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was the focus of a State of California, Department of
Transportation's (Caltrans') data recovery program
(Dominici n.d.). Chace (1980) incorporated 17 obsidian
hydration rim ﬁeasurements from the Nelson site to con-
struct his Obsidién Butte hydration rate.

The calibration of Obsidian Butte hydration rate
enables hydratibn analysis to be used as an archaeolog-
ical dating technique for the Far Southwest. Research
hypotheses concerned with archaeological and anthropo-
logical theory, can only be formulated and tested
regionally once a chronology of an area is adequately
understood and empirically‘tested. One of thé major
difficulties in the developmeﬁt of chronélogies of
prehistoric occupation in the Far Sbuthwest is tﬁe
absence of temporally sensitive, diagnostic artifacts
with which to assess site antiquity. This is in part a

function of not only the physical paucity of diagnostic

-~

y
materials, but also the absence of seriations for A

ceramics and flaked lithics which assééiate typological
variability with differing temporal periods. The
majority of prehistoric sites in this region also lack
organic materials for C-14 dating. For most of the Far
Southwest, however, archaeological collections do include
some obsidian chipping waste which may often be the only

means for dating sites.
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This thesis also attempts to discern the implica-
tions of the Obsidian Butte hydration rate as it pertains
to obsidian exchange in specific and Late Prehistoric
exchange in general. The obsidian dating method has
direct implications upon the time framework of the
Obsidian Butte obsidian exchange. Once the time framef
work has been determined for obsidian exchange, then
obsidian can be used as a tracer item in a network
analysis and may be used to describe the exchange
complexity (extent and direction). Secondarily, this
research tests;several hypotheses concerning the regional .
exchange system of dbsidian Butte material by synthesiz-.
ing available data from the Far Southwest. The research
of Ericson (1977) and Shackley (198l1) served as the
impetus for the development of'this thesis, and provided
the major hypotheses which will be tested.

The first section of this paper presents a review of
literature pertinent to obsidian hydration dating in ?’
California. In éddition, the research concerning the
Obsidian éutte hydration rate is discussed as is the
obsidian exchange pattern in the Far Southwest. From
this information, a research methodology has been formu-
lated and is presented in Chapter II. The research
methodology provides a discussion of the problems and

merits of the method of obsidian hydration dating as it
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relates to the Far Southwest. Furthermore, the research
orientation of this thesis is discussed in relationship
to the specific data base and explicit research ques-
tions. The last section of Chapter II discusses the
parameters that should be incorporated when attempting to
calibrate a source specific obsidian hydration rate. The
detailed discussions in these sections and the data
contained in Appendix A have been provided for future
research comparisons. Frequently hydration studies lack
this important information.

Chapter III synthesizes all available informatioh
cdncerning Obsidian Butte which is pertinent to its
hydration rate calibraéion. This chapter also presents a
description of the source before and after the numerous
impacts created by modern development. Next the unique
circumstances regarding Obisidian Butte availability
periods are discussed. The final section of the chapter
discusses the hydfatioh rate for Obsidian Butte propdﬁed
by Chace (1980).

A brief environmental and cultural éetting:for the
CA-SDi-5680 site complex is provided in Chapter 1V.
Chapter V presents the data base from CA-SDi-5680 used
for this research and hypothesizes the best fitting

obsidian hydration rate model for Obsidian Butte. This
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selected rate is then calibrated by empirical testing of
all available data.

The last topic addressed is the Late Prehistoric
exchange of obsidian specifically aﬁd other items
generally. The focus of the chapter deals with the
implications regarding the hypothesized Obsidian Butte
hydration rate (presented in Chaptef V) and exchange.

2 discussion and summary of this research, as well as
suggested future research programs, are'to be found in

Chapter VII.

ot
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development of a measurable birefringence stress layer
through a sequence of processes which are not totally
understood.

Obsidian is a naturally occurring volcanic glass
which is of rhyolitic composition. Water begins to
diffuse slowly from the obsidian surface into its body as
soon as a fresh surface of obsidian is exposed to the
atmosphere. When the layer has reached a thickness of
about one-half micrometer or hgre, it is detectable and
measurable by conventional microscopic examination of a
thin section in the laboratory. The measured thickness
of the hydration layer/rim is then converted into age
terms.

The rate at which the hydration proceeds must be
estimated in order to convert bydration thickness .into
aéé. Two general methods have been proposed. The first
involves a direct calibration of the hydrétibn rim th}ck-
ness with known radiocarbon, potassium-argon or cultu;al
dates on materials associated with the obsidian; the
second involves an experimental determination of the
hydration rate.

The principal variables governing the growth rate of
the hydrated layer include not only time, but also past
ambient temperature of the obsidian, and its chemical

composition. Discrepancies among hydration age
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investigations have resulted due to the failure to under-
stand accurately the temperature and composition
variables of the study pieces. The importance of these
variables which influence the hydration rates have been
noted by a number of scholars (Friedman and Smith 1960;
Aiello 1969; Ericson 1969, 1973, 1975, 1977; Kimberlin .
1971, 1976; Michaels and Bebrich 1971; Morgenstein and ;
Riley 1973, 1975; Suzuki 1973; Layton 1973; Ericson and
Berger 1976; Kimberlin 1976; Friedman and Long 1976;
Ambrose 1976; Origer 1982; Friedman and Trembour 1983).

. In summary} prior tesearch has refined £he obsidian
hydration dating technique by determining variables of
the hydration process. Researchers are still doubtful of
the actual mathematical model which bgst fits the hydra-
tion process. The Simplest raté model proposes that
hydration is linear (Meighan et al. 1968) with respect to
time--that is, each micron of hydration takes_the»same
amount of time to form. All other proposed models \
operate on the premise that each micron will require a
lonéer time to form the preceding micron. The differ-
ences among these various rate models relate to how much
additional time is needed to form each subsequent micron
of hydration (Friedman and Smith 1960; Clark 1964;

Findlow et al. 1975; Kimberlin 1976; Ericson 1977).

Ericson's research concluded that the "Diffusion" model

-2l
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use and exchange in the Far Southwest. Archaeologists
doing research in this region have relied on Chace's
(1980) proposed Obsidian Butte hydration rate to date
their archaeological sites based on limited unsourced
obsidian samples submitted for hydration analysis. Two
inherent problems exist within these practices. First,
Chace's (1980) proposed rate ignored the methodology and
theory presented by Ericson (1977, 1978). Secondly,
researchers in the Far Southwest have not attempted to
empirically test their data against Chace's (1986) rate

or any of the other five hydration rates proposed for

Califérnia obsidian sources. ‘However, due to the lack of

thorough examination of these'issues, a large body of
potentiaily'important obsidian hydration data remains
relatively useless.

The ﬁnfortunate nature of this problem is that
although there has bezn an extensive amount of reSearch.
done on the obsidian hydration dating technique, the i
situatién has not been alle?iated; énd fhis is in light
of the fact that the hydratibn dating method is a much
needed procedure in the Far Southwest. This unique
situation of the Far Southwest is due to a combination of
factors. There is a general lack of diagnostic artifacts
recovered from the prehistoric sites, and there is a lack

of developed artifact seriations which are temporally
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The research questions dealing with Obsidian Butte
exchange that can be addressed with the data recovered
from the CA-Sbi-5680 site complex are:

- Do the frequencies of exotic materials at CaA-
SDi-5680‘equal or exceed frequencies of exotic
materials at other sites in similar cultural
and natural environments along known corridors?

- Once the frequency of obsidian has been deter-
mined, how can these data compare to existing
obsidian exchange network models as proposed by
Shackley (1981:107-116) ané Ericson (1977:199-
202)? | '

Hydration Parameters

As stated previously, Ericson's studies (1977, 1978)
illustrate the need for obsidian hydration dating
research to incorporate three parameters: source, hydra-
tion, ana known age. Givén these parameters from a {'
single site, it is then possible to test the six proposed
California rates and determine which one best fits the
data. Friedman and Trembour (1982) have emphasized the
importance of the past ambient temperature of obsidian

governing the growth rate of the hydration rim.

Chemical Characterization. Chemical characteriza-

tion of obsidian can be described as a process or
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Archaeological findings in the Far Southwest indicate
that prehistoric populations were utilizing obsidian from
at least four sources; (1) Coso, (2) Obsidian Butte, (3)
San Felipe, and (4) Punta Mangles (Bouey 1984:55;
Christenson and Russell 1981:132-139; Shackley 1981;
Banks 1971). Three other sources are recognized in Baja
California and may;have also played an important role in
prehistoric economies of the Far Southwest. The first is
the Arroyo Matomi drainage obsidian (Douglas 1981) found
just south of the location of the San Felipe material and
may derive from the same source pool‘in the headwater
mountains. Another sourceias~reported by a local. rancher
(Bouey 1984) may be located in the Sierra de San
Francisco, and a third appa;ently is in the vicinity of
Mexicali (Laylander 1983). Geﬁeral locations of the
obsidian_soufce areas are indicated on Figure 1.

Chemical characterization work had focused on two
sources in the Far Southwest,.Coso and Obsidiaﬁ Butte.
Recently, however, Paul D. Bouey (1984) has published )
qualitative trace element anélysis on saméles from two
Baja California’obsidian sources, San Felipe and Punta
Mangles. Bouey states that the Coso, Obsidian Butte, San
Felipe and Punta Mangles sources can be distinguished on

the basis of the rubidium (Rb)/strontium (Sr)/Zirconium

(2r) ratio. The Coso numbers plot in a position which













identified by applying three different techniques

(Ericson 1977:36). For purposes of determining sources
r in the Far Southwest, rapid scan X-ray fluorescence
. technique is adequate because the available sources are
F chemically discrete (Jack and Carmichael 1969; Bouey

1984). The short half-life radionuclide INAA technique

proposed by Ericson (1977:36) can also be used. However,

the most precise laboratory procedure is available with

the application of the long half-life radionuclide INAA

.

technique of chemical characterization. This technique

is used in cases where the analyst does not have the

3_

L necessary information for the other two techniques.
™ ' Chemical characterization research on obsidian arti-

facts from prehistoric sites in the Far Southwest

indicate four exploited obsidian sources. Trace element

values have been published for only two of these sources,

Coso and Obsidian Butte. Recently, source work on two-

Bajé sources, San Felipe and Punta Mangles, has been X

"3

presented (Bouey 1984). Three other soﬁfces.are

recognized in Baja California and should be considered

when source work is undertaken, although chemical charac-

terization information is not available.
i - After the initial identification of the source of
the obsidian through chemical characterization, two tasks

F# involved in calibrating a specific hydration rate remain.
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One of these involves the age determination of some
"known" samples through correlation with associated

radiocarbon dates. The other is to measure the hydration

layer,

~

Radiocarbon Dating. The organic samples used for

radiocarbon dating come from CA-SDi-5680. They were
processed at the Institution of Geophysics and Planetary
Physics, at the University of California, Los Angeles
(UCLA). All the work was done under the supervision of

Dr. C. R. Berger. Each associated organic sample was

given a UCLA radiocarbOn‘numbe; and its provenience

recorded. The description of'the_process utilized by the
UCLA radiocarbon lab is taken mainly from Ericson
(1977:41-45).

First, a pre-treatment of the organic samples with
1 ﬂitrogéﬁ sodium hydroxide which‘removed humic acid
residues -and 3 nitrogen hydrochlorines which rémoved .
residual carbonates or bicarbonates was done. Root halrs
and rootlets were removed manually. The éamples were
then burned in a close oxygen environment. The combus-
tion produced a gas mixture. All components of the gas
mixture except carbon dioxide and radon were removed by a

system of interconnected traps and catalysts.

Oxygen and other impurities were removed from the

"countable" carbon dioxide. Stored in a high-pressure
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container for a period of four days to a month, the
"countable" carbon dioxide was rid of radon. Radon has a
half-life of 3.8 days. The process of combusting and
cleaning usually took three to four hours, and at times
required up to eight hours.

For a period of 1,000 minutes or 16 hours and 40
minutes, the f-decay of the radiocarbon or Carbon-14 was
counted which was contained in the carbon dioxide gas.
This was accomplished by placing the gas in a 7.5-liter
Geiger counter surrounded by an array of 13 Geiger-Muller
anticoincident counters. The féllowing equation
illustrates the.calculations involved in determining
a radiocarbon date:

DATE (yrs.) = 8.030 1 1(x/¥/T)

where:
. X = 95% oxalic acid standard cpm
Y = Carbbn-14 and Radon minus Radon minus
Marble background ' t
T = Time

The value of "modern" or 95% oxalic acid pre-1950 stand-
ard was approximately 40 counts per minute. For "o0ld" or
marble or background standard the values were approx-

imately 13 counts per minute. Depending on their age,

the unknown samples ranged between 40 and 13 counts per












hydration reactions should be accelerated with concom-
itant increased hydration thickness with all other
factors being-equal. However, Origer (1982:23) found
that increased EHTs can result from lowered temperatures.

It was stated that ‘temperature range is the key variable

in determining EHTs because those areas with broader
ranges of temperaturés annually, actually produced the
larger EHTs (Origer 1982:24).

Another factor proposed to alter the EHT of an
obsidian object is the depth below surface from which it
was obtained. Unfortunately, general empirical equations
which link surface air tempefatute as a function of ‘depth
have not been developed. One reason these equations are
lacking is due to the numerous variables involved in soil
teméerature. A diagram taken from Ericson (1977:63,
Plate 1-4) illustrates the variation of EHT relative to'
soil depth and MAT (Figure 2).

Surfacé obsidian is particularly vulnerable ﬁo thQ:
temperature factor especially in aréas in which brush.
fires are common. Friedman and Trembour (1983:545) have
done replicative tests to examine Ehe effects of high
heat (burning) on test obsidian flakes. It was found

... from laboratory heating tests that

temperatures below 540°C could produce first, a

deepening of a preexisting hydration layer, and










% r = = — r =
. ST ERIER RV TP - SV PN TR TR Y

- ¢
'»%W‘Qf -

At e oy

of the hydration rim. These variables include:

(1) erosion caused by water tumbling or blasting by
windborne sediments which physically removes the hydra-
tion rim (Ffiedman and Smith 1960:486), (2) ﬁrtifact
reuse and breakage which can lead to misinterpretation of
hydration measurements (Clark 1961:70), and (3) possibly
geothermal activity and soil pH which may affect hydra-
tion rates (Kaufman 1980:379).

Detailed information concerning a site's
microclimate, descriptions of the obsidian artifacts'
morphological ch#racteristics and meteorological data
from existing references, should be applied when detér-'.
mining a hydration rate when the final age conversion
calculation is finally made. Although the depth from
which anbobject is féund has some bearing on the EHT, the
EHT-will be basically the same for a series of artifacts
buried at one site, where all samples had experienced the

same microclimate (Friedman and Trembour 1983:546). 'i

-~Conclusion

The initial phases of the study of obsidian hydra-
tion as a dating method are time-consuming and costly.
Measuring the hydration rim is a relatively cheap and
easy procedure. However, translating the hydration rim

measurement into an age determination requires several

ancillary studies and correlation of their results.
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represent is to compare numerous adequatL samples of

sourced and hydrated obsidian obtained f

-

rom single sites.

Implications Regarding Late. Prehistoric [Exchange

The available ethnographic and arcﬁaeological data

suggest physical, linguistic and cultural relationships

existed between the groups in Imperial V

alley (Salton

Trough) and the Peninsular Range Provinc@. These may

have begun as early as 1500 A.D. and poésibly started

even 700 years earlier (Shackley 1981:15).' It was

previously suggested that the relations@ips of these two

groups continued until and even after Euro-American

contact (Shackley 1981:15-25).

The date of A.D. 1210 was correlate?

1 with the start

of Obsidian Butte obsidian exchange based on the very

limited amount of data presented in this

widest hydration rim measurements source

thesis for the

d to Obsidian

Butte (8.9 and 9.7'micfons). However,'the'possibilitx.’

that Obsidian Butte obsidian was exploitled prior to A.D.

1210 exists on a combination of factors.

are recorded unsourced hydration rim measurements from

the Far Southwest in excess of 9.7 microi

1980:10). Also, an earlier exploitationj

Such factors

ns (Chace

date is possible

due to five availability periods of Obsidian Butte

obsidian in the last 2000 years (Waters 1983:383; Weide

1976:13). Finally, ethnographic and archaeological data
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3. Do the Obsidian Butte obsidian qﬁdration rim

. . . I
measurements associated with a radiocarbon

-

Edate

t
substantiate the proposed T = 78.16(x) formula?

4. Do the effective hydration tempe@atures

substantially affect the Obsidian Butte ob#idian hydra-

tion rate?

5. Are there Obsidian Butte obsidi]
measurements that correlate with the Obsi
accessibility dates?

6. A corollary question of Number 5

i
i
i

\ hydration

H

&an Butte

'

|

i is, does the

frequency distribution of obsidian Butte hydration rim

measurements show interruptions of obsidia

which would correlate to the lacustral int

Cahuilla?

7. Does the spatial distribution of
Butte obsidian measurements show equal di

throughout the Far Southwest through time?

T
I

h exchange

&

érvals of Lake
gthe Obsidian
fribution

T

i
i

v

8. Do the relative percentages of ﬂésidian and

Colorado Buff Ware show a differential raAking of trade/

travel corridors (i.e. those used inter—vi¥lage as

compared to inter-tribal)?
9. Do the relative percentages of o

indicate site type?

§
1!

bsidian

;
1
!
!
i

|
i
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- Debrua A, bumiaict
State of California
Department of Transport-tion
District 11
2829 Juan Strect
P.O. Box 85400
San Diego, CA 92138-S4ur

November 8, 1983

Regents of the University of Califernia - gy24
Dr. C. Rainer Berger :

Geophysics Laboratory

University of California, Los Angeles

405 Hilgard Ave.

-Los Angeles, CA 90024

Dear Dr. Berger,

I am sending 67 obsidian specimens (49 for sourcing ana hydratior
18 for sourcing only) and 10 charcoal samples: " Additionally, 5
charcoal samples plus associated obsidian are being sent in the
event that the charcoal samples choosen can not be processed. Ai.
work will be performed under the commercial service contract #T-1.,
150. As mentioned over the phone, please invoice prior to Decem-
ber 31, 1983 which is the expiration date. If you have any ques-
tions, please call me (ATSS 631-5992 or 619-237-6992).

Debra A. Dominici
District Archaeologist

LATL,’ea

Attachment

cc:Env., File
Arch. File

—@.@JE_U“
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LEIALLEY * UAVIY * IMVINE ¢ LU ANGELEY * HIVRIOIDE * 3AN DikiU * 3AN FUANCIXG

SANIA BANBAKRA * 3Nty LHLE

Ms.Dehra A. Damini

District Archaeologist

Cal Trans
San Diego,CA 92138

Dear Ms. Daminici:

ci

bistetess ol Gouphiysics aud Planctaey Pliyses
Lass Al geley, Caliluima Y0024

Marca 29, 1984

QONTEACT No. T-11,150

Here are the radiocarbon dating rosults for €21-5680, the Nelson Site.

UCLA No. Unit No. -

25453
B
c
‘ D
E
F
G

H 1

1

3 1L

16

Depr_h
10-20am
40-50am
50-60am

10-20an
30-40an
70-80cm

70~80cm
30-40am

50-60an
110-120an

AL

less than 300 years

403 + 160 years

less chan 300 years

sapple too @mall to run -

" less than 300 years

If there are dny questions please Jdo not hesitate to call me at

213-825-1469.

Sincercly yours,

C. By

C.R.Berger

g

Protuessor
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UNIVERSITY OF CALIFORNIA, LOS ANGELLS

-

ULKERLLY * LAVIY * LIIVING * LUS ANGRLES © IVENDILE * SAN LILLU * SAN PHANCILY

ANTA DARBAIA * SANEy L 7

liatitute ot Couplivais ati -~t3ty Physies
Lun Angeles, Calituenia | i v

1730/84

Debra A. Dominici

District Archaeologist

State of California
Department of Transportation
San Diego, CA. 92138

Dear Ms. Dominici:

Enclosed are the results for 49 SDi-5680 obsidia: pecimens
you submitted for hydration analysis. A descrip: .n of the
analytical procedure and report format is also en osed.

Hydration bands were acquired on 47 of the 49 spe mens.
Quality was generally fair to poor with most thir -ections
exhibiting moderate band thickness variation alon. a. single
hydration surface. Specimens for which this effe - was
severe have been designated by the term “varies" ! the
remarks column of the hydration data table. Five -pecimens
were destroyed during thin section preparation, 1ese are
designated by the latter "D in the data table. ~ioteast

. 14 of the thin sections also exhibited hydration “<nds in-
- side of cracks. Where measurable these hydratior 2ands
have been reported in the data table. Such read: us are
normally slightly larger than surface readings or :he same
thin section. : f N

While I do not yet have a copy of Hughes' sopurce =port he
has informed me that most of this assemblage deri :5 from
the Obsidian Butte (Salton Sea) source. Microsce C ex-
amination of the thin sections indicates that spe. mens
0431-001, 0439-000, and 0462-001 appear to differ n com-
position from the remainder of the assemblage.

The hydration readings themselves are characteris C oOf a
late assemblage. Values ranged from 1.3 to 6.4 p-:rons with
all but four of the readings occurring between I.. und 3.6
microns. Most readings cluster even more tightly n the

1.8 to 2.3 micron range.

Superficial examination of the data table does no: indicate
much in the way of increased hydration with incre.-2d depth
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|
in site, although specimens 0431 through 04341mignt suggest
evidence for some kind of trend. Measurement error precludes
pushing these data too far. Specimens with hydration read-
ings in the 3.6 to 6.4 micron range could indicate the presence
of an earlier component providing that they hydrate at the
Same rate<as the bulk of the assemblage,

I would be glad to answer any questions you mJy have regarding

this analysis,

Sincerely; ‘

i e O K.

\II\LI\‘

Thomas S. Kaufman Ph.D.
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REPORT OF OBSIDIAN HYDRATION ANALYSIS
. (all readings 20.2 microns)
CA-SDi-5680
Specimensg 07S Labe Hydration {(microns) Remfrks
all 1982-10-
(unic 8) ‘
0431-001 3045 1.8 slide 2, fair, dark obsid.
0432-001 3046 1.9 fair, varies
0433-000 3047 2.1 fair, varies
40434-06! 3648 2.2 good
0434-002 3043 2.1 surface/2.5 crack both vary greatly
9435-000 3050 NHY 0
0436-900 3051 1.8 slide 2, very poor, 0
N437-000 3052 2.0 varies
0438-000 3053 1.8 poor, varies
0439-000 3054 4.9 variés greatly, different
obsidian
“{unit 9) | -
0440-000 1055 1.8 poor |
0441-001 3056 2.2 good
0441-002 3057 1.5 fair
0442-001 3oss 2.2 surface/2.]1 crack slidejz. both good
0443-001 3059 2.1 fair, varies




Specimend

0443-002
0444-000
0445-002
0446-OOQ
0447-002
0448-001
0449-000

(Uait 11)
0457-001
0458-001
0459-001
0460-001
0460-002
0460-003
0460-004
0460-005
0461-001
0462-001
0462-002
0463-001
0464-000
0465-001
0465-902
0466-000

0TS Leb 1,

————

3060
Jos1l
3062
3063
3064
3065
3066

3067
3068
3069
3070

3071.

3072
3073
3074
3078
3076
3077
3078
3079
3080
3081
3082

Hydration (Microns)

2.1
2.1

é.l surface/2.1 =rack

1.3
2.0
1.9

6.4 surface/3.6 crack

1.9
4.0
2.2
2.3
2.2
NHV
1.7
1.8

2.2 surtace/ 3.1 crack

2.0
1.9
2.2

2.2 surface/ 2.5 crack

1.9
2.1

2.4 surface/ 3.0 crack

124

Remdrh s

fair, has crack

fair, varies

slide 2, surfuce good,
crack poor

fair

good, varies

poor, varies

surface good, crack fair
both vary, 0 .

poo}i v
good, varies
varies, has small crack
vari@s. has small crack
Slide 2, fair, varies, D
possible small band, D
poor, has small crack
goodl varies
both quod

N
poor? varies, dark obsid
qoodi varies
good

both good
\

fair .
varies

surface good, crack poor
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Speciment < 0TS tab? Hydration (microns) Remarks
- {unit 16)
[-n 0496-001 3083 1.7 fair
0497-001 joss 3.6 excellent
[‘" 0498-001 3085 2.1 good
0499-001 3086 1.9 surface/2.2 crack both fair
0500-001 3087 1.6 varies
rﬂ 0501-001 3088 2.9 good, varies
0502-001 3089 1.9 varies
rm ) 0502-002 3090 2.1 surface/2.4 crack both vary
0503-000 3091 2.1 surface/2.5 crack  both vary '
r“ 6504~000 . - 3092 2.8 surface/3.1 érack both vary
(Unit 1)
[ 0511-000/ 3093 4.6 surface/4.9 crack both vary, both guod,
339 : many Cracks

L D= Specimen destroyed

-
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Létcr research conducted by Kaufman (19680) fndicates
that variation well in excess of :0.2 microns can often
occur on a single hydration surface. The extent of this
variability can dcpend upon the obsidian source and
depositional environment, bﬂydration bands which vary
éxccssively along a single hydration surface are desig-

nated by the term “varies in the remarks column of the
hydration data table. In such cases the reported hy&ration
value is that which is most represen;ative.of the hydration
surface. |

In éddition, many obsidian'thin sections exhibit more
than one good quality hydration band. Based upon data
by Kaufman (1980:65) if these rcadings arc <0.55 microns apart
they are considered to be the same hydration value. In
case§ where more than one significant hydration Qalue is
obtained the readinds are reported as a multiple hydration
band in the format x.x/x.x with the ventral surface appearing
to the readers ]eft‘in the hydratibn data tables. Hydration
readings appearing in cracks or on cortical surfaces are

labeled as “crack” or “cortex" in the data tables.







As you Kknow, some of these  specimens were wXltewely  small,
Cunsequently, the counting ervor  estimates on the  swetler ubjects are
greater Lhan cthosg associated with  measurement  of specimens  ca. g
centimeter or s0 in diamcter. In urder 1o reduce tne  threshold ul
counting error uncertainty for extremely smull objzcts to a  level
comparable to larger specimens (ca. 2.5 - 4.5 ppm)  at weuld be  necessary
to double, or perhaps triple, the counting time (livetiie) per analysis,
[ realize chat tiny obsidian flakes are sometimes oll tiut occur 1n many
southern California sites, and that it is cthercfore o:zen difficule to
select specimens of "ideal" physicul size for analysis.  Regardless,
"tiny" specimens yield comparutively lurge counting  croor estimates, and
this is something to keep in mind  if you anticipate  submitting
correspondingly small samples for analysis in che future.

I hope this information will ussist you in your unalysis ot the
Nelson Site material. If I can be of

turther assistance, please contact
me.

Sincerely,

Rt Resgore

Richard K, Hughes, P,
Senior Kesearch Archaeologist
Sunuma State Universii.
Rohnert Park, CA 949_3
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Cultural Background

Introduction

-

The following provides the cultural background for
the CA-SDi-5680 site vicinity specifically and the Far
Southwest generally. The majority of the discussion was

extracted from Dominici (n.d.).

Ethnographic Background

When Spanish explorers and missionaries entered the
San Bernardo and Poway areas, many large native villages
or rancherlae were encountered. The knolls and valleys
were densely populated by a Yuman-speaking group of the
Hékan language stock, whom the'Spaniéh called Diegueno
after Mission San Diego de Alcala (Kroeber 1925:749).
3ounding Diegueno territory on the north were the
Luiseno, Cupeno, and Cahuilla, Shoshonean-speaking groups
(Kroeber 1925:709). Barrows (1%00) placed the northern
bbundary‘of the Diegueno at Warner's Ranch where he found
the pobulation to be mixed Diegueno abd Cahuilla. On the
coast, Diegueno territory extended from Agua Hedionda
Lagoon on the north, south to Ensenada, 60 miles into
Baja California (Hedges 1967:1; Kroeber 1925:709). For
the east and interior south, no precise limits can be
set; ownership of the desert areas around the Salton Sea

and Imperial Valley has not been established due to the
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intermingling of Diegueno with Quechan and other delta
Yuman-speakers (Almstedt 1968:10; Luomala 1978:593).

The Diegueno have been subdivided into groups on the
basis of dialectic and geographic differences. Although
some differences in custom between these subdivisions are
known, much of the available information concerns all of
them jointly.} CA-SDi-5680 is within the territory of the
Northern Diegueno (Kroeber 1925:710).. Today the
preferred designation for these pecples is "Iipay"
(Luomaia 1978:592). Iipay ferritory extended from San
Felipe on its northeastern bornér tolAgua Hédionda,and
San Diego on the éoaét. .The areas of Sén Pasqual, Pamo
Valley, Ramona, Mesa Grande, Santa Ys@bel; and Julian are
included within this territory (Luomala 1978:592).

Ken Hedges (1975)‘identified the Southern Diegueno
as Kumeyaay. Bordered on the north by Northefn'Diegueno,
Cupehb and Cahuilla, the Kumeyaay were west of .the
Quechan kYuma) and north of the Cocopé. ﬁedges (1975) v
and True (1974) have stated that pictographic differences
(composite vs. geometric) can be utilized to distinguish
the boundary between Northern and Southern Diegueno.

Diegueno praciiced a hunter-gatherer subsistence
economy, with a pattern of settlement characterized by
shifting locations during the year to take advantage of

seasonally available resources (Luomala 1978:599). This
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type of system is often referred to as the "seasonal
round" (Steward 1938), where groups return to known
exploitation terxritories year after year. Smaller
special purpose campsites would be tied into a main -
habitation area. Each campsite woulé be the focus of
specialized activities including: plant gathering,
processing acorns or seeds, butchering animals, quarrying
for lithic materials, ritual sites. 3The following para-
graph summarizes possible local prehistoric settlement
and subsistence patterns.

Aboriginal‘groups began gathering within the lower »
canyons end river bottoms and moved progressively to
higher elevations throughout the year, as plant resources
became available. In the spring, gaehering took place in
the lower reaches of the territory.' Bulbs, greens and
agave were then ready for harvest. In summer,‘berries,
fruits and seeds of the chaparral-covered slopes ripened
vand wefe gathered. The acorn was unquestiohably the.mosE
important fopd~source. Excursions to mountain oak groves
were made from October to November. During winter, when
few resources were available, populations subsisted on
stored food and feunal resources. (Wirth Associates

1978:47-51).

The village/campsite settlement system provided

almost all resources necessary for group survival. This
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systeﬁ consisted of a central main habitation area and
outlying campsites where the bulk of food and other raw
materials were-gathered (True 1970; May 1975). It has
been estimated for the Cahuilla that 80% of all goods
were obtainable within a 10 km. radius from the main
habitation area (Bean 1972:73-74). Subsistence patterns
for the Diegueno and Cahuilla are not that dissimilar,

SO0 it is reasonable to assume "catchment regions" were of
simila; sizes. ‘

The local hunter-gatherer diet has been estimated to
consist of 56% game, fish and other ﬁéritime animalé
(Bean'1978; White 1963)f with 20-25% probably being the
average amount‘(RdsenAl984:58). The remainder of the
diet was represented by various forms of plant seeds,
greens, bulbs, roots and fruits.

Dieguéno exchange or direct access of certain goods
is reported to have_oécurred primarily during the winter
(Weiée and Barker 1974:33). 'Two specific trails, )
Maricopa and Yuha-Yuma, are reported between San Diegd
County Diegueno and the Imperial Valiey aesert Kamia
(Shackley 1981:28-33). The Maricopa was the northerly
east-west trail which ran southerly from San Bernardino
to Pala, east through Harper's Well ngar the confluence
of Carrizo Creek and San Felipe CreekL and across the

desert to the Colorado River, in the Picacho and Tumco
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vicinity. The southerly east-west trail, Yuha, Yuma, ran
somewhere west of Campo, through Jacumba Valley, In-ko-
pah Gorge and Mountain Spring to Yuha Spring and then to
Indian Wells and then ran east (Giffqrd 1931). Another
north-south trail, Xakwinimis, branched off the Yuha
Trail and joined the Maricopa Trail, probably near San
Sebastian. A network of trails, transversing the
mountains and eventually ending at thg coast, connected
the Maricopa, Yuha-~Yuma and Xakwinimi; trails with the
rest of Diegueno territory. |

The ethnographic literature sugqésts that the
Diegueno were relatively self-sufficient,»requiring
virtually no exotic resources. Table 14 lists the
resources éxploited intraregionally. The only materials
procured dutsideithe linguistic area &ere gourds and
seeds probably imported from the Quechan and Mohave
(Davis 1961). | '

Diegueno material cﬁlture will be briefly discussed.
The Diegueno lived in dome to tent éhaped huts, made of
poles, pulled together and then thatched to protect the
occupants from the elements (Lee 1978;59-60); Luomala
1978:597; Kroeber 1925:721; Spier 1923:338-339). The
insides were slightly sunken and support poles were set

into the ground (Luomala 1978:597; Spier 1923:338-
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Table 14.

Ethnographically Recorded

Resources Exchanged

Resvurce

Zone Prucured

Reterence

Steatite
Hematite
Munganese
Limonite
Granite

Clay .

Sanastone

Salt

Acorns

Tobacco

' Agavev

Yuccd tibre sandals

Baskels and carrying nets

Eagles and teathery
sdesquite beans -
Pinun auts

Guurds and seeds
Shells

Dried seafood
Dried greens

Hungy

Jacumba Muuntaims
Jacumba Mountamny
Jacumba Muuntans
Andrade, N. Baja Calit.
Jacumba Mountainy

Musun Valley

Manzanita

Impenal Valey (lacustine)

W. lmpenal Valley

Saltun Sink
Indian Wells, impenal Co.,

Petunsular Ranges

Pemnsular Ranges

Desert Fouthiils
Desert Fuuthills

Peninsulas Range lineages
Desuit Fuottulis
lmpeial Valley
furey Punes
Duesert Fuuthills
" Quechan wid Mohave
Pacitic Cuast and
Gull ut Calituinig
Pacitic Cuast
Western Fouthills

Petunsular Ranges and
hapenal Valley

Giltord (1931)
Giltuid (1931)
Gittuid (1931)
Rugers (1936)
Gitford (1931)

Rogers (1930)

Hulmes {1902)

Drucker {1941)

Gilturd (1931)
Spier (1923)

Cucru (1968)

Gitfurd (1931)

Gutfurd (1931}
Cuero (1968)

Gitlord (1931)
Spicr (1923)

J. Dawvis (1961)

Spier (1923)
Giflord (1931)

Cucio {1908)
Hieks (1903)

Cucru (1Y08)
Citturd (1931)
J. Davis (1901)

Gillurd {1931)
Cucro (1968)

Cuero (1965)
Cuero (1968)

Cucro (1905)
(alter cuntact)

{*Atter Shackley 1981)
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339). During warmer weather or seasons, no enclosure was
used.

Milling features consisted of slicks, basins and
mortars set into bedrock outcrops (Kroeber 1925:passim;
Spier 1923:335). Portable varieties of these also were
common. They were used to prepare acorns, plant seeds
and small animals for consumption (Cuero 1968:32-33;
Sparkman 1908:198). The associated grinding implement
for shallow milling surfaces was the 'mano, which may
exhibit one or more ground surfaces from use (Spier
1923:335). Pestles were used in association with
mortars.

For hunting, bows and arrows were used asbdiscussed
under hunter practices. The bqws were generally made of
mesquite, willow or mountain ash (Curtis 1926:25; Hooper
1920:358; Kroeber 1925:704; Sparkman 1908:205; Spier’
1923:350); the string of fiber or sinew; the arrow of
wormwood'(Kroeber 1925:704 or arrbwwood (Curtis 1926:25;‘ !
Spier 1923:352) for a single construcfion:arrow, or of
cane and greasewood (Curtis 1926:25; Sparkman 2908:205),
or arrowwood and chamise (Spier 1923:352) if the
construction was a composite arrow.

Other hunting gear included wooden, flat, curved

throwing sticks (Kroeber 1925:652,817; Sparkman 1908:198;

Spier 1923:337; Curtis 1926:9) for small game and birds,
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while thick cylindrical wooden clubs (Heizer 1974;
Kroeber 1925:704; Spier 1923:354) were used less
frequently for hunting.

Many other perishable utilitarian goods were
manufactured by the Diegueno. While these remains would
not be recovered in the typical archaeological investiga-
tion, their documented use in the ethnographic literature
is important for providing clues to prehistoric ecolog-
ical adaptations. Articles made of fibrous materials
included: twined and coiled baskets of many designs and
uses} basketry carrYing caps; milkweed sacks and‘wallets;
fur and fiber clothing; wooden cooking implementé and
containers.

Preservable utilitarian goods included numerous
stone tools; ceramic bowls, dishes, ollas and ladles (cf.
Wirth Associates 1978:74-77 for discussion and
references). -

Other preservable items of an aesthetic or nonutill
itarian.nature;inclddéd béads and ornaments made of

shell, bone and stone.

Archaeological Reconstruction

Prehistoric. The prehistoric cultural sequence for

San Diego County includes three major periods: Paleo-

Indian; Early Milling Archaic; and Late Prehistoric.
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This sequence corresponds closely to the general
chronology suggested by William J. Wallace for the entire
squthern California coastal region (Wallace 1955:228).
Cultural complexes associated with these periods in San
Diego County include the San Dieguito (Rogers 1966), La
Jolla and Pauma (Warren and True 1961), and Cuyamaca and

San Luis Rey I.and II (True 1970). See Table 15.

Paleo-Indian. The San Dieguito Complex, first

identified and described by Malcolm Rogers in the 1920s
(Rogers, 1929), is génerally accepted as the earliest
documented occﬁrrence of man in the San Diego area. The
initial date for this complex has be?n established at
about 11,000 B;P. (Moriarty 1969:4). Several
investigatdrs,'however, have hypothesized the existence
of an earlier complex, based on highiy~di$puted lithic
assemblages from the Texas Street site and from Buchanan
Canyon (Carter 1957). A conﬁrdversial date beyond the: .
"carbon-14 range of 35,000 B.P." was}obtained from a
Texas Street hearth (Carter 1957:31§L

In addition to £he Texas Street/Buchanan Canyon
date, dates of 23,000 and 48,000 B.P. have been obtained
from skeletal material collected at Del Mar (Bada, Carter
and Schroeder 1974). These dates have been received with
much skepticism by the general scienéific community and

await final verification. An article in the San Diego
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Table 15,
Chronology
TIME CWTURAL SETTING
AD. 1876 Reservation Period
1850  Anglo-Europeun tra
1822 Mexican ELru
1769 Hispanic Era
1542 | Spanish Era
1000 (Yuman & Shoshonean Cultures)
Cuywnaca & San Luis Rey |
and il Complexes
8.R, 3000 La Jolla Complex termination

4000
6000
7500 La Jolla/Pouma Coumnplexes
8000
9500  Sen Dieguito Complex

19,000

2l.,000 Yuha Man (?)

48,000 Del Mar Mun (?)

* (After Westec Services 1980)

STACE

Historic

Protohistoric:

Late Prehistoric

|

Lurly Milling

Paleo-Indiun

Early Man ()
|

Lurl;' Maun (7)

San Diego County Prehlstorlc

CLIMATE

Medithieninal:
Moderutety
wurin; arid
& semi-arid

Altithermul:
Arid, wuarimer
thun present

Anuatherinal;
Climate

like “present
bul growing
warm, huinid

and subhwuimid

End of
Claciations
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equipment and the predominance of this element in Milling
Archaic assemblages suggests that vegetal resources,
particularly small seeds, were én important part of the
diet. The typical tool inventory is characterized by the
following: deep-basined milling stones (metates),
unshaped manos, heavy cobble based tools, various tools
made of flakes from cobbles, small well-made domed
scrapers, and occasional ornaments or special purpose
items such as perforated stones ("donuts stones") and
shell beads (Warren, True, and Eudey 1961; Owen, Curtis
and Miller 1964; True and Waugh 1981:102). Burials tend
to flexed, heads oriented north, dhder stone cairns

(Rogers 1939, 1945; Warren, True and Eudey 1961).

Late Prehistoric. The most common and well-defined

sites in the vicinity of CA-SDi-5680 belong to the Late
Prehistoric period and to the ancestors of the Yuman-
speﬁking Dieguenos who occupied the region.when the .
Spaniards arrived in 1769. A precgramic Yuman horizon
appears at certain La Jollan sites along the coast by
2,000 B.P. (Warren 1968:2; Moriarty 1969); It has been
suggested that a cultural continuum exists between the La
Jollan and Yuman complexes (Moriar;y 1969; True

1966:xvi). True notes that althoudh the Late Prehistoric

cultural pattern may have developed from the earlier

Milling Archaic substratum, due to in situ adaptation to
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environmental changes, this develofment was modified by
numerous influences frdm the north and from the desert
regions to the southeast (True 1966:xvii).

Environmental reconstructions (Waters 1983) indicate
increased aridity in the desert areas contributed to the
evaporation of Lake Cahuilla (located in the Salton
Trdugh). Due -to the deéiccation ofithis large body of
water, a few Yuman groups may have migrated west over the
mountains to eventually form the nucleus of later
Diegueno groups at approximately 950 B.P.. (Luomala ‘
1978:594). References to the d;ying-up of a large body
of water are made in the Dieguenovdrigin myth (Spier
1923:329, 331).

In the Late Prehistoric period milling technology

shifted from portable equipment to permanent bedrock

~outcrops and increased numbers of deep basins and mortars

- (Fulmer 1977:17). - However, deep basin and slab metates i

have also been associated with Late Prehistoric complexes
(Owen, Curtis and Miller 1964; True and Waugh /1981:102).
Burial patterns changed from inhumatipn to cremation;

small triangular projectile points, clay and stone pipes,

‘shell beads, and a variety of chopping/scraping tools,

and unpainted ceramics were characteristics of this

period (True 1970:53-54).
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Historic |
The beginning of this period is marked by the first
contact betwéén Native Americans and Europeans (A.D.
1542). There was miniman contact between the two groups
until the time of ﬁhe establishment of the San Diego
Mission in A.D. 1769.
The village of Poway (Paguay,‘Spanish spelling) was
a major Northern Diegueno (Iipay) village which was
repeatedly noted in early Spanishbgndluexican documents.
As they traversed northward toward‘Ramoﬁa‘and Julian,
Spaﬁish and Mexican trévelers visited Paguay (Location of
Village from CA-SDi-5680). The village was called "the
Rancheria with the pefmanent runnihg water” (Englehardt
i920:222L Paguay or foway is an Indian word which means
the 5place where the valley ends" (Stein 1975:100).
Erwin Gudde (1959:272) cited Kroeber as stating that both
Luiseno and Diegueno called the area Péwai, which E. D.,
French (Elliot 1888:178) recorded aé meaning "it is
finished" or "end of the valley." The Diegueno word
Pawaiiy signifies "arrowhead" or point of convergence
(Couro and Langdon 1975:146).
Euro-Americans came into the waay area in the late
1800s as homesteaders (Van Dam, personal communication

1979). Philip Crosthwaite was the first documented Euro-

American to reside in Poway. Portions of the Crosthwaite
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adobe, which was constructed in 1859, are still present
at the Haley Trailer Park (Van Dam, personal
communication 1979).

Dieguenos (Iipay) inhabited the valley at least into
the land boom of the 1880s. A rahcheria, approximately a
mile and a half southeast of Poway (McKee 1970:14), was
repérted occupied as late as 1889 (Kear 1965:45). It is
unknown how long the Dieguenos inhabited the upland areas
of the CA-SDi-5680 site vicinity. A homestead built at
the turn of the century is located_apprbximately one mile
from CA-SDi-SGBO_up Poway Creek.  It is unlikely that any
Native Americéns were living éontemporaneously with Euro- .
Americans in suqh close prokimityL However, the glass

projectile point tip found at Locus A would suggest that

CA-SDi-5680 was occupied into the Historic period.
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ABSTRACT .

Obsidiag dating has been used by California archaeo-
logists to establish the chronoloéy of a number of
archaeological sites in the Far Southwest (Imperial and
San Diego Counties)., Criticism céncerning the use of the
obsidian dating method exists because of the lack of
thorough evaluation by these same archaeologists of the
proposed obsidian hydration rates?which are the basis of
'the age determinations. Therefore, a thorough examina-
tion and evaluation of all available data was pefformed
in order to determine which Calif&rnia obsidian hydration
rate best fits the Obsidian Butte obsidian data (a
regional source of obsidian). |

It was determined that the Linear obsidian hydration
rate model equation best described the hydration rate of
Obsidian Butte obsidian (located ;p the Salton Trough).
The Linear rate equation, T = 78;36(x), where "T" is ag®
in years before present and "x" is the obsidian nydration
rim measurement in microns, is prqposed; The constant of
78.16(b) was primarily calibrated gy the three sets of
data that were obtained from a Caltrans data recovery
program pf the CA-SDi-5680 site complex located 137

kilometers (85 miles) west of Obsidian Butte. These

three sets of data are: (1) 59 Obsidian Butte obsidian

specimens sourced by chemical characterization; (2) 10
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radiocarbon dates, ranging from 560 to less than 300
years B.P.; and (3) 57 hydration F;m measurements for the
Obsidian Butte obsidian which raAged from 1.5 to 4.6
microns, with a mean of 2.309, a mode of 2.1 and a
standard deviation of 0.647.

Obsidian Butte obsidian exchénge has a proposed
starting date of approximétely A.D. 1210, based on: (1)
the available Obsidian Butte obsidian hydration data, (2)
the proposed Obsidian Butte obsidian hydration rate (T =
78.16(x)), and (3) the desiccatioﬁ dates of Lake Cahuilla
(which formerly filled the Salton.Trough). There is a
good possibility that exploitation of Obsidian Butte
obsidian could have occurred as e;fiy as 600 years prior
to A.D. 700 (the first lacustral interval in the past
2000 yearS). However, no recorded Obsidian Butte
obsidian have hydration rim measurements that could be
associated with any time earlier than A.D. 1210.

Implicationé of the proposed Obsidian Butte obsidian
hydration rate, using the recorded3obsidién hydrétion rim
measurements (from that source), suggest that Late Pre-
historic exchange of this material%was not affected by

3 . “ 3
Spanish missionization. However, Euro-American encroach-

ment did affect obsidian exchange which terminated at

approximately A.D. 1900.
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Hydration Dating Proucedure
and Report Format

S?ccimen§ for hydration datihg were preparcd in the
same manner as cmployed by the UCLA Obsidian Laboratory.
Samples were cut on a water cooled Lapcraft trim saw
using a 4" diamond charged blade of 0.12" thickness.

Two parallel cuts were made in cach analysed specimen

to a depth of 2-5Sam and spaced I-th apart. The }esult-_
ipg obsidien wedgé was removed from the specimen and
mounted dn a 27X46nm petrographicﬁs]ide using Lakeside
470 :hermoplastic cement heated to 125°. After cooling
the obsidian wedge was ground and polished on a glass
plate using slurrys of Buehler 406 grit silicon carbide
and 600 grit aiuminum oxide abrasives. The slide was’
then washed, reheated, and the obsidian we&ge turned to
expose.thevopposite surface. Theiabove griﬁdiﬁg and -
polishing procedure was repeated, bringing the wedge to

a thickness of approximately 30-50 microﬁs. After a

final washing the specimen was again reheated to 1259

2 and j017mm thick was affixed

and a glass cover slip 22mm
to the slide with Canada Balsam.
" Obsidian hydration meaSurcmcdts were obtained using

an American Optical polarizing microscope. Optics




3

3 T3

:
:
Fm
:
:

127

consisted of an American Optical 44X strain-free achro-
matic obj;ctive and an American Optical 10X filar
micrometer eyepiece .which rcSultediin an effective
magnification of 440X. ‘

All hydration readings reported herec are expressed
in microns. Measurements were made on cach hydration
surface oﬁsérved on the prepared thin section as wel)
as on surfaces appearing inside cracks. All hydration
readings were made at the location which exhibited the
widest continuous parallel band of'§ood quality. Cach
hydration'value rebresent; the avefage of five measure-
mengs ffom~thg same location on the hydration band. Up
to three thin sections were prepared for each obsidian
specimen in order to locate a hydration band. If still
no read}ng could be obtained the specimen {is reported
as NHV (no hydration visible).

All readings are reported with a wmeasurement error

of +0.2 microns. This figure was originally reported

" by Friedmar and Smith 11960:481) as; the measurement

error made by two observers using duplicate measurements:
at three different locations on the same thin section.
Friedman and Smith report.smaller errors for measurements

made by a single obscrver.




