion 
While our modest obsidian study is not 

robust to determine site wide obsidian 
exchange or use patterns, we do introduce data 
that supports a more regional analysis (Silva de 
la Mora 2018; Johnson 1976). The analysis 
shows El Chayal obsidian continues to be the 
dominate source for obsidian in the Classic 
period regardless of regional occupation within 
the Maya Lowlands (see also Johnson 2016; 
Moholy-Nagy 2013). The next phase of 

Figure 3. Zr by Sr biplot of all 
artifacts with obsidian sources 
represented by 95% confidence 
ellipses. Note the elevated 
concentration (i.e., ppm over 
estimation) of Sr due to thinness of 
many blade artifacts (see inset). 
 

 

 
 
 
 
Figure 4. Fe/Mn by Sr/Y peak 
intensity ratio biplot with 
geological reference samples 
represented by 95% confidence 
ellipses. 
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obsidian research at Palenque plans to gather 
samples from those residences around Group 
IV as part of a neighborhood investigation 
carried out by the Palenque Regional Project 
(PRP). 

Furthermore, the obsidian study shows 
how artifact morphology may create problems 
in obsidian sourcing. Small and thin artifacts do 

not generate similar XRF counting statistics 
like those of more robust samples, including 
source library references that meet or exceed 
four millimeters. The use of other methods, 
often termed “semi-quantitative”, require 
extracting photon count data from element 
spectra. These peak intensity measures are 
available through various XRF manufacturers’ 

Table 4. Photon count ratios and peak count percentages for artifacts by source assignments and 
source reference materials provided by MURR and UC Berkeley. 
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software. Bruker’s is typically extracted from 
calibration worksheets or other software, 
whereas Olympus’ is a selected export within 
the general export functions. It is advisable to 
curate both ppm and photon count data, 
including overall count rates, as part of an 
obsidian study. With the growth of XRF use, 
these varied measures of element concentration 
help to further data transparency. 
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Figure 5. Ternary plot using peak intensity percentages for all artifacts with 95% confidence regions 
for obsidian reference samples. Note, confidence regions are constructed in R using the package ggtern 
that uses the Mahalanobis non-Euclidian distance statistic (see Hamilton 2018; R Core Team; Johnson 
et al. 2018 for a discussion).  
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #65 is December 1, 2020. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address/email information 
to Lucas Martindale Johnson at 
lucas@farwestern.com  
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
contact the Secretary-Treasurer with a short 
explanation regarding lack of payment. 

 
 
NOTE: The IAOS asks that all payments be 
made using the PayPal link on our website: 
http://www.deschutesmeridian.com/IAOS/me
mbership.html 
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Lucas Martindale Johnson  
lucas@farwestern.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
lucas@farwestern.com 

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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BY-LAWS OF THE INTERNATIONAL ASSOCIATION FOR 

OBSIDIAN STUDIES 

(April 25, 2020) 

ARTICLE 1 – NAME 

This organization shall be known as the International Association for Obsidian Studies (IAOS).  

ARTICLE 2 – PURPOSE 

1. The general objective of the IAOS shall be to provide a professional association for those 

involved in the study of the physical properties and processes that affect natural glasses, 

including geological formation, geographic distribution, chemical characterization, 

hydration, and the application of these studies to archaeological and geological problems, 

including dating.  

2. The specific and primary purposes of the IAOS are: 

a. To establish a forum from which current issues and advances in the study of 

natural glasses may be presented and discussed. 

b. To promote awareness and provide informational programs that will aid the 

archaeological and geological community in becoming more aware of problems 

and potentials of the application of techniques from the physical and natural 

sciences in archaeology and geology. 

c. To promote interdisciplinary research designs in archaeology. 

d. To encourage research and the preparation of papers and reports on the 

investigations of natural glasses and the application of the results of such studies 

to archaeological and geological problems. 

e. To endeavor to maintain high technical standards in related archaeological and 

geological studies. 

f. To assist new and existing laboratories in adopting or conform to acceptable and 

comparable standards for analysis and reporting.  

g. To establish a code of conduct directed towards these ends. 
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h. To cooperate with archaeological, geological, and other natural and social 

scientific associations and societies. 

i. To advance relations with governmental agencies and the public in general; all 

without pecuniary profit to any directory, officer, or member. 

j. Treat all members professionally, with no toleration for discrimination, 

misconduct, or harassment by the IAOS, its officers, or its members towards 

others (members and non-members alike). 

k. Encourage diversity within the IAOS and the profession. 

ARTICLE 3 – POWERS 

1. IAOS shall have the power to receive, administer, and disburse dues, assessments, and 

other grants to further its ends; to acquire, hold absolutely or in trust for the purposes of 

the IAOS; to publish newsletters, reports, bulletins, journals, and monographs; to affiliate 

with other organizations in the pursuit of common aims, and to appoint delegates or 

representatives to such organizations; to establish branches, sections, or divisions, on a 

regional or functional basis; and to engage in such other activities as are in keeping with 

the objectives of the association. 

2. No part of the net receipts of the IAOS shall insure to the benefit of or be distributable to 

its members, officers, committee members, or other private persons, except that the 

association shall be authorized and empowered to pay reasonable compensation for 

services rendered and to make payments and distributions in furtherance of the purposes 

of the IAOS as set forth in these By-laws. 

3. No substantial part of the activities of the IAOS shall be the carrying on of propaganda or 

otherwise attempting to influence legislation, and the IAOS shall not participate in, or 

intervene in (including the publishing or distribution of statements) any political 

campaign on behalf of the candidate for public office.  

ARTICLE 4 – MEMBERSHIP 

1. Membership in the IAOS is open to any person in sympathy with the objectives of the 

IAOS, as set forth in Article 2, without regard to age, sex, race, religion, or nationality. 
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2. The IAOS may have several classes of membership as determined by a vote of the 

membership. Membership shall consist of Regular Members, Lifetime Members, and 

Student Members. Each member shall have one (1) vote in the transaction of the business 

of the IAOS and shall be eligible for any elected or appointive office in the IAOS, subject 

only to restrictions defined elsewhere in these By-laws. 

a. Regular Members 

i. Regular Members are those persons or organizations interested in obsidian 

studies or who perform obsidian studies. Regular members may, for 

instance, be archaeologists involved in applying or using obsidian data for 

archaeological interpretations. 

b. Lifetime Members 

i. Lifetime Members pay a one-time fee determined by the Executive Board 

and receive a membership that is active for the lifetime of the member or 

lifetime of the IAOS. 

ii. Lifetime Members are a special category of Regular Members and 

maintain the same rights and privileges and Regular Members. 

c. Student Members 

i. Student Members enjoy all privileges of Regular Members. Students will 

receive a year’s free membership if they submit an obsidian-related article 

for publishing in the IAOS Bulletin or an abstract of such article published 

elsewhere. Students are eligible for membership for a lower fee. 

3. The Executive Board may, by a three-quarters (3/4) vote, remove from the membership 

rolls any member whose acts are contrary to the ideals, objectives, and accepted 

standards of the IAOS as set forth in Article 2, and the code of conduct established by 

vote of the membership of the IAOS. The action of the Executive Board may be subject 

to an appeal to the IAOS membership at its Annual Meeting. 

4. The Secretary-Treasurer shall be empowered to discontinue the membership of any 

person or organization for non-payment of dues for the annual membership. 

5. No member shall be personally liable to any creditor of the IAOS for any indebtedness or 

liability, and any and all creditors shall look to the IAOS assets for payment. 
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6. The use of IAOS membership contact information is only for purposes that accord with 

the general objectives described in these By-laws. The Executive Board shall make 

decisions regarding use of the membership contact information. Except for regular 

distribution of the IAOS Bulletin by the Bulletin Editor, only the Secretary-Treasurer or 

the President shall send emails using the IAOS email list.  

ARTICLE 5 – ORGANIZATION 

1. The Officers of the IAOS shall consist of a President, a Vice-President/President 

Elect/Past-President, a Secretary-Treasurer, the Bulletin Editor, and the Webmaster, 

representing no fewer than two (2) institutions or laboratories. 

2. IAOS policies and directions shall be established by the Executive Board, the Advisory 

Board of Directors, and other IAOS members selected by the Executive Board.   

3. The President shall serve as the IAOS’s chief executive officer and its representative in 

official affairs and transactions. The President shall make certain that all resolutions of 

the Executive Board are implemented. 

4. The Vice-President shall be elected for one year, at the conclusion of which he/she shall 

succeed to the office of President to serve a two-year term. He/she will then serve one 

year as Past President.  

5. The Secretary-Treasurer shall be elected for a two-year term and may be renewed 

consecutively either by a majority vote of the IAOS or by unanimous decision of the 

remainder of the Executive Board. 

6. The Executive Board of the IAOS shall consist of the President, Vice President, 

Secretary-Treasurer, and the Editor of the IAOS Bulletin.  

7. No restriction is placed on officers seeking election to the same office in which he/she 

has previously served, nor a different office within the IAOS provided that terms of the 

President’s office are not served consecutively.  

8. In the event of the absence, death, resignation, or incapacity of the President, the Vice 

President shall assume the duties of the President for the remainder of the President’s 

term.  

9. The offices of President, Vice President, and Secretary-Treasurer shall be elected by a 

majority vote of the IAOS members. 
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ARTICLE 6 – DUTIES OF THE OFFICERS 

1. President 

a. The President shall serve as the IAOS’s chief executive officer and its 

representative in official affairs and transactions. The President shall make certain 

that all resolutions of the Executive Board are implemented. The President shall 

preside over all meetings of the IAOS. If the President cannot attend a meeting, 

the Vice President shall preside in his/her place. The President shall have the 

usual appointive power and shall exercise all the duties and responsibilities 

commonly associated with this office, except as provided by the By-laws.  

b. The President may appoint representatives of the IAOS to other societies, 

agencies, or councils or select such representatives from slates submitted by other 

societies and agencies. 

c. Acting in consultation with the Vice President, the President shall appoint all 

necessary committees and define their duties. 

d. Acting in consultation with the Vice President, the Presidential shall appoint all 

necessary committees to represent the interests of the IAOS in that region.  

e. The President, Vice President, and Secretary-Treasurer shall sign all written 

contracts authorized by a majority vote of the Executive Board or the IAOS 

members at the Annual Meeting, or by mail or email ballot, except for basic 

contracts for printing, and other matters necessary to routine publication, as well 

as contracts for products or services to be provided at IAOS sponsored events. 

Such contracts may be signed by the President, Vice President or Secretary-

Treasurer. 

f. The actions of the President in exercising the duties and responsibilities of the 

office shall be subject to review and approval of the Executive Board.  

2. Vice President 

a. The Vice President shall consult with and assist, as appropriate, the President in 

completing his/her duties.  

b. The Vice President shall preside over all meetings at which the President cannot 

attend and shall assume the President’s responsibilities of the duration of that 

meeting. 
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c. The Vice President shall assume the title and duties of the President after serving 

his/her term as Vice President.  

3. Secretary-Treasurer 

a. The Secretary-Treasurer, subject to the directives of the President in consultation 

with the Vice President, shall be responsible for maintaining contact with the 

President and Vice President, have charge of administrative matters under the 

direction of the President, be responsible for the administration of the finances of 

the IAOS subject to provisions in these By-laws. Duties of the Secretary-

Treasurer are to: 

i. Announce all meetings to the membership of the IAOS, either by mail, 

email, or through the IAOS Bulletin. 

ii. Maintain and distribute minutes of all meetings to the Executive Board. 

iii. Keep and update membership rolls of the IAOS on both electronic and 

written media, maintain a minimum of two (2) backup copies of electronic 

membership, By-laws, Working Policies, and other documents authorized 

or adopted by the IAOS. 

iv. Maintain records of all financial transactions in accordance with standard 

bookkeeping practices. 

v. Have custody of all money and securities for the IAOS.  

vi. Assemble and mail or email articles and announcements to the 

membership. 

vii. Mail/email and receive applications for membership. 

viii. Conduct elections as described in Article 9. 

b. The Secretary-Treasurer is directed to correspond with every IAOS member each 

year, encouraging them to renew their membership, informing them of any 

changes in annual dues, IAOS activities, and officers. This correspondence may 

be included in a bulletin or newsletter that discusses other IAOS matters.  

c. As soon as possible following the Annual Meeting, the Secretary-Treasurer will 

mail or email to all members of the Executive Board a copy of the current By-

laws, a copy of the minutes of the Executive Board and Annual Meeting, and a 

copy of membership materials and IAOS stationary.  
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4. Bulletin Editor 

a. The Bulletin Editor shall be responsible for the coordination, editing, and 

production of the IAOS Bulletin.  

b. The Bulletin Editor shall coordinate with the Secretary-Treasurer to update the 

annual membership list for distribution of the IAOS Bulletin.  

5. Any duty or responsibility delegated to any officer or member may be temporarily re-

delegated by mutual consent of the President and Vice President, or re-delegated for the 

duration of the elected year by a majority vote of the membership, or a majority vote of 

the Executive Board.  

ARTICLE 7 – EXECUTIVE BOARD 

1. Subject to the general directives and limitations imposed by the membership at the 

Annual Meeting or by mail/email ballot, the Executive Board shall have the authority to 

execute on behalf of the IAOS all powers and functions of the IAOS, as defined by these 

By-laws. 

2. The Executive Board may hold special meetings at the request of the President.  

3. A Quorum of the Executive Board shall consist of the President, Vice President, and 

Secretary-Treasurer of the IAOS. 

4. Questions shall be decided by the Executive Board by a majority of the votes cast at any 

meeting and/or by mail or email ballot. In the case of a tie vote, the decision of the 

President shall be final. If a member of the Executive Board is unable to attend a meeting, 

the member may, by written authorization, appoint any active member of the IAOS to 

serve as a proxy for that meeting. But no person by virtue of holding proxies shall have 

the right to cast more than one (1) vote.  

5. The President may on his/her own initiative or shall at the written request of any member 

of the Executive Board, ask the Board to vote on specific questions by mail/email ballot. 

Ballots shall be mailed/emailed by the Secretary-Treasurer who shall specify on the 

ballots the date on or before which they are to be placed in the mail or emailed to the 

Secretary-Treasurer. This date shall not be less than fifteen (15) days from the date they 

were placed in the mail or emailed no more than thirty (30) days from the date they were 

placed in the email or emailed by the Secretary-Treasurer.  
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6. The Executive Board shall approve reports of officers, representatives, delegates, 

committees, and agents. At the discretion of the Executive Board, these reports may be 

presented in full or in brief at the Annual Meeting. 

7. The Executive Board shall act upon the budget provided by the Secretary-Treasurer. A 

budget shall be submitted to the Executive Board at the Annual Meeting for approval.  

ARTICLE 8 – ADVISORY BOARD OF DIRECTORS 

1. The Executive Committee has the option to nominate an Advisory Board of Directors. 

The Advisory Board of Directors will normally be composed of those senior researchers 

who have made important and life-long contributions to obsidian research. These 

Directors shall receive Lifetime Member status and shall be permanently installed unless 

declined by the individual. These Directors may be called upon by the Executive 

Committee from time to time for advice on any topic relevant to the goals of the IAOS. 

ARTICLE 9 – ELECTIONS 

1. Before December 1 of each year or January 1 for the March-April election, the Secretary-

Treasurer shall submit an announcement of the election of new officers in the IAOS 

Bulletin. This announcement shall solicit nominations and provide information regarding 

the election process.  

2. Officers are elected for terms running one or two years beginning at the time of the 

Annual Meeting until the following Annual Meeting. 

3. Any person receiving two (2) or more nominations shall, upon acceptance of the 

nomination, be placed on the ballot. If no nominations are received by the Secretary-

Treasurer, nominations will be solicited at the Annual Meeting. Each nomination at the 

Annual Meeting must be supported by a second.  

4. Each active member shall be entitled to vote for one (1) candidate for each office. The 

election shall be conducted by mail or email prior to the Annual Meeting.  

5. Officers shall be elected by a simple majority vote of ballots received. 

6. The results of any election shall be announced at the Annual Meeting. 

7. Any officer or member of the Executive Board may be removed for cause or without 

cause at any Annual or Special Meeting of the IAOS by a two-thirds (2/3) vote of 
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members in good standing present, provided that notice of such proposal shall have been 

stated in the announcement of the meeting.  

8. If an officer is unable to complete the term of office, the Executive Board, by Special 

Meeting, ballot, email, or telephone conference, may appoint a member to fill the 

unexpired term, so long as not inconsistent with other provisions of these By-laws. 

ARTICLE 10 – MEETINGS 

1. The IAOS shall hold Annual Meetings at times and places designated by the Executive 

Board, although the IAOS shall hold at least one (1) Annual Meeting. The location and 

date for the meeting for the subsequent year will be determined at the Annual Meeting. 

2. In general, the location and time for the Annual Meeting will be determined by the 

geographic distribution of members, to ensure maximum participation and minimization 

inconvenience for the majority of Institutional members. Where appropriate, Annual 

Meetings will be scheduled to coincide with other professional meetings (e.g., Society for 

American Archaeology Annual Meetings; International Symposium on Archaeometry) to 

provide an economy of travel and increase opportunities for participation. 

3. Due notice of the place and time of the ensuing Annual Meeting along with an optional 

agenda shall be published in the IAOS Bulletin and mailed (or emailed) to all active 

members no later than the announcement soliciting nominations for new officers. 

4. The attending members of the Annual Meeting shall constitute a Quorum.  

5. The business of the IAOS shall be discussed at the Annual Meeting. The order of 

business at the Annual Meeting shall be as determined by the President. Papers and other 

matters of scientific interest, as well as symposia, may be presented at the Annual 

Meeting. 

6. Special Meetings of the IAOS shall be called by the President at any time the Executive 

Board of the general membership so directs by a majority vote. Special Meetings may be 

held in person, by email, on a telephone conference call, or Internet web meeting, or in 

another manner in which the meeting is easy and cost-effective for members to attend. 

Any matter of business may be decided at a Special Meeting, provided notice of such 

business was specified in the call. Special Meetings may not be called with less than 

thirty (30) days’ notice to all members of the Executive Board.  
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7. Special Meetings of the Executive Board may be held at the call of the President, in 

consultation with the Vice President, or upon written or email request of at least three (3) 

members of the Executive Board. Special Meetings of the Executive Board may not be 

called less than fifteen (15) days’ notice to all members of the Executive Board.  

8. All matters of the business of the IAOS may be decided by means of a referendum vote 

by mail or email ballot under conditions specified in these By-laws. 

9. The President may rule on questions of order and procedure coming before the meeting 

or submit such questions to the vote of the meeting.  

10. At its Annual Meeting, the following tasks should be accomplished: 

a. Any amendments to the By-laws must be proposed and voted upon, if at least ten 

(10) members, including two (2) officers are present.  

b. The IAOS budget needs to be reviewed and approved, as appropriate, by vote 

from the Executive Board and/or membership. 

c. Review and discuss, as appropriate, the goals and objectives of the IAOS, and 

activities toward achieving those goals.  

11. Coordination of the arrangements and program for the Annual Meeting is vested in a 

standing committee consisting of the President, Vice President, and Secretary-Treasurer 

of the IAOS.  

12. Official sponsorship of scientific symposia presented at another meeting (i.e., Society for 

American Archaeology) shall be given after consideration by the Executive Committee. 

The Executive Committee may seek a majority vote of the body. 

ARTICLE 11 – FINANCES 

1. The fiscal year of the IAOS shall run from January 1st to December 31st. 

2. A dues assessment, to be levied on an annual basis, shall be established by the Executive 

Board. 

3. The annual dues structure may vary, according to the type of membership (e.g., Student 

Member, Regular Member). 

4. Dues shall be payable on January 1st of each year. 

5. Failure to pay dues by 180 days after January 1st of the year in which they become due 

will result in automatic dismissal of a member.  
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6. The funds of the IAOS shall be deposited in the name of the IAOS in such bank or trust 

company as the Secretary-Treasurer shall designate and shall be drawn out by checks, 

drafts, or other orders for the payment of money signed by the Secretary-Treasurer or by 

such person or persons as shall be designated by the Executive Board. Any expenses 

related to official IAOS business, such as routine expenses for IAOS Bulletin mailings, 

IAOS Annual Meeting or event support, over the amount of $250.00 (US), or expenses of 

any amount that are outside of regular IAOS business, shall require prior approval from 

the IAOS Executive Board. 

7. All deeds, mortgages, releases, conveyances, contracts, or other instruments of the IAOS 

authorized by the Executive Board shall be executed on behalf of the Council by the 

officer or officers authorized by the Executive Board. Said officer or officers shall be 

authorized to accept gifts of money or kind on behalf of the IAOS and to deposit these 

with the funds of the IAOS or hold them in trust pending instructions by the Executive 

Board. 

8. The income from annual dues and from investments and other sources shall constitute the 

working fund of the IAOS, available for operating, publications, and other current 

expenses consistent with the purposes of the IAOS as the Executive Board may direct. 

9. No financial obligation in excess of the funds available in the treasury shall be assumed 

by the Executive Board or by any officer on behalf of the IAOS except when approved by 

a two-thirds (2/3) vote of the members of the IAOS present at a regular Annual Meeting 

or at a Special Meeting, provided that for the purpose of this section, estimated receipts 

from annual dues and other accounts receivable for the current year may be considered 

available funds.  

ARTICLE 12 – DISPOSAL OF ASSETS 

1. Upon the dissolution of the IAOS, whether voluntary or involuntary, after paying all of 

the liabilities of the IAOS, the IAOS shall dispose of its assets exclusively for the 

scientific and educational purposes set forth in these By-laws by donating them to an 

institution or organization exempt from taxation under paragraph 503 c (3) of the Internal 

Revenue Code of 1954 (or the corresponding provision of such future Internal Revenue 

laws as may be in effect). 
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ARTICLE 13 – AMENDMENTS 

1. The By-laws may be amended by a two-thirds (2/3) vote of the members present at a 

business meeting of the Annual Meeting or at a Special Meeting called in accordance 

with Article 10, paragraph 3. The By-laws may also be amended by mail or email ballot 

provided that a proposed amendment is approved by two-thirds (2/3) vote of the votes 

cast.  

2. Amendments may be proposed by the Executive Board or by any ten (10) members of the 

IAOS. The proposed amendments shall be mailed or emailed to the members of the IAOS 

by the Secretary-Treasurer at least thirty (30) days before an Annual Meeting or Special 

Meeting. In the case of a mail ballot upon amendment, members shall address ballots to 

the Secretary-Treasurer and place them in the mail and postmarked not more than thirty 

(30) days from the date they were mailed out and postmarked by the Secretary-Treasurer. 

An amendment shall go into effect immediately upon approval unless otherwise specially 

provided.  

3. The provisions of these By-laws, as amended, shall be effective immediately upon their 

adoption and shall supersede and nullify all previous enactments in conflict with them.  
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
International Obsidian Conference 2021 now VIRTUAL! 

 

Due to the current COVID-19 pandemic, the IOC 2021 conference will be held virtually from 
April 30-May 2 and is now free! The conference is hosted by the Archaeological Research 
Facility at the University of California, Berkeley, the International Association for Obsidian 
Studies, and Far Western Anthropological Research Group, Inc.  
 

Please see the announcement in this issue of the IAOS Bulletin for more information. 
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NOTES FROM THE PRESIDENT 
Hello IAOS members, we are finally 

nearing the end of 2020! This year has changed 
many lives and I’m hopeful that 2021 will be 
much better. Please stay safe, practice good 
hygiene, and avoid large crowds.  

The IAOS would like to congratulate 
Craig Skinner on his 25 years of service as the 
IAOS Webmaster! He is retiring at the end of 
this year, and the IAOS needs someone for this 
position. If you are familiar with webpage 
development, HTML coding, and design, 
please email Craig at obsidianlab@gmail.com. 

I was very much looking forward to 
meeting everyone in Berkeley at the 2021 
International Obsidian Conference (IOC). For 
the safety of all participants due to the Covid-
19 pandemic, the conference will now be held 
virtually on April 30-May 2, 2021. The IOC is 
hosted by the Archaeological Research Facility 
at the University of California, Berkeley, the 
IAOS, and Far Western Anthropological 
Research Group, Inc. Because the conference 
will be online, the organizers have waived fees 
to attendees and participants, but the IOC 
organizers ask that you become a member of 
the IAOS or renew your membership. The 
deadline for submitting an abstract to present at 
the IOC is March 1, 2021. See the third circular 
for additional information.  

Also, the Society for American 
Archaeology meeting will be in San Francisco 
on April 14-18, 2021. The IAOS reserved a 
time and space for our annual board meeting, 
but at this time we do not know the date. 
However, the IAOS may have another online 
board meeting similar to 2020 because the 
SAA is unsure if the meeting will be held in 
person, online, or a combination of the two. 
Hopefully, the SAA will decide early in 2021 
so students, faculty, and archaeological 
professionals can make travel plans or get 
ready to record their paper/posters to present 
online. Keep in mind that universities and 
companies may discourage conference travel 
or may not reimburse funds due to the 

pandemic. I’ll present a paper, but I won’t be 
there in person. The pandemic has made many 
people weigh the pros and cons of conference 
travel. I have not participated in an online 
conference, but I think more organizations will 
adopt them in the future, especially for 
international participants.  

Please consider submitting an article, 
research update, news, or lab report projects to 
the IAOS Bulletin. You can submit your work 
to Carolyn Dillian at 
IAOS.Editor@gmail.com. Finally, please 
renew your IAOS membership dues in 2021.  
 
 
Stay safe! 
 
Sean Dolan, IAOS President 
sgdolan@gmail.com 
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New SAA Awards for Collections Research 
 
The Society for American Archaeology (SAA) Awards for Excellence in Curation, 
Collections Management, and Collections-Based Research and Education have been 
updated.  Rather than a rotating category, the committee is soliciting nominations for two 
standing awards: the Award for Excellence in Curation and Collections Management 
https://www.saa.org/career-practice/awards/awards-detail/award-for-excellence-in-
curation-and-collections-management and the Award for Excellence in Collections-Based 
Research and Education: https://www.saa.org/career-practice/awards/awards-
detail/award-for-excellence-in-collections-based-research-and-education. These awards 
are presented in special recognition of excellence by an archaeologist or group of 
archaeologists whose innovative work, or repeated and enduring contributions, have 
contributed significantly to archaeology and the preservation, documentation, and use of 
the collections recovered from archaeological investigations. The deadline for 2020 has 
already passed, but watch for next year’s deadline to submit!  
 
 
 

  
 

Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
http://www.deschutesmeridian.com/IAOS/iaos_publications.html 

 
International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  



International 

Obsidian Conference 

2021 
 

3rd Circular – IOC 2021 

April 30 - May 2, 2021 
 

Venue: Virtual conference 

 

Hosted by the Archaeological Research Facility (ARF), the International Association for 

Obsidian Studies (IAOS), and Far Western Anthropological Research Group, Inc. 

 

 

 

 

 

Dear Friends and Colleagues, 

We invite you to participate in the updated International Obsidian Conference (IOC 

2021) to be held virtually from April 30 – May 2, 2021. 

Our aim is to invite specialists on all aspects of obsidian studies extending from natural 

sciences to anthropology. Following prior meetings, we intend for the conference to remain 

global in scope and encourage contributions from any geographical region, yet highlight 

obsidian studies in the Americas. Because the geologies of North America are so diverse, we 

also aim to include semi-glassy fine-grained volcanics (FGV) used by Amerindians in the Great 

Basin and other regions in the Americas. 

 

Suggestions for conference sessions and themes: 

● Formation and geology of obsidian and FGV 

● Sources, their characterization, and archaeological distributions 

● Analytical and methodological aspects 

● Archaeological obsidian and FGV by chronological periods 

● Lithic technology and use-wear studies 

● Theoretical and cultural concerns (e.g., materiality, itineraries, tool stone resource 

management or control strategies)  



Conference Updates 

 

With the consistent threat of COVID-19 in combination with changes to university safety 

guidelines, we are compelled to change the date of the conference and its overall format. Our 

main reason for doing so is the result of new rules at UC Berkeley that have cancelled all in-

person gatherings like ours into early 2021; our venue will therefore not be available. The 

dates of the conference are now April 30 – May 2 to mitigate overlap with the Annual Meeting 

of the Society for American Archaeology (SAA) and allow participants to spread out their 

conference activities and obligations. The conference will follow a virtual format to be 

announced soon. Other relevant changes and updates include: 

 

1) The conference is now free for participants and attendees. We do ask that you 

become a member of the International Association of Obsidian Studies (IAOS) as a 

courtesy for IAOS helping to organize and subsidize the conference. You can become 

a member by clicking here. By joining IAOS, you will become part of an international 

network of obsidian researchers that offers a variety of resources to support your 

research. Your membership dues will also assist in sponsoring future conferences.  

2) There is a location for submitting registration and abstract information on the 

recently updated IOC homepage through the UC Berkeley Archaeological Research 

Facility (see below). Submissions should be made by the revised deadline of March 

1st, 2021. 

3) The conference will offer an option to present live or to submit a pre-recorded 

presentation that will be streamed at a set time. We will also set aside time to 

showcase poster presentations and make them available to conference participants. 

4) Dr. Steven Shackley has accepted our invitation to give a Keynote speech during the 

conference.  

5) The Archaeological Research Facility (ARF) at UC Berkeley plans to publish the 

conference proceedings pending review and approval in their publication series that 

began in 1960. This publication series has seen many seminal works on obsidian 

studies, and we anticipate our conference proceedings to be an important addition to 

this legacy.  

6) Our excursion to Napa Valley is canceled.  

 

Local Organizing Committee 

● Nicholas Tripcevich – University of California Berkeley, Archaeological Research 

Facility 

● Lisa Maher – University of California Berkeley, Anthropology 

● Lucas R. M. Johnson – Far Western Anthropological Research Group, Inc. 

● Kyle Freund – Far Western Anthropological Research Group, Inc. 

● Tom Origer – Origer and Associates 

 

Scientific Committee 

● Biró, Katalin - Hungarian National Museum, Budapest, Hungary 



● Glascock, Michael - University of Missouri, Columbia, MO, USA 
● Kuzmin, Yaroslav - Institute of Geology & Mineralogy, Siberian Branch of the Russian         

Academy of Sciences, Novosibirsk, Russia 

● Le Bourdonnec, François-Xavier - Université Bordeaux Montaigne, Pessac, France 
● Lexa, Jaroslav - Earth Sciences Institute of the Slovak Academy of Sciences, 

Bratislava, Slovakia 

● Markó, András - Hungarian National Museum, Budapest, Hungary 

● Ono, Akira - Meiji University, Tokyo, Japan 
● Torrence, Robin - Australian Museum, Sydney, Australia 
● Tykot, Robert - University of South Florida, Tampa, FL, USA 
● Vianello, Andrea - University of South Florida, Tampa, FL, USA 

 

Partnering Institutions 

UC Berkeley 

 

Contact Persons 

The conference email address is obsidian2021@gmail.com. Please direct questions to this 

address. 

 

Kyle Freund, Ph.D.; Lucas R. M. Johnson, Ph.D.; Nicholas (Nico) Tripcevich, Ph.D. 

 

Technical Information 

Duration and Dates: 3 days, April 30 – May 2, 2021 

 

Location: Online, to be held from 9am-5pm Pacific Standard Time 

 

Keynote Speech: Dr. Steven Shackley, Professor Emeritus, UC Berkeley 

 

Presentation Logistics: Because our conference is international, those participants in other 

time zones beyond Pacific Standard Time may wish to submit a pre-recorded asynchronous 

presentation to be viewed during the conference.  

 

Oral Contributions: Oral contributions will be 15 minutes, followed by a 5-minute discussion. 

Please prepare them in common presentation format (e.g., PowerPoint). 

 

Poster Presentations: The posters should be planned as standing (portrait) orientation and 

their size must not exceed A0 (841 x 1189 mm). Submitted posters will be hosted online for 

view during the conference (website location to be announced).  

 

Abstracts: must not exceed 300 words  

 

Language: The official language of the conference is English. 

 



Deadline for submitting abstracts: March 1, 2021 

 

Deadline for registration: March 1, 2021 for presenters (April 15, 2021 for attendees not 

presenting a poster or paper) 

 

Submission location: https://forms.gle/JnaWkzRuuxQMV4ZQ6  

 

Registration Fee: None 

The conference is free for participants and attendees. We do ask that you become a member 

of the International Association of Obsidian Studies (IAOS) as a courtesy for IAOS helping to 

organize the conference and pay for any incidental costs. 

 

PLEASE BECOME A MEMBER OF THE IAOS HERE 

 

Four membership tiers are available: 

 

IAOS Student Registration    $10 USD  

 IAOS Regular Membership    $20 USD 

 IAOS Institutional Membership   $50 USD 

IAOS Lifetime Membership    $200 USD 

 

Publication of Proceedings 

Contributions of the Archaeological Research Facility, Berkeley 

https://arf.berkeley.edu/publications/contribution-series 

 

Conference Homepage 

http://arf.berkeley.edu/projects/ioc2021  

 

Please forward this circular to anybody who may be interested. 

We look forward to seeing you in 2021! 

 

Lucas, Kyle, and Nico 
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NEW INSIGHTS INTO THE USE OF OBSIDIAN AT COTTONWOOD SPRINGS 
PUEBLO (LA 175), DOÑA ANA COUNTY, NEW MEXICO 

 
Sean Dolan,a Judy Berryman,b and M. Steven Shackleyc  

 
a Environment, Safety, and Health (ES&H), N3B Los Alamos, Los Alamos, New Mexico, USA 
b Department of Anthropology, New Mexico State University, Las Cruces, New Mexico, USA 
c Geoarchaeological XRF Laboratory, Albuquerque, New Mexico, USA 
 

Abstract 
Cottonwood Springs Pueblo (LA 175) is a multicomponent site in southern New Mexico that was 
occupied from A.D. 1000–1450. In an earlier paper, Dolan et al. (2017) analyzed 40 obsidian 
artifacts from area A of the site using EDXRF spectrometry to evaluate regional and long-distance 
social interaction, and how people in the Jornada Mogollon region organized their lithic 
technology. In this paper, we report on an additional 24 obsidian artifacts from areas A and E of 
the site. The obsidian is from similar sources found in the earlier study, including Cerro Toledo 
Rhyolite, Antelope Creek, Grants Ridge, and Nutt Mountain, as well as one new source (Cow 
Canyon). With these new data, we provide further insights into obsidian procurement at 
Cottonwood Springs including differences in source use at the site, and how the residents 
maintained connections to outside social groups by acquiring nonlocal obsidian, while at the same 
time using the locally available obsidian. 
 
Introduction 
     Located in Doña Ana County, New Mexico, 
Cottonwood Springs Pueblo (LA 175) is a large 
multicomponent site that Jornada Mogollon 
groups occupied from A.D. 1000–1450. In 
2012, the Department of Anthropology at New 
Mexico State University (NMSU) began a field 
school at Cottonwood Springs focusing on area 
A. Because the site has surface-visible adobe 
architecture and surface artifacts, the site has 
been the subject of looting and uncontrolled 
artifact collection for many years, and some 
areas of the site have even been leveled with 
mechanical equipment. Despite some 
destruction, there are still intact cultural 
deposits and archaeologists can learn much 
about Jornada Mogollon lifeways through 
studying the entire complex. For example, how 
did the pueblo village change through time? 
Who were the residents? How did they connect 
to other groups in the region?  
     The past inhabitants of Cottonwood Springs 
used many types of raw materials to 
manufacture formal and informal chipped 

stone tools. Obsidian is but one of the raw 
materials used, and this volcanic glass is more 
amenable to geochemical sourcing than other 
lithic raw materials because each obsidian 
source on the landscape has its own unique 
geochemical fingerprint. Using energy-
dispersive X-ray fluorescence (EDXRF) 
spectrometry to determine the source 
provenance, archaeologists can use this 
information to evaluate regional and long-
distance social interaction, and how people 
organized their lithic technology. Obsidian is 
relatively rare on the surface and in excavated 
contexts at Cottonwood Springs, but the field 
school collected 40 obsidian artifacts at area A 
during the first three field seasons (2012–
2014). In recent years, the field school has 
excavated area E of the site. In this paper, we 
report on an additional 24 obsidian artifacts 
from areas A and E. With these new data, we 
provide further insights into obsidian 
procurement at Cottonwood Springs. We 
discuss differences in source use at the site, and 
how the residents maintained connections to 
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outside social groups by acquiring nonlocal 
obsidian, while at the same time using the 
locally available obsidian.  
 
The Jornada Mogollon  
     The Mogollon, Ancestral Pueblo, and 
Hohokam are the three primary prehispanic 
archaeological traditions in the U.S. Southwest 
and Mexican Northwest. The Mogollon lived 
in the semi-arid lowland deserts and upland 
environments of parts of Arizona, New 
Mexico, Texas, and Chihuahua, Mexico. There 
are several cultural branches within the 
Mogollon that archaeologists have defined 
over the years based on differences in location, 
chronology, architecture, and ceramics (Diehl 
2007; Wilcox and Gregory 2007: Figure 1.2; 
Wheat 1955).  
     As first defined by Lehmer (1948), the 
Jornada is the eastern-most branch of the 
Mogollon in south-central and southeastern 
New Mexico, the western Trans-Pecos of 
Texas, and northern Chihuahua. We do not 
provide a detailed discussion of Jornada 

cultural developments in this paper but see 
recent works by Miller (2005, 2018a, 2018b, 
2019; Miller and Kenmotsu 2004), Wiseman 
(2019), and chapters in Rocek and Kenmotsu 
(2018). But in general, beginning around A.D. 
400, people in the Jornada region lived in semi-
subterranean pithouse structures and made 
brownware pottery. Around the same time, 
they began growing maize but still processed 
wild plants using manos and metates and 
hunted small and large game. During the Late 
Doña Ana phase (A.D. 1150–1300) and into 
the El Paso phase (A.D. 1300–1450), Jornada 
groups relied more on agriculture, and their 
ceramic technology included black-on-white 
and polychrome painted wares. While Mimbres 
Mogollon groups in southwestern New Mexico 
built and lived in above-ground masonry 
pueblos beginning around A.D. 1000, those 
living in the Jornada region adopted pueblo 
architecture a few centuries later. Furthermore, 
Jornada groups were relatively more mobile 
than other groups, and they occupied many of 
their pueblo villages for shorter periods. 

Figure 1. Site map of Cottonwood Springs Pueblo. 
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Cottonwood Springs Areas A and E 
     Cottonwood Springs Pueblo is divided into 
six areas (Figure 1). Areas A and B are two El 
Paso phase pueblos, area C is a possible shrine, 
area D is a El Paso phase pueblo, area E 
consists of a cluster of El Paso phase pueblos, 
and area F is an artifact scatter primarily of 
Mimbres Classic Black-on-white sherds 
indicative of the Early Doña phase, A.D. 1000-
1150 (Lekson and Rorex 1995). The NMSU 
field school first excavated area A in 2012 
because it is a substantial El Paso phase L- or 
(more likely) F-shaped pueblo with visible 
architecture that define plaza areas. The field 
school has collected over 15,000 ceramics from 
area A from five loci representing 17 rooms, 
two extramural spaces, and a limited surface 
collection. Based on tree-ring samples, people 
lived at the area A pueblo during the mid- to 
late-1300s.  
     In the 1950s, Herbert Yeo mapped four 
distinct pueblo roomblocks that make up the 
western portion of Cottonwood Springs in 
areas D, E, and F. Three of the four linear 
roomblocks were grouped in the north, and 
Lekson and Rorex (1995) assigned them to area 
E. The NMSU field school excavated area E on 

the east side of the road where Yeo recorded 
three of the four roomblocks (Figure 2). 
Ceramics, chipped stone, and ground stone are 
common on the surface. Based on the ceramics, 
people occupied area E during the El Paso 
phase, and they had contacts with other groups 
in southern New Mexico and the Casas 
Grandes region of northwestern Chihuahua. 
The field school did not find obsidian from 
intact subsurface cultural contexts, but they did 
collect obsidian debitage from the looter’s piles 
in area E. Before analyzing the area E obsidian 
with EDXRF spectrometry, we suspected that 
the area A and area E obsidians would belong 
to different sources because the area E obsidian 
is noticeably larger and has more dorsal cortex 
compared to the area A obsidian.  
 
Obsidian Use in the Jornada Region 
     The lithic landscape of the Jornada 
Mogollon region includes coarse-grained and 
fine-grained materials, including chert, 
chalcedony, rhyolite, basalt, and obsidian 
(Camilli 1988; Church 2000; Church et al. 
1996). Procurement of these materials involved 
decision making, planning, and preference 
because lithic materials can be unevenly 

Figure 2. Area E pueblo at Cottonwood Springs Pueblo. 
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dispersed in localized deposits in bedrock 
outcrops and river gravels along the Rio 
Grande. Additionally, lithic materials come in 
various sizes, shapes, and colors, and some 
materials are best suited for performing 
specialized tasks. For example, people use 
obsidian because it cuts and pierces flesh more 
so than coarse-grained materials.  
     Our knowledge of which obsidian sources 
people used in southern New Mexico has 
improved in recent years (Dolan 2016, 2019; 
Dolan et al. 2017; Ferguson et al. 2016; Mills 
et al. 2013; Roth et al. 2019; Taliaferro et al. 
2010; VanPool et al. 2013). We also have a 
better understanding of the geographic location 
of primary and secondary obsidian deposits and 
dating of obsidian sources (Church 2000; 
Shackley 2005; Shackley et al. 2018). 
However, archaeologists have largely focused 
on the Mimbres Mogollon with far fewer 
published studies on obsidian use in the 
Jornada Mogollon region.  

     People in the Jornada region could have 
acquired obsidian from several sources in 
Arizona, New Mexico, Chihuahua, and Sonora 
either directly from the primary source or 
secondary deposits, or through trade. Sources 
include (but are not limited to) Cow Canyon, 
Mule Creek, Antelope Wells, Nutt Mountain, 
and Sierra Fresnal (Figure 3). One additional 
source area is the Rio Grande. Although the 
primary source for Cerro Toledo Rhyolite 
obsidian, El Rechuelos, Canovas Canyon 
Rhyolite, and Bearhead Rhyolite obsidian is 
the Jemez Mountains in northern New Mexico, 
these obsidians can also be found hundreds of 
miles south in the Rio Grande Quaternary 
alluvium (Church 2000; Glascock et al. 1999; 
Shackley 2005, 2013; Shackley et al. 2016). 
Cerro del Medio, also known as Valles 
Rhyolite, is another obsidian associated with 
the Jemez Mountains, but it does not erode into 
the Rio Grande Quaternary alluvium like the 
other Jemez obsidians (Church 2000; Shackley 

Figure 3. Location of obsidian 
sources in New Mexico, Arizona, 
and Chihuahua. 
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2005, 2013). Additionally, the primary source 
for Grants Ridge obsidian and Horace Mesa 
obsidian is at Mount Taylor, but these 
obsidians are also found in the Rio Grande 
Quaternary alluvium (Church 2000; Shackley 
1998, 2005).  
     If tools or debitage made from Jemez or 
Mount Taylor obsidian are present at Jornada 
Mogollon sites, archaeologists can have a 
difficult task in determining whether the 
artifact was made from obsidian acquired from 
the Rio Grande gravels, from material procured 
at the primary source, or obtained through 
trade. However, lithic materials collected from 
the Rio Grande gravels are usually smaller in 
diameter because they have been tumbled by 
water. Therefore, archaeologists can 
potentially determine whether the tool or 
debitage came from secondary deposits or the 
primary source based on the size and presence 
of dorsal cortex. However, obsidian from Rio 
Grande gravels retain some cortex. The small 
nodule sizes mean that some cortex is often 
present on flakes and sometimes even on arrow 
points or tools. Although, in some cases, 
waterworn (Rio Grande gravel) cortex can be 
differentiated from weathered (primary outcrop 
Jemez sources) cortex.  
     Many factors influenced how people 
organized their stone tool technology and how 
they made their stone tools, including nodule or 
core size, and availability (Andrefsky 1994). 
Most obsidian in southern New Mexico is 
smaller in size compared to other local coarse-
grained and fine-grained lithic raw materials. 
The small size of obsidian restricted projectile 
point manufacture until about A.D. 500 when 
people in the Mimbres Valley began using the 
bow and arrow (Roth et al. 2011). However, by 
examining collections of radiocarbon dates 
associated with early arrow point forms, Miller 
and Graves (2019) argue for the use of the bow 
and arrow earlier at 1630-1550 B.P. (A.D. 320-
400) due to the presence of Scallorn Goup 
arrow points in the Jornada region. Before the 
bow and arrow, people used the atlatl with 

stone dart and spear projectiles. Darts and 
spears are larger than arrow points and were 
made primarily of non-obsidian materials, but 
Paleoindian and Archaic hunter-gatherers did 
make dart and spear points from Jemez 
obsidian because cores of Jemez obsidian at the 
primary source can be very large (Dolan et al. 
2016; LeTourneau and Shackley 2009; 
Shackley 2005, 2013; Vierra et al. 2012). Bow 
and arrow technology allowed Mogollon 
groups to exploit new lithic resources, 
including obsidian from the Mule Creek area 
and the Rio Grande gravels. Obsidian use peaks 
in the Jornada Mogollon region when projectile 
point forms changed to small, triangular arrow 
points during the Late Doña Ana phase and into 
the El Paso phase (Miller and Kenmotsu 2004).  
     Due to the presence of obsidian in the Rio 
Grande Quaternary alluvium, archaeologists 
have wondered if Jornada Mogollon groups 
primarily used the locally available obsidian or 
if they used obsidian from other sources. 
Dolan, Miller, Shackley, and Corl (2017) 
answered this question by studying 24 pieces of 
debitage, 12 projectile points, 2 bifaces, 1 core, 
and 1 drill from Cottonwood Springs area A. 
People at Cottonwood Springs area A primarily 
used Cerro Toledo Rhyolite obsidian and other 
Rio Grande gravel obsidians, but they also had 
Antelope Creek (Mule Creek) and Sierra 
Fresnal arrow points. Because no debitage 
from area A came from Antelope Creek or 
Sierra Fresnal, Dolan et al. (2017) argued that 
the Antelope Creek and Sierra Fresnal arrow 
points came into the site already finished.  
     In addition to the Dolan, Miller, Shackley, 
and Corl (2017) study, Dolan, Berryman, and 
Shackley (2017) studied 16 obsidian artifacts 
from six sites near the Las Cruces area. Their 
results are similar to the Cottonwood Springs 
assemblage in that most of the obsidian derives 
from sources that are found in the Rio Grande 
Quaternary alluvium, including Cerro Toledo 
Rhyolite, El Rechuelos, Bearhead Rhyolite, 
and Canovas Canyon. However, one artifact is 
from an unknown source, and one Armijo 
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projectile point is from the Gwynn/Ewe 
Canyon source.  
     The Office of Contract Archeology at the 
University of New Mexico has also studied the 
source provenance of obsidian artifacts from 
sites on the White Sands Missile Range 
(Shackley 2018). Using EDXRF spectrometry, 
they analyzed 102 pieces of obsidian from 21 
sites and two isolated occurrences. Twelve 
obsidian sources were found and Cerro Toledo 
Rhyolite obsidian was used the most (n = 72), 
with smaller amounts of Grants Ridge (n = 11), 
and El Rechuelos (n = 7). The other sources 
include Canovas Canyon Rhyolite (n = 3), 
Horace Mesa (n = 2), Antelope Wells (n = 1), 
Cerro del Medio (n = 1), Sierra Fresnal (n = 1), 
Bearhead Rhyolite (n = 1), Gwynn/Ewe 
Canyon (n = 1), Antelope Creek (n = 1), and 
Mule Mountains (n = 1). These data 
corroborate the other Jornada obsidian studies 
as there is a high frequency of Rio Grande 
Quaternary alluvium obsidian, but people also 
used nonlocal sources like Cerro del Medio, 
Sierra Fresnal, Gwyn/Ewe Canyon, and Mule 
Creek (Antelope Creek and Mule Mountains).  
 
EDXRF Analysis 
     Shackley (2020) analyzed the 24 obsidian 
artifacts from Cottonwood Springs area A and 
E using a benchtop ThermoScientific Quant’X 
EDXRF spectrometer at the Geoarchaeological 
XRF Spectrometry Laboratory in 
Albuquerque, New Mexico. Six of the artifacts 
including one arrow point is from area A 
(Figure 4) and the remaining 18 are from area 
E. EDXRF spectrometry is an established 
method to characterize the trace elements of 
obsidian accurately and reliably without 
destroying the sample. The trace elements 
titanium (Ti), manganese (Mn), iron (Fe), 
rubidium (Rb), strontium (Sr), yttrium (Y), 
zirconium (Zr), niobium (Nb), barium (Ba), 
cerium (Ce), lead (Pb), and thorium (Th) were 
measured and converted to concentration 
estimates that were then converted in table 
form in parts per million (ppm). Shackley 

(2020) compared the trace elemental values for 
each of the Cottonwood Springs artifacts with 
those from known baseline source samples 
reported in Shackley (1995, 2005; Shackley et 
al. 2018). The proportions of Mn, Fe, Rb, Sr, 
Y, Zr, and Nb are commonly used to 
discriminate individual obsidian source groups 
using bivariate plots to separate the sources 
visually. See Shackley (2005, 2011) and 
http://swxrflab.net/analysis.htm for a more 
detailed discussion of EDXRF instrumentation, 
methods, and procedures.  
 
Results  
     As shown in Figure 5 and Table 1, there are 
five geochemically distinct obsidian sources. 
The trace elemental concentrations for all 

Figure 4. Arrow point from Cottonwood 
Springs area A. 
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sampled artifacts, including four artifacts that 
are not obsidian, are included in Table 2. The 
area A obsidian is from Cerro Toledo Rhyolite, 
Grants Ridge, and Nutt Mountain, while the 
area E obsidian is from Antelope Creek and 
Cow Canyon. These data corroborate our 
hypothesis. The area A and area E obsidians 
belong to different sources. However, it is 
difficult to determine what these differences 
mean because excavations at area E are 
ongoing, although we discuss potential 
explanations.   
     Five of the six artifacts from area A derive 
from Cerro Toledo Rhyolite obsidian and 
Grants Ridge obsidian. Cerro Toledo Rhyolite 
obsidian and Grants Ridge obsidian can be 
collected from the Rio Grande Quaternary 

alluvium which is approximately 35 to 40 km 
east of the site. The other area A artifact is from 
Nutt Mountain. The Nutt Mountain primary 
outcrop is likely in Sierra County, New 
Mexico, and 40Ar/39Ar dating indicates that this 
obsidian is 31 million years old (Shackley et al. 
2018). Nutt Mountain obsidian is not present in 
the Rio Grande gravels, so people at 
Cottonwood Springs had to obtain this obsidian 
from the primary source or through trade. Nutt 
Mountain obsidian is relatively rare in most 
Mimbres and Jornada lithic assemblages, most 
likely because of its small nodule size due to its 
geologic age. One piece of Nutt Mountain 
debitage was found in the earlier study.  
     All 18 obsidian artifacts from area E were 
produced from the Mogollon-Datil sources of 
Antelope Creek and Cow Canyon. Antelope 
Creek obsidian belongs to the Mule Creek 
source group in west-central New Mexico that 
also contains Mule Mountains, North Sawmill 
Creek, and San Francisco/Blue Rivers 
(Shackley 1992, 1995, 2005; Shackley et al. 
2018). Antelope Creek nodules are found in 
secondary deposits elsewhere, but not in the 
Rio Grande Quaternary alluvium. Antelope 
Creek obsidian dates to over 27 million years 
ago and nodules over 10 cm in diameter are not  

Figure 5. Bivariate plot comparing Rb/Zr of the archaeological samples in areas A and E.  
 

Table 1. Obsidian artifacts analyzed for this 
study. 
 



 

Field Specimen Area 
Artifact 

Type 
Ti Mn Fe Rb Sr Y Zr Nb Ba Ce Pb Th Source 

21A E Flake 583 385 11684 245 23 43 114 26   30 32 Antelope Cr 
21B E Flake 696 367 11652 239 21 43 113 22   83 37 Antelope Cr 
21C E - 393 157 8972 3 48 5 19 5   0 5 not obsidian 
21D E Flake 565 358 11299 237 23 41 116 31   25 33 Antelope Cr 
21E E Flake 669 371 11762 248 20 44 114 29   28 34 Antelope Cr 
21F E Flake 1053 420 8333 145 90 26 86 20 1108 61 21 17 Cow Canyon 
21G E Flake 575 367 11452 240 21 48 117 27   28 39 Antelope Cr 
21H E Flake 546 365 11460 250 21 45 116 27   26 34 Antelope Cr 
21I E Flake 607 403 11537 238 22 48 120 29   27 38 Antelope Cr 
21J E Flake 465 313 11067 210 20 41 109 22   17 29 Antelope Cr 
21K E Flake 585 381 11594 236 25 40 120 25   28 32 Antelope Cr 
21L E - 1348 459 10995 193 46 39 214 27 728 126 19 20 unknown vitrophyre 
21M E Flake 540 364 11208 235 22 39 113 26   26 44 Antelope Cr 
21N E Flake 573 417 11799 254 24 44 122 26   27 37 Antelope Cr 
21O E Flake 586 391 11349 239 23 40 110 30   27 35 Antelope Cr 
21P E Flake 612 379 11390 233 21 41 112 23   27 38 Antelope Cr 
21Q E Flake 549 378 11559 233 24 43 115 24   30 36 Antelope Cr 
21R E Flake 701 386 11818 251 20 41 125 24   29 40 Antelope Cr 
21S E Flake 568 343 11220 230 20 44 115 23   29 33 Antelope Cr 
21T E Flake 663 367 11529 236 20 43 110 24   24 38 Antelope Cr 

PD 155/FS 22 A Point 680 463 12144 206 10 65 175 89   34 27 Cerro Toledo Rhy 
203 A - 437 147 8611 0 54 4 24 1   1 6 not obsidian 

PD 207-1 FS 12 A Flake 493 495 11929 214 10 63 177 95   32 31 Cerro Toledo Rhy 
207-2 A - 295 153 8515 0 13 34 17 1   3 11 not obsidian 

PD 207-3 FS 2 A Flake 938 441 8735 194 27 30 124 19 130 52 24 22 Nutt Mtn 
PD 209 A Tool? 430 720 10907 541 11 78 121 195   65 32 Grants Ridge/Mt Taylor 

PD 210/FS 2 A Flake 554 460 11988 210 9 65 176 98   35 21 Cerro Toledo Rhy 
PD 225 FS 34 A Biface 591 502 12108 207 27 62 171 91   35 30 Cerro Toledo Rhy 

RGM1-S4 - - 1556 304 13098 153 108 25 221 5 840 41 18 19 standard 

 
Table 2. Elemental concentrations and source assignments for the archaeological specimens and analysis of USGS RGM-1 obsidian standard. All 
measurements are in parts per million (ppm). 
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uncommon at the primary source (Shackley et 
al. 2018). While the Jemez obsidian played a 
vital role in lithic technology for people living 
in northern New Mexico, Antelope Creek 
obsidian was particularly important to those 
living in southwestern New Mexico. Antelope 
Creek obsidian is relatively rare at Jornada 
Mogollon sites, but when present, they are 
often arrow points. Also, two Antelope Creek 
obsidian artifacts from area E are 
brownish/mahogany in color (FS 21D and FS 
21H). Mahogany obsidian is a reddish-brown 
color and is relatively rare in the U.S. 
Southwest and Mexican Northwest, but 
outcrops of Cerro del Medio and Agua Fria in 
Sonora can be mahogany (Dolan and Shackley 
2017; LeTourneau and Steffen 2002).  
     In addition to the Antelope Creek obsidian 
from area E, one obsidian artifact is from Cow 
Canyon. The primary Cow Canyon source is in 
eastern Arizona, but it can also be found in 
secondary deposits in other parts of Arizona 
and New Mexico, but not in the Rio Grande 
Quaternary alluvium (Shackley 1992, 2005). 
The Cow Canyon primary source is relatively 
close to Mule Creek, but Cow Canyon obsidian 
was rarely used in southwestern and south-
central New Mexico. For example, of the over 
900 obsidian artifacts from sites in 
southwestern New Mexico that Taliaferro et al. 
(2010) report, only 19 are from Cow Canyon. 
Cow Canyon obsidian is uncommon in Jornada 
assemblages, but archaeologists did recover 
three Cow Canyon artifacts at Madera 
Quemada Pueblo, including a projectile point 
and a core (Dolan et al. 2017). 
 
Discussion 
     If Jornada groups during the El Paso phase 
were more residentially mobile than other 
groups, we might expect their obsidian to be 
from nonlocal sources throughout the region. 
At the same time, however, if Cottonwood 
Springs represents a settled pueblo village that 
depended on agriculture, then we would expect 
the obsidian to be local. Taking all Cottonwood 

Springs obsidian data into account to date, the 
obsidian primarily derives from Cerro Toledo 
Rhyolite (n = 29) and Antelope Creek (n = 22), 
with lesser amounts of Grants Ridge, Nutt 
Mountain, El Rechuelos, Canovas Canyon, 
Horace Mesa, Cow Canyon, and Sierra Fresnal 
(Table 3). Also, the obsidian that can be found 
in the Rio Grande gravels makes up 59 percent 
of the total assemblage (n = 38) with the 
remaining 41 percent coming from non-Rio 
Grande gravels, or nonlocal obsidian (n = 26). 
Based on the presence of these sources, it 
seems that both of the above statements are 
true, people at Cottonwood Springs used both 
local and nonlocal obsidian.  

     The high frequency of Cerro Toledo 
Rhyolite obsidian and other obsidians found in 
the Rio Grande Quaternary alluvium 
demonstrates that people at Cottonwood 
Springs area A did not use high-energy costs to 
procure large quantities of nonlocal obsidian. 
Instead, they organized their obsidian resources 
informally and reduced the local obsidian 
expediently because it was nearby and easy to 
acquire. Also, because Cerro del Medio 
obsidian can only be obtained from the Valles 
Caldera or through exchange, the absence of 
Cerro del Medio obsidian supports the 
conclusion that people did not acquire the other 
Jemez obsidians from the primary source in 
northern New Mexico. If Cerro del Medio was 
present in the assemblage, an argument could 

Table 3. Total obsidian artifacts analyzed from 
Cottonwood Springs Pueblo. 
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be made that during the trip to the Jemez 
Mountains in which they acquired Cerro del 
Medio obsidian, they could have also acquired 
Cerro Toledo Rhyolite, El Rechuelos, Canovas 
Canyon Rhyolite, and Bearhead Rhyolite 
obsidian.  
     The amount of Antelope Creek debitage 
from area E is surprising. Dolan, Miller, 
Shackley, and Corl (2017) found no Antelope 
Creek debitage at area A, and suggested that 
Antelope Creek arrow points came into the site 
already finished. The presence of Antelope 
Creek debitage with dorsal cortex at area E 
allows for new questions regarding obsidian 
procurement at Cottonwood Springs. It is 
possible that people at area A acquired 
Antelope Creek points from those occupying 
area E if the two pueblos are contemporaneous. 
Another possibility is that a single person 
collected several Antelope Creek obsidian 
marekanites during a trip to the Mule Creek 
area and brought them to Cottonwood Springs, 
or it could represent a single exchange episode.  
     Why would people at Cottonwood Springs 
areas A and E want and/or need obsidian from 
sources other than what was locally available 
in the Rio Grande Quaternary alluvium? The 
nonlocal obsidian at Cottonwood Springs 
includes Antelope Creek, Nutt Mountain, Cow 
Canyon, and Sierra Fresnal. Small scale 
middle-range societies, like the Jornada 
Mogollon, exchanged obsidian and other goods 
through complementarity and reciprocal 
processes (Braun and Plog 1982; Ford 1972). 
During crop failure or times of environmental 
stress, local and nonlocal exchange networks 
would have provided a structural context 
through which groups could have gained access 
to resources (Borck et al. 2015; Rautman 
1993). Long-distance social networks helped to 
create stability during unsettling times, and 
people at Cottonwood Springs could have 
accounted for the differential value placed on 
obsidian, even though obsidian is relatively 
rare in most Jornada lithic assemblages. The 
presence of nonlocal obsidian arrow points in 

area A and Antelope Creek debitage in area E 
suggests that people relied on long-distance 
exchange networks, but they also used the 
locally available obsidian for stone tool 
manufacture.  
 
Conclusion 
     In conclusion, obsidian did not play a major 
role in chipped stone technology at 
Cottonwood Springs Pueblo, but to date, we 
have analyzed 64 obsidian artifacts from areas 
A and E. Based on the available obsidian data, 
there are clear differences in obsidian 
procurement between areas A and E. Area A 
obsidian largely derives from sources that can 
be found locally along the Rio Grande 
Quaternary alluvium, including Cerro Toledo 
Rhyolite, El Rechuelos, Canovas Canyon, 
Grants Ridge, and Horace Mesa. However, 
many of the obsidian arrow points from area A 
are from nonlocal sources, like Antelope Creek 
and Sierra Fresnal. The area E obsidian, on the 
other hand, derives from Antelope Creek and 
Cow Canyon. Also, keep in mind that the area 
E obsidian came from disturbed contexts in a 
looters’ pile.   
     When obsidian artifacts are present in 
Jornada Mogollon lithic assemblages, the 
obsidian is most likely Cerro Toledo Rhyolite 
or another obsidian from the Rio Grande 
gravels. However, you should not always 
assume that all obsidian artifacts were made 
from sources present in the Rio Grande gravels, 
as some arrow points could be from Antelope 
Creek, Sierra Fresnal, or another nonlocal 
source. We hope the addition of these new 
obsidian data from Cottonwood Springs will 
help archaeologists better understand the 
parameters governing lithic manufacture and 
obsidian procurement in the Jornada region. 
Continuing to examine Jornada Mogollon 
obsidian will contribute to a more complete 
understanding of the relationship between 
people and their stone tools through 
maintenance, technology, exchange, and 
movement. 
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Figure 1. The paintings 
section at Vernissage 
market in Yerevan. 
 

WHAT IS (AND ISN’T) THE “MOONSTONE OBSIDIAN” FROM SEVAN, ARMENIA? 
 

Ellery Frahm 
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 Should you ever find yourself in Armenia 
– specifically its capital city, Yerevan, during 
the weekend – be sure to visit the open-air 
market known as Vernissage. Its name derives 
from the French term for a sneak preview of an 
artistic exhibition because the market began in 
the 1980s when artists displayed their works in 
a public square. Today, paintings, wood 
carvings, and other objets d’art are still on 
display (Figure 1), but there is also much more 
for sale: tools, books, coins, jewelry, carpets, 
records, chemicals, games, and clothing, to 
name just a few things. Despite this variety, 
students enrolled in the University of 
Connecticut’s field school seem to buy the 
same items as souvenirs every year. Hand-
painted silk scarves are popular gifts for their 
mothers, and someone always buys a replica 
dagger made for tourists or a vintage gas mask. 
For the obsidian enthusiast, however, 
Vernissage is a veritable cornucopia of 

delights. There are hundreds, likely thousands, 
of obsidian items, ranging from paperweights 
and keychains to elaborate sculptures and 
complete chess sets. Occasionally there are 
obsidian knives that have, by the looks of them, 
been pressured-flaked from preform slabs. I 
have used portable XRF to analyze several 
obsidian trinkets from Vernissage over the 
years, and all of them chemically matched a 
source in western Armenia known as Pokr 
Arteni (Figure 2). Use of this obsidian source 
dates back more than 325 thousand years, as I 
showed at the site of Nor Geghi 1 (Adler et al. 
2014). 
     During the summer of 2019, my colleagues 
and I took a day trip to Sevanavank (which is 
Armenian for “Sevan monastery”), an apt name 
for a monastery complex on the shores of Lake 
Sevan (Figure 3). Both the lake itself and the 
monastery are highly popular destinations for 
local Armenians as well as foreign tourists. 
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Unsurprisingly, there is an open-air market, 
similar to but smaller than Vernissage, between 
the monastery and parking lots for abundant 
minibuses. As I perused the items for sale, most 
of them similar to what I have come to expect 
at Vernissage, I stopped to inspect a collection 
of glassy chunks. They varied from clear with 
an iridescence that shifted among yellows, 
greens, and blues to translucent and milky 
white, sometimes within the same fragment 
(Figure 4). When I picked up a piece to 
examine it, the vendor told me that it was 
obsidian. I expressed my doubt in reply. He 
insisted, however, that the assortment of glassy 
pieces was indeed obsidian from nearby, 
somewhere close to Lake Sevan. I chose not to 
argue with him further, and after walking away, 
I noticed similar chunks at other vendors’ 
tables as well. At each table, the proprietors 
insisted that the fragments, which have an 
appearance not unlike the gem known as 
“moonstone,” were obsidian. At one point, a 
colleague walking beside me asked, “Are those 
really obsidian?” “No,” I replied without 
hesitation. 
     My colleagues on the Pleistocene 
Archaeology, Geochronology, and 
Environment of the Southern Caucasus 

(PAGES) Project have just finished three 
years’ worth of geological mapping between 
Lake Sevan and Yerevan (see Sherriff et al. 
2019), and their findings corroborate that 
obsidian should not be expected to occur 
naturally near Lake Sevan. The nearest 
mountains are Miocene-Cretaceous in age and 
are composed of marine sediments and igneous 
intrusions. The closest felsic Quaternary flows 
are kilometers away and are not known to have 
obsidian. To the best of my knowledge, the 
closest source of any sort of aphanitic or glassy 

Figure 2. The Pokr Arteni obsidian source in western Armenia. 
 

Figure 3. Sevanavank monastery in the 
foreground, Lake Sevan in the background. 
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material is a volcanic vent called Menaksar, 
almost 20 km from Sevan. Volcanic ejecta 
around the scoria cone include rare sub-
centimeter glassy trachydacite pebbles, but that 
is all. Otherwise, the nearest source of true 
obsidian is the Gutansar volcanic complex, 
about 30 km to the southwest. 
     Confusingly, mentions of an obsidian 
source in the Sevan area can be found in 
literature from the 1980s and 1990s (e.g., 
Gratuze et al. 1993, Hall and Shackley 1994). 
A map in Williams-Thorpe (1995) illustrates 
the limited Western knowledge of Armenian 
obsidian at the time: she erroneously placed an 
obsidian source near the shore of Lake Sevan. 
This inaccurate location was based on 
erroneous descriptions in the literature, 
especially Blackman (1984), who described “a 
source between the city of [H]razdan and the 
northwestern tip of Lake Sevan” (23). 
Eventually it was realized that the purported 
“Sevan” obsidian source was an anthropogenic 
context (i.e., an archaeological site) with 

artifacts rather than a geological deposit 
(Blackman et al. 1998, Frahm et al. 2016). Such 
problems have been common in the region. For 
example, supposed geological specimens of 
obsidian from Mount Ararat in London’s 
National History Museum (BM.1955,309) are 
actually artifacts from the Gutansar complex 
(personal observation).  
     Ideally, of course, one can speak to what 
something is, instead of merely stating what it 
is not. Back at the University of Minnesota 
when I oversaw the Electron Microprobe Lab, 
I often interacted with members of the public 
who brought suspected meteorites to the 
Department of Earth and Environmental 
Sciences. Except for the very last one that I 
tested, none of the objects were meteorites. For 
most of them, a simple visual inspection ruled 
out the objects as potential meteorites, but my 
colleagues and I sought to give these 
individuals, who took the time to bring us these 
objects, answers to what they really were. 
People tended to be less disappointed with their 
“meteor-wrongs” if we could identify their 
mysteries. Many were slag. Two or three were 
pyrite concretions. One was even a cannon ball 
embedded in a tree trunk.  
     To confirm my suspicions and to attempt to 
identify the “moonstone obsidian,” I bought a 
chunk from a vendor so that I could analyze it 
using portable XRF. I also sought specimens of 
artificial glass for comparison, but where to 
start? Dishware? Bottles? Ultimately, a small 
set of Soviet-era glass electrical insulators 
caught my attention. Their hues and 
iridescence reminded me of the purported 
obsidian (Fig. 5), and I recalled the use of such 
glass insulators by historical and modern 
knappers as a raw material for flaked points. 
Specifically, I purchased four greenish 
insulators plus a greyish one, and those with 
legible stamps dated to the 1970s. I should 
stress that there is no reason to believe that 
these insulators were made locally. Under 
Soviet control, Sevan became an important 
center of manufacturing, but I did not find 

Figure 4. Fragment of “moonstone obsidian” 
purported from the Sevan region. 
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anything related to glass production in 
particular. In 1962, a fiberglass manufacturing 
plant opened in the city of Sevan, but the 
process was based on basalt fibers – essentially 
melting crushed basalt powder and then 
extruding the melt through miniscule nozzles – 
instead of glass fibers. Therefore, it is unclear, 
at present, what type of glass manufacturing 
occurred in the vicinity of Sevan. 
     Table 1 shows the chemical data for the 
Sevan “obsidian” specimen, the glass 
insulators, and four obsidian sources. These 
four obsidian sources – Gutansar in Armenia, 
Meydan Dağ and Sarıkamiş in eastern Turkey, 
and Chikiani (a.k.a. Paravani Lake) in Georgia 
– are included in the Peabody–Yale Reference 
Obsidian (PYRO) calibration sets (Frahm 
2019). The instrument was an Olympus Vanta 
VMR, which is equipped with a Rh anode, a 4-
W X-ray tube, and a large-area (40 mm2) 
silicon drift detector with excellent spectral 
resolution even at high count rates (≲140 eV at 
≳100,000 X-ray counts/second). In the 
“GeoChem” mode, the tube’s current and its 
voltage change in sync with built-in beam 
filters to better fluoresce the heavier and lighter 
portions of the periodic table. These 
measurements were calibrated using (1) 
electron microprobe analysis (EMPA) values 
in Frahm (2010) for the major elements and (2) 

recommended inter-laboratory, inter-technique 
values reported in Frahm (2019) for the trace 
elements. 
     The data illustrate that the Sevan 
“moonstone obsidian” is indeed an artificial 
glass, not a volcanic one. For example, the 
measured Ca concentration is almost two 
orders of magnitude greater than that in the 
obsidian specimens, and it is indicative of a 
soda-lime glass, which is the most common 
type of artificial glass. The amount of Zn is low 
(24 ± 2 ppm), but art glasses tend to have 
considerably higher Zn contents in order to 
improve their workability. It is not a leaded 
glass either (Pb: 10 ± 1 ppm). The best clue 
regarding the specimen’s purpose is a relatively 
high As content (0.14%). Arsenic oxide is used 
at such concentrations as a fining agent – that 
is, it is used to remove bubbles from the melt, 
and the As becomes incorporated into the 
glassy matrix in the process. As one can see 
from the glass insulator data, this is not a 
ubiquitous practice. It is typically reserved for 
optical-grade glasses that must remain bubble-
free. 
     Consequently, the “moonstone obsidian” 
from the Sevan region is not volcanic in origin. 
Instead, it is appears to be waste from the 
production of optical-grade soda-lime glass, 
perhaps the outcome of a bad batch. It is not 
possible to be any more specific than that 
without delving deeper into the history of 
manufacturing around Sevan. There is, of 
course, no shortage of fake obsidian for sale, 
whether on the internet or in stores, flea 
markets, and gift shops around the world – one 
could spend considerable time and effort trying 
to debunk all of it. In this instance, however, I 
am glad to be able to lay the ghost of “Sevan 
obsidian” to rest.  
 
 
 
 
 
 

Figure 5. Example of a Soviet-era electrical 
insulator analyzed for comparison. 
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Abstract 
A study of 73 obsidian artifacts recovered from the site of Tell Ziyadeh in northeast Syria using 
X-ray fluorescence finds that twenty of the artifacts came from the unknown Group 3d source. To 
date, the site of Kenan Tepe is the only other site reporting a greater number of 3d artifacts. Neutron 
activation analysis (NAA) was performed to obtain a more complete compositional profile of 
Group 3d obsidian. 

Introduction 
     The site of Tell Ziyadeh (Figure 1) is located 
along the middle Khabur River about 12.5 km 
southeast of the modern city of Al-Hasakah 
(Hasseke). The site was discovered in the early 
1980s by Monchambert (1983, 1984). Initially, 
Frank Hole considered the excavation potential 
of Tell Ziyadeh as part of the larger Khabur 
Basin Project (KBP), but he chose to work 
elsewhere. As a result, the first excavations at 
the site were conducted from 1988 to 1990 by 
the International Institute of Mesopotamian 
Area Studies (Buccellati et al. 1991). In the 
mid-1990s, after reviewing the history of 

appearance and disappearance of 
contemporaneous sites in the Khabur Basin, 
Hole decided that additional research at Tell 
Ziyadeh might be productive. The Yale 
University team under Hole’s direction 
conducted excavations from 1995 through 
1997 (Hole and Tonoike 2016). 
     The presence of a small number of Halaf 
period painted ceramics suggests a limited 
occupation of Tell Zidayeh occurred during the 
Halaf period (sixth millennium BCE). The 
primary occupation occurred during two other 
periods, the Ubaid and post-Ubaid/Kuranian 
(fifth millennium BCE) and early Al-Jazirah 

Figure 1.  Map showing 
Tell Ziyadeh and other sites 
in the Khabur Basin.  The 
straight-line distance to 
sources at Lake Van and 
Bingol from Tell Ziyadeh is 
approximately 125km. 
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(third millennium BCE). The excavations at 
Tell Ziyadeh along with those from 
contemporary sites within the Khabur basin, 
including Tell Kuran and Tell Mashnaqa, 
found that immigrants from southern 
Mesopotamia moved into the sparsely 
occupied region at the beginning of the fifth 
millennium BC bringing with them their 
Ubaid-derived culture. The immigrants built a 
network of small homesteads consisting of a 
few house compounds and storage structures 
throughout northern Mesopotamia. Their 
modest existence was based on agro-
pastoralism supplemented by wild food 
resources for approximately one thousand 
years. After a short flourish of local traditions 
at the beginning of the fourth millennium BCE 
(Kuranian phase), it was replaced by Uruk 
influence. Shortly thereafter, likely as a result 
of changes in the environment, the site was 
abandoned for a thousand years until beginning 
of the third millennium BCE. However, by the 
middle of the third millennium BCE, a serious 
drought brought about a second episode of 
abandonment. Thereafter, the site was not 
occupied to the same degree again until modern 
times (Hole and Tonoike 2016). 
     The lithic artifacts recovered from 
excavations at Tell Ziyadeh were limited in 
number and types when compared to sites from 
earlier periods. The number of lithic artifacts 
found by the Yale team were 3,976 flint and 
389 obsidian pieces. The tools made from flint 
were produced from local materials, except for 
a few third-millennium Canaanean blades that 
were made of non-local flint using superior 
workmanship. The presence of finely-chipped 
obsidian blades along with an absence of 
obsidian cores, suggest that the obsidian blades 
were not produced at the site. Instead, the 
obsidian may have been worked at larger 
contemporaneous sites such as Tell Brak where 
there is evidence of obsidian manufacture 
(Khalidi et al. 2009). 
     Although the percentage of obsidian in the 
lithic assemblage at Tell Ziyadeh is low, its 

relative abundance in the third millennium 
(69% of all blades) was greater than during the 
fifth millennium (38% of all blades). This 
pattern is similar to all other third and fifth 
millennium occupations in the Khabur Basin, 
but contrasts with sites located along the 
Euphrates River to the west.  The disparity 
suggests that differences between the regions 
were due to distance or ease of access between 
sites and sources. 
 
Analysis and Results 
     A total of 73 obsidian artifacts from Ubaid 
contexts at Tell Ziyadeh were analyzed by a 
portable XRF at Yale and previously reported 
by Tonoike (2016). The XRF spectrometer was 
a Bruker III-V operated at 40 kV and 25 
microamps and used the green filter (6 mil Cu, 
1 mil Ti, and 12 mil Al). The sourcing results 
are summarized in Table 1 along with a 
scatterplot of Rb/Zr versus Sr/Rb shown in 
Figure 2. 
     The results indicate that the artifacts from 
Tell Ziyadeh could be easily separated into five 
different groups associated with six 
compositional types from sources located in 
eastern Turkey. The largest group consisting of 
45 artifacts matches the peralkaline obsidian 
from the sources located at Nemrut and Bingöl 
A which have nearly identical compositions. 
Although other works, especially those by 
Frahm (2012) and Glascock (2020), have 
reported other methods for distinguishing 
Nemrut Dağ from Bingöl A obsidian, the data 
from XRF alone in this study are incapable 
discerning the differences between the sources.  

Table 1. Sources of obsidian found at Tell 
Ziyadeh as identified by pXRF. 



IAOS Bulletin No. 65, Winter 2020 
Pg. 30 

     In addition to the Nemrut/Bingöl A group, 
four other compositional profiles are present in 
the obsidian assemblage. Three of these belong 
to the known sources at Bingöl B (n=6), 
Meydan Dağ (n=1), and Suphan Dağ (n=1). 
The remaining 20 artifacts have the high Rb 
signature characteristic of the Group 3d type.  
     Group 3d type artifacts were initially 
observed by Renfrew et al. (1966) in analyses 
of Near Eastern obsidian artifacts by atomic 
emission spectroscopy.  During the past 50+ 
years, several hundred artifacts made from 
Group 3d obsidian have been reported at 
numerous archaeological sites located in 
Turkey, Syria, and Iran. Despite these 
discoveries, the actual location of the source 
remains unknown. A recent review of Group 3d 
obsidian by Campbell et al. (2020) summarizes 
all that is currently known about the occurrence 
of 3d obsidian throughout the region.  
     To collect additional information, three of 
the Group 3d artifacts were sent by Tonoike to 
Glascock at the University of Missouri 
Research Reactor (MURR) for analysis by 

neutron activation analysis (NAA). The 
samples were irradiated and analyzed along 
with the SRM-278 Obsidian Rock standard 
according to procedures described previously 
(Glascock et al. 1998). A total of 29 elements 
were measured as listed in Table 2. The NAA 
data for Group 3d obsidian were also compared 
to data for all known sources in the Near East, 
including sources in Turkey, Armenia, 
Azerbaijan, and Georgia. However, none of the 
sources are even close to matching the 
composition of Group 3d. 
     Table 2 shows a comparison of the NAA 
analyses to LA-ICP-MS data by Gratuze (n.d.) 
which indicate a good agreement for most of 
the elements measured in common. Finally, we 
note that not only is the concentration of 
Rubidium more than double that of other 
obsidians in the region, but Cesium is 
approximately three to four times that of most 
other Near Eastern sources. 
 
 
 

Figure 2. Scatterplot of Rb/Zr versus Sr/Rb for artifacts from Tell Ziyadeh analyzed by XRF at Yale. 
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Discussion and Conclusions 
     Our results for the obsidian artifacts from 
Tell Ziyadeh indicate the presence of five 
compositional groups. The largest group of 
artifacts (62.2%) has a composition 
corresponding to the sources at Nemrut Dağ 
and Bingöl A. Although our XRF data do not 
offer the ability to differentiate between the 

pair, most sites in the region with have between 
two and four times as many from Nemrut Dağ 
as from Bingöl A. We anticipate the peralkaline 
artifacts recovered at Tell Ziyadeh are present 
in similar proportions. The presence of artifacts 
from Bingöl B (n=6), Meydan Dağ (n=1), and 
Suphan Dağ (n=1) confirm that obsidian from 
both Bingöl and Lake Van areas was reaching 
Tell Zidayeh. 
     Finally, the most significant discovery in 
this study is the proportion of artifacts with the 
Group 3d compositional profile. The presence 
of twenty artifacts (27.4% of the total) makes 
Tell Ziyadeh one of the sites where Group 3d 
obsidian is in greater abundance than almost all 
other sites.  The sole exception is the site of 
Kenan Tepe where 31.5% of the artifacts have 
the Group 3d signature (Campbell and Healey 
2016). All evidence regarding Group 3d 
obsidian suggests the source is probably 
located in the area from the Tarsus Mountains 
to Lake Van. 
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Abstract 
This paper gives the physical basis and mathematics required for applying transmission infrared 
(IR) spectroscopy to measure intrinsic (structural) water in obsidian, based on absorption 
measurements at 3570cm-1. Water in glass occurs as two species, molecular water (H2Om) and 
hydroxyl (OH), both of which absorb infrared radiation. Thus, knowing the specimen density, 
optical path length, and IR absorbance, the water content can be computed by the Beer-Lambert 
law (Newman et al. 1986). The 3570cm-1 absorption band is a convenient point in the IR spectrum 
to make the measurement. However, this band is a vibrational response to both H2Om and OH, 
which introduces an additional unknown in the computation. In this paper we discuss an alternative 
method to resolve the ambiguity, and we provide code in MatLab and in MS Excel to facilitate the 
computation. The outputs are the values for H2Om, OH and total water (H2Ot). The resulting value 
of total intrinsic water content can then be used in the computation of obsidian hydration rates. 

Introduction 
     Obsidian is a rhyolitic (alumino-silicate) 
glass formed from the cooling of magma, and 
all obsidians contain small amounts of water 
which is “frozen in” during the cooling 
process (Doremus2002; Shelby 2005). The 
water occurs as two species, molecular water 
(H2Om) and hydroxyl (OH), the latter which is 
formed by a chemical reaction between 
molecular water and the glass matrix (notably 
Si and Al) when the glass is in its molten form. 
The molecular water is free to diffuse, while 
the hydroxyl becomes bound to the glass 
matrix. Total water content in natural 
obsidians is very small, typically < 2 wt%, but 
it has a profound effect on hydration rate, and 
it is in fact, the primary determinant (Rogers 
and Stevenson 2017). Both species absorb 
infrared (IR) radiation (Newman et al. 1986).   
     Transmission IR spectroscopy is a method 
for measuring intrinsic water establishes the 
basis for inferring hydration rate. Newman et 
al. (1986) showed the method could be applied 
via the Beer-Lambert law, in which the water 

content can be computed based on 
measurements of specimen density, optical 
path length (thickness) of the specimen, and 
IR absorbance. The 3570cm-1 IR absorption 
band is a convenient point in the IR spectrum 
to make the measurement. However, this band 
responds to both H2Om and OH, which 
introduces circularity into the computation, 
since an a priori knowledge of the speciation 
is required for an accurate computation of 
water content. 
     In this paper we explore the effects of this 
ambiguity on the water computation. An 
approximate computation can be made by 
simply assuming the species proportions but 
for a more accurate computation, we develop 
a speciation model which resolves the 
ambiguity. We provide code in MatLab and in 
MS Excel to facilitate the computation, whose 
output is the value for H2Om, OH and total 
water (H2Ot). The resulting value of total 
intrinsic water content can then be used in the 
computation of an obsidian hydration rate. 
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Infrared Absorption and the Beer-Lambert 
Law 
     The Beer-Lambert law is derived from the 
mathematical theory of IR absorption by a 
transparent, absorbing, medium (Levine 
2002:741-745). The weight fraction w of 
absorbing molecules is given by  
           
w = M*A/(**X)     (1) 
 
where M is the molecular weight of the 
absorbing molecules,  is density in g/L, A is 
the measured absorbance (unitless), X is the 
optical path length in cm, and  is the 
extinction coefficient (or molar attenuation 
coefficient) in L/(mol*cm). The value of  is a 
constant that reflects how much the material 
reduces the penetration of light and it is 
specific to the absorbing molecules, in this 
case the various species of water. 
     The absorption band at 3570cm-1 is 
especially convenient for measurement, since 
it is prominent and typically has a flat 
baseline. The flat baseline facilitates 
determining the peak height of the absorption 
band, or, alternatively, its integrated area. 
However, since this absorption band is due to 
stretching of the O-H chemical bond, both OH 
and H2Om contribute to the peak. The two 
species have significantly different extinction 
coefficients, so using absorbance 
measurements at 3570cm-1 to compute 
intrinsic water content requires a priori 
knowledge of the degree of speciation 
(MacIntosh et al. 2017; Newman et al. 1986). 
Table 1 presents the extinction coefficients for 
OH and H2Om at 3570cm-1. 
 

Measurement 
Method 

OH  H2Om  Units 

Peak height 100 ± 2 56 ± 4 L/(mol*cm) 
Area 

(integrated) 
44,000 ± 

1,000 
26,300 
± 2,200 

L/(mol*cm2) 

     Newman (1986:1538) also showed that, for 
an IR absorption band which expresses both 
species, the effective extinction coefficient is  
 
 = (oXo + mXm)/(Xo + Xm)   (2) 
 
where o is the extinction coefficient for OH, 
m is the extinction coefficient for H2Om, Xo is 
the mole fraction of OH, and Xm is the mole 
fraction of H2Om. In turn, Xo = weight fraction 
OH/17.00 and Xm = weight fraction 
H2Om/18.02. Thus, to apply equation (1) to 
determine the water content, the fraction of 
each species must be known in advance, and 
the resulting values used to compute the 
effective extinction coefficient per equation 
(2). This can be accomplished either by 
measuring absorbance at another band, such as 
1630 cm-1, which measures only molecular 
water (MacIntosh et al. 2017); by simply 
assuming a degree of speciation; or by a 
speciation model. Here we present the 
speciation model as background for 
discussing computation. 
 
Speciation Model 
     Molecular water in glass tends to react with 
the glass matrix (Doremus 2002; Shelby 2005; 
Zhang 2008), particularly when the 
temperature is near or above the glass 
transition temperature. The resulting hydroxyl 
(OH) is bound to the Si or Al atoms of the 
glass. The reaction is temperature-dependent, 
and also depends on the concentration of 
molecular water available for reaction 
(Doremus 2002:129ff.); the reaction saturates 
when all the available Si or Al sites are taken. 
Speciation data have been measured and 
published for obsidian sources of 
archaeological interest (Stevenson et al. 
2019:232, Table 1), and a mathematical 
relationship between OH and H2Om can be 
developed from such data. The data of 
Stevenson et al. (2019) represent 35 obsidian 
geochemical sources, world-wide, and yield a 
consistent relationship between OH and H2Om 

Table 1. Extinction coefficients at 3570cm-1 
(Newman et al. 1986: 1537, Table 7) 
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content (Figure 1). Since we know that 
wt%H2Om = 0 corresponds physically with 
wt%OH = 0, the best-fit curve shown is 
computed such that it passes through the 
origin. However, this fit is not a satisfactory 
model, since it yields negative values of 
wt%H2Om for wt%OH < 0.16, and negative 
concentrations are not physically possible.  
Thus, to develop a useful speciation model, all 
data points with H2Om = 0 were excluded as 
this is not physically possible (the speciation 
reaction has a back-reaction, so molecular 
water is always present, although it may be 
below the detection limit for the 

spectrometer). Second, the model is computed 
based on H2Om vs. (OH)2. 
     Figure 2 shows the remaining 19 data 
points plotted as H2Om vs. (OH)2. A model 
which assures that a positive value of OH 
yields a positive value of H2Om is obtained by 
computing the fit between these two 
parameters, with the constraint that the best-fit 
curve must pass through the origin: 

 
y = 0.3917*x2 + 0.687*x  

 
 
 

y = 1.1673x
2
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Figure 1. Complete 
data set from 
Stevenson et al. 
(2019:232, Table 1). 
N = 35. The best fit is 
not a useful model 
because it yields 
negative values of 
H2Om for OH < 0.16 
wt%. 
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Since y = wt%H2Om and x = (wt%OH)2, this 
equation becomes 
 
wt%H2Om=0.3917*(wt% OH)4+0.687*(wt%OH)2    (3) 
 
with an R2 = 0.9781. Further, since both 
coefficients are positive, and (OH)2 is 
positive, the value of H2Om is always positive. 
Equation (3), referred to as a speciation model, 
allows inferring the molecular water content 
from the OH content.  
      At small values of total water the content 
is almost entirely OH, with essentially no 
molecular water. As the total water content 
increases, the fraction of OH decreases, from 
94% at H2Ot = 0.1 to 74% at H2Ot = 0.6 to 43% 
at H2Ot = 2.64. Doremus (2002:130ff.) 
showed that this can be explained by the 
Langmuir model of adsorption, applied to the 
case of reactions between H2Om and vacant 
Si and Al sites in the glass matrix; the finite 
number of Si and Al sites in the glass leads to 
saturation of the speciation reaction and a 
flattening of the OH vs. H2Ot curve. Figure 3 
is essentially identical to his results (Doremus 
2002:134, Fig. 10.1). 
 
Computation Methods 
     The most direct method of dealing with 
speciation is by making a separate IR 
absorbance measurement at 1630cm-1, which 

responds only to molecular water.  However, 
the baseline of the absorption peak is sloping 
and underlying absorption from the glass 
structure contributes to the peak height/area 
thus making the application difficult. This 
method is discussed in detail by MacIntosh et 
al. (2017) and is not addressed further here.  
     A method of computation which does not 
require the additional measurement is to add 
the speciation model to equations (1) and (2). 
If we define oh = weight fraction of OH, and 
ml = weight fraction of H2Om, equations (1) 
and (2) can be combined to give 
 
18.02*A/(*d) = (oh + ml)* [o(oh/17) +    

m(ml/18.02)]/ [(oh/17) + (ml/18.02)]     (4) 
 
The left-hand side of equation (4) is a 
constant, computed from laboratory 
measurements. The right-hand side is a 
function of wt fraction OH, and, by the 
speciation model, of wt fraction H2Om. The 
weight fraction total of water tt is simply 
 
 t = ml + oh      (5) 
 
     When the speciation model (equation (3)) 
is substituted into equation (4), the result is an 
eighth-order algebraic equation. This equation 
has no analytic solution, so a numerical 
method was developed solve it. The principle 
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Figure 3.  Speciation 
saturation, shown by wt% 
OH vs. H2Ot. The shape of 
the curve is identical to the 
results of Doremus 
(2002:134, Fig. 10.1). 
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is to incorporate the speciation model into 
equation (4) and compute the left-hand side 
based on experimental data; the right-hand 
side is then computed for a sequence of values 
of oh. The value of oh is incremented until two 
successive solutions bracket the left-hand 
side; the desired value of oh, ml, and t are then 
computed by interpolation. The model was 
implemented in both MatLab and MS Excel. 
The MatLab program is actually two, one 
based on peak absorbance, the other on 
integrated absorbance, but the operation is the 
same. 
     The model in MS Excel operates the same 
but requires more intervention by the user. 
The user selects an increment size for oh 
(typically 0.005 wt%). The spreadsheet then 
performs the computation and flags the value 
of oh which causes the right-hand side to 
bracket the left-hand side. The desired value 
of oh, ml, and t are then computed by 
interpolation, which is built into another 
worksheet. Instructions in the workbook aid in 
using the model and performing the 
interpolation. With either method, the output 
is in wt% (not weight fraction) for OH, H2Om, 
and H2Ot.  
     The computer code for these models is 
posted on the website of the International 
Association for Obsidian Studies. 
 
Computation of Hydration Rate 
     Zhang et al. (1991) developed an equation 
relating hydration rate to water content for 
obsidians under geological conditions, with 
further refinements occurring in Zhang and 
Behrens (2000). The experimental data on 
which their equation was based were taken at 
temperatures of  400 - 1200C, and pressures 
of 0.1 - 810 mPa. However, hydration rates 
computed by their method and extrapolated to 
archaeological conditions are not consistent 
with rates developed on archaeological data. 
The form of their equation is 
 
k = exp(A – B*t – C/T + D*t/T)  (6) 

where k is hydration rate, t is total water, and 
T is absolute temperature, while A, B, C, and 
D are positive numerical coefficients. For 
archaeological purposes, Rogers and 
Stevenson (2017) derived an equation of the 
same form, but based on data taken under 
archaeological conditions (temperatures of 
90-150C and 0.1 mPa, or atmospheric 
pressure). This equation is 
 
k=exp(37.76–2.289*t–10433/T + 1023*t/T)     (7) 
 
Here k is hydration rate in µ2/1000 years, t is 
total intrinsic water in wt% (equation [4] 
above), and T is temperature in K. Thus, 
knowing t from the Beer-Lambert analysis 
described above, the hydration rate can be 
computed for any desired temperature.  
 
Conclusion 
     We have described a method of computing 
an obsidian hydration rate based on a single 
set of measurements on a specimen: density, 
thickness, and IR absorbance at 3570cm-1.The 
method employs the Beer-Lambert law to 
compute intrinsic water content, and 
specifically includes the phenomenon of water 
speciation. The resulting value of total water 
can be used to compute hydration rate at any 
desired temperature. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #66 is May 1, 2021. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address/email information 
to Lucas Martindale Johnson at 
lucas@farwestern.com  
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
contact the Secretary-Treasurer with a short 
explanation regarding lack of payment. 

 
 
NOTE: The IAOS asks that all payments be 
made using the PayPal link on our website: 
http://www.deschutesmeridian.com/IAOS/me
mbership.html 
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Lucas Martindale Johnson  
lucas@farwestern.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
lucas@farwestern.com 

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
International Obsidian Conference 2021 Videos Available! 

 

Video recordings of presentations from the 2021 International Obsidian Conference are now available 
via YouTube. 
  
Day 1:  https://youtu.be/Wjv7wAP-Y3U 
Day 2:  https://youtu.be/JZ4PpTP9KvA 
Day 3: https://youtu.be/a4wlY0_qtw4 
 
You'll find timestamp shortcuts to particular talks in the YouTube description field below each video. 
Please see the conference schedule beginning on page 5 of this issue of the IAOS Bulletin to assist in 
navigating the YouTube video library. 
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President Sean Dolan 
Past President Kyle Freund 
Secretary-Treasurer Lucas R. Martindale Johnson 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 
Web Site: http://www.deschutesmeridian.com/IAOS/  
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NOTES FROM THE PRESIDENT 
     Hello IAOS members. I hope everyone has 
stayed safe over the fall and winter. Now that 
the Covid-19 vaccine is available, I’m 
optimistic that field schools and 
thesis/dissertation field projects will resume 
this summer. Also, I know the pandemic has 
closed many university laboratories and 
research facilities, and so I hope you’re able to 
get those radiocarbon dates and samples 
analyzed.  
     In May, the International Obsidian 
Conference (IOC) had their meeting. Although 
it was held online, the IOC Organizing 
Committee (Kyle Freund, Lucas Johnson, Lisa 
Maher, Tom Origer, and Nicholas Tripcevich) 
did an amazing job! Many IAOS members 
attended and contributed research papers and 
posters, and so thank you so much for attending 
and contributing! The Organizing Committee 
sent out a post-conference update and they 
mentioned the potential publication of the 
conference proceedings. I look forward to that 
publication because there were several 
interesting presentations.  
     Also, during the conference, the IAOS 
awarded the first Craig E. Skinner Best Poster 
Award. Congrats to Theodora Moutsiou and 
colleagues for their poster, Obsidian Maritime 
Interconnections in Early Holocene Eastern 
Mediterranean. This new award is named in 
honor of Craig Skinner in recognition for his 
outstanding contributions in the field of 
obsidian studies. Winners will receive $200 
(USD) and a one-year IAOS membership. We 
will continue to give out this poster award at 
future conferences.  
     We had our annual IAOS business meeting 
during the IOC. It was our second virtual 
meeting in a row due to the pandemic, but we 
still discussed several new items like the 
development of members certificates and 
having a table at the 2021 Great Basin 
Archaeological Conference later this year in 
Las Vegas, Nevada. Lucas Johnson also 
reported that there was an increase in 

membership during this year. Thank you to all 
of the new members and to everyone who 
renewed! The meeting minutes are available on 
the IAOS website. We plan to have the next 
business meeting in Chicago, Illinois, during 
the 2022 Society for American Archaeology 
(SAA) meeting.  
     If you are interested in helping out the IAOS 
more, please consider running for IAOS office. 
We are looking to elect a new IAOS President. 
Please reach out if you are interested. Also, we 
are still looking for someone to take over as the 
IAOS Webmaster. If you are familiar with 
webpage development, HTML coding, and 
design, please email Craig at 
obsidianlab@gmail.com. 
     Finally, if you presented a research poster or 
talk at the SAA or IOC this year, please 
consider submitting an article, research update, 
news, or lab report projects to the IAOS 
Bulletin. You can submit your work to Carolyn 
Dillian at IAOS.Editor@gmail.com.  
 
Sean Dolan, IAOS President 
sgdolan@gmail.com 
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CALL FOR NOMINATIONS 
 

Due to the pandemic, our cycle of nominations and elections has been delayed. However, 
now that things are returning to normal, it is time to resume our regular election procedures. 
That means that it’s now time for nominations for our next IAOS President. Candidate 
statements will be printed in the Winter issue of the IAOS Bulletin, with elections soon to 
follow and the winner announced at the 2022 IAOS meeting at the SAAs. The winner will 
then serve as President-Elect for one year and begin the term of President in 2023. If you, 
or someone you know, would be interested in serving as IAOS President, please send a 
nomination and candidate statement to Sean Dolan, IAOS President, at 
sgdolan@gmail.com 

 

  
 

Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
http://www.deschutesmeridian.com/IAOS/iaos_publications.html 

 
International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  
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A note from the organizers of the 2021 International Obsidian Conference: 
 
First, we wish to thank you for your contributions and attention during this truly international 
conference! We hope you found the venue engaging and informative. We have several post‐
conference announcements: 
 

1) The conference organizers intend to publish the conference proceedings in the 
University of California, Berkeley Archaeological Research Facility (ARF) Contribution 
Series. This publication series began in 1965 and has seen many seminal works on obsidian 
studies, and the conference proceedings will be an important addition to this legacy. 
Further details can be found at https://arf.berkeley.edu/publications/contribution‐series   
 
2) The final IOC Program with abstracts can be found here: 
http://arf.berkeley.edu/files/attachments/pages/IOC2021_Program_0.pdf  
 
3) Poster Awards: 

 
a. The Society for Archaeological Sciences (SAS) R.E. Taylor Student Poster Award 
was awarded to Benjamin Smith for his poster titled: Imports and Outcrops: A 
Preliminary Characterization of the Baantu Obsidian Quarry, Wolyta, Ethiopia 
Using Portable X‐Ray Fluorescence.  
 
b. The International Association for Obsidian Studies (IAOS) Craig E. Skinner 
Poster Award went to Theodora Moutsiou and co‐authors for their poster titled: 
Obsidian Maritime Interconnections in Early Holocene Eastern Mediterranean. 

 
4) The conference recording is available via YouTube. See page 5 of this IAOS Bulletin for 
the schedule of presentations to assist in navigating the YouTube recordings. 

Day 1:  https://youtu.be/Wjv7wAP-Y3U 
Day 2:  https://youtu.be/JZ4PpTP9KvA 
Day 3: https://youtu.be/a4wlY0_qtw4 

 
5) A few of us (Nico, Matt Boulanger, Lucas) have been using Slack to communicate 
regarding archaeological geochemistry. It has mostly been concerned with obsidian 
calibrations on Bruker XRF instruments, but other threads are available on the channel as 
well. We welcome others from this group in the Geochemistry Slack channel and you can 
join here https://join.slack.com/t/geochemistryhq/shared_invite/zt-ndnwtd1x-
eiW4zsDdM2UM4znjHYgPWg 

 
We look forward to seeing you again for the IOC 2023 in Japan! 
 
Sincerely, 
Lucas, Kyle, and Nico  
 



Day 1: April 30, 2021 
(9am-5pm Pacific Daylight Time) 

9:00 Welcome and Introductions. 

9:30 Keynote, Dr. Steven Shackley, Professor Emeritus, UC Berkeley 

Obsidian Sourcing in Archaeology: South America (10:30-11:50am) 

10:30 The Charaña Obsidian Source and Its Role in the Prehispanic Exchange Networks of the 
Titicaca Basin. Richard L. Burger, Martin Giesso, Vanessa Jimenez Balderrama, Paul Goldstein, 
Michael D. Glascock 

10:50 Obsidian Exchange among Hunter-Gatherers in Northwestern Patagonia. Fernando 
Franchetti, Clara Otaola, Laura Salgán, Miguel Giardina 

11:10 (pre-recorded) Prehistoric Use of an Obsidian-Rich Ignimbrite Deposit, Northwestern 
Patagonia. Raven Garvey, Ramiro Barberena, Agustina Rughini, M. Victoria Fernández, 
Guadalupe Romero Villanueva, Brandi MacDonald 

11:30 A 12,000-Year Sequence of Human Use of the Alca Obsidian Source, Peru. Kurt 
Rademaker, David Reid, Michael Glascock, Bruce Kaiser 

11:50 Lunch Break 

Obsidian Sourcing in Archaeology: Mesoamerica (1:00-2:50pm) 

1:00 pXRF Obsidian Analysis of Two sites in the Southern Basin of Mexico: From Early to 
Late Postclassic. Guillermo Acosta-Ochoa, Berenice Jiménez-González 

1:20 Marketplaces and Market Exchange of Obsidian During the 8th – 10th Centuries at El 
Zotz, Guatemala. Joshua Kwoka, Anna Bishop, Thomas Garrison, Hector Neff, Stephen 
Houston, Elizabeth Marroquín 

1:40 Coffee break 

1:50 Obsidian Exchange Spheres in Late Postclassic Mesoamerica: New Perspectives from 
Tlaxcallan, Mexico, Utilizing an Olympus Vanta Portable X-Ray Fluorescence 
Spectrometer. Marc Marino, Lane F. Fargher, Wesley D. Stoner 

2:10 Networks of Procurement and Provisioning: Geochemical Evidence from Late-Classic 
Cotzumalhuapa, Guatemala. David McCormick 

Schedule of Presentations: International Obsidian Conference



 
 

2:30 New XRF Provenance Research on The Obsidian Jewelry from The Great Temple of 
Tenochtitlan, Mexico. Emiliano Melgar-Tísco, Guillermo Acosta-Ochoa, Víctor García-Gómez, 
Reyna Solís-Ciriaco, Luis Coba-Morales, Eder Borja-Laguna 

Obsidian Sourcing in Archaeology: North America (2:50-3:50pm) 

2:50 (pre-recorded) Mesoamerican Obsidian in the American Southwest: What It Means for 
Southwest-Mesoamerican Connections and Coronado's Mexican Allies. Sean Dolan 

3:10 Prehistoric Obsidian Procurement and Exchange in West-Central Arizona. Michael Kellett 

3:30 Finding Obsidian Sources in Yellowstone National Park: Further Work. Andrea Vianello, 
Robert H. Tykot 

Poster Session 1 (4:00-5:00pm) 

1 What Determines the Chromatic Features of the Obsidian? The Example of Sierra de las 
Navajas (State of Hidalgo, Mexico). Paola Donato, Luis Barba, Maria Caterina Crocco, 
Mariano Davoli, Rosanna De Rosa, Sandro Donato, Raffaele Filosa, Giancarlo Niceforo, 
Alejandro Pastrana, Gino Mirocle Crisci 

2 The Character and Use of Ferguson Wash Obsidian in Eastern Great Basin Prehistory. 
Kyle P. Freund, Lucas R. Martindale Johnson, Daron Duke 

3 Morphology and Texture of Microlites in the Baekdusan and Kyushu Obsidian with 
Implication for the Different Cooling Condition of Rhyolitic Magmas. Yong-Joo Jwa, 
Seonbok Yi   



 
 

Day 2: May 1, 2021 
(9am-5pm Pacific Daylight Time) 

 
Obsidian Sourcing in Archaeology: Asia and Europe (9:00-11:40am) 

9:00 Exploitation of Obsidian at Psytuaje Rockshelter, North-Central Caucasus, Russia. 
Ekaterina Doronicheva, Liubov Golovanova, Vladimir Doronichev, Galina Poplevko, Andrey 
Nedomolkin, Steven M. Shackley 

9:20 Obsidian Exploitation in Upper Paleolithic Layer 1A-2 at Mezmaiskaya Cave, North-
Western Caucasus, Russia. Ekaterina Doronicheva, Steven M. Shackley, Liubov Golovanova, 
Vladimir Doronichev, Galina Poplevko 

9:40 The “Kozushima Obsidian Shuttle” across the Pacific and the Migration of Homo sapiens 
to the Japanese Archipelago. Nobuyuki Ikeya 

10:00 Archaeological Research of Khrami Valley: Transportation of Obsidian in Neolithic-
Chalcolithic Times (Preliminary Results of a New Archaeological Survey). Saba Jokhadze 

10:20 Coffee break  

10:40 Traditions of Obsidian Use at Körtik Tepe from the Late Epi-Palaeolithic to the Pre-
Pottery Neolithic in the Upper Tigris Basin. Rose Moir, Tristan Carter, Sarah Grant, Metin 
Kartal, Abu Bakar Siddiq, Vecihi Özkaya 

11:00 Obsidian Artefacts from Tell Hódmezővásárhely-Gorzsa (SE Hungary): Preliminary 
Results of a Provenance Study using pXRF. Elisabetta Starnini, Ferenc Horváth, Barbara 
Voytek, Clive Bonsall  

 
11:20 A Timeline for the Utilization of the Carpathian Obsidian Sources. Katalin T. Biró 

11:40 Geochemical and Technological Characterization of Obsidian Artefacts from the 
Neolithic Site of Opatów in Southeast Poland. Dagmara H. Werra, Richard E. Hughes, 
Marcin Szeliga 

12:00 Lunch Break 

Analytical Methods (1:00-4:00pm 

1:00 (pre-recorded) Cl/Na2O As A Geochemical Index of Obsidian Aging. Franco Foresta 
Martin, Enrico Massaro 



 
 

1:20 Confidence in Sourcing Small Obsidian Objects: Applying the Mahalanobis Distance 
Statistic in Ternary Diagrams with R. Lucas R. Martindale Johnson, Kyle P. Freund, Kathy 
Davis, Daron Duke 

1:40 Portable X-ray Fluorescence for Non-Destructive Provenance Studies on Sardinian 
Obsidian. Valentina Mameli, Carlo Lugliè, Carla Cannas  

2:00 Obsidian Hydration Dating by Infrared Transmission Spectroscopy. Christopher 
Stevenson, Thegn N. Ladefoged, Alex Jorgansen, Alexander K. Rogers 

2:20 Coffee break 

2:40 Archaeological Significances and Geochemical Characterizations of Obsidian Sources in 
the Central Highlands, Central Japan, by Wavelength-Dispersive XRF and LA–ICP–MS. 
Yoshimitsu Suda 

3:00 Inter-Instrumental Calibration and Data Comparison for XRF Analysis of Obsidian. 
Robert H. Tykot 

3:20 An SEM-based Micro-XRF and Portable XRF Spectrometry Study of Mesoamerican 
Obsidian Tablets. Edward Vicenzi, Meredith Sharps Noyes, Maria Martinez, Michael Brandl, 
Thomas Lam 

Poster Session 2 (4:00-5:00pm) 

4 The Carpathian Obsidian – Differences between C1, C2, and C3 Types. Milan Kohút, 
Adrián Biroň, František Hrouda, Tomáš Mikuš, Stanislava. Milovská, Juraj Šurka  

5 Lithic Raw Materials Procurement Networks in Corsica in the 2nd and 1st Millennia: The I 
Casteddi Case. Arthur Leck, Cheyenne Bernier, Bernard Gratuze, Hélène Paolini-Saez, 
François-Xavier Le Bourdonnec 

6 Obsidian Maritime Interconnections in Early Holocene Eastern Mediterranean. Theodora 
Moutsiou, Phaedon Kyriakidis, Andreas Nikolaidis, Georgios Leventis, Alexandros 
Constantinides, Evangelos Akylas, Constantine Michailides, Carole McCartney, Stella 
Demesticha, Vasiliki Kassianidou, Zomenia Zomeni, Daniella Bar-Yosef Mayer 

7 Annadel and Glass Mountain Obsidian Sources in Sonoma County, California. Robert H. 
Tykot, Michelle Hughes Markovics  



 
 

Day 3: May 2, 2021 
(9am-4pm Pacific Daylight Time) 

 
Lithic and Technological Concerns (9:00-9:40am) 

9:00 The Obsidian Jewelry from West Mexico: Technology Characteristics and Precedence. 
Rodrigo Esparaza 

9:20 Getting to the Point: Wari Obsidian Distribution, Reduction, and Use on the Southern 
Frontier. Donna Nash 

Theoretical and Cultural Concerns: Part 1 (9:40-11:20am) 

9:40 Digitization and Preservation of Legacy Datasets: Continued Adventures in Salvage 
Archaeometry. Matthew Boulanger, Nicholas Tripcevich, Richard Burger 

10:00 Building on a Repository of Obsidian Geochemistry for South America. Nicholas 
Tripcevich, Michael D. Glascock, Eric Kansa  

10:20 Coffee break 

10:40 Obsidian in the Near East: New Challenges and Future Directions. Elizabeth Healey, 
Stuart Campbell, Osama Maeda 

11:00 (pre-recorded) Assembling Obsidian in the South of Calchaquíes Summits (Tucumán 
Province, Argentine) between 300 BC - 1450 AD. Juan Montegu 

11:20 Lunch Break 

Theoretical and Cultural Concerns: Part 2 (1:00-1:40pm) 

1:00 Depositional Pattern of Obsidian Artefacts: Understanding the Diverse Value Concepts 
in the Neolithic Carpathian Basin. Kata Szilágyi 

1:20 Obsidian Sourcing and the Study of Island Colonization. Tristan Carter 

Poster Session 3 (2:00-3:30pm) 

8 Obsidian and Salt in the Khoy Plain: Uncovering the Early Bronze Age Obsidian 
Procurement System of the Salt Mine of Tappeh Doozdaghi, North-Western Iran. Marie 
Orange, Akbar Abedi, François-Xavier Le Bourdonnec, Afrasiab Garavand, Fatemeh Malekpour, 
Catherine Marro 



 
 

9 Provenance Study of Silicic Stone Tools from Hajdúság (E Hungary) by Using PIXE and 
PIGE Techniques. Peter Rozsa, Árpád Csámer, Sándor Tóth, Zita Szikszai, Zsófia Kertész, Ákos 
Csepregi, Sándor Gönczy, Béla Rácz 

10 Measurement of Magnetic Susceptibility of Obsidian from Shirataki, Hokkaido, Japan, to 
Identify the Source of Obsidian Tools. Kyohei Sano 

11 Imports and Outcrops: A Preliminary Characterization of the Baantu Obsidian Quarry, 
Wolyta, Ethiopia, Using Portable X-Ray Fluorescence. Benjamin Smith 

Closing announcements and updates on the next IOC meeting by Dr. Akira Ono (3:30-
4:30pm) 
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METHODS AND ALGORITHMS FOR USE OF SIMS IN OBSIDIAN HYDRATION 
ANALYSIS 

 
Alexander K. Rogersa and Christopher M. Stevensonb  

 
a Maturango Museum, Ridgecrest, California, USA 
b Virginia Commonwealth University, Richmond, Virginia, USA 
 

Abstract 
We describe an analytical exploration of four issues involved in use of secondary ion mass 
spectrometry (SIMS) in obsidian hydration dating (OHD): determining the location of the surface 
and the surface concentration; computation of intrinsic water content based on SIMS; 
determination of water mass gained by hydration; and computation of measures of depth of water 
penetration. The data set used as an example is from specimen number DHR-1235, from Orito 
quarry on Easter Island; the hydration occurred naturally, over a period of approximately 600 
years. We discuss methods for smoothing SIMS data and computing slope, and conclude that the 
best method for defining the surface is based on the SIMS profile for silicon (Kuroda et al. 2018). 
We also conclude that intrinsic water concentration can be computed very simply from SIMS data, 
as can the total mass of water gained. The inflection point of the SIMS curve is a good 
approximation for the location of the optical hydration front. On the other hand, the full-width 
half-maximum (FWHM) point, despite its frequent use, is not a good measure of depth of water 
penetration. 
 
Introduction 
     This paper describes an analytical 
exploration of the issues involved in use of 
secondary ion mass spectrometry (SIMS) in 
obsidian hydration dating (OHD). Virtually all 
OHD analyses performed by practicing 
archaeologists today employ optical 
microscopy to measure the depth of the visible 
hydration rim, which is due to stress 
birefringence caused by water absorption. 
Some researchers have applied SIMS to 
obsidian hydration analysis (e.g., Anovitz et 
al. 1999; Kuroda et al. 2018; Liritzis and 
Laskaris 2012; Riciputi et al. 2002; Stevenson 
et al. 2004; Stevenson and Novak 2011), 
which has the advantage of showing the 
hydration process at a molecular level. 
However, matching SIMS data with optical 
microscopy or with theoretical models can be 
difficult. The issues addressed here include: 
determining the location of the surface and the 
surface concentration; computation of 
intrinsic     water    content    based    on    SIMS;  

 
determination of water mass gained by 
hydration; and computation of measures of 
depth of water penetration. 
     The data set (provided by C. M. Stevenson) 
examined here is from specimen number 
DHR-1235, from the Orito quarry on Rapa 
Nui (Easter Island); the hydration occurred 
naturally, over a period of approximately 600 
years. In SIMS studies, hydrogen ion (H+) 
concentration is typically used as a proxy for 
total water, H2Ot. This data set includes SIMS 
measurements of silicon, aluminum, and 
hydrogen vs. depth. The data set for each 
element extends from the physical surface to a 
depth of approximately 5, in increments of 
0.0172, and contains approximately 290 data 
points. The profile for this specimen (Figure 
1) is typical; other specimens may exhibit a 
different morphology, but the same features 
are generally present. 
 

 



IAOS Bulletin No. 66, Summer 2021 
Pg. 12 

Effective Surface 
     Obsidian is always characterized by a 
surface layer of water, due to adsorption and 
the presence of nano-cracks which admit 
water and increase the effective surface area. 
In addition, water reacts with network 
modifier atoms, notably Na and K 
(Morgenstein et al. 1998), and also breaks 
down the SiO2 – Al2O3 matrix of the glass 

itself (Kuroda et al. 2018). All of these 
phenomena lead to a saturated surface (SS) 
layer and ambiguity as to the location of the 
surface. A rigorous and repeatable definition 
of the surface is critical for determining the 
penetration depth in diffusion studies, since 
both the full-width half-maximum (FWHM) 
and inflection point (IP) must be measured 
relative to a surface; further, the surface layer 

Figure 1. Hydrogen ion 
concentration vs. depth 
for DHR-1235, showing 
a typical SIMS profile. 
Hydrogen ion (H+) is a 
proxy for water content. 
 

Figure 2. Near-surface 
region, showing effects of 
adsorbed water.  
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must be excluded from computations of total 
water gained in hydration.  
     The mathematical and physical model used 
in analyzing the diffusion of water into the 
glass has two components: a surface layer of 
infinitesimal thickness which provides a 
concentration of water C0 to drive the 
diffusion, and a homogeneous material into 
which the diffusion occurs (Crank 1975:20). 
However, when confronted with a typical 
SIMS profile of H+ concentration vs. depth in 
the near-surface region (Figure 2), the first 
question is “where in the world is the 
surface”?  
     Kuroda et al. (2018) resolved the quandary 
by using the SIMS profile for Si concentration 
to find the undegraded surface. Figure 3 shows 
the near-surface portion of the Si profile for 
this specimen; for convenience the count of Si 
ions is normalized to the count at 1 micron 
depth. The Si concentration is degraded near 
the surface (<0.07) by water dissolution, and 
the SIMS profile for Al for this specimen (not 
shown here) shows the same effect. This is 
also the same region where the spike in water 
content occurs in Figure 2, and corresponds to 

the SS layer. Thus, for diffusion analyses, 
Kuroda et al. (2018) suggest the “effective” 
surface is the point where the Si profile 
flattens; from this depth onward the glass 
matrix is uniform and has not been degraded 
by reactions with surface water, so diffusion 
laws should apply. 
     Thus, the recommended procedure is as 
follows, using a SIMS profile for Si vs. depth 
and also a profile for H+ vs. depth: 
1. Examine the Si profile. The effective 
surface for OHD analyses is at the depth (ds) 
where the curve flattens.  
2. Going to the H+ data, subtract ds from each 
depth measurement. This is now the depth 
from the effective surface. Points to the left of 
ds represent the saturated surface layer and are 
ignored. 
3. The H+ concentration corresponding to ds is 
the effective surface concentration C0 for 
diffusion analysis. Dividing each 
concentration value by C0 gives the relative 
concentration C/C0, which lies between zero 
and one, and is a convenient basis for analysis. 

Figure 3. Silicon concentration 
vs. depth. For this case the 
depth of the effective surface ds 
is 0.0712 µ. Silicon 
concentration is normalized to 
its value at 1 µ depth. 
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Intrinsic Water 
     Intrinsic water concentration can be 
computed from the SIMS data set. Figure 1 
showed the H+ profile for this specimen, with 
the concentration expressed in terms of 
atoms/cm3. Note that the concentration never 
goes to zero, which is due to the intrinsic water 
content. Thus, the asymptote of the H+ curve, 
shown by a dotted line, represents the intrinsic 
water. 
     The hydrogen ion concentration, H+, is a 
proxy for water, and the concentration C is 
calibrated in terms of H+ atoms/cm3. The 
concentration of water in gm/cm3 is then 
 
W = C*18.02/Na 

 
where Na is Avogadro’s number, 6.02  1023 
atoms/mole. The weight fraction of H2Ot in 
the obsidian is the ratio W/, where  is the 
density of the obsidian in gm/cm3. Working 
out the numbers, 
 
wt% H2Ot = 100* C*18.02/(*6.02  1023).     (1) 
 

Figure 4 is a detailed plot of the profile in the 
3 – 5 µ range. It is clear that the H+ 
concentration has not yet reached the 
asymptote, but is still descending; if the 
profile were continued another 2 – 3 µ it would 
probably reach the intrinsic water 
concentration. This problem can be resolved 
by making a decreasing exponential fit to the 
data in the 4 – 5 µ range, using the form 
 
wt%H2Ot = A*exp(-B*d) + C        (2) 
 
where d is depth in microns and C is the 
asymptote of interest. A least-squares best fit 
to this equation yields C = (0.96 ± 0.01) × 1020  
atoms/cm3 as an estimate of the asymptote. 
The density of Orito obsidian is 2.4383 
gm/cm3 (Stevenson et al. 2019), so equation 
(1) gives 
 
wt% H2Ot = [(0.96  1020)*18.02/(2.4383 * 6.02  
1023)]                                 (3) 
 
or 0.11 ± 0.01 wt%  for this specimen. The 
value reported based on FTIR and the Beer-

Figure 4. Hydrogen ion 
concentration between 3 and 5 
µ depth. Note that the overall 
trend is still downward, 
indicating that the profile has 
not yet reached the intrinsic 
water concentration level. 
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Lambert law is 0.10 wt% (Stevenson et al. 
2019), which is reasonable agreement. 
 
Mass of Water Gained 
 The curve above the dotted line in Figure 
1 represents water gained by hydration. The 
total water gained is the area under the curve, 
after subtracting off the intrinsic water. The 
algorithm here is: 
1. Examine the SIMS data set and find where 
the H+ concentration stops declining. This is 
the intrinsic water concentration. Determine 
the H+ concentration at this point with the 
MIN function. 
2. For each SIMS data point, subtract the 
intrinsic water (0.96  1020 atoms/cm3 in this 
case) from the measured concentration. This 
data set represents the water gained by 
hydration, Ch, as a function of depth. 
3. Select the effective surface as described 
above, and ignore all data points at shallower 
depths. 
4. Starting at the effective surface, add the Ch 
values, resulting in the area under the curve; 
this is the total number of H2O atoms/cm3 
gained in hydration. For this specimen it is 
8.31  1022 H2O molecules. Figure 5 shows 
the concentration gained vs. depth, overlaid on 
the SIME data. 
 
Depth of Penetration 
     Three measures of depth of penetration are 
possible: the 50% point on the C/C0 curve (the 
full-width half maximum, or FWHM); the 
inflection point on the C/C0 curve (IP); and the 
point which corresponds to half the total mass 
of water gained by hydration (H50). Each has 
advantages and drawbacks. 
 
FWHM Point 
     The FWHM point has been frequently used 
as a measure of depth, but there are two 
problems with computing it. The first is the 
definition of the surface concentration C0, 
discussed above. The second is the noise on 
the SIMS profile (as shown in Figure 4), 

which can obscure the 50% point. SIMS data, 
like many real-world data sets, consist of high-
frequency noise superimposed on a slowly-
varying signal, and the point of interest is the 
50% point of the slowly-varying signal. The 
noise originates from two sources, the first and 
must obvious being instrument noise. This 
arises from statistical fluctuations in the 
arrival rate of the H+ ions at the detector, and 
is exhibited as high-frequency “hash” on the 
profile. The second is lower-frequency and is 
probably due to nano-scale inhomogeneities 
in the composition of the obsidian. Neither 
source of noise is of interest in analysis, and 
performing SIMS analysis requires extracting 
the basic sigmoid shape.  
     Data smoothing is a set of general 
techniques for suppression of noise on 
experimental data. The underlying problem in 
data smoothing is to suppress unwanted noise 
on the signal, without unduly distorting the 
signal itself. Smoothing is distinguished from 
interpolation, which embraces methods for 
inferring data points between the existing 
points. 
     Smoothing algorithms fall into two general 
classes, global and local. Global methods 
make a mathematical fit to an entire set of 
data; the least-squares best fit to the 
logarithmic Arrhenius equation is an example 
of a global method. Global methods only work 
when a mathematical model of the entire 
process is available, as in the Arrhenius case. 
Local smoothing algorithms, on the other 
hand, smooth the data point by point based on 
data characteristics, with no a priori 
assumption about a model. In the SIMS case, 
no mathematical model of the sigmoid shape 
is available, so local methods must be used. 
     The method applied here is polynomial 
filtering. The principle is to create a least-
squares best fit to a polynomial equation 
centered on a data point of interest and then 
substitute the computed point for the data 
point. The method assumes that the data points 
are equally spaced and that the higher-order 
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derivatives of the underlying curve do not 
change significantly over the smoothed 
region. An excellent tutorial on the method 
can be found in Lanczos (1956:317-321), who 
focuses specifically on the “method of fourth 
differences”. A formulation of the general 
case can be found in Guest 1961:349-355); the 
method is also called Savitzky-Golay 
smoothing (Savitzky and Golay 1964). The 
general form for the coefficients is in 
Appendix A to the present. 
     The filter applied here to smooth the C/C0 
curve is a 5-point quadratic fit. The specific 
form, implemented in MS Excel, is yields the 
smoothed value of C/C0 at point n, ŷn, is 
 
ŷn =  an*xn,            (4)  
 
with the sum running from n = –2 to +2. The 
values of the coefficients are as in Table 1. 
This reduces the noise on the SIMS profile. If 
there is still significant noise around the 50% 
point, a simple linear least-squares fit can be 
computed by MS Excel to interpolate the 
FWHM value; typically using about 20 points 
on each side of 50% is adequate.  

Coefficient Value 
a n-2 -0.0857 
a n-1 0.3429 
a n 0.4857 

a n+1 0.3429 
a n+2 -0.0857 

Table 1. Coefficients for C/C0 Smoothing 
 
 The FWHM point should be computed 
based on water gained by hydration, excluding 
intrinsic water. Figure 6 shows the FWHM 
point for DHR-1235 and the importance of 
excluding intrinsic water. 
 
Inflection Point 
 The inflection point is defined 
mathematically as the point where the second 
derivative of a curve changes sign; it is also 
the point of maximum slope of the C/C0 curve 
(although, since the C/C0 curve is decreasing 
as depth increases, the slopes are all negative, 
so the inflection point is where the slope 
exhibits its most negative value). Since stress 
in the glass is created by gradients in water 
concentration, the inflection point also 
corresponds physically with the region of  

Figure 5. Water gained in 
hydration. Left axis is Ch, 
the SIMS H+ concentration 
with intrinsic water 
subtracted. Right axis is the 
integral, or cumulative Ch 
from the effective surface, 
representing the area under 
the SIMS curve. 
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greatest stress, and hence approximates the 
location of the optical hydration rim (Rogers 
2008). 
     It is necessary to compute the slope of the 
C/C0 curve to find the inflection point. The 
slope of any curve y(x) is defined by  
 
ẏ = lim Δy/Δx  as Δx  0.  
 
For experimental data, Δx is typically fixed 
and the slope is approximated by the finite 
difference  
 
ẏ = Δy/Δx           (5) 
 
However, if noise is present on the data, as 
with SIMS, the process of computing the finite 
difference by equation (5) amplifies the noise, 
which makes estimation of slope difficult. 
     Lanczos (1956:321-331) and Savitzky and 
Golay (1964) showed that slope can be 
computed by a least-squares best fit, similar to 
smoothing described above. This method of 
computing slope suppresses much of the noise 
that affects the simple difference method of 
equation (5). 

 
Coefficient Value 

a n-3 0.0873 
a n-2 -0.2659 
a n-1 -0.2302 
a n 0.0000 

a n+1 0.2302 
a n+2 0.2659 
a n-3 -0.0873 

Table 2. Coefficients for Slope Smoothing 
 
Two decisions must be made prior to 
performing the analysis. The first decision is 
between a second order fit (quadratic) and a 
third-order fit (cubic). The quadratic fit 
suppresses noise better but is based on the 
assumption that the second derivative of the 
underlying curve is not changing significantly. 
However, the point of maximum slope is near 
the inflection point, where the second 
derivative does change significantly. Thus, a 
cubic 7-point fit was chosen here; the specific 
form, implemented in MS Excel, yields the 
smoothed value of slope at point n, ẏn, by the 
expression 
 
ẏn =  an*xn,              (6) 

Figure 6. Position of the 
full-width half-
maximum point. Note 
that including intrinsic 
water in the FWHM 
computation introduces 
an error of 0.36 µ, or 
over 30%. 
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with the sum running from n = –3 to +3; the an 
coefficients are in Table 2. Again, the general 
form for the coefficients is in Appendix A. 
     Equation (6) yields smoother estimates of 
the slope than equation (5), but there is still 
considerable variation. Figure 7 shows the 
method applied to DHR-1235. The inflection 
point for total water is the same as for water 
gained by hydration, since intrinsic water 
shifts the curve without changing its shape. 
 
H50 Point 
     The H50 point is computed by the same 
method as Mass of Water Gained, above. It is 
again computed by a numerical integration 
process, but applied to C/C0 rather than 
directly to the SIMS data. In this case the 
integral (area under the curve) represents the 
cumulative fraction of water gained by 
hydration, measured from the effective 
surface. The H50 point represents the depth at 
which 50% of the water gained is accounted 
for. Figure 8 shows the method graphically. 
 
Summary of Measures 
     Table 3 summarizes the three measures of 
depth of penetration, with numerical examples 
from DHR-1235. 

Measure Definition Remarks DHR-
1235 

Example 
FWHM 
based on 

total 
water 

50% point 
on curve of 

C/C0 vs. 
depth 

 1.31  

FWHM, 
based on 

water 
gained in 
hydration 

50% point of 
C/C0 (less 
intrinsic 

water) vs. 
depth 

 0.95 

Inflection 
point 

Point of 
minimum 
slope of 

C/C0 curve 

Maximum 
stress, 

approximates 
optical 

hydration 
front 

1.82 

H50, based 
on water 
gained in 
hydration 

Depth where 
50% of 

water gained 
is accounted 

for 

 0.86 

Table 3. Measures of Depth of Penetration by 
Water 
  
Discussion 
     The foregoing analysis shows that the 
determination of the effective surface is 
critical, since it defines both the starting point 
for depth and the initial concentration C0. The 
method proposed by Kuroda et al (2018), 

Figure 7. The inflection 
point is the point of 
minimum slope outside the 
surface layer. It is also the 
point of most rapid change in 
C/C0, and hence the point of 
maximum mechanical stress. 
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which defines the effective surface based on 
the silicon profile is probably the best method, 
since it defines the beginning of the region 
where the glass has not been degraded by 
surface water. It is also repeatable. Use of this 
method requires a SIMS profile of silicon as 
well as hydrogen. 
     We also show that intrinsic water content 
in weight fraction or weight percent can be 
computed from the asymptote of the SIMS H+ 
data by equation (3). In fact, since the intrinsic 
water component must be subtracted before 
computing the FWHM point or mass gained 
by hydration, the intrinsic water content is 
essentially a by-product of the analyses. As a 
caveat, the accuracy of such intrinsic water 
determinations relative to FTIR is currently 
unknown. 
     Third, the mass of water gained in 
hydration is easily calculated from SIMS data. 
The gain in atoms/cm3 is computed by 
numerical integration, and converted to 
weight percent by equation (1). The 
integration process has the effect of smoothing 
errors and suppressing noise on the data; thus, 
it is inherently more accurate than measures 
such as FWHM (computed based on 
concentration data) or inflection point 

(computed by differentiation). It has the 
further advantage that it is directly comparable 
with diffusion theory, which predicts that 
mass gain should grow with the square root of 
time (Crank 1975:32ff.). 
     However, despite its frequent use, the 
FWHM point not a good measure of water 
penetration depth. In the first place, it is highly 
sensitive to the concentration value chosen as 
C0, and the noise on the SIMS data creates 
ambiguities in the FWHM point. In addition, 
it does not correspond with any particular 
point on the theoretical diffusion curve unless 
the exact form of concentration dependence is 
known. Finally, the SIMS data must be 
corrected for inherent water before computing 
the FWHM point, or significant error is 
introduced.  
     The H50 depth, which corresponds to the 
depth which includes 50% of the total water 
gained, is not useful in terms of matching a 
physical model. As shown above, computing 
H50 requires first computing the total water 
gained, which is a preferable measure of 
hydration. 
     The inflection point in the SIMS curve is 
the most difficult to compute, since it requires 
determining the slope of a noisy curve. This 

Figure 8. Determination of 
H50 depth. 
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requires taking the derivative of the SIMS 
profile. Since the noise on the curve is greatly 
amplified by the numerical differentiation 
process, noise-suppressing filtering is 
necessary (a 7-point cubic was used in the 
analysis here). On the other hand, the 
inflection point corresponds to the point of 
maximum mechanical stress due to hydration, 
and thus is the best match to the hydration rim 
observed by optical microscopy. 
     Finally, all these calculations can be 
performed with MS Excel; no fancy software 
is required. In fact, specialized packages such 
as SIMSVIEW can obscure the basic physics 
of the process. 
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Appendix A 
     Coefficients for polynomial filters 
(Savitzky and Golay, 1964). Co is the set of 
coefficients for smoothing the profile; C1 is 
the coefficient set for computing the slope; m 
is the order of the polynomial, so m = 2 is 
quadratic and m = 3 is cubic; i is the number 
of each data point. 
 
General form: 
 
Coefficients for smoothing: 
 
Co = [(3*m2 - 7 - 20*i)/4]/[m*(m2-4)/3] 
 
Coefficients for numerical differentiation (i.e. 
computing slope): 
 
C1 = NUM/DEN 
 
NUM = 5*(3*m4-18*m2 + 31)*i - 28*(3*m2 - 7)*i3 
 
DEN = m*(m2 - 1)*(3*m4 - 39*m2 + 108)/15 
 

Coefficients for this analysis are shown in 
tabular form below. In each case the 
coefficients used in the present analysis are in 
bold face. 
 
5-point quadratic for smoothing  
(m = 2; -2  i  2) 
 

i Co C1 
-2 -0.0857 2.3539 
-1 0.3429 0.4686 
0 0.4857 0.0000 
1 0.3429 -0.4686 
2 -0.0857 -2.3539 

 
7-point cubic for slope (m = 3; -3  i   3) 

 
i C0 C1 

-3 -0.0952 0.0873 
-2 0.1429 -0.2659 
-1 0.2857 -0.2302 
0 0.3333 0.0000 
1 0.2857 0.2302 
2 0.1429 0.2659 
3 -0.0952 -0.0873 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #67 is December 1, 2021. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Department of Anthropology & Geography 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address/email information 
to Lucas Martindale Johnson at 
lucas@farwestern.com  
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
contact the Secretary-Treasurer with a short 
explanation regarding lack of payment. 

 
 
NOTE: The IAOS asks that all payments be 
made using the PayPal link on our website: 
http://www.deschutesmeridian.com/IAOS/me
mbership.html 
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Lucas Martindale Johnson  
lucas@farwestern.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
lucas@farwestern.com

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 



IAOS Meeting at the SAA 
 

Please join us for our annual meeting 
during the SAAs in Chicago from 12-1pm 
on Saturday, April 2, 2022. Please see your 

SAA program for location.  
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
Call for Nominations 

 

Please consider submitting a self-nomination for the position of IAOS President. The President 
oversees the annual IAOS business meeting, makes decisions in conjunction with the executive 
board on IAOS activities, and steers the organization in the fulfillment of its mission. Self-
nominations should outline your qualifications and your vision for the future of the IAOS. 
Candidate statements will be sent to the membership, with elections soon to follow and the 
winner announced at the 2022 IAOS meeting at the SAAs. The winner will then serve as 
President-Elect for one year and begin the term of President in 2023. If you, or someone you 
know, would be interested in serving as IAOS President, please send a nomination and 
candidate statement to Sean Dolan, IAOS President, at sgdolan@gmail.com 
  
 

International Association for Obsidian Studies 
 
President Sean Dolan 
Past President Kyle Freund 
Secretary-Treasurer Lucas R. Martindale Johnson 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 
Web Site: http://www.deschutesmeridian.com/IAOS/  
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NOTES FROM THE PRESIDENT 
 
     Hello IAOS members, we are finally 
nearing the end of 2021! There are several 
things to look forward to in the new year, like 
the return to in-person conferences. The 
Society for American Archaeology (SAA) 
meeting will be in Chicago from March 30-
April 3. The IAOS business meeting will be on 
Saturday, April 2, from 12-1 pm, so please join 
us if you attend the SAA. It will be our first in-
person meeting since 2019 when we met in 
Albuquerque. While I understand the 
practicality of Zoom meetings and online 
conferences, especially during a pandemic, I 
look forward to giving in-person talks again. I 
gave a few online talks in 2021, but they are 
less fun because I cannot see or engage with the 
audience. But as a prominent Chaco Canyon 
archaeologist told me this year, “at least they 
can’t tell what you’re drinking in your cup 
when it’s online!”  

      
Figure 1. Lucas and Kyle at the Great Basin 
Anthropological Conference in Las Vegas, Nevada. 
 
     The IAOS was very active in 2021, and I 
thank Lucas Johnson, Carolyn Dillian, Craig 
Skinner, and Kyle Freund for their support. For 
example, the IAOS increased its membership, 
and Lucas and Kyle attended the Great Basin 
Anthropological Conference in Las Vegas, 
Nevada. Because of their presence, the IAOS 
had a booth and was a Platinum sponsor for the 

conference. Also, the IAOS was one of the 
hosts for the International Obsidian Conference 
(IOC). The IOC was well-received, with many 
researchers presenting new and exciting work. 
The videos are available on YouTube, and you 
can find a link on the IAOS website.  

     
Figure 2. The IAOS table at the Great Basin 
Anthropological Conference, Las Vegas, Nevada.  
 
Over the years, Craig Skinner has put a lot of 
time and effort into making the IAOS website 
the best place to find obsidian-related content. 
However, I noticed that two of the obsidian 
sources that I have written about, Antelope 
Wells and Mule Creek, both in New Mexico, 
did not have bibliographic information. So, I 
compiled published articles, dissertations, and 
videos that discuss both sources. I sent the 
documents to Craig, and he kindly put them on 
the U.S. Obsidian Source Catalog page. 
Several other obsidian sources need 
bibliographic information, and I encourage 
IAOS members to contribute their knowledge.  
     This year, Steve Shackley and I published 
an article in American Antiquity on the 
significance of the lack of Mesoamerican 
obsidian in the prehispanic United States 
Southwest and Mexican Northwest (SW/NW) 
and the presence of Mesoamerican obsidian in 
the SW/NW after 1540 and the Coronado 
expedition. I started this research in 2018, and 
I presented an earlier draft of the paper at the 
2019 SAA in the session honoring Steve. One 
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of the lessons I learned during this study was 
that there are a lot of understudied collections 
curated in museums and repositories. In other 
words, there are so many obsidian artifacts that 
have not been analyzed using X-ray 
fluorescence or neutron activation analysis. I 
hope to see more interest in studying obsidian 
procurement and lithic technology during the 
sixteenth century in the United States. The 
movement of the Spanish and their Mexican 
Indian allies from Central Mexico into 
Arizona, New Mexico, Texas, and other states 
is of profound interest among archaeologists 
and historians. There may be more Coronado-
era sites that yield obsidian from sources in 
Mesoamerica.  

     Finally, please consider submitting an 
article, research update, or lab report to the 
IAOS Bulletin. You can submit your work to 
Carolyn Dillian at IAOS.Editor@gmail.com. 
Lastly, starting in January, please renew your 
IAOS membership dues. The dues help support 
the IAOS by supporting research through 
awards such as the Craig E. Skinner Poster 
Award given at the IOC and the SAA.  
 
Sean Dolan, IAOS President 
sgdolan@gmail.com 

Twenty-Five Years on the Cutting Edge of Obsidian 
Studies: Selected Readings from the IAOS Bulletin  

 

Edited volume available for purchase online! 

As part of our celebration of the 25th anniversary of the IAOS, 
we published an edited volume highlighting important 
contributions from the IAOS Bulletin. Articles were selected 
that trace the history of the IAOS, present new or innovative 
methods of analysis, and cover a range of geographic areas and 
topics. The volume is now available for sale on the IAOS 
website for $10 (plus $4 shipping to U.S. addresses). 
http://www.deschutesmeridian.com/IAOS/iaos_publications.html 

 
International addresses, please contact us directly at 
IAOS.Editor@gmail.com for shipping information.  



C
International Obsidian Conference

International Obsidian Conference
2023 Engaru

白滝ジオパーク推進協議会
Promotion Council
Shirataki Geopark

3-6 July 2023
Metroplaza (Engaru Town)

1st CirFular will be distributed in April 2022.�
Local Organizing Committee,
  Chair:A.Ono (ono@tmu.ac.jp),
  Secretariat:Y. Matsumura (y.matsumura@engaru.jp)
  Further information will be available on the Shirataki Geopark website

(http://geopark.engaru.jp/ioc2023)

Scheduled sessions:
・Formation of obsidian from geological aspect
・Obsidian sources and their characterization
・Analytical methods and obsidian database
・Cultural aspects of obsidian by archaeological periods
・Lithic technology and traceological studies
・Geological heritage and regional development with

archaeological obsidian

●

●

HOKKAIDO

EngaruSea of Japan

●
●

Pacific Ocean

JAPAN

Conference excursion:
  We are going to visit Shirataki obsidian source and Shirataki Geopark Museum.
  Route of the excursion under planning can be found at the following website (link to 
Google Maps).
https://www.google.com/maps/d/edit?mid=1CSJs5dN25IyZQSZcpxsnXcLNRjQvfFOb&usp=sharing

IO
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AN EQUATION TO COMPUTE ACCURACY OF OBSIDIAN  
HYDRATION DATING AGES 

 
Alexander K. Rogersa and Robert M. Yohe IIb  

 
a Maturango Museum, Ridgecrest, California, USA 
b California State University, Bakersfield, California, USA 
 

Abstract 
Obsidian hydration dating (OHD) is based on computing the age of an obsidian artifact by 
measuring water absorption since the artifact was created. Unlike radiocarbon, it depends on both 
compositional and post-depositional processes, which affect the accuracy of the computed age. 
Our analysis assumes hydration measurement by optical microscopy, since it is the archaeological 
standard today in the western United States, and includes the effects of obsidian composition, 
temperature, humidity, measurement accuracy, and analytical method. We analyze the standard 
method for computing OHD age, and discuss the magnitudes of the resulting error sources. We 
conclude that the accuracy of OHD ages, computed using current methods, is unlikely to be better 
than 25% for fast-hydrating obsidians like Coso, ranging down to 14% for slow-hydrating 
obsidians like Bodie Hills. We propose a simple equation for archaeologists to use in estimating 
age uncertainty, which requires knowing only the geochemical source of a specimen, the hydration 
rate for the source, and the hydration rim measurement. 
 
Introduction 
     Obsidian hydration dating (OHD) is based 
on computing the age of an obsidian artifact 
by measuring water absorption since the 
artifact was created. Thus, unlike radiocarbon, 
it depends on both compositional and post-
depositional (environmental) processes, and 
these processes affect the accuracy of the 
computed age. This paper calculates the 
achievable accuracy of OHD, including the 
effects of obsidian composition, post-
depositional temperature and humidity 
history, and measurement accuracy by the 
laboratory. The analysis expands upon 
previously-published accuracy studies 
(Rogers 2008a, 2010). Measurement of 
hydration by optical microscopy is assumed, 
since it is the industry standard today in the 
western United States. Most archaeological 
practitioners who apply OHD compute age but 
do not attempt to compute a standard deviation 
(although see Rogers and Yohe 2014 for a 
counter-example). We propose here a simple 

method to compute the standard deviation of 
age. 
 
Obsidian Structure and Hydration 
     Obsidian is an alumino-silicate, or 
rhyolitic, glass, formed by rapid cooling of 
magma under the proper geologic conditions. 
Like any other glass, it is not a crystal, and 
thus it lacks the lattice structure typical of 
crystals at the atomic level, but it does possess 
a matrix-like structure exhibiting some degree 
of spatial order (Doremus 1994:27, Fig. 2; 
2002:59-73). Obsidians are typically about 
75% SiO2 and about 20% Al2O3 by weight, the 
remainder being matrix modifiers (mostly 
alkaline oxides) and trace elements (mostly 
rare-earth elements), some of which are 
source-specific (Doremus 2002:109, Table 
8.1; Hughes 1988; Stevenson et al. 1998; 
Zhang et al. 1997). The anhydrous 
composition (chemical composition 
independent of water) of obsidians from a 
wide variety of sources has been shown to be 
remarkably consistent, within a few tenths of 
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a weight percent (Zhang et al. 1997). The 
minute interstices within the glass matrix, on 
the order of 0.1 - 0.2 nanometer in diameter, 
are where water penetration takes place. 
     Obsidian anhydrous chemistry has 
traditionally been regarded as having a major 
influence on hydration rate (see attempts to 
determine a chemical index to hydration, e.g. 
in Friedman and Long 1976 or Stevenson and 
Scheetz 1989). In archaeological analyses, 
anhydrous chemistry is controlled by 
grouping and analyzing the obsidian by 
geochemical source, based on trace element 
composition as determined by X-ray 
fluorescence (XRF) or neutron activation 
analysis. However, Stevenson et al. (1998, 
2000) found no consistent influence of 
anhydrous chemistry on hydration rate. Zhang 
and Behrens (2000) and Behrens and Nowak 
(1997) found the effect of anhydrous 
chemistry to be negligibly small, although 
Karsten et al. (1982) reported that Ca2+ 
concentration may influence hydration rate to 
a very slight extent. It now appears that 
anhydrous chemistry has a negligible effect on 
hydration rate and attempts to predict 
hydration rate from anhydrous composition 
are unlikely to succeed. 
     All obsidians also contain small amounts of 
natural water, known as intrinsic water or 
structural water, resulting from the magma 
formation process; the amount is generally 
<2% by weight (wt%) in natural obsidians, 
although cases of somewhat higher 
concentration are occasionally encountered. 
Obsidian forms from a melt which is primarily 
silica and alumina; the melt is a liquid, with no 
internal order at the molecular level. As the 
temperature decreases the degree of order 
increases as the glass network starts to form. 
If there are no modifier ions present, the 
network forms with the interatomic spacing 
characteristic of its composition, about 0.86Å 
(twice the doorway radius, Doremus 
(2002:67). Modifier ions present in the melt, 
such as water, cause the glass to form 

interstices around them (Shelby 2005:145). 
The radius of a water molecule is in the range 
of 1.38 - 2.33Å (Doremus 2002:63), so the 
diameter is roughly 4Å. This leads to much 
larger interstices than for the water-free case, 
which represent voids in the glass matrix and 
hence greater openness, which leads to 
increased hydration rate (Garofalini 2020; 
Kuroda et al 2018, 2019; Kuroda and 
Tachibana 2019). 
     Thus, intrinsic water has a profound effect 
on hydration rate, which increases with 
increasing water content (Behrens and Nowak 
1997; Delaney and Karsten 1981; Karsten et 
al. 1982; Lapham et al. 1984; Rogers 2015; 
Rogers and Stevenson 2017a; Stevenson et al. 
1998, 2000, 2019; Zhang et al. 1991; Zhang 
and Behrens 2000). Four methods are 
currently used for measuring intrinsic water in 
obsidian: micro-densitometry (Ambrose and 
Stevenson 2004; Stevenson et al. 2019); mass 
loss when obsidian powder is baked (Newman 
et al. 1986; Steffen 2005); infrared (IR) 
transmission spectrometry (Newman et al. 
1986); and IR photo-acoustic spectrometry 
(Stevenson and Novak 2011). However, 
micro-densitometry has proven to be 
unreliable, and the other three techniques are 
costly and, as currently practiced, are 
destructive to the artifact. As a result, intrinsic 
water measurement is not conducted for most 
practical archaeological investigations in the 
United States today.  
     Stevenson et al. (1993) analyzed the 
intrinsic water content of obsidians from the 
Coso source in eastern California. Coso was 
known to have four geochemically distinct 
subsources (Hughes 1988), and Stevenson 
demonstrated that (a) the mean intrinsic water 
content of the subsources varied, and (b) there 
was significant variation within each 
subsource. The variation in intrinsic water 
within a geochemical source or subsource 
leads to variations in hydration rate, which in 
turn increase the uncertainty (statistical error) 
in computed ages. From a practical standpoint,  
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controlling for geochemical source actually 
functions as a proxy for controlling for 
intrinsic water (Stevenson et al. 2000), albeit 
rather poorly (Stevenson et al. 1993; Rogers 
2008a). Figure 1 illustrates the process. 
Sourcing controls for the mean value (central 
tendency) of intrinsic water in the obsidian 
from that source; the uncontrolled intra-source 
variation in water content contributes to 
uncertainty in the age, and is reflected in the 
standard deviation of age.  
     Water in glass exists in two species, 
molecular water (H2Om), and hydroxyl (OH). 
The water trapped in the glass as the melt 
cools is H2Om, some of which reacts with 
oxygen atoms bound to the glass matrix to 
form OH. The molecular water is free to 
diffuse, while the hydroxyl is chemically 
bound to the glass matrix (Doremus 1994:198; 
2001:129). The sum of H2Om and OH is total 
water (H2Ot), which is the basis of this 
analysis. 
 
OHD Method Overview 
     We term the standard method of 
performing an OHD analysis the Ascribed 
Rate method, since the hydration rate is 
ascribed to the geochemical source of the 
obsidian and is not measured for each 

specimen. Hydration is measured by cutting a 
thin slice from the margin of an artifact with a 
diamond saw, mounting it on a microscope 
slide, polishing it to transparency, and 
observing it under a polarized light 
microscope. The thickness of the hydrated 
layer (the “rim” or “rind”) is on the order of 
microns, so typically an optical magnification 
of 400X or more is used. Age is computed 
from the equation 
 
t = rn/k        (1) 
 
where t is age, r is the rim value, k is the 
hydration rate, and n is an exponent. 
Laboratory data (Rogers and Duke 2011; 
Stevenson and Scheetz 1989; Stevenson et al. 
1998, 2019) indicate that the value of n is 2 
within limits of experimental error (Rogers 
2007, 2012). Although other equations have 
been proposed (e.g. Basgall 1991; Pearson 
1995), equation (1) is the only form with both 
theoretical (Ebert et al. 1991; Doremus 2002) 
and laboratory (Doremus 1994; Stevenson et 
al. 1998, 2000) support.  
     Once a geochemical source and a value of 
hydration rim are obtained by a laboratory, 
two further steps are required prior to 
chronological analysis: obtaining a hydration 

Figure 1. Hydration rate 
distributions for two notional 
obsidians. The spread is 
caused by intra-source 
variations in intrinsic water. 
Sourcing controls for central 
tendency (vertical dashed 
lines); intra-source variations 
(horizontal arrow) add to age 
uncertainty. 
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rate and controlling for the temperature 
history of the specimen. A mean rate for a 
geochemical source may be determined by 
any of a number of methods: obsidian-
radiocarbon association, temporally sensitive 
artifacts, or accelerated hydration in the 
laboratory (summarized in Rogers and 
Stevenson 2020) are typical methods. Thus, as 
shown in Figure 1 above, the geochemical 
source is employed as a proxy for controlling 
for intrinsic water content. Any intra-source 
variation in water content is also ascribed to 
the source, based on IR measurements and the 
Beer-Lambert law (Newman et al. 1986), 
which permits computing a contribution to the 
age uncertainty. However, the intrinsic water 
content of the individual specimen is not 
measured.   
     Archaeological obsidian data must also be 
adjusted to control for temperature, since the 
rim value and rate in equation (1) must be for 
the same temperature. The rate k is a function 
of absolute temperature (T), by the Arrhenius 
equation 
 
k = k0*exp[-E(w)/RT]     (2) 
 
where k0 is the pre-exponential and E is the 
activation energy. Note that k0 is in the same 
units as k, and is not a function of temperature; 
E is in J/mol, and R is in J/(mol*K). The 
activation energy is a function of intrinsic 
water content, which causes the hydration rate 
to vary with water content as well. 
Archaeological temperatures vary in a 
complex manner: diurnally, monthly, and 
longer term and significantly affect the 
hydration rate. The effects of the varying 
temperature are summarized by the effective 
hydration temperature (EHT), defined as a 
single temperature which yields the same 
hydration results as the actual varying 
temperature over the same time. Due to the 
mathematical form of the dependence of 
hydration rate on temperature (Rogers 
2007:658, equation 11 or equation 24a), EHT 

is always higher than the mean temperature 
(except in the uninteresting case of a constant 
temperature, in which case they are the same). 
Effective hydration temperature is typically 
computed from meteorological records or on-
site sensors; computation methods are 
described in Rogers (2007, 2012) and Rogers 
and Stevenson (2020), and are not described 
further here.  
 
Sources of Age Error 
     The sources of error in the age computation 
have been analyzed in detail (Rogers 2008a, 
2010), and the primary contributors to age 
uncertainty have been found to be intra-source 
variations in intrinsic water and uncertainties 
in temperature history, as discussed above. 
Other sources include errors in measurement 
of the optical hydration rim and variations in 
humidity history. Measurement of the 
hydration rim by optical microscopy typically 
yields a rim value in the range of 0 – 20 . 
Larger values may occur but are infrequent, 
because the creation of the hydrated layer 
leads to stress build-up, and larger rims 
typically spall off as perlite (Friedman et al. 
1966). The laboratories making the readings 
report both a mean and standard deviation, 
which are based on six repetitions of the 
measurement. The standard deviation is 
typically in the region of 0.06 – 0.1 , so r = 
0.08 is used here as a nominal value. It will 
be shown below that the uncertainty in 
hydration rim measurement has only a small 
effect on age accuracy. 
     Uncertainties in EHT are due to 
uncertainties in modeling the temperature 
history and are typically on the order of 1C 
(Rogers 2007, 2008b). However, it should be 
noted that other sources of EHT error exist in 
some cases, due to site formation processes. 
Significant turbation of the stratigraphy of a 
site can alter the temperature history 
experienced by an artifact, which adds another 
error term. This additional term can be 
evaluated numerically, but since it has been 
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analyzed in detail in Rogers and Stevenson 
2020, and is not always present, we do not 
treat it further here. 
     Humidity effects on hydration have been 
examined by Ebert et al. (1991), Friedman et 
al. (1994), and Mazer et al. (1991). Mazer et 
al. (1991) reported that the hydration rate was 
relatively unaffected by humidity, as long as 
humidity was under about 80%. Above that 
level, the hydration rate increased by a factor 
of approximately 1.2 between 90% and 100% 
relative humidity, so clearly there is an effect. 
Humidity trends, unlike temperature trends, 
are highly random and are virtually impossible 
to model deterministically, so are most 
conveniently incorporated statistically, as will 
be described below. Finally, current practice 
in evaluating the uncertainty in hydration rate 
partitions the uncertainty between uncertainty 
in the rate ascribed to the source and 
uncertainty due to intra-source variations in 
water content (i.e. specimen-to-specimen 
variation).  
 
Error/Uncertainty Quantification 
 The computation of age based on obsidian 
hydration employs the model of equation (1). 
The preferred value of n, based on both 
physics and experimental data, is n = 2. 
Analysis of uncertainties is based on 
propagation-of-error theory (Cvetanovic et al. 
1979:51ff., Taylor 1982:173-175). If a 
dependent variable y is a function of a number 
of independent variables x1, x2, ...xn, and the 
errors are independent, the standard deviation 
of y, y, is given by 
 
y2 = ∑(∂y/∂xi)2*xi2     (3) 
 
where the sum is taken over all n variables. In 
this case the dependent variable is t in 
equation (1), so 
 
t

2=(∂t/∂n)2*n
2+(∂t/∂r)2*r

2+(∂t/∂k)2*k
2 (4)  

 
After some algebra this reduces to  

CVt2 = (2*CVr)2 + CVk2    (5) 
 
where CV = coefficient of variation (standard 
deviation divided by mean value) and the 
subscripts refer to the specific variable; thus, 
CVt is the coefficient of variation of the 
computed OHD age. 
     Determining the uncertainty in hydration 
rate (CVk) follows the same logic. The rate k 
is a function of intrinsic water content (w) and 
absolute temperature (T = EHT), by the 
Arrhenius equation (equation (2), above), so 
any uncertainties in EHT will be reflected in 
the computed age. Again, by equation (4) 
above, the uncertainty in rate is 
 
k2 = (∂k/∂T)2*T2 + (∂k/∂w)2*w2  (6) 
 
The uncertainty in rate due to uncertainty in 
EHT, expressed as the CV, is the first term of 
equation (6) 
 
CVEHT = [E/(R*T2)]*EHT    (7) 
 
where EHT is the standard deviation of the 
computed EHT. If EHT is computed carefully, 
EHT  1.0oC, but current methods are unlikely 
to get much better (Rogers 2007, 2012); also, 
[E/(R*T2]  0.11 for typical archaeological 
conditions, so 
 
 CVEHT = 0.11*EHT     (8) 
 
This is the value used in the analysis.  
 Determining the uncertainty due to water 
content (second term of equation (6)) involves 
partitioning the uncertainty between a mean 
rate, which is ascribed to the geochemical 
source (CVks), the rate variations due to intra-
source variations in intrinsic water (CVke), and 
rate variations due to humidity (CVhum); all 
three components are subject to uncertainty. 
Typical values of CVks range from 5 – 15% 
(Rogers and Stevenson 2017b). The value of 
CVke depends on the intra-source variation in 
water content, and can be estimated from the 
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equation relating hydration rate, water 
content, and temperature: 
 
k=exp(37.76–2.289*w–10433/T+1023*w/T) (9) 
 
where k is hydration rate in 2/1000 years, w 
is total intrinsic water content in wt%, and T 
is temperature in K (Rogers 2015; Rogers and 
Stevenson 2017a). If the method of equation 
(3) is applied to equation (9), the result is 
 
CVke = (1023/T – 2.289)*w   (10) 
 
where w is the standard deviation of intrinsic 
water content in wt%. For typical 
archaeological conditions the quantity in 
parentheses  1.2 . 
 The uncertainty contribution due to 
humidity variations is estimated from the 
reported factor of 1.2 in rate (Mazer et al. 
1991) and corresponds to a coefficient of 
variation of about 6% in rate (= 0.20/[12]), 
so 
 
CVhum = 0.06       (11) 
 
Thus, the uncertainty in OHD age is 
 
 CVt2 = (2*CVr)2 + CVks2 + CVhum2  + 
CVEHT2 + CVke2    (12) 
  

The uncertainties are treated as independent, 
since there is no reason to expect mutual 
dependence. 
 
A Practical Equation for Archaeologists  
     The analysis to this point has included a 
number of parameters which are not 
accessible to the practicing archaeologist, who 
usually knows the geochemical source for the 
specimens, the appropriate hydration rate for 
that source, and the measured hydration rim, 
but is not in a position to estimate the error 
terms. Here we derive a simple equation to 
satisfy the needs of archaeological analysis. 
We start with equation (12), in which the 
coefficient of variation of the computed age 
(CVt)  is composed of the square root of the 
sum of the squares of five terms: a term 
quantifying uncertainty due to hydration rim 
measurement, which varies with the rim value; 
three terms including uncertainty in EHT, 
humidity, and ascribed rate, all of which are 
constant; and a term defining the uncertainty 
due to intra-source variations in water content, 
which varies with water content. Rate 
variations due to intrinsic water variation are 
described by equation (10), and, for typical 
archaeological temperatures, is 
 
CVke = 1.2*w*CVw     (13) 
 

Table 1. Bodie Hills and Coso* obsidian source data. 
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The coefficient of variation of intrinsic water 
(CVw) can be estimated from the data in Table 
1. 
 
Per Table 1, the CVw is in the range of 20 – 
35%; if 30% can be chosen as a nominal value, 
CVke = 0.36*w.  
 
     The water content w in turn is related to 
hydration rate and temperature by equation 
(9). Figure 2 shows a plot of (CVke)2 as a 
function of source hydration rate k; a linear 
best fit equation is 
 
(CVke )2 = 0.007*k – 0.0763   (14) 
 
where k is the source hydration rate in 2/1000 
years at EHT = 20C. For the constant term, 
typical values are CVEHT = 0.11, CVhum = 
0.06, and CVks = 0.05; the constant term is the 
sum of the squares, or 0.0182. Then the 
uncertainty in age, CVt is 
 
CVt = sqrt[(0.16/r)2 + 0.007*k – 0.0581] (15) 
 
Thus, knowing source and source rate k, and 
the hydration rim r for each specimen, the 
archaeologist can perform EHT adjustments 
and then compute age by equation (1) and age 

uncertainty by equation (15). Age standard 
deviation is then t = t*CVt. Of course, if 
measurements of intrinsic water are available, 
it is preferable to compute CVt by equation 
(12). Equation (15) agrees with equation (12) 
to within 0.015 rms.  
 
Conclusions 
     Equation (16) enables the archaeologist to 
obtain a quantitative estimate of accuracy of 
the age determined by OHD, using only those 
parameters readily at hand – source, source 
rate, and hydration rim. The accuracy of OHD 
ages, computed using current methods, is 
unlikely to be better than 25% for fast-
hydrating obsidians like Coso, ranging down 
to 14% for slow-hydrating obsidians like 
Bodie Hills. For context, a radiocarbon age of 
10,000 years with a standard deviation of 100 
years corresponds to a CVt = 1%.  
 
  

Figure 2. Linear least 
squares best fit to CVke 
vs hydration rate k. 
Hydration rate is in 
2/1000 years at an 
EHT of 20C. 
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Abstract 
Museum collections of archaeological objects are a valuable source of data about past societies. 
This paper presents a new technical and geochemical analysis of obsidian excavated by Michael 
Coe and Kent Flannery in the 1960s from the archaeological site of Salinas La Blanca, Guatemala, 
housed at the Yale Peabody Museum of Natural History. The analyses demonstrate the changing 
patterns of obsidian use and procurement practices of the people of Salinas La Blanca over a one 
thousand year period. 
 
Introduction 
     The Pacific Coast and highlands of 
Guatemala were an early nexus of cultural 
interaction and innovation throughout the 
Formative period, demonstrating early 
evidence of social complexity, urbanism, and 
monumental sculpture (Love 2007). The first 
settled villages in this region appeared around 
1500 BCE, with urbanism spreading across 
the coast and highlands as the Formative 
period progressed (Chinchilla 2021; Love 
2016). Regional powers waxed and waned 
throughout the Formative, while smaller 
settlements’ populations remained relatively 
stable throughout these sociopolitical 
transitions. Archaeological investigation of 
these communities has the potential to shift 
focus from elites and luxury resources to 
common people and utilitarian goods.  
     Obsidian, a material with both economic 
and social significance, was used to produce 
stone tools across Mesoamerica. Long 
distance networks of obsidian exchange 
existed by the Early Formative period, 
connecting communities of people across the 
region (i.e., De Leon et al. 2009; Ebert et al. 
2015; Golitko et al. 2015; Hirth et al. 2013; 
Stark et al. 2016). One of these networks 
connected the Soconusco and Guatemalan 
highlands to the Gulf Coast through the 
Isthmus of Tehuantepec (Golitko et al. 2015: 

Fig.4; Hirth et al. 2013; Stark et al. 2016). 
Another connected the Central Mexican 
highlands to Guerrero and Oaxaca (Golitko et 
al. 2015; Joyce et al. 1995). Both exchange 
networks relied on the Pacific Coast as a 
corridor for the movement of obsidian (Ebert 
et al. 2015; Stark et al. 2016). As the Pacific 
Coast was such a significant landscape for 
facilitating trade, it follows that it was also a 
region where economic interactions 
strengthened social ties between peoples. 
Because obsidian sources are chemically 
distinct, it is possible to trace the movement of 
obsidian artifacts across the ancient 
Mesoamerican landscape.  
     The Yale Peabody Museum of Natural 
History (hereafter YPM) is home to a 
collection of artifacts from the archaeological 
site of Salinas La Blanca, excavated by 
Michael Coe and Kent Flannery under the 
auspices of the Smithsonian Institution in the 
1960s. Salinas La Blanca, located in the 
Pacific Coastal estuary of the 
Chiapas/Guatemala border, was inhabited 
throughout the Formative period. Hundreds of 
artifacts from this excavation remain curated 
by the YPM Division of Anthropology, 
including pottery, figurines, stone tools, and 
shell jewelry. Revisiting the obsidian artifacts 
excavated from Salinas La Blanca presents a 
village-based perspective on lithic 
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procurement and production during this 
transformative period in Mesoamerican 
history. 

 
Salinas La Blanca 
     Salinas La Blanca is located on the 
Western Guatemalan Coast, in the eastern 
extreme of Soconusco region, only a few 
kilometers from the Mexican border in the 
Pacific coastal plain. Occupation at Salinas La 
Blanca spans the entirety of the Formative 
period, roughly 1300 BCE – 100 CE. The 
Western Guatemalan Coast was first studied 
by Shook (1948), who noted many sites from 
the Formative and Late Classic. North of 
Salinas La Blanca is El Sitio, a ceremonial site 
occupied in the Formative and Late Classic 
periods (Coe and Flannery 1967:5). El Jobo, a 
Late Formative archaeological site, is located 
to the east and is home to a stela in the Izapan 
style (Coe and Flannery 1967:5). This stela 
demonstrates ties to the piedmont site of 
Izapa, a major regional power and religious 
center located in Chiapas whose sculptural 
style is found throughout the Pacific Coast and 
Highland regions during the Late Formative 
(Love 2011; Rosenswig 2019). Closer to 
Salinas La Blanca is Bocana, to the north, and 
La Victoria, between the Naranjo and Suchiate 
Rivers to the west (Coe 1961). Further up the 
Naranjo River is La Blanca, a larger regional 
center prominent in the Middle Formative 
(Love 2016). Home to the earliest pyramids on 
the Pacific coast of Guatemala, La Blanca 
exerted significant influence over the 
surrounding area before it was eclipsed by El 
Ujuxte in the Late Formative period. More 
broadly, the region is bordered to the north by 
the volcanic highlands and to the south by the 
Pacific Ocean.  
     Salinas La Blanca itself is located on the 
eastern bank of the Naranjo River, only a few 
kilometers from the Pacific Ocean. On the 
alluvial plain of the coast, teeming with 
tropical vegetation and animals, the site is 
approximately 5m above sea level. This 

proximity to the water is reflected in an 
abundance of marine resources in the 
assemblage. It is surrounded by mangrove 
swamps, salt playas, and tropical savannah 
(Coe and Flannery 1967:17). The primary 
extant features are two mounds, the product of 
household middens which demonstrate the 
extensive use of marine resources like 
shellfish. While only two mounds are 
described by Coe and Flannery, they note the 
numerous other mounds around the salt 
playas, which suggests the site was more 
expansive (ibid:17). Salinas La Blanca was 
excavated by Coe and Flannery in 1962. 
Obsidian from these excavations includes 
specimens from Salinas La Blanca proper 
(SM-1) and a surface collection at Mound 2 
(SM-42), which is 2km north. Subsistence at 
Salinas La Blanca contained both 
domesticated and wild foodstuffs, suggesting 
that the site was not merely a location of 
resource extraction but a sedentary settlement.  
     Salinas La Blanca was first occupied in the 
Early Formative Cuadros phase, now believed 
to begin around 1300 BCE (Bryant et al. 
2005). The earliest occupants of Salinas La 
Blanca were full-time farmers who also 
exploited local natural resources. These 
coastal farmers cultivated crops including 
maize and avocados, hunted game, and 
collected marine fauna within the estuaries. 
These practices continue into the Jocotal 
phase, a short transitional period in the 
ceramic assemblage. Ceramics from Jocotal 
phase Salinas La Blanca are very similar to 
contemporary ceramics at Kaminaljuyu, 
suggesting ties between the Western 
Guatemala Coast and the Eastern Guatemalan 
Highlands (Coe and Flannery 1967:69). While 
a Conchas ceramic phase, dating from 800 
BCE - 300 BCE, was identified at nearby La 
Victoria, there is no Conchas phase material at 
Salinas La Blanca (Coe 1961; Coe and 
Flannery 1967:67). Instead, the ceramics at 
Salinas La Blanca transition directly from the 
Jocotal to Crucero ceramic phases, with no 



IAOS Bulletin No. 67, Winter 2021 
Pg. 17 

Conchas materials present. Salinas La Blanca 
remained inhabited until CE 50/100 (Nance 
1992:39).  
     Regionally, the Pacific Coast and 
Highlands of Guatemala experienced 
significant changes in systems of social power 
during the Late Formative period (300 BC – 
100 CE). The expansion of monumental 
construction and the carving of 
iconographically complex stelae reflected the 
consolidation of political power into the 
institution of divine kingship (Fields 1989; 
Love 2011). The final occupation of Salinas 
La Blanca coincided with a period of political 
instability and economic disruption during the 
end of the Late Formative. As a region the 
Soconusco suffered a demographic collapse 
around 100 CE, when many sites such as El 
Ujuxte suffered a similar fate and were 
abandoned (Love 1998, 2002, 2007). At Izapa, 
Takalik Abaj, and Kaminaljuyu, occupation 

continued but their monumental art programs 
cease or decline significantly (Love 
2007:298). Izapa-style art production ceased 
throughout the region, never to return, and 
Izapa-style monuments at the latter two sites 
were mutilated (see Love 2007). Amidst these 
major cultural transformations, the village at 
Salinas La Blanca was abandoned 
permanently.  
     Like all sites in the region, Salinas La 
Blanca had no local source of stone suitable 
for making chipped-stone tools and relied on 
long-distance exchange to obtain it (Stark et 
al. 2016). Obsidian artifacts represent the only 
material class with cutting-edges recovered at 
the site and were undoubtedly critical to daily 
life. The need for this critical commodity 
maintained ties between this coastal 
community and the highlands for over a 
millennium. 
 

Figure 1. Principal component analysis of Rb, Sr, Y, and Zr in Salinas La Blanca artifacts and 
MURR reference collection 
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Methods 
     The identification of obsidian sources 
based on their chemical composition has a 
long history in Mesoamerican archaeology, 
providing valuable information on trade and 
interaction networks. Geochemical obsidian 
sourcing in Mesoamerica began with 
instrumental neutron activation analysis 
(INAA), a significant improvement from 
macroscopic sourcing techniques that rely on 
interpreting the physical attributes of obsidian 
(i.e., luster, granularity, color, opacity) and 
comparing it to material gathered from an 
obsidian source. While INAA is a powerful 
analytical tool, new instruments like portable 
X-ray fluorescence (pXRF) have been 
increasingly used to characterize large 
samples of obsidian assemblages (Ebert et al. 
2015; Moholy-Nagy et al. 2013). As pXRF 
becomes more readily available as an 

analytical tool, some have raised concerns 
about the validity of pXRF-obtained chemical 
data compared to traditional benchtop XRF or 
INAA (Liritzis and Zacharias 2011). These 
concerns are primarily focused on perceived 
unreliability of the pXRF or reproducibility of 
pXRF data. However, numerous studies have 
demonstrated pXRF is a powerful instrument 
capable of distinguishing between obsidian 
sources (i.e., Frahm 2014). 
     The Salinas La Blanca obsidian data was 
gathered using the Yale Archaeological XRF 
ExoLab’s Olympus Vanta handheld X-ray 
fluorescence spectrometer (XRF). The 
instrument consists of a Rh anode in 4-W x-
ray tube. The instrument exposes the sample 
to a small dose of radiation, which causes the 
sample to emit an energy signature, indicative 
of elemental concentrations (Tykot 2015:43). 
This device emitted two beams for each 

Figure 2. Bivariate fit of Sr by Zr concentration in ppm with 95% confidence ellipses for obsidian 
sources. 
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measurement, the first for a 30 second interval 
and the second a 10 second interval. The 
resulting elemental data, reported in parts per 
million (ppm) was then analyzed statistically 
to separate obsidian into chemical groups and 
match these groups to an obsidian source. 
Comparative compositional data on obsidian 
sources was acquired from the Missouri 
University Research Reactor (MURR) 
databases. The full chemical data may be 
found in Appendix 1.  
     Obsidian sources were assigned based on 
the chemical composition of Salinas La 
Blanca obsidian artifacts in comparison to the 
MURR reference samples, with an emphasis 
on the ratio of mid-Z elements including Rb, 
Sr, Y, Zr, and Nb to each other (Glascock 
2020:39). The principal component analysis 
of these elements was a preliminary method 
by which the Salinas La Blanca obsidian was 
compared to the reference groups and 

demonstrates the variability within the Salinas 
La Blanca assemblage (Figure 1). The 
bivariate plotting of the noted elements 
provides an avenue by which the chemical 
differences between groups may be explored 
more deeply. The bivariate plot of Sr by Zr 
concentrations (Figure 2) demonstrates how 
the Salinas La Blanca artifacts relate to 
prominent obsidian sources in highland 
Guatemala. A large quantity of Salinas La 
Blanca artifacts cluster tightly together around 
the El Chayal reference group, presenting 
strong evidence for their association with this 
source. Another large group clusters around 
the sample point from Tajumulco. Within the 
confidence ellipse of the San Martin 
Jilotepeque source is a smaller ellipse for the 
Sansare source, reflecting the strong chemical 
similarities between these obsidian sources. 
Because of the chemical similarities between 
Sansare and multiple other obsidian sources, 

Figure 3. Bivariate fit of Rb by Zr concentration in ppm with 95% confidence ellipses for obsidian 
sources.  
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the Sansare outcrop should not be considered 
a separate obsidian source but rather part of 
the larger El Chayal flow system (Braswell 
and Glascock 1992:48). Thus, materials which 
fall within both the San Martin Jilotepeque 
and Sansare groups were assigned as San 
Martin Jilotepeque. Finally, a small group of 
data points cluster near the Ixtepeque 
reference group. Examining the bivariate 
plotting of other elemental concentrations, 
such as Rb by Zr (Figure 3) and Rb by Sr 
(Figure 4) reinforces these groupings. While 
bivariate plotting of elemental concentrations 
provides valuable information about potential 
chemical groupings, the bivariate plotting of 
elemental ratios provides further insight into 
these groups (Bishop 1984:106). The ratio of 
Rb/Zr v. Sr/Zr (Figure 5) supports the obsidian 
source assignments already suggested in the 
bivariate plots of elemental concentrations, 

providing another line of evidence to support 
the identification of obsidian sources. The full 
numerical values for the ratios of Rb/Zr, Sr/Zr, 
Y/Zr, and Nb/Zr may also be found in 
Appendix 1.  
 
Obsidian artifacts  
Cuadros 
     The Cuadros ceramic phase is dated by the 
excavators from 1000 - 850 BCE (Coe and 
Flannery 1967:70). This chronology has been 
revised, moving the Cuadros phase back to 
1300 - 1100 BCE (Bryant et al. 2005). Three 
obsidian artifacts were recovered from this 
period: one uniface and two flakes (Figure 6). 
Regionally, obsidian production in this period 
was largely focused on percussion flakes 
(Stark et al. 2016). Coe and Flannery 
(1967:63) refer to the obsidian from the 
Cuadros period as “barely meriting the term  

Figure 4. Bivariate fit of Rb by Sr concentrations in ppm with 95% confidence ellipses for obsidian 
sources. 
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‘artifacts’.” However, they describe the 
obsidian artifacts from the Cuadros phase as 
being of good quality, identifying some signs 
of unifacial retouching and suggesting that 
they were used as scrapers. Otherwise, they 
identify obsidian of this phase as waste flakes  
(ibid:64). Other stone tools from this phase 
include a metate, a mano, hammerstones, river 
pebbles, and a pumice abrader (Coe and 
Flannery 1967:64). Of the three obsidian 
pieces in the YPM from this period, one 
matches the chemical signature of the 
Tajumulco Volcano and two match the 
chemical signature of El Chayal. The 
Tajumulco example is in the form of a 
unifacial tool with evidence of pressure 
flaking in the form of four dorsal flake scars. 
The tool is partially retouched on one side and 
exhibits a crushed platform. This artifact was 
found in the same archaeological unit (sm-
1/1m) as one El Chayal flake. Both examples  

from El Chayal are flakes with no evidence of 
use.  

Figure 5. Bivariate fit of Sr/Zr by Rb/Zr in ppm with 95% confidence ellipses for obsidian sources. 
 

Figure 6. Obsidian artifacts from the Cuadros 
phase at Salinas La Blanca. 
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Jocotal  
     The Jocotal phase, originally placed at 850 
- 800 BCE (Coe and Flannery 1967:70), was 
also modified and pushed back to 1100 - 1000 
BCE (Bryant et al. 2005). Inhabitants during 
the Jocotal phase largely produced material 
culture similar to that of the Cuadros phase, 
demonstrating cultural continuity. Four pieces 
of obsidian in the YPM collection were 
recovered from the Jocotal phase of 
excavations (Figure 7). Three of these pieces 
were assigned to El Chayal, with the fourth 
falling within the range of San Martin 
Jilotepeque. Coe and Flannery (1967:64) 
describe the Jocotal material as “good quality, 
gray, banded obsidian, in small waste flakes or 
fractured chunks.” They identify signs of 
retouching on one flake, and two chips 
produced by bipolar percussion. We concur 
with Coe and Flannery’s assessment for the 
presence of production, albeit small-scale, 
using bipolar percussion. Other stone tools 
excavated from the Jocotal phase include 
hammerstones, and a pumice abrader (Coe and 
Flannery 1967:64). 
 
Crucero 
     The Crucero ceramic phase refers to the 
period from 300 BCE - CE 100 (Coe and 

Flannery 1967:70). In the Crucero phase, the 
people of Salinas La Blanca continued 
procuring obsidian from sources established 
in earlier periods. The thirty-nine total 
obsidian pieces demonstrate a significant 
increase in volume, and more variety in form, 
now including blades, drills, and scrapers 
(Figure 8). Coe and Flannery (1967:67) 
suggested that the Late Formative obsidian at 
Salinas La Blanca was traded in from an 
obsidian source near Kaminaljuyu. 
Geochemical data confirms their inclination, 
twenty-four obsidian artifacts of the Crucero 
sample were assigned to El Chayal. 
Furthermore, most blades found in the 
Crucero phase were from El Chayal. Eleven 
specimens were assigned to Tajumulco; two 
were assigned to San Martin Jilotepeque; and 
two to Ixtepeque. In the Crucero phase the 
variety of obsidian forms increases, with the 
assemblage including retouched flakes, 
prismatic blades, and blades with “burinlike” 
blows (Coe and Flannery 1967:65). The flakes 
are described as generally being of poor 
quality, while the prismatic blades are of good 
quality but fragmentary. Other stone tools 
found in the Crucero phase include metates, 
manos, hammerstones, river pebbles, and a 
pumice abrader (Coe and Flannery 1967:64). 

 

Figure 7. Obsidian artifacts from the Jocotal 
phase at Salinas La Blanca 
 

Figure 8. Obsidian artifacts from the Crucero 
phase at Salinas La Blanca. 
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Discussion 
     Obsidian from the earliest layers at Salinas 
La Blanca identifies two distinct volcanoes as 
sources, indicating that the people of Salinas 
La Blanca were participating in the economic 
networks circulating obsidian from 
throughout the Guatemalan Highlands. From 
the earliest occupation layers the nearest 
source, Tajumulco, and the much more distant 
El Chayal source both contribute to the 
assemblage. The El Chayal obsidian industry 
has been argued to date as far back as 5000 
BCE, and by the Middle and Late Formative 
periods must have been well established (Coe 
and Flannery 1964:48). Workshops at El 
Chayal were identified by Coe and Flannery 
(1964), who proposed an Archaic date for the 
workshop, although this dating is disputed by 
others (i.e., Michels 1975). This geochemical 
evidence demonstrates Salinas La Blanca’s 
connection to the broad community of people 
in which El Chayal obsidian was being 
circulated in the Early Formative. 
     By the Jocotal period, an additional source, 
San Martin Jilotepeque appeared in the 
assemblage alongside El Chayal, whereas 
Tajumulco was not identified. However, due 
the small sample size we should not assume 
the absence of Tajumulco obsidian in the 
YPM collection indicates the cessation of 
procurement of obsidian from this source by 
Salinas La Blanca. It is likely that obsidian and 
other artifacts from this period were washed 
away by the periodic flooding of the estuary 

system or that they were not gathered in the 
limited excavations. Nonetheless, the addition 
of the San Martin Jilotepeque source may be 
interpreted as an expansion of the exchange 
networks at Salinas La Blanca, which now 
connected them to new populations in the 
highlands and/or piedmont zones.  
     As the Formative period progressed, 
dramatic changes occurred at a regional level 
in terms of the organization and scale of 
economy. Prismatic blades first appeared 
across the region in the Middle Formative, 
reflecting new lithic production technologies 
and an increasingly complex obsidian industry 
(Jackson and Love 1991). The Crucero phase 
of Salinas La Blanca featured a new suite of 
ceramic and lithic artifacts. While the material 
culture of the Crucero phase is easily 
differentiated from its Cuadros and Jocotal 
predecessors, there are some continuities. The 
obsidian sources represented in the data set 
indicate that the inhabitants of Salinas La 
Blanca maintained highland connections 
throughout their history, even as the habitation 
of the site experienced a hiatus. The presence 
of grey obsidian from Ixtepeque volcano, in 
Jutiapa, Guatemala, expands the Salinas La 
Blanca economic network to include regional 
centers cities further southeast. The 
importation of obsidian from distant sources, 
instead of simply increasing their reliance on 
the more local Tajumulco, may be related to 
the poor quality of the Tajumulco obsidian for 
prismatic blade production. At Salinas La 

Table 1. Obsidian sources assigned to Salinas La Blanca obsidian based on concentrations of Nb, Rb,
Sr, Y, and Zr. 
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Blanca, prismatic blades first appear in the 
Late Formative and were usually made from 
El Chayal obsidian. Prismatic blades were 
likely adopted for technical purposes, rather 
than functioning as status goods (Jackson and 
Love 1991). These blades are an important 
component of the lithic assemblage as they 
represent specialists exchanging both finished 
tools and raw materials to households, with 
the potential for social power emerging from 
craft specialization related to prismatic blade 
production (Jackson and Love 1991).  
     Economic relationships often involve 
bidirectional exchange which encourages 
interdependence in trade (Cropanzano and 
Mitchell 2005:876). Salt production was 
important in the region during the colonial 
period (Coe and Flannery 1967:92), a practice 
evidenced at nearby Guzman Mound to have 
begun in the Formative period (Nance 1992). 
Considering the demand for salt from 
expanding piedmont and highland centers, the 
inhabitants of Salinas La Blanca may have 
exported salt in exchange for highland 
products. The marine fauna so common in the 
house middens may have provided another 
source of economic capital. Shells from the 
coast have been found in Guatemalan 
highland sites near obsidian sources, such as 
Kaminaljuyu, indicating the existence of 
shell-based trade (Kidder 1945:74). 
Additionally, the Soconusco in which Salinas 
La Blanca is located was later known by the 
Aztecs as an important source of cacao (Gasco 
1996). Ultimately, there were likely many 
resources available to the Salinas La Blanca 
community which they may have exploited in 
exchange for highland obsidian. 

 
Conclusions 
     This paper demonstrates the importance of 
revisiting legacy collections through a re-
analysis of obsidian excavated from Salinas 
La Blanca in the 1960s. Revisiting this site 
using geochemical analyses unavailable at the 
time of the original publication better informs 

academic understanding of Formative period 
Soconusco. As the people of Salinas La 
Blanca settled into their village by the sea, 
they maintained connections with highland 
peoples for generations. Over the course of a 
thousand years, their ability to acquire 
obsidian increased as they participated in an 
expanding regional exchange network that 
brought novel trends related to tool 
production. The tools they used also changed, 
as they adopted the prismatic blade 
technology as it spread across Mesoamerica 
and incorporated it as they resettled the site. 
Importantly, obsidian exchange networks 
never closed at Salinas La Blanca. Despite not 
being suitable for blade production, 
Tajumulco obsidian continued to flow into the 
site. Prismatic blade production is not 
evidenced here, suggesting blades of San 
Martin Jilotepque, El Chayal, and Ixtepeque 
obsidian were imported as finished products. 
The entire site assemblage consists largely of 
flakes indicating the presence of both pressure 
flake retouching and bipolar percussion 
throughout the site’s occupation. Beyond 
informing reconstructions of Pacific coastal 
peoples, this project also provides another 
case study in the usefulness of pXRF as an 
effective and powerful archaeometric tool.  
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Introduction 
     Here we present a short pre-look at the 
results of a regional study on the Bodie Hills 
obsidian source, Mono County, eastern 
California, USA. This paper is designed to 
provide useful data to the working 
archaeologist; the full analysis, with complete 
data, will be published in a forthcoming book 
(Stevenson et al. n.d.). 
 
Geologic Context 
     The Bodie Hills source, in Mono County, 
eastern California, (Figure 1) is especially 
significant archaeologically, since raw 
material from that source was exploited 
prehistorically over many millennia and 
widely traded to the west, across the Sierra 
Nevada, and into the Central Valley of 
California. There, it has been identified by 
XRF at numerous archaeological sites (King 
et al. 2011).  The high frequency of occurrence 
makes it potentially very useful for 
chronology building in a region where local 
obsidian deposits are not present, but previous 
attempts to compute a hydration rate based on 
archaeological data have not been successful.  
     The Bodie Hills obsidian surface deposits 
occur in two forms, discrete terrace outcrops 
of cobble, and as alluvially deposited lag 
flows. The surface extant of the Bodie Hills 
Obsidian Quarry (CA-MNO-4527) has been 
studied extensively in the last two decades 
with nearly 1618 hectares of deposit being 
delineated (Halford 2008). These extensive 

obsidian deposits served for millennia as an 
important indigenous quarry location.  Bodie 
Hills obsidian (BHO) occurs in great 
quantities, often dominating other types of 
flaked lithic materials within archaeological 
deposits throughout north-central California 
(Hull and Mundy 1985; Jackson and Ericson 
1994; King et al. 2011). BHO is also common 
in archaeological assemblages in western 
Nevada (Carey 2016; Hutchins and Simmons 
2000).  Recently, BHO was identified in 
archaeological assemblages on Santa Catalina 
Island nearly 570 kilometers (340 miles) and 
a boat ride removed from its origin (Gill 
2019).  

 
Figure 1. The location of obsidian geological 
sources in California mentioned in the text. 
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Obsidian Mineralogy 
     Obsidian is an alumino-silicate glass 
formed by cooling of rhyolitic magma. 
Obsidians, like all glasses, contain small 
amounts of water which is "frozen in" during 
the cooling process. The water content is 
determined almost entirely by the cooling 
history of the magmatic melt (Shelby 2005). 
The water occurs in two species, molecular 
water (H2Om) and hydroxyl (OH), the latter 
which is formed by a chemical reaction 
between molecular water and the glass matrix 
during the molten phase (Doremus 1994, 
2000, 2002; Ihinger et al. 1999; Zhang 2008; 
Zhang et al. 1991; Zhang and Behrens 2000).   
The sum of these two water species is referred 
to as H2Ot.  Lava flows that cool slowly tend 
to be water rich (0.4-2.6%H2Ot) while faster 
cooling flows lead to dry obsidians (0.1-

0.3%H2Ot) since there is little time for the 
dissolved OH to reconvert to H2O as 
temperature decreases. The water content is 
known to be the primary compositional 
determinant of hydration rate (Kuroda at al. 
2018, 2019; Rogers 2015; Stevenson et al. 
2000, 2019, 2021). Thus, this study focuses on 
characterizing the intrinsic water content of 
the BHO field as well as determining 
hydration rate. 
 
Hydration Rates 
     Because of its archaeological significance, 
considerable effort has been directed at 
calculating a usable rate of hydration for this 
source. The effort began shortly after the 
initial fieldwork was completed (Ericson 
1977, 1981) and has continued using both 
derived and empirical approaches (Hull 2011; 

Figure 2. The Bodie Hills volcanic field (shaded) with sampling locations visited in this study. 
 



IAOS Bulletin No. 67, Winter 2021 
Pg. 32 

Halford 2008; Jackson and Ballard 1999; 
Michels 1982; Rogers 2010; Whitaker and 
Rosenthal 2010). While some of the 
formulated rates have reportedly found 
success within limited elevational or 
geographic regions, the results of this multi-
decade long attempt are summarized by Hull 
(2012: 6) who states: “… despite some very 
sophisticated and concerted efforts in recent 
years, archaeologists have been unable to 
develop a rate formula for Bodie Hills 
obsidian that can both be applied to the central 
Sierra Nevada, as a whole, and produce 
sufficiently accurate results.” Hull (2012) did 
acknowledge that the approach of Rogers and 
Yohe (2013) had produced the best result, to 
date.  

 
Present Study 
     Obsidian specimens (N = 114) were 
collected from sixteen surveyed areas (SA-1 
through SA-16) within the Bodie Hills region 
(Figure 2).  We determined structural water 
content by Fourier Transform Infrared (FTIR) 
spectroscopy. Specimens were cut and 
polished to optical transparency, and density 
and thickness were measured.  Infrared 
absorbance was measured at the 3570cm-1, 

4500cm-1, and 5200cm-1 bands to determine 
weight percent total water (H2Ot), hydroxyl 
(OH), and molecular water (H2Om).  
Concentrations of water species were then 
calculated using the Beer-Lambert law 
(Levine 2002), using the molar absorption 
coefficients of Newman et al. (1986).   
     We found that the water content data fell 
into two groups (Figure 3). Group 1 includes 
Survey Areas 2, 3, 4, and 5, and has a mean 
water content of 0.2078  0.0616 wt% H2Ot. 
Group 2 exhibits an average water content of 
0.11250.0354 wt% H2Ot.  The difference 
between the two groups is statistically 
significant at the 95% confidence level. 
However, no geochemical difference in 
anhydrous composition has been reported to 
date. The mean water content for the two 
groups combined is 0.1227 ± 0.0537 wt% 
H2Ot. This contrasts with the water content for 
the Coso volcanic field, which lies in the range 
of 0.6 – 1.0 wt% (Rogers 2008; Stevenson et 
al. 1993). Further, for Coso a geochemical 
signature distinguishing the source flows has 
been reported (Hughes 1988), but not for 
Bodie Hills. 
     The hydration rate was then computed 
from the wt% H2Ot by the calibration equation 

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

W
T

%
 H

2O
t

Survey Area

Figure 3. Total water content (H2Ot) averages and standard deviations by survey area. 
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of Rogers (2015) and Rogers and Stevenson 
(2017).  The hydration rate at 20C for Group 
1 was found to be 11.250.83 2/1000 years 
and for Group 2 it is 10.0 0.43 2/1000 years; 
a composite rate for all samples is 10.360.72 
2/1000 years.  Accelerated hydration on a 
sample from each group confirmed the 
hydration rate determinations from structural 
water content values.   

 
Conclusion 
     We conclude that the Bodie Hills obsidian 
is quite dry, and thus we would expect it to be 
slow-hydrating, as in fact it is. However, the 
water content clearly falls into two groups, the 
difference between which is statistically 
significant. Since there is currently no 
geochemical signature distinguishing the two 
groups, the preferred value of hydration for 
archaeological analysis is the composite rate 
of 10.360.72 2/1000 years at 20C. The fact 
that laboratory hydration confirms the rate 
gives added confidence. 
     Complete data and description of the 
methods employed will be found in Stevenson 
et al. (n.d.). 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #68 is May 1, 2022. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Spadoni College of Education & Social Science 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address/email information 
to Lucas Martindale Johnson at 
lucas@farwestern.com  
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
contact the Secretary-Treasurer with a short 
explanation regarding lack of payment. 

 
 
NOTE: The IAOS asks that all payments be 
made using the PayPal link on our website: 
http://www.deschutesmeridian.com/IAOS/me
mbership.html 
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Lucas Martindale Johnson  
lucas@farwestern.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
lucas@farwestern.com

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 



Skinner Poster Award Winner 
 

The Craig E. Skinner Best Poster Award 
for the 2022 SAAs was awarded to Megan 
Whitehead for the poster Artifact Density 
Analysis of Tlajinga: A Neighborhood in 

Teotihuacan.  
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NEWS AND INFORMATION 
 

CONSIDER PUBLISHING IN THE    
IAOS BULLETIN 

 
The Bulletin is a twice-yearly publication that reaches 
a wide audience in the obsidian community. Please 
review your research notes and consider submitting an 
article, research update, news, or lab report for 
publication in the IAOS Bulletin. Articles and 
inquiries can be sent to IAOS.Editor@gmail.com 
Thank you for your help and support! 

 

 
 

IAOS President Candidate Statement Now Available 
 

Nominations are now in hand for the position of IAOS President. You may find the candidate 
statement on page 3 of this issue of the IAOS Bulletin. The President oversees the annual IAOS 
business meeting, makes decisions in conjunction with the executive board on IAOS activities, 
and steers the organization in the fulfillment of its mission. Watch for an email with instructions 
to vote. The winner will be announced at the 2023 IAOS meeting at the SAAs. The winner will 
then serve as President-Elect for one year and begin the term of President in 2024.  
 
 
  
 

  

International Association for Obsidian Studies 
 

President Sean Dolan 
Past President Kyle Freund 
Secretary-Treasurer Lucas R. Martindale Johnson 
Bulletin Editor Carolyn Dillian 
Webmaster Craig Skinner 
 

Web Site: http://www.deschutesmeridian.com/IAOS/  
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NOTES FROM THE PRESIDENT 
 
      Hello, IAOS members. Several members 
of the IAOS Board gave presentations at the 
Society for American Archaeology (SAA) 
meeting in Chicago, Illinois this past 
March/April. Lucas Johnson and Kyle Freund 
were on two papers, Carolyn Dillian presented 
a paper, and I presented a paper on my research 
about Pachuca obsidian in the U.S. Southwest. 
In addition, we had our annual IAOS business 
meeting in Chicago, and it was our first in-
person meeting since the 2019 SAA in 
Albuquerque. Unfortunately, the meeting was 
lightly attended, but we still discussed several 
items like the Treasurer’s report, the IAOS 
Bulletin report, new business like the Craig E. 
Skinner Poster award, future IAOS 
sponsorships, and upcoming elections for a 
new IAOS President.  

For the Treasurer’s Report, Lucas Johnson 
reported that membership is down compared to 
2021, which is likely associated with the lack 
of a substantial event (e.g., the International 
Obsidian Conference) to recruit members. 
During our meeting, we discussed a potential 
trip to an obsidian source during next year’s 
SAA meeting because it is in Portland, Oregon. 
A trip may occur to the Glass Buttes obsidian 
source before the meeting, and I sent out an 
informal poll in May to see how many IAOS 
members might be interested in attending this 
trip. More information to come!  

In other news, this was the first SAA 
meeting we awarded the Craig E. Skinner Best 
Poster Award. The IAOS Board looked at the 
posters related to obsidian, and we voted on 
Megan Whitehead’s poster, Artifact Density 
Analysis of Tlajinga: A Neighborhood in 
Teotihuacan. Congratulations, Megan! We also 
passed IAOS pamphlets around the meeting to 
gain new members and increase our visibility.  

In November 2021, I sent out an email 
seeking interest for a new IAOS President since 
my term is up. However, no one sent in 
nomination   statements,   but  I’ve reached out  

 
 
individually, and one candidate has provided a 
statement. You can read her statement in this 
IAOS Bulletin issue. I will be sending out 
another email for everyone to vote. 

Finally, if you presented a research poster 
or talk at the SAA, please consider submitting 
an article, research update, news, or lab report 
projects to the IAOS Bulletin. You can submit 
your work to Carolyn Dillian at 
IAOS.Editor@gmail.com. Also, please take 
care of your IAOS membership dues if you 
haven’t done so already. Membership dues 
help the IAOS host conferences like the 
International Obsidian Conference (IOC). The 
next IOC will be in Japan in July 2023. Please 
see the IOC circular for additional information.  
 
Sean Dolan, IAOS President 
sgdolan@gmail.com 
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INTERNATIONAL ASSOCIATION FOR OBSIDIAN STUDIES 
PRESIDENT CANDIDATE STATEMENT 

 
Dr. Theodora Moutsiou 
 
My interest in obsidian began over twenty years ago when I first realised that there was surprisingly 
little known about the use of this unique material in the earliest human past. Investigating 
Palaeolithic obsidian became the focus of my PhD thesis that brought together all the available 
information on use and movement of obsidian spanning three continents – Africa, Europe, Asia. I 
have excavated obsidian-bearing sites, analysed material and investigated obsidian sources in east 
Africa, central and southeastern Europe, and Japan.  
 
I have studied obsidian as a proxy of past human behaviour and cognition and, recently, my 
research focus has expanded to the application of geochemical characterisation methods for 
sourcing. I am a Special Scientist at the Archaeological Research Unit, University of Cyprus 
(http://www.ucy.ac.cy/dir/en/cb-profile/tmouts01), researching island colonisation, human 
adaptation and raw material selectivity mainly through the study of provenance and distribution of 
Palaeolithic, Epipalaeolithic and early Neolithic obsidian and other rare raw materials in Cyprus 
and the broader eastern Mediterranean.  
 
As President of the IAOS, I will continue the efforts made by our previous presidents in managing 
the Association’s business activities, including the newsletter, document library and website. I am 
very interested to see our membership grow and I will utilise social media to expand IAOS online 
presence. As a European researcher I believe that I am ideally positioned to increase IAOS 
visibility outside North America (where the bulk of our members are based) and attract new 
members from regions not traditionally linked to the IAOS. To this effect, I will also work towards 
increasing IAOS visibility in international conferences/workshops. Moreover, through my 
involvement in outreach activities, such as the popular annual Researchers’ Nights events, I will 
initiate actions to raise public awareness and interest in archaeology and geology through obsidian, 
a material that has attracted people’s imagination for over one million years. Finally, an important 
issue within the scientific community I wish to address is the continuing lack of a shared global 
reference library of geochemical data on obsidian sources. It was one of the founding principles of 
IAOS and I believe it remains an important goal that we should work together towards. I look 
forward to serving the needs and interests of the IAOS community.  
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International Obsidian Conference (IOC) Engaru 2023 
 

Engaru Metro Plaza, Engaru Town, Hokkaido, Japan 
3–6 July 2023 

 
Website for IOC Engaru 2023: http://geopark.engaru.jp/ioc2023/  

 

First circular 
We invite those interested in all aspects of obsidian studies, from natural sciences to 

archaeology, to IOC Engaru 2023. We hope to maintain a global scope by highlighting obsidian 
studies throughout Northeast Asia at the conference. In addition, we will focus on geological 
heritage studies with regard to the development of public education and tourism in rural areas. 
Finally, we expect the further development of transdisciplinary research regarding obsidian 
studies and the sustaining of our communities through this conference. 

 
General information 

 
IOC Scientific Committee 

Biró, Katalin T. — Hungarian National Museum, Budapest, Hungary 
Glascock, Michael — University of Missouri, Columbia, MO, USA 
Kuzmin, Yaroslav — Institute of Geology & Mineralogy, Siberian Branch of the Russian 

Academy of Sciences, Novosibirsk, Russia 
Le Bourdonnec, François-Xavier — University Bordeaux Montaigne, Pessac, France 
Lexa, Jaroslav — Earth Sciences Institute of the Slovak Academy of Sciences, Bratislava, 

Slovakia 
Markó, András — Hungarian National Museum, Budapest, Hungary 
Ono, Akira — Professor Emeritus of Tokyo Metropolitan University, Tokyo, Japan 
Torrence, Robin — Australian Museum, Sydney, Australia 
Tykot, Robert — University of South Florida, Tampa, FL, USA 
Vianello, Andrea — University of South Florida, Tampa, FL, USA 

 
 

http://geopark.engaru.jp/ioc2023/
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Local Organizing Committee 

Ono, Akira (Chair) — Professor Emeritus of Tokyo Metropolitan University, Tokyo, Japan 
Matsumura, Yoshifumi (Secretariat) — Engaru Town Office, Hokkaido, Japan 
Hashizume, Jun — Niigata Prefectural Museum of History, Niigata, Japan 
Ikeya, Nobuyuki — Meiji University, Tokyo, Japan 
Kumagai, Makoto — Geo. Labo Co., Ltd., Engaru, Hokkaido, Japan 
Sano, Kyohei — University of Hyogo, Hyogo, Japan 
Shimada, Kazutaka — Meiji University, Tokyo, Japan 
Suda, Yoshimitsu — Nagasaki University, Nagasaki, Japan 
Takase, Katsunori — Hokkaido University, Hokkaido, Japan 
Wada, Keiji — Professor Emeritus of Hokkaido University of Education, Hokkaido, Japan 
Yamada, Satoru — Kitami City Board of Education, Hokkaido, Japan 

 
Registration 

Full registration       15,000 (JPY) 
Early-bird full registration (before 15 January 2023)  10,000 (JPY) 
Students and accompanying persons    5,000 (JPY) 
Early-bird student registration (before 15 January 2023)  4,000 (JPY) 
Conference dinner       5,000 (JPY) 
Post-conference field trip (optional)     TBC 

 Online registration will be available from October 2022 on the website for IOC Engaru 2023. 
 
Deadlines 

Registration for presenters:       17:00 JST, 1 March 2023  
Registration for attendees not presenting a paper or poster: 17:00 JST, 1 June 2023  
Submission of abstracts:       17:00 JST, 1 March 2023  

 
Contact persons 

Ono, Akira (ono@tmu.ac.jp ) 
Suda, Yoshimitsu (geosuda@nagasaki-u.ac.jp ) 
Matsumura, Yoshifumi (y.matsumura@engaru.jp ) 

 Note: If you require a visa to visit Japan, please contact us as soon as possible. 
 
 
 
 

mailto:ono@tmu.ac.jp
mailto:geosuda@nagasaki-u.ac.jp
mailto:y.matsumura@engaru.jp


 3 

Detailed information 
 
Conference details 
 Venue: Engaru Metro Plaza, Engaru Town (https://engaru-metroplaza.jp ) 
 Duration: 4 days, 3–6 July 2023 (including a one-day field trip) 
 Post-conference field trip (optional): 2 days, 6–7 July 2023 (details to be announced) 
 
Transportation 

Participants can reach Engaru Town by train from New Chitose Airport (CTS). The journey 
takes about five hours. For more information, see the following websites: 

Engaru Town (https://engaru.jp/information/page.php?id=224 ) 
New Chitose Airport (https://www.new-chitose-airport.jp/en/ ) 

 
Accommodation 

We are considering a hotel booking system for participants because there are few hotels in 
Engaru Town. Therefore, please wait until we provide further information before attempting to 
book a hotel. 
 
Conference sessions (to be confirmed) 

1. Formation of obsidian from a geological perspective 
2. Obsidian sources and their characterization 
3. Analytical methods and databases of obsidian data 
4. Cultural aspects of obsidian during different archaeological periods 
5. Lithic technology and traceological studies 
6. Regional development in relation to geological heritage and archaeological obsidian 

 
Conference format 

In the second circular (October 2022), we will state the final conference format (i.e., onsite, 
virtual, or hybrid). 
 
Styles of abstract and presentation 

Conference participants can submit an abstract for an oral presentation and/or poster. The 
abstract must not exceed 300 words (including the author affiliation details). Oral presentations 
are limited to 15 minutes, followed by a 5-minute discussion. Presenters are asked to use a 
standard presentation format (i.e., PPT or PDF). Details on poster style and the format of the 
poster session will be announced in the second circular (October 2022). The official language of 
the conference is English. 
 

https://engaru-metroplaza.jp
https://engaru.jp/information/page.php?id=224
https://www.new-chitose-airport.jp/en/
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Day field trip during the conference 
During the conference, attendees will visit the Shirataki obsidian source and Engaru 

Archaeological Center as a day trip. For information, please see the following websites: 
 https://www.google.com/maps/d/edit?mid=1CSJs5dN25IyZQSZcpxsnXcLNRjQvfFOb&ll=43.96735560106864%2C143.307415&z=12   

 https://my.matterport.com/show/?m=UbN2JmumPzw   

 
Post-conference field trip (optional) 

A two-day post-conference field trip is still under consideration, with the intention to visit 
obsidian sources around Shirataki in Hokkaido. There will be an extra fee for attending the field 
trip. 
 
Notes for online registration 
 Online registration will be available from October 2022 on the website for IOC Engaru 2023 . 
Registration will require the following information: 
 
• Name (family name, first name) 
• Title 
• Gender 
• Affiliation (institution, department, position) 
• Institution or home address (city, country, postal code) 
• Telephone number 
• Email address 
• Presentation style (onsite or virtual; oral and/or poster) 
• Student registration (confirmation needed; i.e., student ID card) 
• Details of accompanying persons 
• Special request(s) 

 
About Engaru Town and Geopark 

Shirataki Geopark is a National Geopark that includes the Shirataki obsidian source and 
Upper Paleolithic sites of geological and archaeological importance, mainly distributed in 
Engaru Town. For detailed information on the Geopark and Engaru Town, see the following 
files and website: 

http://geopark.engaru.jp/wp-content/uploads/2021/09/SHIRATAKI-GEOPARK-GUIDEBOOK2009.pdf   

http://geopark.engaru.jp/wp-content/uploads/2021/09/The-Shirataki-GeoparkProject2009.pdf   

https://engaru.jp  

The mean daily temperature in Engaru Town during early July is about 20°C, with a 
possibility of cold nights. 

https://www.google.com/maps/d/edit?mid=1CSJs5dN25IyZQSZcpxsnXcLNRjQvfFOb&ll=43.96735560106864%2C143.307415&z=12
https://my.matterport.com/show/?m=UbN2JmumPzw
http://geopark.engaru.jp/wp-content/uploads/2021/09/SHIRATAKI-GEOPARK-GUIDEBOOK2009.pdf
http://geopark.engaru.jp/wp-content/uploads/2021/09/The-Shirataki-GeoparkProject2009.pdf
https://engaru.jp
http://geopark.engaru.jp/ioc2023/
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OBSIDIAN HYDRATION DATING WITH OPTICAL MICROSCOPY:  
IS AGE ACCURACY IMPROVED BY MEASURING STRUCTURAL WATER 

CONTENT OF A SPECIMEN? 
 

Alexander K. Rogersa and Christopher M. Stevensonb  

 
a Maturango Museum, Ridgecrest, California, USA 
b Virginia Commonwealth University, Richmond, Virginia, USA 
 

Abstract 
In archaeological obsidian hydration dating (OHD), the age of an obsidian artifact is computed by 
using optical microscopy to measure depth of penetration of water absorbed since the artifact was 
created. The primary compositional determinant of the absorption (hydration) rate is intrinsic (or 
structural) water content, which varies between geochemical sources and also within a source. 
Currently the geochemical source of each specimen is determined and a hydration rate ascribed to 
that source. Water content of each specimen is not measured, and intra-source water variation 
limits the age accuracy achievable. We analyze the benefits of determining the hydration rate for 
individual specimens by measuring water content with infrared spectroscopy, which we term the 
calibrated rate method. We conclude that this provides significant improvement in age accuracy, 
and the improvement increases with obsidian water content. However, to be useful in a practical 
sense, a method of measuring intrinsic water content must be devised which is inexpensive and is 
not destructive to the specimen. We further conclude that OHD age accuracies on the order of 5% 
are feasible in the future with this method, but only with improvements in effective hydration 
temperature (EHT) accuracy.  
 
Introduction 
     Obsidian hydration dating (OHD) is based 
on computing the age of an obsidian artifact 
by measuring the amount of surface diffused 
water absorbed since the artifact was created, 
and converting the gain to an age with the 
appropriate hydration rate. The method is 
widely used in the Great Basin and the Inter-
Mountain west. Major advances have been 
made in in the past decade in understanding 
and applying the basic science of OHD 
(Rogers 2007, 2012; Stevenson et al. 2019, 
2021). It is known that the intrinsic (or 
structural) water content of obsidian is 
variable (Stevenson et al. 1993) and is the 
primary compositional determinant of 
hydration rate (Stevenson et al. 2000, 2021).  

The most commonly applied method of 
OHD involves determining the geochemical 
source of each artifact to be dated and 
ascribing a hydration rate to that source, so we 

describe it as the ascribed rate method (ARM). 
In this method, no attempt is made to measure 
the water content of each specimen. Previous 
analyses have shown that this method, 
although widely used, has fundamental 
limitations to the achievable accuracy (Rogers 
2008a, 2010; Rogers and Yohe 2021). In this 
paper we investigate an alternative method 
that determines the hydration rate of each 
individual specimen based on its structural 
water content, the calibrated rate method 
(CRM). Using propagation-of-error analysis, 
we identify the factors contributing to age 
accuracy and estimate their magnitude. We 
also identify the parameters that are most 
likely to yield significant improvements, and 
suggest a potential best accuracy achievable 
by OHD. 

The analysis is based on measurement of 
water gain by optical microscopy, and we only 
address other methods of water measurement 
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(Secondary Ion Mass Spectrometry –  SIMS – 
or infrared spectrometry) in terms of the 
accuracy requirements they should meet to be 
useful. Similarly, we discuss the benefits of 
possible improvements in measuring effective 
hydration temperature (EHT), but do not 
specify how the improvements should be 
accomplished. Accuracy is discussed in terms 
of standard deviation or coefficient of 
variation (CV = standard deviation/mean). 
The standard deviation (or CV) of the 
computed age is due to experimental error in 
measurements and in approximations in 
mathematical models, and we refer to it as 
"error" or "uncertainty" interchangeably. 
 
Obsidian Chemistry 
 Obsidian is an alumino-silicate, or 
rhyolitic, glass, formed by rapid cooling of 
silica-rich magma under the proper geologic 
conditions. Like any other glass, it is not a 
crystal, and thus it lacks the lattice structure 
typical of crystals at the atomic level, but it 
does possess a matrix-like structure exhibiting 
some degree of spatial order (Doremus 1994: 
27 Fig. 2, 2002: 59-73). Obsidians are 
typically about 74% SiO2 and about 14% 
Al2O3 by weight, the remainder being matrix 
modifiers (mostly alkaline oxides) and trace 
elements (mostly rare-earth elements) whose 
concentrations are source-specific (Doremus 
2002: 109, Table 8.1; Hughes 1988; 
Stevenson et al. 1998; Zhang et al. 1997). The 
anhydrous composition (chemical 
composition independent of water) of 
obsidians from a wide variety of sources has 
been shown to be remarkably consistent, 
within a few tenths of a weight percent (Zhang 
et al. 1997). The minute interstices within the 
glass matrix, on the order of 0.1-0.2nm in 
diameter, are the pathways where water 
diffusion takes place. 
 Obsidian anhydrous chemistry has 
traditionally been regarded as having a major 
influence on hydration rate and was the basis 
of hydration rate prediction equations (e.g. 

Friedman and Long 1976; Stevenson and 
Scheetz 1989). However, Stevenson et al. 
(1998, 2000) found no consistent influence of 
anhydrous chemistry on hydration rate. Zhang 
and Behrens (2000) and Behrens and Nowak 
(1997) found the effect of anhydrous 
chemistry to be negligibly small in their high 
temperature diffusion studies, although 
Karsten et al. (1982) reported that Ca2+ 
concentration may influence hydration rate to 
a very slight extent. It appears that anhydrous 
chemistry has a negligible effect on the 
magnitude of the hydration rate and attempts 
to predict rates from anhydrous composition 
are unlikely to succeed. 
 All obsidians also contain small amounts 
of natural water, known as intrinsic water or 
structural water, resulting from the magma 
formation process. The amount is generally 
<2% by weight (wt%) in natural obsidians, 
although cases of somewhat higher 
concentration are occasionally encountered 
(e.g. Mono Craters, Newman et al. 1986: 
1528, Table 1). The structural water exists as 
two species: molecular water (H2Om) and 
hydroxyl (OH). The water trapped in the glass 
as the melt cools is H2Om, some of which 
reacts with oxygen atoms bound to the glass 
matrix to form SiOH. The molecular water is 
free to diffuse, while the hydroxyl is 
chemically bound to the glass matrix 
(Doremus 1994: 198, 2001: 129). The sum of 
H2Om and OH is total water (H2Ot), which is 
the basis of this analysis. 

Obsidian forms from a melt which is 
primarily silica and alumina, and the melt is a 
liquid, with no internal order at the molecular 
level. As the temperature decreases, the glass 
network forms and the degree of order 
increases. If no modifier ions are present, the 
network forms with an interatomic spacing 
characteristic of its composition, about 
0.086nm (Doremus 2002: 67) for silica. 
Modifier ions present in the melt, such as 
water, cause the glass to form interstices 
around them (Shelby 2005: 145). A water 
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molecule has a radius in the range of 0.138-
0.233nm (Doremus 2002: 63), so its diameter 
is roughly 0.3 to 0.5nm. This leads to much 
larger interstices than for the water-free 
obsidian, which results in a greater openness 
leading to a more rapid hydration rate 
(Garofalini 2020; Kuroda et al 2018, 2019; 
Kuroda and Tachibana 2019). Thus, intrinsic 
water has a profound effect on hydration rate, 
and the effect increases with increasing water 
content (Behrens and Nowak 1997; Delaney 
and Karsten 1981; Karsten et al. 1982; 
Lapham et al. 1984; Rogers 2015; Rogers and 
Stevenson 2017; Stevenson et al. 1998, 2000, 
2019; Zhang et al. 1991; Zhang and Behrens 
2000).  

Four methods are currently used for 
measuring intrinsic water in obsidian: micro-
densitometry (Ambrose and Stevenson 2004; 
Stevenson et al. 2019); mass loss when 
obsidian powder is heated (Newman et al. 
1986; Steffen 2005); infrared (IR) 
transmission spectrometry (Newman et al. 
1986); and IR photo-acoustic spectrometry 
(IR-PAS, Stevenson and Novak 2011). 
However, micro-densitometry has proven to 
be unreliable in some cases of archaeological 
interest (e.g. the Coso volcanic field and the 
Bodie Hills volcanic field, both in California), 
and the other three techniques are costly and, 
as currently practiced, are destructive to the 
artifact. As a result, intrinsic water 
measurement is not conducted for most 
practical archaeological investigations in the 
United States today, which apply the ARM.  

Stevenson et al. (1993) analyzed the 
intrinsic water content of obsidian from the 
Coso source in eastern California. Coso was 
known to have four geochemically distinct 
subsources (Hughes 1988), and Stevenson 
demonstrated that the mean intrinsic water 
content of the subsources varied, and also that 
there was significant variation within each 
subsource. The variation in intrinsic water 
within a geochemical source or subsource 
leads to variations in hydration rate, which in 

turn increase the uncertainty (statistical error) 
in computed ages. From a practical standpoint, 
controlling for geochemical source in the 
ARM functions as a proxy for controlling for 
intrinsic water (Stevenson et al. 2000), albeit 
rather poorly (Stevenson et al. 1993; Rogers 
2008a). Figure 1 illustrates the process. 
Sourcing controls for the mean value (central 
tendency) of intrinsic water in the obsidian 
from that source. The uncontrolled intra-
source variation in water content contributes 
to uncertainty in the age, and is reflected in the 

standard deviation of age in the ARM. 
Figure 1. Hydration rate distributions for two 
hypothetical obsidian sources. The spread in rates is 
caused by intra-source water variations. Geochemical 
sourcing controls for central tendency, but cannot control 
for the spread, which contributes to uncertainty in age 
(CVke). 
 
Current OHD Method Overview 

In the conventional method of performing 
an OHD analysis (ARM), the geochemical 
source of the specimen is determined and a 
single hydration rate is ascribed to all 
specimens from that source. A mean rate for a 
geochemical source may be determined by 
any of a number of methods which include 
radiocarbon association, temporally sensitive 
artifacts, or accelerated hydration in the 
laboratory (summarized in Rogers and 
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Stevenson 2020). The intrinsic water content 
of the individual specimen is not measured in 
this method.   

The sources of error in the age 
computation by the ARM have been analyzed 
in detail (Rogers 2008a, 2010; Rogers and 
Yohe 2021). The contributors to error are 
measurement uncertainty of the hydration rim 
(typically  0.08 today), uncertainty in 
effective hydration temperature (EHT), errors 
in rate ascribed to the geochemical source, and 
errors due to intra-source water variation. 
Current practice is to compute EHT based on 
the temperature parameters determined from 
meteorological records (Rogers 2007, 2012) 
or from on-site sensors (Onken 1991; 
Stevenson et al. 1998). The accuracy of this 
procedure is approximately 1C (one-) 
(Rogers 2007, 2008b). Errors due to intra-
source variation in intrinsic water, and 
possible errors due to fluctuations in soil 
humidity, are included in the age standard 
deviation. 

The analysis of Rogers and Yohe (2021) 
includes humidity effects, but may be 
unnecessarily pessimistic. Humidity effects 
on hydration have been examined in the 
laboratory by Ebert et al. (1991), Friedman et 
al. (1994), and Mazer et al. (1991). However, 
soil interstitial relative humidity is typically 
over 95%, even in desert conditions, for 
depths greater than approximately 20cm 
(Campbell 2021). Most archaeological 
specimens are recovered from buried contexts, 
so humidity variation is not expected to have 
a large effect archaeologically. Humidity 
effects are not considered here, but can be 
included by the method of Rogers and Yohe 
(2021:10, equation 11). 
 
The Calibrated Rate Method (CRM) 

An alternative approach, the CRM, would 
determine the hydration rate individually for 
each specimen from its structural water 
content, which resolves the problem of intra-
source water variation, but not the 

computation of EHT. Conceptually, the 
method involves the following steps: 
 
1. Measure the water gained during 
hydration: Obsidian hydration is a water 
(H2Om) diffusion process. The amount of 
water absorbed and retained within the 
hydration layer increases with the square root 
of time (Crank 1975; Friedman and Long 
1976) although alternate rate exponents have 
been proposed (Riciputi et al. 2002; Stevenson 
and Novak 2011). The quantity absorbed can 
be measured by optical microscopy 
(thickness), secondary ion mass spectroscopy 
(SIMS) (thickness), or transmission IR 
spectroscopy (H2Om mass increase). For the 
purposes of this analysis we examine the 
conventional method of optical microscopy. 
 
2. Measure intrinsic (structural) water content 
of the specimen: This can be done by IR 
transmission spectroscopy or by IR 
photoacoustic spectroscopy (Stevenson et al. 
2013) and conversion of the infrared 
absorbance values to concentration using the 
Beer-Lambert law (Newman et al. 1986). 
  
3. Determine the EHT:  Calculate the EHT 
from meteorological data or sensors. This 
analysis assumes the current method, which 
infers EHT of the specimen from the 
temperature history of the site. 
 
4. Compute a hydration rate:  Compute a 
hydration rate for the individual specimen 
based on the EHT and the structural water 
content, using a calibration equation. The rate 
k is a function of absolute temperature (T), by 
the Arrhenius equation: 

 
k = k0(w) *exp[-E(w)/(R*T]   (1) 

 
where: k0(w) is the pre-exponential and E(w) 
is the activation energy, both of which are a 
function of water content w. Note that k0 is in 
the same units as k, and is not a function of 
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temperature; E is in J/mol, and R is the 
universal gas constant in J/(mol*K). The 
activation energy is a function of intrinsic 
water content, which causes the hydration rate 
to vary with water content as well. The form 
of the calibration equation is discussed below. 
 
5. Compute age: Use the equation:  
 
 t=r2/k        (2) 
 
where t is years before present, r is hydration 
rim thickness in micrometers (μ), and k is the 
hydration rate (μ2/1000 years) 
 
6. Compute age accuracy: Each age will have 
a standard deviation in years (or alternatively 
a CV) that is computed by the method 
described below. 
 

Step 4 of the proposed method requires a 
calibration equation, relating water content 
and temperature to hydration rate. Zhang 
(2008: 245) and Zhang and Behrens (1997) 
published such equations, which also included 
the effects of pressure. However, the data on 
which the equations are based were for 
geological conditions (700-1000K, and 
pressures up to 0.5gPa), and when the 
equations are applied to archaeological 
conditions (290K, 0.1mPa) they yield 
hydration rates which are over an order of 
magnitude too small. An equation for 
archaeological conditions has been published 
(Rogers 2015; Rogers and Stevenson 2017), 
but it was based on a small data set with a 
limited range of temperatures. An alternative 
equation is proposed below based on a larger 
archaeological data set with a much larger 
range of temperatures. The equation has the 
same form as that of Zhang and yields 
archaeologically valid hydration rates. This is 
the equation applied in this analysis (equation 
9 below). 
 
 

Accuracy Analysis for the CRM 
The computation of age based on obsidian 

hydration employs the model of equation (2), 
so the ultimate accuracy achievable is 
determined by the uncertainties in r and k. 
Analysis of uncertainties is based on 
propagation-of-error theory (Cvetanovic et al. 
1979: 51ff., Taylor 1982: 173-175). If a 
dependent variable y is a function of a number 
of independent variables x1, x2, ...xn, and the 
errors are independent, the standard deviation 
of y, y, is given by: 
 
 y

2 = ∑(∂y/∂xi)2*xi
2    (3) 

 
where the sum is taken over all n variables. In 
this case the dependent variable is t in 
equation (2), so 
 
 t

2 = (∂t/∂r)2*r
2 + (∂t/∂k)2*k

2  (4)  
 
After some algebra this reduces to:  
 
 CVt

2 = (2*CVr)2 + CVk
2   (5) 

 
Where CV = coefficient of variation (standard 
deviation divided by mean value) and the 
subscripts refer to the specific variable. Thus, 
CVt is the coefficient of variation of the 
computed OHD age. 

Determining the uncertainty in hydration 
rate (CVk) follows the same logic, but depends 
on the relationship between rate, temperature, 
and water content. We developed an equation 
by a least-squares best fit to an archaeological 
data set based on published data on two 
obsidian sources in eastern California: the 
Coso volcanic field in Inyo County and the 
Bodie Hills volcanic field in Mono County. 
The data set is made up of five distinct subsets: 
laboratory hydration measurements for two 
Coso obsidian subsources (Stevenson and 
Scheetz 1989: 25, Table 1); measurements of 
water content in all four Coso subsources 
(Stevenson et al. 1993; Rogers 2008); 
archaeologically-determined hydration rates 
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for all four Coso subsources (Rogers 2011); 
laboratory hydration data with aggregated 
measurements of water content for the two 
subsources in the Bodie Hills; and laboratory 
hydration data for two Bodie Hills specimens 
with specimen-specific water content data 
(Stevenson et al. 2021; Stevenson et al. n.d.: 
Tables 5 and 7). The size of the resulting data 
set is N = 29, the range of total water 
represented is 0.1 wt% to 1.02 wt%, and the 
temperature range is from 20C to 170C. 

The data set was used as an input to the 
curve-fitting routine in PSIPlot (v.9), by 
PolySoftware International, which computes 
best-fit parameters for any specified equation 
and data set, plus goodness-of-fit statistics. 
The resulting calibration equation is 
 
k = exp[36.29 – (10005 – 354*w)/T] (6) 
 
where k is in 2/1000 years, w is total water in 
wt%, and T is in kelvin. The fit between this 
equation and an archaeological data set (N = 
7) is R2 = 0.9998, with rms residuals = 0.342 
2/1000 yrs. This equation is an improvement 
over a previous equation in Rogers (2015) and 
Rogers and Stevenson (2017) in terms of 
accuracy, size of data set, and range of 
variation of temperature. 

Again, by equation (3) above, the 
uncertainty in rate is 
 
k

2 = (∂k/∂T)2*T
2 + (∂k/∂w)2*w

2  (7) 
 
The uncertainty in rate due to uncertainty in 
EHT, expressed as the CV, is the first term of 
equation (7) 
 
 CVEHT = [E/(R*T2)]*EHT   (8) 
 
Where EHT is the standard deviation of EHT. 
For typical archaeological conditions, T is 
approximately 293K, and [E/(R*T2]  0.11, 
so: 
 
 CVEHT  0.11*EHT     (9) 

The second term of equation (7) is found by 
applying equation (3) to equation (6) and is 
 
 CVkw = (354/T)*w    (10a) 
  
or, if T = 293K 
 
 CVkw  1.2*w     (10b) 
 
where w is the standard deviation of intrinsic 
water content in wt%. (The previous equation 
of Rogers (2015) and Rogers and Stevenson 
(2017) yields the same value for CVkw). Thus 
the overall uncertainty in OHD age is 
 
CVt

2 = (2*CVr)2 + CVkw
2 + CVEHT

2  (11)  
   
Again, the uncertainties are treated as 
independent, since there is no reason to expect 
mutual dependence. Note that the accuracy is 
a function of hydration rim value (r), while the 
other two terms are constants; it is not a 
function of water content or EHT. 

The numerical value of CVkw is 
determined by two factors: the accuracy of the 
IR measurement of water content (w), and by 
the inherent accuracy of equation (6) itself. 
Water content is determined by measurements 
of IR absorbance and the Beer-Lambert law 
(Levine 2002; Newman et al. 1986; Stevenson 
and Novak 2011). The accuracy of the water 
content can be computed from equation (10b), 
where w is now the inherent uncertainty in 
measuring intrinsic water by the Beer-
Lambert method, or about 0.02 wt% (Newman 
et al. 1986). The second factor, the accuracy 
of equation (9) itself, is given by the rms 
residuals and is  0.34 2/1000 years, resulting 
in a CVkw  0.01 – 0.02. Combining the two 
by the square root of the sum of the squares 
gives CVkw  0.03. Substituting this value and 
equation (8) into equation (11), and assuming 
the accuracy of rim reading setting r = 0.08, 
yields the age uncertainty by the CRM to be 
 
CVt

2 = (0.16/r)2 + (0.11*EHT)2 + 0.032   (12) 
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Quantification of Uncertainty 
We made numerical computations to 

estimate the effects of the error sources in 
equation (11). Three typical obsidians were 
considered. Two are relatively water rich, fast 
hydrating obsidians (Coso West Sugarloaf, 
mean water content 0.62 wt%, rate 18.14 
2/1000 years at 20C; Coso Sugarloaf 
Mountain, mean water content 1.02 wt%, rate 
29.87 2/1000 years at 20C) (Rogers 2008a, 
2011; Stevenson et al. 1993). The other is a 
low water content, slow hydrating obsidian 
(Bodie Hills Group 2, mean water content 0.11 
wt%, rate 10.03 2/1000 years at 20C) 
(Stevenson et al. 2021, n.d.). Computations 
were made for both the ARM and CRM. 
 
The Ascribed Rate Method (ARM) 

Error computations were initially made 
for the ARM as a basis for comparison. As 
pointed out above, for this case there are four 
sources contributing to the age error: 
hydration rim measurement (CVr = r/r); error 
in computing EHT; errors in the rate ascribed 
to the geochemical source (CVks); and errors 
due to intra-source variations in water content 
(CVke). The CV of age is computed by the 
equation: 
 
CVt

2=(2*r/r)2+CVks
2+CVEHT

2+CVke
2 (13) 

 
(Rogers and Yohe 2021: 10, Eq. 12, with 
CVhum omitted). 

Numerical values for the first three terms 
are: r = 0.8, EHT = 1.0C, and CVks = 0.05. 
To quantify the fourth term, CVke, Rogers and 
Yohe (2021: 10, Table 1) analyzed the 
variation in structural water content across 
five geochemical sources with water content 
varying an order of magnitude (approximately 
0.1 to 1.02 wt%). They found that the 
coefficient of variation of the structural water 
content consistently lies in the region of 20 – 
35%, regardless of the mean value; here we 
use 30% as a conservative value for analysis, 
so the value of CVke is computed by equation 

(10b) above, using 0.30 as the nominal value 
of CVw. Thus CVke = 0.36*w where w is total 
water in wt%. The age uncertainty for the 
ARM then becomes 
 
CVt

2=(0.16/r)2+(0.11*EHT)2+0.052+(0.36*w)2 (14) 
 
 Figure 2 shows a plot of this equation for 
WSL and BH2 obsidians as a function of 
hydration rim value (r) at an EHT of 20C. 
The results clearly show that the CV of age is 
a function of rim thickness when rim value is 
small, because of the r in the denominator of 
the first term on the right in equation (13); in 
fact, the CVt   as r  0, although this case 
is not of archaeological interest. Examination 
of equation (14) shows that the accuracy is a 
function of both the hydration rim value (r) 
and the specimen water content (and hence 
hydration rate) via the CVke term. 

Figure 2. Age coefficient of variation as a function of 
hydration rim. Three cases are shown: a relatively fast 
obsidian (Coso West Sugarloaf) and a slow obsidian 
(Bodie Hills Group 2), computed by the ARM; and age 
CV computed by CRM. Age accuracy is better in Region 
II than in Region I because the error contribution due to 
hydration rim measurement becomes negligible for rims 
> 4.  
 

When the rim values are less than 
approximately 4 (Region I) the measurement 
accuracy strongly affects the age accuracy, 
while greater than approximately 4 (Region 
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II), the CV of age becomes essentially 
constant. This observation applies regardless 
of hydration rate or temperature; it is simply a 
function of r, and better accuracy (a smaller 
value of r) means a smaller Region I. It is also 
independent of the method used to measure 
water gained during hydration, and it applies 
to the CRM as well. Figure 3 shows the 
phenomenon graphically. 

 
Figure 3. Age of the boundary between Regions I and II as 
a function of total intrinsic water content, for two values of 
EHT. Water content for Coso West Sugarloaf (WSL) and 
Bodie Hills Group 2 (BH2) are shown for comparison. 
Artifacts at a low temperature site, and made from a slow 
obsidian (w  1%), will not be in Region II unless the age > 
5500 years; more recent specimens will be in Region I, where 
accuracy is poorer. This dichotomy occurs with either ARM 
or CRM.  

The importance of this phenomenon is 
that, for Region I, the age accuracy is 
dominated by the rim measurement and 
improvements in other parameters are less 
important. This phenomenon is significant 
archaeologically, because a slow-hydrating 
obsidian such as Bodie Hills Group 2, in a 
low-temperature environment such as 
mountains, may take 6,000 years to reach 4, 
so most of the archaeological data from such a 
site will be subject to this degraded accuracy.  

Ten cases were analyzed numerically, 
covering slow and fast obsidians, with 
variations in EHT. Table 1 summarizes the 
cases and the resulting values of CVt. 
Accuracies are shown for two values of the 
hydration rim, Region I (r =1) and Region II 
(r = 7). 

The first point to be observed is that the 
value of EHT does not affect accuracy. Cases 
AR1 and AR2 are at different EHT, but the 
accuracy is the same, so the results are 
independent of temperature. Next, Figure 4 
shows the contributions of each error source 
for WSL obsidian, a relatively fast-hydrating 
obsidian, at EHT = 20C. Note that intra-
source variations in water content (CVke) are 
by far the largest contributor to age 
uncertainty in Region II, followed by errors in 
EHT. Note also that the error contribution of 
the hydration rim measurement is significant 
in Region I but decreases as mean rim value 
increases     and     for    rim     values    above  

Table 1. Current OHD Method (Ascribed Rate Method)* 
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Figure 4. Error term contributions for the ARM 
for Coso West Sugarloaf (WSL) obsidian at 
20C. Rim values < 4 fall within Region I. Note 
the accuracy is worse in Region I due to rim 
measurement error (CVr), and improves with 
increasing rim value; also note the large error 
contribution from intra-source variations in 
intrinsic water (CVke).  

 
approximately 4 the contribution is 
negligible. Figure 4 shows the overwhelming 
importance of controlling for intra-source 
variations in water content in any effort to 
improve OHD age accuracy, which is the goal 
of the Calibrated Rate Method. 
 
The Calibrated Rate Method (CRM) 

For the CRM the age uncertainty is 
computed by equation (12) above. Table 2 

summarizes results for the same ten cases, and 
shows that the accuracy is again independent 
of EHT, and is now also independent of water 
content. The calibration process significantly 
reduces the errors in Region II which were 
caused in the ARM by unmeasured intrinsic 
water variation for fast obsidians like WSL; 
the reduction in uncertainty is from 
approximately 22% to 12%. There is very 
little improvement in the BH2 case (13% to 
12%), since the intra-source variation is much 
lower with a dry, slow-hydrating obsidian and 
EHT uncertainty now becomes the dominant 
error source for Region II. Rim measurement 
errors again dominate Region I.  

Figure 5 shows the contributions of the 
error sources for EHT = 1.0C. The results 
were computed for WSL obsidian, but are 
independent of EHT and of hydration rate, so 
they apply equally well to other obsidians and 
temperatures. Here EHT accuracy is the 
dominant term in Region II, and roughly co-
equal with rim measurement accuracy in 
Region I. 
 Figures 6 and 7 summarize the data of 
Tables 1 and 2 by showing the improvement 
achieved by the CRM. Three obsidian sources 
are shown: a dry, slow obsidian, Bodie Hills 
Group 2; a moderately fast obsidian, Coso 
West Sugarloaf; and a fast, high-water content 
obsidian, Coso Sugarloaf Mountain. In all 
cases the improvement is greater in Region II 
than    in   Region   I   because   of   the   error  

Table 2. Improved Method (Calibrated Rate Method) 
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Figure 5. Error term contributions 
for the CRM for Coso West 
Sugarloaf (WSL) obsidian at 20C, 
showing the improvement due to the 
method. The current uncertainty in 
EHT (EHT = 1.0C) is assumed. The 
calibration process has greatly 
reduced the effects of intra-source 
water variation; accuracy in Region I 
is again limited by rim measurement 
(CVr), and in Region II by EHT 
(CVEHT).  

Figure 6. Comparison of age CV 
for the ARM and CRM in Region I 
for three typical obsidians, showing 
the improvement due to the CRM. 
Bodie Hills Group 2 (BH2) is a dry 
obsidian which hydrates slowly, 
Coso West Sugarloaf (WSL) is a 
moderately wet obsidian, and Coso 
Sugarloaf Mountain (SLM) is a wet, 
fast-hydrating obsidian. 

Figure 7. Comparison of age CV for 
the ARM and CRM in Region II, 
showing the improvement due to the 
CRM. Bodie Hills Group 2 (BH2) is 
a dry obsidian which hydrates 
slowly, Coso West Sugarloaf (WSL) 
is a moderately wet obsidian, and 
Coso Sugarloaf Mountain (SLM) is a 
wet, fast-hydrating obsidian. 
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contribution of hydration rim measurement. 
There is little improvement for the dry 
obsidian in either region, because the intra-
source variation in water content is small to 
begin with, but the improvement increases 
with increasing water content for both regions.  

Figure 8 summarizes the variation of age 
accuracy (CVt) as a function of total water 
content for both methods and both regions. It 
shows graphically that the age accuracy 
depends on total water content for the ARM in 
both regions, but not for the CRM, where the 
Region II accuracy is independent of water 
content and hence is independent of rate. It 
also shows that accuracy is worse in Region I 
than in Region II in both methods.  
  
Alternative Measurement Techniques 

The discussion thus far has been based on 
measurement of water penetration depth by 
optical microscopy and EHT computed from 
meteorological data or on-site sensors. We 
now address possible alternatives. 
 The quantity of water absorbed can be 
measured by either of two fundamental 
methods: depth of penetration by the water, or 
measurement of water mass gained. 
Penetration depth can be measured by optical 
microscopy (the standard in American 
archaeology today) or by SIMS; water mass 
gained can be measured by IR spectroscopy or 

by mass loss on heating. In either case, the 
hydration process is one of diffusion, so 
equation (2) holds. Equation (11) holds as 
well, so the critical parameter in determining 
the extent of Region I is CVx = x/x, where x 
is either water mass or penetration depth. For 
optical microscopy, with current laboratory 
accuracy, r  0.08 and the point where r = 
4 corresponds to CVr = 0.02. Thus, for any 
alternative technique to be competitive, its 
CVx should be less than 0.02 as well, for the 
same archaeological cases. Ideally Region I 
should be made as small as possible, because 
within that region improvements in EHT or 
calibration uncertainty tend to be dominated 
by the measurement error.  

As pointed out above, current practice in 
computing EHT based on meteorological 
records or on-site sensors yields an accuracy 
of approximately 1C (one-) (Rogers 2007, 
2008b), and it is unlikely that significant 
improvements are possible with this method. 
For fast obsidians analyzed by the ARM, EHT 
has much smaller effects than intra-source 
water variations, so improving EHT will yield 
little improvement; however, reducing EHT 
will pay off for slow obsidians analyzed by the 
ARM. It would also improve accuracy in the 
CRM, especially in Region II. Figure 9 shows 
the error terms which result if EHT could be 

Figure 8. Age CV for ARM and 
CRM, as a function of total water 
content. Note that use of the CRM 
leads to improved accuracy, but 
the accuracy in Region I is always 
worse than in Region II. 
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reduced to 0.5C. Here the overall error is 
reduced to approximately 6 – 7% for Region 
II. Reducing EHT to less than 0.5 does not 
lead to further improvement because of the 
calibration uncertainty of CVkw = 0.03.  

The ideal solution to the EHT problem 
would be the identification of some physical 
or chemical property of the obsidian specimen 
whose measurement would give the effects of 
temperature history alone, in other words, an 
intrinsic method for determining EHT. 
Stevenson et al. (2020) have proposed that 
areal density (profile area/thickness) of the 
SIMS hydrogen profile may reflect 
“molecular packing” within the hydration 
layer and thus the thermal history of an 
artifact. Water speciation in glass is also a 
possible method, since it is temperature 
sensitive, and, once it reaches equilibrium, is 
not time-sensitive (Ihinger et al. 1991; Zhang 
2008). This would necessitate measuring 
speciation of the water in the hydrated layer of 
a specimen separately from the intrinsic water. 
However, the feasibility and accuracy 
achievable have not been analyzed. Figure 9 
suggests that any such a method would need 
to yield an EHT uncertainty on the order of < 
0.5C to be useful.  
 

 
 

Discussion and Conclusions 
Improving the accuracy of OHD is a 

balancing act. For current methods the major 
limit to accuracy in Region I is measurement 
uncertainty, and in Region II it is EHT 
uncertainty and intra-source water variation. 
Further, the uncertainty introduced by the 
latter varies with the water concentration 
itself, so that a high-water content (fast) 
obsidian such as Coso is more severely 
affected than a low-water content (slow) 
obsidian such as Bodie Hills. The slower 
obsidian will always yield a more accurate age 
with the ARM, other parameters being equal. 
The CRM gives greatly improved accuracy in 
Region II for fast obsidians, but for slow 
obsidians the improvement is less significant. 
In Region I the improvement is also less 
significant because accuracy is dominated by 
rim measurement accuracy. Overall, the major 
limit to accuracy in Region I is measurement 
uncertainty, and in Region II it is EHT 
uncertainty. 
 An archaeologist analyzing obsidian data 
will always prefer to be working in Region II, 
due to its greater accuracy than Region I. This 
implies that the hydration rate, controlled by 
EHT and water content, must be such that the 
archaeological specimens have hydration rims 
> 4 in thickness, i.e. CVr < 0.02. Replacing 
optical microscopy with another measurement 

Figure 9. Error term 
contributions for the CRM for 
both Coso West Sugarloaf 
(WSL) and Bodie Hills Group 2 
(BH2) obsidian at 20C, with 
the uncertainty in EHT reduced 
to EHT = 0.5C. In Region II 
the error sources are well 
balanced, with a total CVt  
7%. In Region I the accuracy is 
limited by rim measurement 
(CVr). 
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technique such as FTIR or SIMS does not 
avoid the Region I/Region II dichotomy, and 
to be useful, the technique should again give 
an accuracy CVx < 0.02 for the same 
archaeological cases. 

Measurement of age by OHD causes 
damage to the specimen, and hence is 
regarded as “consumptive” testing by the 
museums and land-management agencies with 
cognizance over the specimens. In the case of 
optical microscopy the damage is in cutting a 
notch in the margin or removing a pressure 
flake for reading. If SIMS is employed the 
damage is a micron-size pit in the surface, but 
in either case, it is regarded as undesirable. 
Measuring water content by transmission IR 
spectroscopy currently requires preparation of 
a transparent billet from the specimen, which 
typically destroys the specimen. For the CRM 
to be useful in a practical sense, a method of 
measuring intrinsic water content must be 
devised which is inexpensive and is not 
destructive to the specimen.  
  We conclude that the CRM provides 
significant improvement in accuracy over the 
ARM, and the improvement increases with 
obsidian water content. We further conclude, 
based on the data in Figure 9, that OHD age 
accuracies on the order of 5% are feasible in 
the future with the CRM, but only if 
improvements in EHT accuracy are achieved. 
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WHAT ARE WE MEASURING WITH OBSIDIAN HYDRATION DATING? 
 
Alexander K. Rogersa and Robert M. Yohe IIb  

 
a Maturango Museum, Ridgecrest, California, USA 
b California State University, Bakersfield, California, USA 
 
     Obsidian hydration dating (OHD) is widely 
used in Great Basin archaeology, since sites 
there often provide multiple obsidian samples 
and few other chronometric clues. But from a 
“meta” perspective, what we are measuring 
with OHD and how do we interpret it? We 
compute an OHD age on a specimen, and now 
what?  

We all know that other chronometric 
methods have problems of interpretation, 
starting with the well-known issue with old 
wood in radiocarbon dating. 
Dendrochronological ages have their 
problems too – they can be precise but are 
notoriously difficult to interpret culturally, 
since large wooden beams were often cut and 
then stored for later use (Keet Seel is the 
classic example), or were recycled when 
structures were dismantled (often seen in the 
Mimbres area).  
 But with obsidian, are we dating what we 
think we are? When we say we are dating an 
artifact, what we are actually dating is a 
worked surface on the artifact, which may or 
may not reflect its use date. Further, OHD 
dates can be measured on any piece of 
obsidian, but unless the date is on a culturally 
modified surface, it may be meaningless. 
Anyone who has done OHD analysis has seen 
cases where the age from the dorsal surface of 
a flake is significantly older than the age from 
the ventral surface of the same flake, or has 
found different ages on a margin of an artifact 
and on a break. The cleanest ages, in terms of 
interpretation, are probably those on working 
margins of tools – projectile points, flake 
tools, core tools (aka “scrapers”), or burins. In 
these cases, the age probably represents 
manufacture or rework of the tool.  

 Bifaces, on the other hand, are not as 
clean. Large nodules of obsidian were not easy 
to transport and tended to be wasteful, so 
obsidian for trade or exchange was usually 
fashioned into bifaces. These were a 
convenient and efficient form for transporting 
obsidian. Since bifaces were often curated for 
future use, the age of the biface reflects the age 
of manufacture but does not necessarily 
indicate the age of use.  
 Debitage is a separate issue and a big one. 
We find lots of it, and land managers generally 
don’t care if it gets cut, so we have lots of ages 
on debitage. But what do they represent? The 
first thing to remember is that debitage 
samples are biased toward specimens which 
are physically large, simply because it is very 
difficult to make OH readings on small flakes. 
It is also difficult to do geochemical sourcing 
on small flakes. This creates an unrecognized 
problem: since big pieces of debitage were 
often curated or scavenged for reuse by 
subsequent occupants of a site, the OH reading 
may reflect the time the debitage was created, 
but not when it was subsequently used. The 
tiny flakes, on the other hand, reflect the latest 
human actions but are nearly impossible to 
read (I say “nearly” because even pressure 
flakes can sometimes be read, but we don’t 
often do it.) Thus, inferring ages of site use 
based on debitage ages may be inadvertently 
biased toward older ages. However, a bias in 
the other direction is also possible if the 
debitage is the result of subsequent stone 
transport and tool rework. 
 Two thought experiments can illustrate 
the problem. First, Rose Spring (CA-INY-
372) is a major site in eastern California It is 
the type site for the Rose Spring projectile 
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point, and provides clearly-defined ages for 
the transition from atlatl and dart to archery in 
the western Great Basin (Yohe 1992, 1998). A 
subsequent OHD analysis computed OHD 
ages of projectile points and major debitage 
(Rogers and Yohe 2014). The OHD age of the 
Rose Spring projectile points (N = 36) was 
1276 ± 570 cyb2k, or Haiwee Period, as they 
should be; however, the age of the debitage (N 
= 28) was 3216 ± 1306 cyb2k, or Newberry 
period. The difference was statistically 
significant at the 95% confidence level, which 
suggests the obsidian was being scavenged 
on-site and re-used. Thus, if pot-hunters had 
stolen all the Rose Spring points before the 
excavation (as they did other artifacts), the 
debitage data would have misclassified the 
age of the site. 
 Second, in the late 1970s the late Emma 
Lou Davis conducted a major excavation on 
the northwest margin of the playa of 
Pleistocene Lake China, about 40 miles south 
of Rose Spring (Davis 1978). Although the 
Early Man claims have been discredited, both 
artifacts and faunal remains clearly show the 
site was Paleoindian in age. A re-examination 
of the site by Mark Basgall around 2004-2005, 
resulted in collection of obsidian debitage 
from well-surveyed surface contexts (Basgall 
2006). An analysis of the OHD ages of the 
debitage (Rogers 2018) showed the peak use 
in terms of dates/period was Early Archaic 
(Pinto period), not Paleoindian; further, peak 
use in terms of intensity (dates/millennium) 
was late Prehistoric (Marana period). So, in 
this case, surface obsidian debitage ages 
reflect subsequent use of the site, including 
transport and rework of new obsidian. The 
earlier use of the site, which had been revealed 
by Davis’s excavation, was not indicated. 
 So, our conclusion is that we need to be 
careful about how we interpret OHD ages, and 
what we infer from them. If considered 
carefully, they shed light on interesting 
cultural questions. For example, at Rose 
Spring the ages show definitely that the 

inhabitants of the site were recycling obsidian, 
probably to avoid a long trek to the quarry. But 
if not so considered, they can be seriously 
misleading, as in the case of the Emma Lou 
Davis site.  
 All chronometric measurements must be 
considered in context. For radiocarbon, this 
means accounting for such issues as old wood, 
inorganic carbon, and marine reservoir; for 
dendrochronology it means cutting vs. non-
cutting dates and storage and reuse of timbers; 
for dating by projectile point typology it 
means classification dilemmas and the 
longevity of each type in a particular area; for 
OHD the critical context is the manufacturing 
cycle and use life of the artifacts themselves. 
No chronometric measurement can be treated 
as a black box. 
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ABOUT OUR WEB SITE 
 
The IAOS maintains a website at 
http://www.deschutesmeridian.com/IAOS/  
The site has some great resources available to 
the public, and our webmaster, Craig Skinner, 
continues to update the list of publications and 
must-have volumes.  
 
You can now become a member online or 
renew your current IAOS membership using 
PayPal. Please take advantage of this 
opportunity to continue your support of the 
IAOS. 
 
Other items on our website include: 
 

 World obsidian source catalog 
 Back issues of the Bulletin. 
 An obsidian bibliography 
 An obsidian laboratory directory 
 Photos and maps of some source 

locations 
 Links 

 
Thanks to Craig Skinner for maintaining the 
website. Please check it out! 
 

CALL FOR ARTICLES 
 

Submissions of articles, short reports, abstracts, 
or announcements for inclusion in the Bulletin 
are always welcome. We accept submissions in 
MS Word. Tables should be submitted as Excel 
files and images as .jpg files. Please use the 
American Antiquity style guide for formatting 
references and bibliographies.  
http://www.saa.org/Portals/0/SAA%20Style%2
0Guide_Updated%20July%202018.pdf   
 
Submissions can also be emailed to the Bulletin 
at IAOS.Editor@gmail.com Please include the 
phrase “IAOS Bulletin” in the subject line. An 
acknowledgement email will be sent in reply, so 
if you do not hear from us, please email again 
and inquire.  

 
Deadline for Issue #69 is December 1, 2022. 
 
Email or mail submissions to: 
 
Dr. Carolyn Dillian 
IAOS Bulletin, Editor 
Spadoni College of Education & Social Science 
Coastal Carolina University 
P.O. Box 261954 
Conway, SC 29528 
U.S.A. 
 
Inquiries, suggestions, and comments about the 
Bulletin can be sent to IAOS.Editor@gmail.com   
Please send updated address/email information 
to Lucas Martindale Johnson at 
lucas@farwestern.com  
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MEMBERSHIP 
 
The IAOS needs membership to ensure success 
of the organization. To be included as a member 
and receive all of the benefits thereof, you may 
apply for membership in one of the following 
categories: 
 
Regular Member: $20/year* 
Student Member: $10/year or FREE with 
submission of a paper to the Bulletin for 
publication. Please provide copy of current 
student identification. 
Lifetime Member: $200 
 
Regular Members are individuals or institutions 
who are interested in obsidian studies, and who 
wish to support the goals of the IAOS. Regular 
members will receive any general mailings; 
announcements of meetings, conferences, and 
symposia; the Bulletin; and papers distributed 
by the IAOS during the year. Regular members 
are entitled to vote for officers. 
 
*Membership fees may be reduced and/or 
waived in cases of financial hardship or 
difficulty in paying in foreign currency. Please 
contact the Secretary-Treasurer with a short 
explanation regarding lack of payment. 

 
 
NOTE: The IAOS asks that all payments be 
made using the PayPal link on our website: 
http://www.deschutesmeridian.com/IAOS/me
mbership.html 
 
For more information about membership in the 
IAOS, contact our Secretary-Treasurer: 
 
Lucas Martindale Johnson  
lucas@farwestern.com 
 
Membership inquiries, address changes, or 
payment questions can also be emailed to 
lucas@farwestern.com

ABOUT THE IAOS 
 
The International Association for Obsidian Studies (IAOS) was formed in 1989 to provide a forum for 
obsidian researchers throughout the world. Major interest areas include: obsidian hydration dating, obsidian 
and materials characterization (“sourcing”), geoarchaeological obsidian studies, obsidian and lithic 
technology, and the prehistoric procurement and utilization of obsidian. In addition to disseminating 
information about advances in obsidian research to archaeologists and other interested parties, the IAOS 
was also established to: 
 

1. Develop standards for analytic procedures and ensure inter-laboratory comparability. 
2. Develop standards for recording and reporting obsidian hydration and characterization results 
3. Provide technical support in the form of training and workshops for those wanting to develop their 

expertise in the field.  
4. Provide a central source of information regarding the advances in obsidian studies and the analytic 

capabilities of various laboratories and institutions 
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