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The resulting data was then compared to the information found from an extensive
literature search to see how the material that I collected compared to those found at other
quarry sites. From this information I was able to determine that two different core
reduction methods were being used on Quartz Mountain: blade core and bifacial core.
Along with the different core reduction methods a mobility strategy also came into play.

In this thesis I will use the data gathered to determine the different core reduction

methods and the mobility strategies that are associated with them.
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lithic debris indicating extensive quarrying. The top of Quartz Mountain is relatively flat
and has large stands of old growth Ponderosa pines (Pinus ponderosa).

The Quartz Mountain material source has been known about for many years, but
very little survey work has been done on the steep slopes, as this area is considered low
probability for finding sites (Claeyssens 1992). For the most part, the material from
Quartz Mountain was considered as occurring in small cobbles that are dense and
completely covered with cortex which require sectioning before workable flakes could
be produced (Scott 1991:177). For this reason Quartz Mountain obsidian was considered
of low quality and was overlooked as being a usable resource.

The major goal of this thesis is to determine if Quartz Momﬁin (Figure 1.3) has
had any importance as an obsidian source in this region. I have been in contact with the
Deschutes National Forest Service (Paul Claeyssens, Forest Archaeologist) and a
cooperative agreement was developed to survey the entire mountain and do a surface
collection in several key areas on Quartz Mountain. These areas were chosen because
they best represent the materials used and the technology used to reduce the obsidian.
The survey and collections were designed to allow me to formulate the extent to which
this material source was used over time.

Prehistoric quarry workshops were an important early focal point in North
America (Bamforth 1986, 1991; Binford 1979, 1980; Gould 1985; Kelly 1983, 1988a)
and such sites are once again beginning to attract the attention of archaeologists
concerned with the reconstruction of extinct cultural systems. The present trend toward

technological, functional, and behavioral lithic analysis is well grounded in past research

(e.g., Holmes 1894) but owes much of its current foundation to people like Don Crabtree
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and his many students. For the most part quarry workshops remain understudied, which
could be due in part to the variety of problems they seem to present. One of these
problems is the extent and vast quantity of artifacts that are present in these sites, for they
can literally cover thousands of square meters. Therefore, most researchers have
attempted to describe finished tools and other unique pieces at these sites, primarily for
dating purposes; products manufactured; worked materials; and sometimes the
manufacturing or lithic-reduction techniques represented (Singer 1984:35).

In this thesis, I investigate the technology of flake and tool production, and any
evidence of material preference on Quartz Mountain. My primary emphasis will be on
the technological production (specifically which reduction methodology, core or bifacial)
was used. Ialso examine how artifacts located away from the material source can help
archaeologists understand the movements of early humans in the region. By beginning
my research at the source and addressing how these artifacts were made, this study will
add to the understanding of cultural differences and movements through time and space.

The proposed research lasted two years, consisting of 70 days in the field doing
surveys and collections. Along with the ground survey extensive time has been spent
going over aerial photographs and USGS maps to get a better understanding of the
ground conditions. Along with this research a literature search has been done to trace the
movements of material from this source. This research has found material as far away as
Mud Springs on the Crooked River National Grasslands (35JE49) located approximately

70 miles northeast , dating to around 10,000 B.P. (INFOTEC 1995).
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there is little evidence of occupation after the initial Paleo Indian use to about 6000 or

5500 B.P. (Kelly 1997).

As people clustered around the established watered areas of the Great Basin, there

may have been even larger regional positioning of the human population as well, with
more ideal locations such as California or the Columbia Plateau absorbing what was
probably a very small early Holocene Great Basin population.

After 5000 to 4500 B.P. there are many more of archaeological sites, with
abundant evidence of the use of rockshelters in the central Great Basin Gatecliff series
points mark the resumption or even the initial occupation of many sites and regions.
After 5500 B.P., sites appear in the uplands in the eastern Great Basin (Madsen 1982;
Kelly 1997). Madsen feels that these sites represent hunting rather than seed or pinyon
processing (Madsen 1982). However, there are pre-5000 B.P. sites in most parts of the
Great Basin, at this time its not sure if the higher numbers of late Holocene sites
indicates a new settlement pattern or if they are the expected result of continuity in a
settlement-subsistence pattern coupled with a slow rate of population growth.

The return of people to the central Great Basin is contributed to the increase in

moisture beginning 5000 to 4500 B.P. This is based on the pollen records that show that

wetlands and lakes start to return to many places (Kelly 1997). In many rockshelters that

are in close proximity to wetlands, such as Hidden Cave (north-central Nevada) and
Lovelock Cave (just north of Hidden Cave), the earliest evidence of occupation is
asssociated with large amounts of cattail, bulrush, and other biological indicators of

wetlands. The earliest use of Lovelock Cave is considered to be around 4500 B.P., but
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2.2  Time/Environmental Change in the Northern Great Basin

Archaeological evidence shows that the first peoples living here started showing
up near the end of the Pleistocene, when the world climate was in transition from the
cold of the glacial age to the warmth of the post-glacial. Glaciers in the Cascades,
Steens, and Blue mountains began to dwindle and disappear. Modern Malheur, Harney,
Summer, Albert, and Warner Valley lakes became the shrunken remnants of great
Pleistocene water bodies. At the same time many pluvial lakes vanished completely, as
in the Catlow Valley, leaving only broad, level plains (Cressman 1940). High on hills
around valley basins, three or more beach terraces can still be seen, and some run for
miles. In some parts of Eastern Oregon, beach lines occur as much as 350 feet above the
basin floors (Summer Lake); the lakes that made these beaches were not only of vast
extent, but deep (personal observations).

Animals that went extinct at the end of the last glacial age include giant
mammoth (Mammuthus columbi) and ground sloth (Megalonychidae), giant bison (Bison
antiquus), camel (Campelops), and the horse (Equus). Species that survived to the
present include antelope, deer, mountain sheep, bear, migratory and upland birds, rabbits
and other small mammals, various fish, and predators such as cougar, bobcat, coyote, and
wolves. Plant species of the late glacial times were essentially those seen today in the
region, but boreal trees such as white pine, spruce, and fir were more abundant. Timber
lines were lower, and alpine species were more brdadly distributed. The

sagebrush-grassland communities of lower elevations were probably richer in grass cover




and more diverse than they are today (Aikens 1993; Connolly 1995: 16-17; Cressman

1977:46).

Recent pollen evidence shows that by about 9,000 B.P., cold-tolerant trees were
colonizing high terrain previously covered by arctic tundra vegetation. Sagebrush,
juniper, and other species followed these trees up slope as temperatures continued to rise.
From about 7,000 to 4,500 years ago there was a general aridity, and many Great Basin
lakes dried up completely. This aridity is revealed by extensive dune fields along
modern shorelines, formed as prevailing winds carried fine sediments of dried lake beds
exposed by evaporation. A Neopluvial rebirth of the lakes was beginning to take place
sometime around 4,500 years ago, this was related to global cooling that also brought
traces of Neoglaciation back into the Cascades and elsewhere. This somewhat cooler,
moister regime has continued to the present time (Aikens 1993; Connolly 1995:15-16;
Cressman 1977:46; Willig 1988).

A now classic interpretation of post-glacial climate has summarized these
intervals as Anathermal (cooler, moister than today) 9,000-7,000 B.P.; Altithermal
(warmer, dryer than today) 7,000-4,500 B.P.; and Medithermal (conditions as today)
4,500 B.P. to present (Antevs 1948, 1955). Detailed paleoclimatic evidence shows,
however, that temperature and moisture fluctuated quite evenly within these periods. In
the midst of generally dry times were marked wet phases, and just as mérkedly there
were dry phases during generally wetter times (Mehringer 1977, 1986).

The degree to which large scale climatic changes may affect the local occurrence

of particular plants 'anvd animals is of direct importance to human use of the landscape.
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survey data, Osborn has hypothesized that prehistoric sites in the area were occupied on a
seasonal and intermittent basis.

In 1961 archaeological excavations were conducted at the Lava Butte site
(35DS33), located 5.6 km southeast of Benham Falls (Ice 1962). The Lava Butte
excavations were undertaken in order to mitigate negative impacts caused by the
construction of a Pacific Gas transmission line (first of two lines). The site proved to be
archaeologically rich and yielded an extensive inventory of prehistoric tools, chipped
stone flakes, and ground stone processing equipment. Data from the site indicates that
the prehistoric inhabitants focused on hunting, plant processing, and the production and
maintenance of stone tools. The site was originally believed to have been occupied
during the last 200 to 500 years (Ice 1962: 49) but a later analysis of the artifact
assemblage (Figure 3.1) indicates the site may have been used by prehistoric people as
early as 4,000 years ago or earlier (Davis and Scott 1984).

During the early 1960’s, a several archaeological investigations were undertaken
in areas surrounding the Deschutes National Forest. Research by University of Oregon
archaeologists in the Round Butte Dam Reservoir area at the confluence of the Metolius,
Crooked, and the Deschutes Rivers, resulted in the location of 48 prehistoric sites (all
under water at present time). Thirty-two of the sites were tested or surface collected
(Ross 1963). Based oﬁ evidence from the study, Ross (1963) suggested that rock shelters
along the Deschutes River were preferred by earlier prehistoric inhabitants while later

aboriginal groups camped closer to the open flood plain (Ross 1963: 114-116).
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The project was conducted in advance of a land exchange project involving the
Deschutes National Forest and Sunriver Properties (Cole 1977). One of the sites was
found to contain very little archaeological evidence, but the other site (35DS39), which is
located on a bluff adjacent to the flood plain, yielded numerous prehistoric tools and an
abundance of chipped stone flakes. By cross-dating the various projectile point types,
Cole has estimated that the sites were occupied prior to 600 years A.D. (Cole 1977: 19).
By 1981 a major archaeological excavation on the Deschutes Forest was
undertaken at Lava Island Rockshelter (Minor and Toepal 1982,1983). Excavations were
initiated because the rockshelter was in the land exchange between the Inn of the Seventh
Mountain and the Deschutes National Forest. The rockshelter is situated on a steep,
' rocky slope above the Deschutes River approximately 8 km southwest of Bend, Oregon.
Excavations revealed a bark-lined storage pit, numerous lanceolate shaped
bifaces (Figure 3.2) and thousands of chipped stone flakes. The lanceolate bifaces were
suggested to be similar to Haskett projectile points which were commonly used 8,000 to
10,000 years ago on the Sank River Plain, indicating that the rockshelter (and the
Deschutes River valley) were inhabifed at a very early time period (Scott and Davis
1984). A more recent examination of the Lava Island bifaces, however, that suggests the
points may have been of a more recent origin and lack the technological traits typical of
the Haskett point type (Scott and Davis 1984). The excavations did provide reliable
evidence of an Archaic “Elko” period (found above the cache of lanceolate bifaces)
occupation (ca. 4000-1000 B.P.) and late prehistoric habitation (ca. A.D. 1840),

presumably by Northern Paiute Indians.
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In 1982 test excavations were conducted at the Sand Springs site on the
southeastern edge of the Deschutes National Forest. The excavations revealed two
prehistoric components separated by a thick layer of Newberry pumice deposited some
1600 years ago (Scott 1985). The artifact assemblage from the pre-Newberry component
(the post-Newberry component was badly disturbed) contained few formal tools and an
abundance of chipped stone obsidian bifaces (Figure 3.3 and 3.4) and debitage,
suggesting that the site was used as a lithic workshop. A radiocarbon date of 2750 B.P,
was obtained from this component. X-Ray Fluorescence Sourcing showed that the
obsidian from the site was obtained from the nearby Quartz Mountain Quarry. Use of the
Sand Springs site apparently decreased considerably after the 1600 B.P. eruption of
hearby Newberry volcano (Scott 1985). The prehistoric habitation of Sand Springs spans

the last 4000 years and highlights the importance of local volcanology and lithic

technology for understanding regional prehistory.
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Figure 3.3 Sand Springs Artifacts: Projectile Points and Unifacial Tools. a) Desert
Side-notched; b) Rose Spring; c-¢) Elko; f-g) Type 3 unifaces; h) Type 2 uniface; i)
Type 7 uniface. (To scale) (Scott, 1985) ,
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4.2  Analysis of Lithic Production Systems

Analysis of a lithic production system cannot begin until an understanding of
what is expected to be found at a material source is known. Current research reveals that
certain types of artifacts can be found at quarry sites, such as hammerstones, picks,
sledges, and wedges. Comparative studies of several assemblages show evidence of
quarrying activities containing large amounts of pnmary reduction debris along with
various stages of core reduction (Dibble and Roth 1998).

There will be a large number of cortical flakes, although the amounts of cortex
will vary with nodule mass (Butler and May 1984). A large quantity of debris will also
be found, along with “rejected” pieces such as broken tools, and thick blades (Dibble and
Roth 1998). These sites may also contain worn or broken tools made from non-local
materials (Gramly 1980).

With the knowledge of the artifacts that have been found at quarry sites a wide
variety of categories have been employed in the analysis of the debitage presumed to
have been produced by primary core reduction (Crabtree 1982; Flenniken 1993;

Sullivan 1985:756). Many of these non-tool debitage categories are well defined, but
they all have something in common; the three basic categories of primary, secondary, and
tertiary flakes. They are also frequently accompanied by a residual category called
shatter, chunks, or debris (Flenniken 1993; Sullivan 1985:756). Progressively decreasing
amounts of cortex distinguish the three categories, with primary flakes having the
greatest amount of cortex and tertiary flakes the least. According to some analysts, the

categories reflect a very specific sequence of flake removal (Crabtree 1982; Flenniken
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