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Long-distance conveyance of California
obsidian at the Hayhurst lithic cache
site (34ML168) in Oklahoma
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A piece of obsidian was found during excavations of a possible Middle Holo-
cene Calf Creek biface cache at site 34ML168 in Oklahoma. Energy dispersive
X-ray fluorescence analysis of the obsidian flake shows that the source material
derives from Glass Mountain in California. This is the first instance of Califor-
nia obsidian in this region. However, most intriguing is that Glass Mountain
erupted thousands of years after the presumed Calf Creek artifacts were
made. By examining the depositional history and lithic technology of the
cache, and source provenance of the obsidian, we discuss the significance
of this find and present possible scenarios regarding the long-distance convey-
ance of the obsidian artifact. This study complements other archaeological
cases where the use of geochemical sourcing connects people, places, and
things of unexpected distances across ancient North America.
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A growing movement and interest within North American archaeological method
and theory focuses on regional, mid-continental, and continental-wide long-distance
social interaction, information flow, and conveyance of people, objects, and ideas
(DeBoer 2004; Gilman et al. 2014; Lekson 2o11; Peregrine and Lekson 2006,
2012; Smith and Fauvelle 2015). Scholars are more cognizant than ever that
Native American groups were conscious of others living far distant from them.
There is evidence for interaction between, for example, groups in the Plains and
the Southwest, the Southwest and Mesoamerica, and the Southeast and Mesoamer-
ica (Ericson and Baugh 1993; Mathien and McGuire 1986; Spielmann 1991; White
and Weinstein 2008).

It has long been recognized that geochemically sourcing artifacts made from
exotic raw materials, like obsidian, contributes to our understanding of long-
distance social interaction through time and across space (Caldwell 1964; Griffin
1965; Renfrew et al. 1965). In many cases, without the aid of material science
and archaeometry (Jones 2002; Martinén-Torres and Killick 201 5), archaeologists
would not have known about the unlikely social connections that took place millen-
nia ago resulting from one-time chance encounters or regular (or sometimes seaso-
nal) face-to-face interaction. Native American groups moved obsidian, marine shell,
turquoise, and other materials hundreds and sometimes even thousands of kilo-
meters across diverse environmental and cultural regions using extensive
down-the-line exchange networks, as well as by acquiring materials directly from
primary source outcrops (Barker et al. 2002; Dillian et al. 2010; Hatch et al.
1990; Hull et al. 2014; Kozuch 20025 Vokes and Gregory 2007).

Obsidian is one of the well-documented raw materials seemingly favored for long-
distance movement across North America. Archaeologists know people moved this
highly knappable and extremely sharp volcanic glass across vast distances because
the trace elements can be accurately and reliably characterized and correlated with
primary source outcrops using a host of archaeometric techniques (Glascock 2o011;
Shackley 2005). Studying which obsidian sources people used, and how far they
may have traveled to acquire it, or from which exchange network(s) they utilized, is
key for achieving perspective on larger anthropological issues like economy, intercon-
nectivity, and mobility (Dolan et al. 2017; Lazzari 2010; Renfrew 1977).

Obsidian outcrops are not present on the Southern Plains, so the recovery of obsi-
dian artifacts from archaeological contexts entails explaining this material’s geo-
chemical source and the social interactions that enabled its conveyance from
groups beyond the region. Since it is a non-local chipped stone resource, determining
the source of obsidian is an important part of archaeological research across the
Plains, including in Oklahoma (Quigg 20125 Roper and Hughes 2014; Vehik and
Baugh 1994). Obsidian played a small role in lithic manufacture in most parts of
Oklahoma, but sourcing studies demonstrate that people primarily used obsidian
from the Southwest and Great Basin (Baugh and Nelson 1987; Brooks et al.
2014; Brosowske 2004, 2005).

Prehistoric groups in Oklahoma had social and economic ties with others
throughout the continent, but there is no firm archaeological evidence to support
connections between Southern Plains Village tribes and tribes in northern Califor-
nia. However, in this paper, we present geochemical evidence for the first
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documented occurrence of California obsidian on the Southern Plains at site
34ML168 in central Oklahoma. During excavations at the site, an obsidian flake
was recovered in association with a cache of chert artifacts that we argue were
made by Calf Creek hunter-gatherers sometime during the Middle Holocene.
Using energy-dispersive X-ray fluorescence (EDXRF) spectrometry, the obsidian
flake matched the trace elemental composition of the Glass Mountain obsidian
source in northern California. Glass Mountain erupted in 885 =40 years BP
(Donnelly-Nolan et al. 1990; see also Chesterman 195 5), which means that obsidian
from Glass Mountain could not have been used until after around AD 1000. The
Glass Mountain obsidian flake helps place a timeline on the secondary reburial of
this feature at around the Late Prehistoric period. Consequently, the arrangement
and taphonomy manifest by the cache probably result from the actions of people
many millennia apart given the early prehistoric date of the chert artifacts and the
late prehistoric age for the Glass Mountain obsidian flow.

The presence of the Glass Mountain obsidian flake with the cache indicates that
the cache was reburied some five millennia after its constituent chert objects were
made. However, it is challenging to tell archaeologically whether the reburial of
the cache was intentional or not. By examining the depositional history and lithic
technology of the in situ artifacts, and the source provenance of the obsidian
flake, we discuss the significance of this find and present possible scenarios for the
long-distance conveyance of this artifact into Oklahoma. Although difficult to
fully understand, our study highlights the importance of geochemically sourcing
artifacts to show the long-distance movement of objects across ancient North
America, a topic pertinent to advancing Plains archaeology.

Site 34ML168 and the Hayhurst lithic cache

Located in McClain County, central Oklahoma (Figure 1), the Hayhurst lithic cache
first came to the attention of archaeologists in the spring of 2009. At that time, the
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FIGURE 1 Location of 34ML168 in central Oklahoma.
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landowner plowed a sandy garden plot on a ridge overlooking a southwest flowing
tributary of the Washita River. A subsequent rain uncovered seven palm-sized flakes
and two segments of a large biface at the field’s very west end. This part of the field
was previously not cultivated because the sandy topsoil was underlain by an almost
impermeable clay-rich horizon that typically perched rainwater and this hampered
agricultural production.

The landowner brought the artifacts to the Sam Noble Oklahoma Museum of
Natural History at the University of Oklahoma where Wyckoff recognized them
as being made from a variety of Edwards chert from central Texas. Wyckoff
visited the garden plot when the landowner scraped the topsoil off where the arti-
facts had been found. Another large flake was found 9 cm below the surface
during the visit. Between 2009 and 2011, half dozen larger flakes of the same
chert material were recovered as the field continued to be tilled. In the spring of
2013, the landowner plowed much deeper, and in doing so, machinery nicked the
east end of an in situ cache of lithic artifacts. The artifacts were subsequently uncov-
ered and plotted in March 2013. Five large chert bifaces and 41 large flakes were
found within a shallow 29 cm pit. The bifaces were stacked on three flakes laid
on edge in the pit bottom while the flakes were closed packed around and on the
bifaces. Plowing in the fall of 2013 and spring of 2014 exposed more flakes.

In May 2014, Oklahoma Archeological Survey staff, University of Oklahoma
graduate students, and volunteers set up a grid of 21 by 1 meter squares east,
west, and north of the cache. Workers dug to the bottom of the tilled soil, and
several plow-broken large flakes and numerous small flakes were recovered
during excavation and screening. All recovered artifacts were east and north of
the cache. The artifact distribution is thought to be the result of five years of
plowing in a consistent manner wherein the turned soil was moved east. In addition
to the 42 artifacts found in situ (Figure 2), another 26 artifacts originated from the
surface of the disturbed soil. These 2.6 artifacts are thought to have been part of the

FIGURE 2 Chert bifaces and flakes associated with the in situ cache.
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FIGURE 3 Selected chert artifacts from the Hayhurst cache.

cache. In total, five ovate bifaces, one large triangular biface, four unused scrapers,
60 palm-size slightly smaller flakes, and 60 1 cm or smaller flakes were recovered
from the site (Figure 3). Over half of the very small flakes could be refitted either
to the broken large triangular biface or to a half dozen large flakes that were shat-
tered or scraped by the plow.

No major prehistoric camp or village occupation has been found close to the site.
So far, only a hammerstone of Ogallala quartzite about 30 m north of the site and the
barb of a Calf Creek projectile point consisting of heated Frisco chert less than a
quarter mile southeast of the site have been found. Except for the obsidian flake (dis-
cussed below), the artifacts recovered from site 34ML168 consist of Edwards For-
mation (Cretaceous Period) chert. Numerous caches of Edwards chert artifacts are
known to be located in the southwest quarter of Oklahoma (Hammatt 19704,
1970b; Hurst 2002; Levick 1975). Edwards chert has a blue-gray microcrystalline
color with a chalky limey cortex. Traditionally, Edwards is thought to derive from
the Georgetown-Round Rock—Austin area located east of the Balcones Escarpment
in Texas (Banks 1990; Hofman 1991; Hofman et al. 1991). However, the Gault
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Archaeological Research Center (Texas State University, San Marcos) geochemically
sourced 42 of the in situ chert artifacts using XRF, and the trace elements were com-
patible with those of early Cretaceous Edwards chert found in the Callahan Divide
area near Abilene, Texas.

Several clues implicate the Hayhurst cache as having a complicated taphonomic
history. The five large bifaces found in place and the broken triangular one each
exhibit a face that displays patination and abrasion scars. Patination is caused by
those particular faces being exposed to the sun for many years (Glauberman and
Thorson 2012; Miller 2010:572-573). The abrasion scars on the biface cores and
a few large flakes attest to wear from carrying the items a long distance in a bag
of some kind. The patina evident on most of these abraded surfaces implicates
they were exposed to the sun for many years before being reburied at 34ML168.
Notably, the five ovate bifaces were in the center of the cache and had their patinated
and abraded faces down.

Wyckoff’s study of the chert artifacts shows that the large bifaces and many of the
large flakes have relatively wide and flat platforms. Some of the platforms have
cortex, while some do not. Moreover, one restored large flake with a flat non-cortex
platform was refitted to the non-patinated and unabraded face of one of the large
bifaces. The large flakes served as biface cores, and some of which were made
into end scrapers. The platforms characteristically have perpendicular platform
angles, and they lack any traces of platform trimming, abrasion, or other signs of
preshaping before flake removal. Several of the platforms display ring cracks,
which is a feature of hard hammer direct percussion in the removal of large flakes
(Cotterell and Kamminga 1990:140; Pelcin 1997).

Similar to many other lithic caches in North America (Hurst 2002; Mufiiz 2014), no
diagnostic artifacts were part of the Hayhurst cache, and this made temporal and cul-
tural affiliation unclear. When viewed altogether, the technological attributes of the
chert artifacts compare well with large biface cores associated with Middle Holocene
Calf Creek Horizon (5500—4500 BP), which is known for this region (Thurmond and
Wyckoff 1999; Wyckoff and Shockey 1994, 1995; Wyckoff et al. 1994). We suspect
Calf Creek hunter-gatherers cached the chert bifaces and flakes because of the paucity
of bedrock sources of highly isotropic chert in central Oklahoma. The abrasion scars
on the chert biface cores and a few flakes likely derive from bag wear that occurred
when these artifacts were carried north from their bedrock sources near the Callahan
Divide area of West Texas. Before caching the artifacts at site 34ML168, the bifaces
and large flakes were exposed to air and sunlight for many years, as evidenced by pati-
nation on some artifacts. The location of this initial stockpiling of the chert artifacts is
unknown, but the number and the total weight of all bifaces and flakes, and the lack of
surface abrasions on both faces of most artifacts is taken as evidence they were not
reburied far from the original cache spot.

The obsidian flake

The triangular elongated obsidian flake (Figure 4) came from a 50 by 50 cm area,
approximately two meters north and one meter east of the in situ cache.
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3cm

FIGURE 4 The obsidian flake from 34ML168.

Unfortunately, the flake was not found in situ during excavations but instead was
recovered after screening the sediment collected near the cache. Two lines of evi-
dence support the obsidian flake association with the Hayhurst cache. First, plow-
broken and damaged larger chert flakes were found east and north of the cache.
We think the broken and damaged flakes were scattered from the destroyed
eastern half of the feature because of plowing. Second, obsidian micro-flakes
(Figure 5) were found following DNA analysis of the remaining sediment of the in

FIGURE 5 Obsidian micro-flakes from the in situ cache. Photo taken at 25x magnification by
J.B. Sudbury.
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situ chert scrapers (Fratpietro 2013). If the geochemical source of the micro-flakes
matched the larger flake, then the obsidian artifact in question is part of the
cache. However, the micro-flakes are too small and too thin for EDXRF spec-
trometry and may be likely too small for other sourcing methods (Davis et al. 2011).

Obsidian artifacts in Oklahoma originate from many geographic regions across
North America. Sourcing studies indicate the majority of the obsidian comes from
the Southwest in the Jemez Mountains, Mount Taylor, and No Agua Peak in New
Mexico, the San Francisco Volcanic Field in Arizona, and sources in the Great
Basin including Malad, and Owyhee in Idaho, Obsidian Cliff and Fish Creek/
Teton Pass in Wyoming, and Black Rock Desert in Utah (Baugh and Nelson
1987; Baugh and Terell 1982; Brooks et al. 2014; Brosowske 2004, 20035;
Hofman and Blackmar 20125 Vehik and Baugh 1994). Baugh and Nelson (1987)
sourced two obsidian artifacts from the Alcorn site (34ML1), also in McClain
County. The site dates to the Late Prehistoric or Early Plains Village (AD 1100~
1450) and both artifacts sourced to the Black Rock Desert source in Utah. There
is also the obsidian scraper from Spiro Mound in eastern Oklahoma that comes
from the Pachuca obsidian mine in Hidalgo, Mexico (Barker et al. 2002).
Pachuca is approximately 1800 km south of Spiro. Additionally, reported by Bell
(1959), but not geochemically sourced as far as the authors know, an obsidian
core that resembles that of Mesoamerican manufacture was found at the Edwards
I site (34BK2) in southwest Oklahoma. Baugh and Terell (1982) sourced obsidian
artifacts from the site, but they did not mention the polyhedral obsidian core.

Based on previous obsidian sourcing studies from Oklahoma, our assumption was
that the obsidian flake from site 34ML168 most likely derived from a source either
in the Southwest or the Great Basin. Nonetheless, the Southwest and Great Basin are
hundreds of kilometers in opposite directions, and there are many geochemically dis-
tinct obsidian sources in both regions. The precise source identification using
EDXREF spectrometry was critical for learning more about the obsidian flake from
the Hayhurst cache.

EDXRF instrumentation and results

EDXRF spectrometry is arguably the most widely used geochemical sourcing
method used by archaeologists to source obsidian artifacts for three reasons:
(1) this method is non-destructive with little sample preparation required; (2)
EDXREF is more cost-efficient compared to other methods; and (3) EDXRF spec-
trometers are available at most universities and research labs (Glascock 2o011:
Table 8.1). Archaeologists compare the elemental composition of obsidian arti-
facts with geologic samples from known primary sources around the world to
connect archaeological artifacts to sources with a very high degree of confidence
(Shackley 2011).

Shackley (2015) analyzed the obsidian flake at the Geoarchaeological XRF
Laboratory using a ThermoScientific Quant’X EDXRF spectrometer for major
oxide, minor oxide, and trace elements for the mid-Z elements Ti, Mn, Fe, Zn,
Rb, Sr, Y, Zr, and Nb, and the high-Z element Ba. The instrumental protocol
and settings for this analysis are outlined in Shackley (2005, 2011), and online
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at http://www.swxrflab.net/anlysis.htm. Results indicate the obsidian flake matches
the USGS comparative sample RGM-1 (Rhyolite Glass Mountain) source standard
from Glass Mountain in the Medicine Lake Highland Volcanic Field in Siskiyou
County, northeastern California. Furthermore, the specimen does not match any
other source in Shackley and Skinner’s database of 210 individual and source
groups (6650 individual cases) in North America. Sample RGM-1 is used as the stan-
dard for obsidian studies by most archaeological XRF laboratories (http://crustal.
usgs.gov/geochemical_reference_standards/rhyolite.html; Table 1).

The obsidian artifact and Glass Mountain samples are a close match for most
mid-Z elements (Rb, St, Y, Zr, and Nb), and similarly, the composition of the artifact
and Glass Mountain source standard overlap completely for the mid-Z elements Ti—
Nb and but less so Ba (Table 1 and Figure 6). Shackley sent the raw data to Skinner
at the Northwest Research Obsidian Studies Laboratory for a blind test, because
source characterization has verified good comparative results when data are gener-
ated by multiple knowledgeable analysts using instruments that are calibrated to
published international geologic standards (Dillian 2016; Shackley 2008). Source
material from Glass Mountain was analyzed from both Shackley’s and Skinner’s
source standard libraries for comparison, and Skinner corroborated Shackley’s
earlier results.

Glass mountain obsidian

The Glass Mountain obsidian flake at site 34ML168 is the first documented case of
northern California obsidian found in a Southern Plains archaeological context.
Because of the great geographic distance between the Glass Mountain source and
the site, approximately 2200 km (Figure 7), most Plains archaeologists are

TABLE 1
ELEMENTAL CONCENTRATIONS FOR THE ARTIFACT AND USGS RGM-1.

Sample Ti Mn Fe n Rb Sr Y Ir Nb Ba Pb Th Source

34MLI6S-1 1828 292 14735 54 161 13 26 230 6 1030 24 18 Glass Min

GM-1 1793 291 14113 72 148 113 22 23 7 972 17 17 Glass Mtn source
GM-2 1980 344 16135 54 167 127 23 240 12 1101 19 21 Glass Mtn source
GM-3 1692 279 14157 8B 154 115 24 232 9 1082 18 20 Glass Mtn source
GM-A 1976 327 16505 54 169 128 26 243 1 1234 21 16 Glass Mtn source

RGMI-54 1623 283 13254 35 149 il 23 219 9 810 20 14 USGS Glass
Mtn standard

Na0 % Mg0 % ALOs % Si0, % K0 % (a0 % Ti0, % MnO % Fe,05 %
34MU6S 4103 0 1B216 74345 44 1251 0282 004 2017
RGML-S4 4043 0 13109 73765 4888 1415 0286 004 2201

Note: Measurements in parts per million (ppm) or percent by weight as noted. Values in parts per million (ppm). Ba
typically runs higher for raw obsidian samples than pressed powder standards (see discussion at http://www.
swxrflab.net/anlysis.htm.
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FIGURE 6 Three-dimensional plot of Zr, Rb, and Ba (ppm) on the artifact, Glass Mountain
source (GM-1, GM-2, GM-3, GM-A), and Glass Mountain source standard (RGM1-S4). The
higher Ba values for glass versus pressed powder standards is typical for Glass Mountain,
including pieces analyzed at the Geoarchaeological XRF Lab from the original obsidian
piece used by USGS (Stephen Wilson, USGS, Denver, personal communication, and see
http://www.swxrflab.net/analysis.htm).

unfamiliar with the Glass Mountain source. Consequently, a brief description of
Glass Mountain is provided.

Located approximately 6o km west of Mount Shasta in northern California,
and 45 km south of the California/Oregon border, Glass Mountain is a high-
quality obsidian source that is one of the better studied and well-dated sources
due in part to early geologic, ethnographic, and archaeological work in Califor-
nia during the twentieth century (Anderson 1933; Ericson et al. 1976; Gold-
schmidt and Driver 1940; Heizer 1958; Hughes 1978, 1982, 1986; Kroeber
1925; Loud 1918; Rust 1905). Glass Mountain obsidian is therefore a time
marker, and archaeologists have dated sites in California with tools and debitage
made from Glass Mountain material (Hughes 1982). Today, flintknappers
usually do not use Glass Mountain obsidian, because the area is restricted as
the land is occupied by the Modoc and Achomawi tribes.

The archaeological and ethnohistoric record supports the importance of Glass
Mountain to the people of the region. During and after the eruption the area was
filled with poisonous gasses, fires, lightning, and lava flows. Dillian (2002, 2007)
argues that the formation of Glass Mountain imprinted on people’s social
memory and created a prominent place in their cosmology. Among the Wintun,
men journeyed two to three days while fasting to obtain Glass Mountain obsi-
dian. The men fasted during the trip because “obtaining obsidian was seen as
a semi-religious quest” (Hodgson 2007:307). Dillian (2002) demonstrates that
rather than people making obsidian projectile points and tools from Glass
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FIGURE 7 Location of obsidian sources and sites mentioned in the text.

Mountain obsidian, large ceremonial bifaces were made instead. The large bifaces
were placed in high-status burials and were used as dance paraphernalia by many
of the local tribes (Dillian 2002:43-53; Goldschmidt and Driver 1940;
Heflin 1982; Hughes 1978; Loud 1918; Rust 1905). If people used Glass
Mountain obsidian to make large bifaces like those illustrated in Kroeber
(1925:Plate 2), and the circulation of Glass Mountain obsidian away from north-
ern California is uncommon (Dillian 2002, 2016; Jackson and Ericson 1994:404),
then how and why did a flake end up 2200 km east in a cache in central
Oklahoma?
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Discussion and conclusion

Despite establishing that a piece of Glass Mountain obsidian was moved 2200 km
east into central Oklahoma and placed with a cache of Middle Holocene Calf
Creek chert artifacts, our study still presents a chronological and interpretive
anomaly for the archaeological record of Oklahoma and California. The creation
of the Hayhurst cache is difficult to unpack because of the absence of diagnostic arti-
facts, absolute or relative dates, and limited material connections between northern
California and the Southern Plains in antiquity. However, our results have regional
and continent-wide significance.

Glass Mountain erupted around the time in North American prehistory when
people began living in sedentary farming communities while continuing to rely
to some extent on hunting and gathering. In central Oklahoma, the eruption is
contemporaneous with the Paoli phase (AD 9oo-t1250), and sedentary commu-
nities continued into the subsequent Washita River phase (AD t250-1450)
(Drass 1998, 1999, 2012). Elsewhere at this time, political complexity increased
in the Cahokia region (Pauketat 2004), in the southern and northern Southwest
(Di Peso 1974; Lekson 2006), and in southern California among the Chumash
(Arnold 2004). Movement of goods between parts of California and the South-
west also occurred during the Late Prehistoric period (Smith and Fauville
2015), so it is possible that Southwestern groups could have played a role in
the movement of Glass Mountain obsidian into the Southern Plains. However,
discussion of contact between northern California and Plains peoples has been
neglected because little in culture contact or raw material connects the two
regions.

North American archaeologists have integrated Helm’s (1988, 19971) ideas about
the movement of people, objects, and ideas across long distances into their studies
(Carr 2005; Gilman et al. 2014). Helms (1988, 1991) argues that forays into danger-
ous and sometimes unknown lands are undertaken for the purpose of acquiring
foreign objects and esoteric knowledge from geographically and socially distant
places to pursue power and prestige. Not only are the physical objects that people
return with significant, but the raw material, color, smell, sound, and the place
where the object or knowledge originates from can be equally powerful. The raw
material of an object can connect people to faraway places that may hold signifi-
cance to people’s history and cosmology as pieces of places (Bradley 2000;
Haskell 2015).

The Glass Mountain obsidian flake has a different texture and visual appearance
from Southwestern and Great Basin obsidians. The visual aspect, as well as knowing
the obsidian flake came from far distances may have been the reason for its incorpor-
ation into the Hayhurst cache. Torrence (2005:366) discusses how unmodified
pieces of exotic raw materials “are more easily linked to distant, unknown,
unpeopled and mysterious places than are products that exhibit identifiable,
known places or individuals.” The obsidian flake from site 34ML168 does not rep-
resent a formal tool or a large biface, but at one point it could have been a part of a
large biface, a heavily imbued ritual object to the people of northern California.
While impossible at this stage to provide adequate evidence, from our above
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discussion, it begs the question, did someone from northern California make the
long-distance journey to central Oklahoma with a piece of Glass Mountain obsidian
as tribute to gain esoteric knowledge from Southern Plains Village tribes, or did
someone from Oklahoma travel to Glass Mountain and return with a piece of
foreign obsidian?

Geochemical sourcing methods like EDXREF identify the primary source material
of the artifact. Sourcing the artifact, however, does not help determine the mode of
conveyance (Hughes 2011). The obsidian flake could have been moved
down-the-line over generations or centuries through many hands beginning in
northern California and ending in central Oklahoma alongside the Calf Creek arti-
facts. Periodic down-the-line exchange of obsidian artifacts occurred through time
on the Southern Plains (Baugh and Nelson 1987). Down-the-line movement of arti-
facts may have resulted in the very slow conveyance of objects, particularly when the
artifact originates far away (Dillian et al. 2010). Groups from the Southwest and
Great Basin could have played a role in the movement of this obsidian flake since
Southern Plains groups had loosely structured exchange networks with groups to
the west.

The most vexing part of our study is that the biface technology that closely
resembles the Hayhurst cache chert artifacts is Middle Holocene Calf Creek, yet
Glass Mountain erupted thousands of years later. In other words, the chert artifacts
were made many millennia before Glass Mountain obsidian came into existence. We
cannot know the social significance of having a piece of Glass Mountain obsidian
within the Hayhurst Calf Creek lithic cache, but it is not uncommon to have
objects of varying antiquity and origin together to create a cache representing tem-
poral curation. A similar practice happened inside the Great Mortuary inside Craig
Mound at Spiro (Brown 2012).

The identification of a single obsidian artifact of demonstrable northern Cali-
fornia origin at site 34ML168 is not indicative of culture contact between Cali-
fornia and Plains groups, but we hope our research initiates such a discussion.
The results provided in this paper are significant because no California obsi-
dian artifacts have been found previously in archaeological contexts on the
Southern Plains. Whether the obsidian artifact at site 34ML168 was the
result of long-distance direct or indirect conveyance between groups in northern
California and central Oklahoma is unknown. We are unclear if this event hap-
pened in prehistory or more recently because no radiocarbon samples were
found during excavation and obsidian hydration dating was not permitted
on the artifact. Similarly, we are uncertain about who or why people may
have placed the Glass Mountain flake with a cache of artifacts made during
the Middle Holocene. This research presents future opportunities for discussion
concerning caches containing objects of varying antiquity and exotic raw
materials.

Finally, Oklahoma archaeologists can expect a high frequency of obsidian
deriving from sources in the Southwest and Great Basin. This study and that
of Barker et al. (2002) offer the possibility that obsidian from Oklahoma
archaeological contexts may come from other exotic sources from across
North America. We encourage the continuation of sourcing obsidian from
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Oklahoma and the Southern Plains to see if other artifacts originate from
sources in California. We underscore the importance of using geochemical sour-
cing analyses to investigate the archaeological record because sourcing connects
people-to-places-to-things, which help to unwrap the entanglements of extreme
long-distance conveyance.
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