APPENDIX C

RESULTS OF OBSIDIAN STUDIES
Compiled by Craig E. Skinner*

This appendix presents the results of various obsidian studies performed in conjuction with
the PGT-PG&E Pipeline Expansion Project (PEP) and is divided into five sections, PEP
obisidian characterization and hydration studies are discussed in Chapters 4 and 53,

Obsidian sourcing and provenience information for all characterized samples from the
Northwest are presented in Section C.1 and all characterized samples from California are
presented in Section C.2. These tables provide a record of all trace element (XRF) and
visual obsidian characterization studies. They also show trace element concentrations,
analytical uncertainties, and the identified geologic source of the sample.

Sections C.3 and C.4 provide summary results of all obsidian hydration and characterization
studies for PEP samples from the Northwest and California respectively. These tables
includes the mean values of measurable hydration rims, sample provenience information, and
brief comments. Also included is geological source of the artifact. In contrast to the source
attributions presented in Sections C.1 and C.2, Sections C.3 and C.4 identify the
Grasshopper Flat/Lost Iron Wells/Red Switchback and East Medicine Lake sources based on
their zirconium value (see Chapter 4), refining the all inclusive “Grasshopper Group”
attributions.

Obsidian sources identified during the x-ray fluorescence (XRF) characterization studies
conducted for the PEP are presented in Section C.5.

Categories of information used in Sections C.1, C.2, C.3, and C.4 are defined below.

Site. Site trinomial or PEP site number, if no trinomial was assigned.

Specimen. Lot number, specimen number, and item number.

Artifact Source/Chemical Type. In most cases, the chemical group or source to which the
sample was assigned is based on the trace element composition of the item. Because of the
limited space available, some sources occasionally were abbreviated when only
undifferentiated chemical source groups (e.g., Little Bear Cr./Whitewater R./Juniper Sp. 1)

were identifiable:

Juniper Sp. 1 = Juniper Spring 1
Juniper Sp. 2 = Juniper Spring 2

*INFOTEC Research, Inc.
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Little Bear Cr. = Little Bear Creek
Whitewater R, = Whitewater Ridge

A “7” immediately following a source indicates a provisional source assignment (e.g.,
Newberry Volcano?); for these samples, trace element values fell very close to the known
range of geochemical values determined for the geologic source. Any sample whose source
was visually assigned without trace element data is noted in the Artifact Source/Chemical
Type column—the source ascription of the artifact is immediately followed in the column by
a (V) or (MV) notation. Samples characterized on the basis of megascopic visual
characteristics received the (V) designation; these were all from California sites investigated
by BioSystems Analysis (n=352). Artifacts characterized on the basis of microscopic
petrographic attributes are followed by (MV); these were all from the Oregon Site 35-JE-49
(n=49).

Unknown Scurces. Chemical groups for which no known geologic source could be
identified are denoted by a letter immediately following the unknown designation (e.g.,
Unknown A, Unknown B, etc.). The leiter suffixes following the Unknown designations have
no significance other than temporarily differentiating among unknown obsidian sources and
are assigned simply on the basis of the order of the catalog number of the artifact. These
unknown group designations are specific to every sife, that is, Unknown A at one site has no
genetic relationship with an Unknown A source at any other site,

The following category appears only in Sections C.1 and C.2:

Trace Element Concentrations. Trace element abundances (Zn, Ga, Rb, Sr, Y, Zr, Nb,
Ti, Mn, and Ba) and analytical uncertainties () are reported in parts per million (ppm).
Fe,O; concentrations are reported as weight percent oxide; uncertainty is reported in percent.
The iron-manganese ratio is reported by Richard Hughes as a standard ratio; the ratios are
presented by BioSystems Analysis only as uncorrected counts.

These categories are pertinent to Sections C.3 and C.4 only:
Unit. Test or excavation unit type and location.
Depth. Top and bottom of unit (cm below surface).

CLA. Classification of sample:
BIF  Biface
COR Core
DEB Debitage
EXS Exotic Stone
FLLB Flaked Blank (BioSystems 1991 only)
PFT Patterned Flaked Tool
PPT Projectile Point
UFT Unpatterned Flaked Tool
UNF  Unifacial Tool (BioSystems 1991 only)
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Hydration Rims., Average obsidian hydration rim. The uncertainty (1) presented after
each measurement represent one standard deviation of the multiple rim measurements.
Standard deviations of less than 0.049 are reported as 0.0.

DH = Diffuse hydration (hydration rim not measurable)

NVB = No visible band found after preparation

NM = Not measured; sample was not prepared for obsidian hydration measurement
NO = Not obsidian

NR = Not readable; sample was prepared but rim could not be measured

VW = Variable width band

Comments. Brief comments regarding the individual sample. OH is used as an abbreviation
for obsidian hydration.



C.5 OBSIDIAN SOURCES IDENTIFIED DURING PEP STUDIES

Fifty-nine different potential chemical sources or types of obsidian were identified during the
x-ray fluorescence (XRF) characterization studies associated with the PGT-PG&E Pipeline
Expansion Project (Table C.5-1, Figures C.5-1 and C.5-2). Although many sources in
addition to those identified during these investigations are known, particularly in Oregon and
California, only those found during trace element studies of PEP samples are described here.
These chemical types represent almost all major sources of glass known to exist within direct
procurement range of sites within the Project corridor. Sources of glass are also known from
Washington (McClure 1989; Weld 1962) and Idaho (Sappington 1981a, 1981b), though none
were identified during the course of PEP XRF studies.

C.5.1 Oregon Obsidian Sources

More sources of natural glass are found in Oregon than in any other comparable geographic
area of the world. With field research still in its early stages, well over 100 geochemically
distinct sources have been identified. These sources are found primarily in the central High
Cascades, the Newberry Volcano region, north-central Oregon, the Klamath Basin, and
scattered throughout the northwestern Great Basin. Although obsidian characterization
studies have appeared with increasing frequency in contract and graduate archaeological
research in recent years, the systematic geoarchaeological studies of Oregon obsidian sources
are still rare. Geologic investigations of Oregon obsidian are incomplete and widely
dispersed throughout the literature; the Newberry Volcano and Glass Buttes areas have
received the most attention because of their high geothermal or mineral potential and their
spectacular geologic features (Berri 1982; Higgins 1968, 1973; Johnson 1984; MacLeod et
al. 1982; Roche 1987; Williams 1935). Obsidian source compilations have appeared in
Hughes (1986a) and Skinner (1983); many additional references to archaeological and
geological obsidian studies in Oregon are found in Skinner and Tremaine (1993).

C.5.2 California Obsidian Sources

The first attempt to assemble descriptions of California obsidian sources was made as part of
an ambitious compilation of prehistoric mines and quarries by Heizer and Treganza (1944).
Although this initial effort contained numerous factual errors, including several nonexistent
sources (Jackson 1974:33-51), it provided an important platform for later studies. Since
then, several contributions to California obsidian source compilations have been made, most
notably by Ericson (1977, 1981), Ericson et al. (1976), Hughes (1986a), and Jackson (1974,
1986). Other major contributions to California obsidian studies include edited volumes by
Hughes (1984, 1989) and Taylor (1976). Contract and graduate-level archaeological
investigations, particularly those reported since about 1975, have produced more obsidian
characterization and hydration studies for California than perhaps any other similar
geographic area in the world except New Zealand. In addition, areas of recent volcanism,
potential volcanic hazards, and geothermal activity such as the Medicine Lake Highlands, the
Long Valley Caldera-Mono Lake Basin, and the North Coast Range have received
considerable geologic attention (Bailey 1989; Bailey et al. 1976; Donnelly-Nolan et al, 1981;
Donnelly-Nolan et al. 1990). Many geologic studies of associated obsidian sources in these
and other areas are available. Specific references related to archaeological and geological
investigations are listed in Skinner and Tremaine (1993).
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C.5.3 Wyoming Obsidian Sources

Obsidian sources in the Teton-Yellowstone area are briefly described by Frison (1974). -
Obstdian CIliff, a well-known source located within Yellowstone National Park, was the

subject of the first major geologic study of any obsidian source (Iddings 1388). Glass from

that source was extensively utilized and has been identified at prehistoric sites in Montana,

Idaho, Wyoming, Ohio, Illinois, Wisconsin, Michigan, Alberta, Saskatchewan, and Ontario

(Davis 1972; Frison 1974; Griffin et al. 1969; Hatch et al. 1990).
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Figure C.5-2 Location of all California obsidian sources identified during trace élemeﬁi_ -

studies of PEP artifacts. Source locations are from Ericson et al. (1976), Hughes (1986a),
and Jackson (1986).
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