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CHAPTER ONE

INTRODUCTION

by

R. Dale Guthrie and W. Roger Powers



INTRODUCTION
Research Philosophy:

Multidisciplinary Approach

There seems to be at least two ways in which sites are currently
dug. One is to obtain the artifactual material in order to produce a
point in time and space with typological identity so that a cumulative

pattern may emerge of the '"phylogenetic"

distribution and chronology of
peoples and their traditions. Studies of palynology, paleontology,
geology, all become ancillary subdisciplines directed toward this énd.
Another way, is to look at an archeological site as an important
and possibly unique occaéion from which torfocus on that point in human
pre-history and all of the natural forces which were affecting and
moiding it. It is an opportunity for natural historians from several
disciplines to live together in the field and to share laboratories,
arguing over the various meanings of Quaternary events, using the site
almost as an informal symposium for inter-disciplinary discussion. That
is, it is an occasion to pursue the interrelationship between an
environment and a people with the underlying assumption that there are
causal connections. Approaching it from this angle, the presence of
Chloridae phytoliths in the hearths and their rarity in the rest of the
sediments, indicating the use of buffalo chips for fuel (Lewis, 1978)
may be as important to our general understanding as whether or not the
occupants of a site used Cody knives. Likewise, information about
sediments in the site dating from when there is no archeological
evidence at all may sometimes tell us as much about humans as the

artifact-laden levels. People are beginning to argue that there are

long segments of time during which there is no evidence of human



occupancy in areas occupied by humans both before and after (Reher,
1974). These absences may be the result of environmental restrictiéns.

The bothersome thing about the '"matural history" approach of
looking at the ecological setting of an archeological site, past and
present, as opposed to the "prehistory" approach is that no one;person
can be trained to have, or even gain through a lifetime of experience,
the necessary skills and angles of perception to gather the information.
As difficult as it is to coordinate specialists with varying interests
and disperse the responsibility for a watermark site, it seems obvious
that an interdisciplinary approach is by far the most productive. By
this we do not mean thatia site should be dug and the specimens sent to
respective specialists for identification, but rather, that there should
be a cooperative focus by various Quaternary researchers using, in
addition to their rote expertise, a creative eye for new questions as
well as means to resolve them. During a dig it begins to become
apparent that in contrast to the archeologist with a support staff,
sites can be excavated by a number of Quaternary researchers all
interested in Quaternary biota, climate, and people, each knowledgeable
about the other's specialty and interested in the common focus.

Such a synthesis at the Dry Creek site admittedly began after
excavations were initiated, but furnished the fuel for many hours of
discussion between the authors and their colleagues. Some approaches to
collecting and analyzing the data went unbelievably well, others we
would now do quite differently. The sediments were unexpectedly devoid
of small mammals and invertebrates. The ground squirrel burrows offered

great potential but the expected fossil nests never occurred within the



site. Also the sediments contained a poér pollen record and pollen
cores in nearby lakes were not sufficiently old.

In retrospect we could probably have benefited from a person
interested in Quaternary soils. Also, the geoarcheological and
biocarcheological studies were disjunct, the former having been‘conducted
during the early part of the project with the latter following during .
the main thrust of the excavations and analyses. The interdisciplinary
character of the research could have been greatly strengthened had these
phases of the research run concurrently. Despite our disappointments
and misjudgements, the site has been the origin of much new information

and many new ideas.

Research Hypotheses

The Dry Creek site, like most Early Man sites, was an accidental
discovery, but one which was to be the first occurrence in the northern
part of North America of a multicomponent site containing many thousandg
of lithic artifacts and identifiable large mammal remains which span a
good part of the eleventh millennium B.P. Because of its discovery, it
was possible to develop a research strategy that can predict the
occurrence of similar sites in a comparable topography. This twofold
quality, its importance for understanding the lifeways of early hunters
at the site itself, and opening the door to the discovery of other early
sites, underscores the fundamental importance of Dry Creek for northern
afcheology.

The site was excavated over three summers by several Quaternary
researchers with multidisciplinary approaches in geology, archeology,

and paleobiology. As tests were conducted and excavations expanded the



importance of the site began to emerge and it became quickly obvious

that Dry Creek possessed several features which, in combination, made it

ideal for further investigations. First of all, the site was deeply

stratified, at least by Alaskan standards, and the radiocarbon date from

near the base of the section, in what was later to be called Component

I7, indicated a probable terminal Pleistocene age. Secondly, the site

was multicomponent, with two occupation horizons near the base of the

section containing preserved fauna, and a third nearer the top. In

addition, the archeological remains occurred in clusters and they

contained variable compositions of artifacts.

These features of the site allowed us to pose several hypotheses

which could be tested by further excavation.

1.

The two stratigraphically separate early components could
provide us with new information on temporally separated lithic
and faunal assemblages.

The clustering of artifacts would allow us to isolate and
define sets of tools, waste materials and associated fauna
within each of the early components.

Identification of age, sex, species and seasonality of the
fauna would allow us to reconstruct some aspects of the
paleoecology of the site, the Nenana Valley specifically, and
the northern Alaska Range foothills in gemneral.

The associated fauna and artifact clusters could allow us to
reconstruct, in part, the procurement and processing
techniques of the game species.

The preservation of bone raised the possibility that the



articulation of microblades with bi- or unilaterally grooved
bone/antler points would provide information on the presumed
existence of the composite inset techique and that the
manufacture and maintenance of these points could be
described.

6. Given a comparable quality of information from both of the
early components, we could examine some aspects of subsistence
activity and possibly study the problem of either stability or
change in the patterns of site use.

7. A familiarity with the surrounding area and its seasonal
climatic Variaéiéns would permitrus to study how these
affected large mammal distributions. Combined with
information from the archeological site, this would allow us
to reconstruct the reasons for the site's particular location
and what kinds of activities would then have likely occurred
there.

Research strategies, the kinds of paleoecological data sought, and
our ideas about what we were seeing underwent a series of changes as
more and more data came in. These ideas continued to change back at the
University, where careful analysis revealed many things which were not
obvious in the field.

Though other analyses will be conducted with the Dry Creek material
over the years and our ideas and interpretations will no doubt continue
td change and evolve, the data from the site does provide important new
information pertinent to some of the major questions in the study of

Early Man in North America.



General Conclusions:

1) Settlement Pattern. The Dry Creek site was occupied several times

as a temporary hunting camp or "spike camp" by early peoples. The site
is located on a prominence too exposed for long-term winter camping
comfort but it is ideal as an observation point. The artifacté indicate
extensive weapon repair and manufacture and some large mammal
processing. Judging from these observations one can conclude that the
Dry Creek site was primarily a hunting camp, and not a main habitation.
Most of the moraine-top Denali Complex sites in the Tangle Lakes area
(West, 1981) and ridge prominences (such as the Campus Site), seem to
fall into this general citegory of hunting'and processing stations.

Dry Creek was evidently a site where people camped briefly when out
looking for game, repairing and manufacturing new weapon tips while they
watched. Meat and hides already obtained were probably rough processed
and dried for transport to the main camp.

This pattern of spike camps could indicate an orbital exploitation’
strategy in which small groups on hunting forays radiated out away from
a central, more permanent campsite. Such an orbital pattern of resource
use would exploit a large area and thus allow a critical group size of
25-100 people to be maintained without the necessity of constant
movement due to overhunting.

Although they are poorly preserved, the bones found at the site do
corroborate Paleoindian and Paleolithic evidence of a reliance on large
mammals for food. Mountain sheep (Ovis), wapiti (Cervus), and bison
(Bison) were used at various times at the Dry Creek site.

Reconstruction of the ecology of range use by large ungulates

suggests a fall-winter concentration in the area because the wind from -



the pass keeps the rangeland free of snow and greatly increases the
ungulates' access to critical winter forage.

Rather than positing nomadic groups moving over the landscape
cropping game as they went, this orbital model suggests a more
believable hunting strategy in which new ground at the peripher& of the
"wheel" would be explored by a mobile-hunting focus as game
concentrations varied within a large patrolled area.

Such central base camps undoubtedly occurred in quite different
areas than the spike camp sites, which are the major sites known thus
far. The former are probably in areas not necessarily conducive to
hunting efficiency, but ;ext to open water in winter and away from
strong down-valley winds. Field surveys in search of base camp sites
may need a quite different search image than that associated with the

spike campsites.

2) Hunting of Extinct Fauna. 1In Alaska, a substantial body of data

about Pleistocene fauna and their paleoecology had accumulated over the
years, but little was known about the rates and patterns of their
extinctions and redistributions. One could say that there was a complex
Pleistocene fauna and a Holocene fauna, that they were remarkably
dissimilar and represented adaptations to very different environments.
From the archeological perspective, we knew next to nothing about the
species hunted by early Alaskan peoples simply because lithic
aésemblages had not yet occurred with faunal assemblages. Hence, ideas
about early hunting activities were, at worst, speculations, and at

best, logical constructions.



Judging from the few fossils at Dry Creek and from other
radiocarbon dates on the Alaskan megafauna, the lower levels of the.Dry
Creek site date to a time when many extinctions had just occurred.
Mammoths, for example, have not been dated into the lower 11,000's B.P.
in Siberia or Alaska. Our surveys of Quaternary deposits in thé
vicinity of Dry Creek found mammoth remains dating between 12,340 % 205
B.P. (GX-6284) and 12,240+180 B.P. (I-10,532)(Ten Brink and Waythomas,
1980). These data fit into a large body of information relating to the
demise of the mammoth steppe throughout northern Europe, Asia, and North
America. Although horses, mammoths, camels, saiga, lions and others may
have already become extigcf in Alaska.at tﬂé time when the lower two
levels of Dry Creek were occupied, other grazers such as wapiti and
bison had not. Neither wapiti nor bison are native to Alaska today.

Thus, the lower Dry Creek components document the remnants of a
grassland environment which was once the dominant Pleistocene habitat in
Alaska. The Dry Creek people were still hunting relict Pleistocene
fauna (the grazing ungulates) and may not have shifted to the more
mesic-~nivian adapted, caribou and moose. Thus, the Dry Creek site dates
to an important time and is located in an area of North America
important to Quaternary paleoecological interests, especially those
concerned with the pattern of large mammal extinctions which occurred
during the glacial/post—-glacial transition. But just as interesting and
important is the question of Clovis technology, its origins, spread and

its adaptation to a doomed fauna.
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3) Clovis Origins. One of the arguments for the Clovis projectile

point not being derived from an Alaskan precursor has been the presﬁmed
use in Alaska of inset microblades for projectile points. There is a
hiatus between the technologies involved in the manufacture of
microblade insets and Clovis points. Microblades, and the
characteristic wedge-shape cores do not occur in Clovis sites.

Component I at Dry Creek, dated at around 11,100 B.P. lacks no
microblades but does contain broken, and complete triangular bifaces
(Chapter Four). These are basally thinned and potentially could have
been related to the ancestral line which produced the Clovis tradition.
Also within Component IIj &ating around 10;600 B.P., there are several
clusters of artifacts (Chapter Five), which instead of micrcblades,
contain broken bifaces possibly similar to Hell Gap points of the Great
Plains. These dichotomous clusters in Component II suggest that either
there were two different groups occupying the area at the same time, or
that the people who produced the characteristic Denali Complex had
another activity which depended on biface projectile points in additiom
to their composite antler-microblade points.

Either of these different interpretations would argue for a strong
biface tradition in the north which could have given rise to Clovis
points at the time of the southward colonization in North America prior

to 11,500 B.P.

4) Dry Creek and the Diuktai Culture. The Dry Creek stone workers

strongly emphasized the manufacture of microblades, wedge-shaped cores
and a specialized burin technique, all of which are well represented in

northeast Siberian sites of an earlier age. These techniques are
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probably derived from a technology which has been called the Diuktai
Culture (Mochanov, 1977). While there is reason to be cautious aboﬁt
the dates from the older Diuktai sites (Abramova, 1979) there seems
little doubt that this tradition, characterized by both microblade and
bifacial technologies, became widespread in northeastern Siberié and
spread to Alaska during the terminal Pleistocene (West, 1981) and is
represented in part at Dry Creek by Component II. Whether or not the
bifacial point technology mentioned above is derived from the Diuktai
Culture or from some area within America is a problem that cannot
presently be solvéd. The types of bifaces at Dry Creek that we have
called projectile points:are unknown in Diuktai sites although some
specimens at Dry Creek, that we feel confident were used as knives, have
been called points at Ushki Lake (Dikov, 1977). While the Diuktai
Culture contains bifacial pieces which could represent the technological
base for bifacial projectile points at Dry Creek, this aspect of the
technology would appear to have its origins in either eastern Beringia
or elsewhere in North America. Hence, there is an interface between
Siberian and North American lithic techniques which we can see at Dry
Creek and other slightly younger Alaskan sites and it seems reasonable
that if local antecedant developments gave rise to this situation we
should see evidence of it in the archeological record as more new sites

are discovered.



CHAPTER TWO

THE DRY CREEK SITE

by

W. Roger Powers
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THE DRY CREEK SITE AND ITS REGIONAL SETTING
Location

The Dry Creek site (HEA~005) lies in the Nenana River Valley of
central Alaska and is located about 180 km southwest of Fairbanks near
the town of Healy (Fig. 2.1). The site proper is situated on a
prominent bluff which lies on the north side of the bed of Dry Creek and
is about .5 km upstream from the Parks Highway bridge over Dry Creek
(Fig. 2.2 and 2.3).

The prominent southeast facing bluff on which the site is situated
was formed by the downcutting of Dry Creek through a glacial outwash
plain of Healy Age (Illinoisian/early Wisconsinan (Wahrhaftig, 1958)).
This incision formed the Healy terrace aleong Dry Creek which is composed
of glaciofluvial sediments and is mantled by a continuous aeolian

formation of sands and loesses.

Regional Setting

The Nenana River valley transects two major physiographic
provinces — the Pacific Mountain System and the Intermontane Plateau
(Wahrhaftig, 1965). The former comprises the imposing mountainous
massif generally called the Alaska Range. Technically, the mountains
vigible from the Dry Creek site (Fig. 2.4) are referred to as the Outer
Range while the Inner Range ("Alaska Range') proper lies further to the
south. The Intermontane Plateau in this region is a zone of foothills
about 50 km wide, which stretches north from the Outer Range until it
merges with the Tanana-Kuskokwim lowland, a vast interior region \

composed of piedmont alluvial fans which begin about 100 km north of the

Dry Creek site and continue northward until they interdigitate with



Figure 2.1.

Location map of central Alaska and the study area.
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Figure 2.2,

Figure 2.3.
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View of Dry Creek. Parks highway is in low center and
the Dry Creek bluff is at center of picture. The view is
upstream to the southwest. Outer Range is in the

distance.

The Dry Creek site. The view is downstream to the

northeast showing topography of the Nenana Valley.






Figure 2.4.

View of Dry Creek and the Riley Creek terrace surface

with the Outer Range in the background.
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Tanana River floodplain deposits.

The Nenana River which originates in the Nenana Glacier on the
south side of the Alaska Range, cuts north across this range and emerges
from the mountains at Healy. From this point it flows through the
foothill zone and emerges onto the Tanana-Kuskokwim lowlands, which it
crosses, and empties into the Tanana River at the village of Nenana.

The valley of the Nenana River between the Outer Range and the
lowlands possesses a somewhat subdued topography relative to the majesty
of the surrounding mountains and is dominated by suites of terraces
standing as erosional remnants of the ancient floodplains of the Nenana
River and its tributaries. Downcutting by the Nenana and its
tributaries has dissected and eroded these terraces so t
graphically lower portion of the valley is dominated by a step-like
appearance as these terraces progressively drop to the modern floodplain
of the Nenana. This erosional activity has produced a topography
composed of broad, sweeping, relatively even terrace surfaces which end
abruptly in steep bluffs (terrace risers), as much as 60 m in height,
which separate the different terrace surfaces. Further incision has
occurred through the action of tributary streams, such as Dry Creék,
which have cut valleys through the terraces. As a result of these
various erosional activities, the terrace systems are heavily dissected
and present a very striking contrast between broad, even areas and
precipitous terrace edges and stream valleys (Fig. 2.2 and 2.3).

While absolute elevations are seldom great, relative topographic
relief is quite imposing. The Nenana Valley is 394 m above M.S.L. at

Healy which is situated at the base of the Outer Range. This range in
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turn rises to 1356 m at Sugar Loaf Mountain and 1742 m at Mount Healy.
Thus, in the immediate Dry Creek area there is about 1350 m of reliéf.

Above the terrace systems, the topography of the valley margins is
less striking and is characterized by higher, more evenly rounded hills.
Several prominent mountains, termed "domes" in this area, rise to 1200-
1300 m and provide some scenic relief to a rather monotonous landscape.
The upper reaches of the Nenana's eastern tributary streams originate in
these hills and in a few localities e.g., Lignite Creek, some
spectacular badlands topography is present.

At the present time, the Dry Creek site lies roughly on an ecotone
between the alpine, open, herbaceous tundra and the lowland forests, and
the major vegetation communities of the Nenana valley and neighboring
hinterlands are simply an intricate interplay of these two ecosystems.
In the lower elevations of the valley (below 600 m) the open, poorly
drained terrace surfaces are dominated by shrub and herbaceous
communities with scattered stands of black spruce (muskeg) and isolated
copses of deciduous trees. Mixed deciduous and coniferous associations
(balsam, poplar, aspen, willow, alder and spruce) are commonly found
along stream valley margins and sometimes on the south facing slopes of
the hills and stream valleys. North facing slopes are generally covered
with a dense black spruce forest and sphagnum moss undercover. South
facing slopes with a well drained substrate typically bear aspen, poplar
and willow stands with an herbaceous ground cover. Terrace edges can be
quite grassy but more generally have a dense mixed deciduous and

coniferous tree cover.
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Above 600 m as a rule, tundra associations (meadows and bogs) are
dominant and grade from shrub and cotton grass bogs at lower elevations
to the drier heaths on the higher mountain slopes.

At the present time, the only large mammals which occupy the
lowland forests are moose and black bear while mountain sheep, caribou

and brown bear can be found on the higher mountain slopes.

History of Archeological Investigations at Dry Creek

1973

In May, 1973, Charles Holmes located displaced artifacts at the
base of the loess mantle and on the debris slope at the Dry Creek bluff.
Further investigations revealed that the artifacts were eroding from a
cultural horizon lying about 1.3 m below the present surface. A
charcoal sample which lay at the same depth as the artifacts was
collected from a presumed hearth by Thomas D. Hamilton. During the
summef of 1973, Robert Stuckenrath of the Smithsonian Institution
determined the age of this sample to be 10,690+x250 B.P. It appeared
that a site with a deeply buried microblade technology had been dated to
the terminal Pleistocene.

The surface of the Dry Creek site is a relatively flat terrace
covered with a dense stand of black and white spruce and a considerable
amount of deadfall. An herbaceous plant cover established near the
bluff edge, and comprised mainly of grasses, extends sporadically into
the woods (Fig. 2.5). The debris slope below the site supports
scattered clumps of aspen and willow and a sparse herbaceous cover
including some xeric components such as Artemisia. A hundred meters

upstream the terrace riser is stable and wooded, but, as the site lies
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at the outside of a meander loop of Dry Creek which is undercutting the
entire terrace edge, this slope is actively eroding. At the time of
discovery, the edge of the loess mantle blanketing the terrace was
suffering from heavy wind erosion and was undergoing considerable
destruction from slumping.

Initially cultural remains were encountered along the eroded loess
bluff for a distance of about 50 m. However, the center of density of
the flakes and tool parts lay at the highest point on the terrace
surface (Fig. 2.7). It was for this reason that test excavations were
begun here. Three test pits were excavated at this time along the bluff
edge and these further confirmed the presence of in situ cultural
material in the loess (cf. Fig. 2.8).

With this information at hand a five year program of archeological
and paleoecological (geology, paleontology, paleobotany, palynoclogy)

studies was initiated at the Dry Creek site.

1974

After the initial test excavations, conducted in the late summer of
1973, plans were made for a full scale testing program which reached
fruition in May and June of 1974 with a National Science Foundation
institutional grant from the University of Alaska. It was during this
time that the site emerged as one worthy of extensive study.

The site was mapped, a grid and provenience datum was established
about 25 m west of the bluff edge and a metric Union Grid was laid out
over the area in which excavation was anticipated to occur. The

north-south axis (Y-Y') was oriented parallel to the bluff edge so that
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Figure 2.5.
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Spruce woods on the Dry Creek site prior to clearing for

excavation.
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Figure 2.6.

Figure 2.7.
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Wind destruction of exposed 1973 test pit at the edge of

the bluff.

View of the central site area prior to the 1976

excavations.
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the east-west axis (X-X') would intersect the stratigraphic section at
approximately 90 degrees. This was done to avoid odd angles in the.
excavation units along the bluff edge. As a result, project north (PN)
is 20 degrees from true north (Fig. 2.8).

A 2 x 15 m test trench excavated at approximately 90 degrees to the
bluff edge was linked to planimetric excavations at the bluff edge
(Fig. 2.9). The results of these test excavations are summarized as

follows:

1) The north wall of the test trench was mapped and the geological
units within the section were defined and related to the regional
geology (Thorson and Hamilton, 1977). Additional radiocarbon samples
revealed that the loess section spanned the last 11,000 years B.P. These
dates also provided control for the stratigraphic units of loesses,
sands, and paleosols all of which record changing environmental
conditions during the terminal phase of the Pleistocene and throughout

the entire Holocene (cf. Fig. 2.9).

2) Three (and possibly four) cultural components were found in the Dry
Creek loess mantle. The components are definable on geological grounds
and even in those rare cases where the lower two components come
vertically close, there is still a clear stratigraphic separation
(Powers and Hamilton, 1978). This phase of the excavation produced 2827
artifacts. The oldest of the components (I) contained flakes, flake
cores, retouched flakes, a triangular biface, possible burins, a
chopper, and end scrapers. No microblades, microblade cores, or any

byproducts of microblade production were recovered. Component II
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overlies Component I and it is from this horizon that the radiocarbon
date of 10,690 + 250 B.P. was secured. This component produced micro-
blades, wedge—-shaped microcores, burins, and a variety of bifacially
flaked pieces most of which appear to have been knives. In addition
there are large choppers, biface blanks, anvil stones, hammer stones,
unworked stones, and pebbles. Component III was noted in the 1974
excavations. It is comprised of 573 waste flakes, ! blade-like flake, 3
blades, and a biface fragment. It appeared to be similar to Component
IT although the undiagnostic character of the material prohibited
further refinement or identification. The uppermost horizon, Component

IV, produced two side notched point bases and flakes.

3) Fragments of dentition were found in a poorly preserved state.
However, they were sufficient to allow preliminary identification by

R. Dale Guthrie at the University of Alaska in 1974, who was not yet

[0

part of the project. The majority of the remains were of Bison sp. It
was also thought that one fragmentary specimen of a hyposodont molar
might be from a horse (Equus sp.) and some large, oval stains
occasionally seen in the excavation might be the remains of mammoth
tooth plates (Mammuthus sp.). Unfortunately, further study failed to

confirm the presence of either Equus or Mammuthus.

4) Tools and flakes were clustered in definable areas of high
concentration with intervening areas of low artifact frequency. While
only one obvious hearth was located, there was evidence of burming in
areas of high artifact concentration.

As a result of this information i.e., the stratification, a
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Figure 2.8.

Topographic map of the Dry Creek site showing grid axes

and completed excavation area.
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Figure 2.9,

26

Generalized stratigraphic section of the Dry Creek site.
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temporal interval spanning the terminal Pleistocene and the Holocene,
distinct archeological units, extinct fauna, and horizontal
concentrations of cultural material, more extensive excavations at the
Dry Creek site were planned.

A problem was encountered during this phase of the work wﬁich would
affect all future excavation strategies. Within a closed trench, the
thawing loess could not dry out. By necgssity, the work was performed
in a very mucky environment which compelled the crew to use winter
clothing. Also, the walls would not stand and shoring became a constant
problem. In spite of our best efforts, portions of the walls collapsed
after the excavation wasgcompleted. f

Expedience required that broad open areas should be‘excavated
concurrently so that both sunlight and wind could reach to the thawing
loess. This approach proved to be very successful and the excavations

of 1976 and 1977 suffered very little from collapsing walls.

1976

The first broad scale excavations were conducted during the summer
of 1976 with support from the National Science Foundation, the National
Geographic Society, and the Division of Parks of the State of Alaska.
Students in an archeological field school worked the site through June
and July and the excavation continued through August and September with
volunteer labor. Geological studies were continued by Thomas D.
Hémilton of the U.S.G.S. and James McCalpin, then of the University of
Alaska.

During this season the excavation was expanded considerably

(Fig. 2.10). Two 4 x 7 m units (Areas A and B) were opened between the
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bluff edge and grid line E16 and between grid lines S2 and N8, A 2 m
baulk was left between these two areas, the eastern half of which ﬁas
removed near the end of the season. Further extensions conformed to the
configuration of the bluff and kept the.excavation orderly. A third 4 x
10 m unit (Area C) was opened between the bluff edge and grid iine El6
and between grid lines N10 and Nl4. As we still had little control over
the extent of the site, and as random test pits were impractical in the
frozen loess, we opened another 4 x 4 m unit (Area D) between grid lines
W6 and W10 and N8 and N12.

An additional 60 m of stratigraphic profiles were taken, sediment
and pollen samples were iemoved for analysié,‘and several radiocarbon
samples were collected providing our first dates from Components I and
IV: Component I -- 11,120 + 85 and Component IV -- 4670 + 95 to 3430 +
75 B.P. (Fig. 2.9). The excavation produced 12,951 cataloged specimens.
While the same categories of artifacts were recovered from the
components, it was clear that the vast majority were being found in
Component II. Component I still contained flakes, side scrapers, end
scrapers, and another triangular point or blank, but no microblade
technology. Component II produced more microcores, microblades,
microcore parts, burins, spalls, scrapers, and a variety of bifacial
forms. Component IV yielded two more side notched points, some end
scrapers, and more flakes. No evidence of Component III could be
detected. This prompted a thorough re-examination of the stratigraphic
position of this component. It was realized that, in fact, this
component was really the uppermost part of Component II. This called
for a new numeration of the components and it was decided that Component

IT should encompass Component III. Hence, we were left with an odd
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Figure 2.10.

Grid system of the Dry Creek site showing excavation

areas.
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system of numeration for the archeological components i.e.,I, II and IV.
It was thought that this system would create less confusion than
renumbering Component IV to III since the uppermost component, IV, had
already been referred to in the literature (Thorson and Hamilton, 1977;
Powers and Hamilton, 1978). However, it should be noted that tﬁe system
of numeration in which Component IV is called III has been used
elsewhere (Smith, 1977).

The artifacts of all components were still occurring in
concentrations or activity areas and these were usually related directly
to a burned area. Also, lithic raw materials were differentially
distributed in the artif;ct concentrations;:

All identifiable fragments of bone from the 1976 excavation are

mandibular tooth fragments of Bison. Based on tooth morphology, our

specimens are Bison priscus, the large Eurasian steppe bison.

Analysis of pollen samples taken during this season revealed poor
pollen preservation in the highly oxidized loesses of Compoﬁents I and
II. Of those grains identified fern spores are predominate. Some

disturbance plants were noted and arboreal pollen (Betula, Alnus and

Picea) was very weakly represented.

While conducting sedimentological analyses at the U.S.G.S. labs in
Menlo Park, California, James McCalpin discovered the presence of
opaline phytoliths in the loess from the site. While little has been
done with this potentially potent paleoecological tool in Alaska, it was
réalized that with the development of a phytolith key for northern
vegetation, this may well develop into another source of ecological
information. McCalpin did notice that the phytoliths from loesses 2 and

3 (Components I and II) differed morphologically from those in the upper
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forest soils (Paleosols 4a and b) (Component IV). Further analysis by
our lab technician, Mary Calmes, revealed phytoliths from festucoid
grasses. Thus, opaline phytoliths could possibly help to distinguish
predominately herbaceous from sylvan landscapes and could conceivably
offer further refinements.

The 1976 excavation failed to augment the sample of diagnostic
artifacts in the oldest component and this became a major concern. Was
this really a non-microblade horizon or was there a possible sampling
error? It had always seemed probable that if Component I lacked a
microblade technology, its antiquity could be much greater than that
indicated by our single iadiocarbon date. .Muller—Beck (1967) had postu-
lated the presence of a non-blade Mousteroid technology as a Clovis
ancestor in North America and such a technology would be succeeded by an
Aurignacoid blade technology. This general situation appeared to be

present at Dry Creek.

1977

The final excavation season at Dry Creek covered June and July of
1977 with full support from the National Geographic Society and the
National Park Service as part of the Early Man in Alaska program. The
major objectives of this season were to excavate as large an area as
possible, supplement the sample from Component I, and to collect more
radiocarbon samples from this horizon. As a result of these expanded
excavations, the samples from Component II were also increased
substantially.

Even larger areas were opeh during the summer of 1977 employing the

same, planimetric excavation strategy (Figs. 2.10-11). Areas B and C
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Figure 2.11.

View of the Dry Creek bluff during the 1977 excavation.
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Figure 2.12.

Figure 2.13.
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View of the 1977 excavation showing an excavated portion

of area C.

View of the 1977 excavation showing the expansion of

areas B and C.
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of 1976 were extended to grid line E6 (Figs. 2.10 and 12) and the 1974
test trench was extended to connect Area D with the main excavation.
Another 4 x 20 m unit (Area E) was also excavated at this time (Fig.
2.14)

During this season an additional 172 square meters were eicavated
to the surface of the Healy outwash bringing the total Dry Creek
excavation to 347 square meters. An additional 160 linear meters of
stratigraphic profiles were taken and another 19,033 cataloged specimens
were recovered which increased the total sample size for all components
at Dry Creek to 34,811. This figure does not include specimens
collected from the surfa;e and those for which provenience is incomplete
or ambiguous. |

The following diagram illustrates the numerical breakdown of the

Dry Creek assemblage by year and component:

1974 1976 1977 Total
C IV 145 907 15320 25372
C II 2,370 10,749 155762 28,881
CI 312 1,295 14951 3,558
Total 2,827 12,951 19,033 34,811

We found that the relative percentages of artifact categories from

component to component did not change significantly, and that the actual
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composition of the components remained generally consistent with only a
few new classes and types appearing in the 1977 season. The 1977
excavations produced more faunal remains of bison and in addition,
mountain sheep and elk. It should be noted that for all genera at Dry
Creek (Bison, Ovis, and Cervus), measurements on dentition indicate
significantly larger animals than are known in extant species of these
genera. Furthermore, only mountain sheep are presently in the area.

The presence of bird gastroliths (gizzard stones) was noted for the
first time during the 1977 season. These occurred in small clusters in
the site and were seen as another possible clue to understanding the
paleocecology of the site; especially the seasonal nature of the occupa-
tions.

At the end of the 1977 excavation season the entire area was back-
filled with the use of a bulldozer (Fig. 2.15). Today the disturbed

area is being recolonized by herbaceous vegetation dominated by grasses

and a few small willows and aspens.
Summary

Now that this phase of full-scale excavations has been completed,
it is possible to briefly summarize the salient features of the site.

First of all, the oldest cultural horizon appears to date to about
11,000 B.P. and there is still no evidence that a microblade technology
was part of the tool kit. Of the total inventory from this component,
90% of the finds are waste flakes, 7.47% are pebbles, rocks and rock
fragments, 1.17% are bone and tooth fragments and only 2.27% are chipped
stone tools. The latter category is composed of retouched flakes,

utilized flakes, small bifaces, biface fragments, side scrapers,



Figure 2.14.

View of excavation area E during the 1977 excavation.
The majority of the area is on Component II (Loess 3,

Paleosol 1).
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Figure 2.15. Backfilling the 1977 excavation.
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end scrapers, scraper fragments, choppers, cores, core fragments, split
pebbles and cobbles.

Component II dates to the mid-eleventh millennium B.P. and accounts
for 84% of the entire site assemblage (N=28,881). Again, a very high
percentage (95.1%) is unmodified waste (flakes and blade-like fiakes)
with the remainder of the inventory constituting pebbles, rocks and rock
fragments (7.4%), bone and tooth fragments (1.1%), and chipped stome
tools (2.2%).

A notable aspect of this component is the microblade technology and
the numerous by-products of core manufacture (core tablets and
rejuvenation flakes). Né;t; there is a seriéé of bifacial tools
composed of acuminate bifaces (elliptical, lanceolate, ovate, and
deltoid), oval bifaces and rectangular bifaces and bifacial preforms. A
series of bifaces stand out which have the appearance of projectile
points and have been called such elsewhere in Alaska. These are roughly
spatulate or slightly stemmed pieces with a very narrow straight base,
expanding lateral edges and a short, broad‘tip; the greatest width is
just below the tip, and the lateral edges are ground; Only one edge of
the tip shows use wear. Also, the tips are slightly asymmetric. It
would appear that these pieces have been used as knives. The remainder
of the Component II artifacts is made up of side scrapers, retouched and
utilized flakes, burins and burin spalls, flake cores and fragments,
hammerstones, anvil stones, and flaked, split and battered pebbles and
coBbles.

In Component IV, almost 99% of the inventory is waste material
(flekes). Actual tools include a few end scrapers, a boulder spall

tool, and five projectile points which have weakly formed side notches.
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While the association of artifacts in high numbers with the remains
of extinct fauna in separate stratigraphic units makes Dry Creek unique
in Alaska, at least for the present, the horizontal distribution of
these remains in concentrations adds a new dimension to the importance
of the site. This situation permits us to examine the assemblaée in
terms of activity areas within the site, since, as indicated above, the
artifacts classes cluster, to a high degree, within separate areas.
Also, these areas are often situated around or near a burned area.

The importance of this horizontal patterning slowly became apparent
during the 1974 excavations, even though the majority of this work was
confined to a trench. Afgo, during the coﬁ;se of this work,
particularly at the end of the season, some areas of the site were bulk
sampled, i.e. flakes and microblades were collected within 25 cm square
units and bagged accordingly. During our present analysis, it became
necessary to renumber and re-sort these samples in order to integrate
them and maintain consistency with the remainder of the collection.

During the excavations of 1976 and 1977, point provenience was
recorded for the vast majority of the collection. Under certain
circumstances, flake concentrations (flakes in physical contact with
each other) were bulk sampled with the dimensions and positions of the
clusters being recorded. This allowed us to structure our analysis of
the spatial distribution of the artifacts as follows:

1) mapping the exact horizontal arrangement of all artifactual and
péleoecological data,
2) mapping the density of these data by arbitrary upper and lower

limiting amounts of data per one meter square units,
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3) developing articulation matrices (the spatial distribution of
artifact parts which fit together).

These maps then allowed us to delineate both the spatial distribu-~
tion and the artifactual content of the clusters (activity areas) and to
examine the variability within and between the clusters. We could also
plot the position of different types of flakes (biface reduction flakes,
sharpening flakes, core rejuvenation flakes, and spalls, etc.) in order

to relate these kinds of activities to the site as a whole.
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THE GEOLOGY OF THE DRY CREEK SITE

Introduction: Regional Geology

The Pleistocene geology of the Nenana Valley has been studied in
detail by Wahrhaftig (1958) and the regional geology of the Dry Creek
site and its relationship to the broader geological framework of the
Nenaﬁa Valley has been discussed thoroughly (Thorson and Hamilton,
1977). Further field investigations concentrating on the surficial
Pleistocene geology of the Nenana region have been conducted by the
North Alaska Range Early Man Project with Norman Ten Brink in charge of
geological investigations. As a final report on these studies is still
in progress, our understanding of the geological history of the Nenana
Valley must rest on previous research.

Four major glacial episodes have been defined in the Nenana Valley
and three of these were responsible for the formation of the major
terrace systems previously described. The Browne Glaciation is the
oldest and may be of Early Pleistocene or possibly Late Pliocene age.
No outwash terraces have been linked to this glaciation in the Nenana
Valley. The next youngest glacial episode is the Dry Creek Glaciation
and it is probably of Middle Pleistocene age. The terrace surfaces
attributable to this glaciation are localized in the Nenana Valley where
they constitute the highest outwash terrace systems presently known.
Following the Dry Creek episode, a major ice advance deposited morainal
material about 1 km south of the Dry Creek site. This event, termed the
Healy Glaciation also deposited extensive glacial outwash sheets which
now constitute the Healy terrace. It is at the edge of this terrace

that the Dry Creek site is situated on the north side of Dry Creek.
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Outwash of this glaciation forms the substrate underlying the aeolian
deposits at the site. The Riley Creek Glaciation is the last major
glacial episode and comprises several advances (Riley Creek I and II and
the Carlo Readvance) which built outwash plains represented today by
several terrace surfaces which lie below the Healy terrace throughout
the valley. The age of the Riley Creek Glaciation is considered to be
Late Wisconsinan and it was during the waning phases of this event that

the occupation of the Dry Creek site began.

Geology of the Dry Creek Site

As mentioned above, the geology of the Dry Creek site has been
studied in detail and published elsewhere (Thorson and Hamilton, 1977).
This description of the site geology is based entirely on this excellent
work and supplemented only by field notes and by the laboratory report
by James McCalpin who continued field investigations in 1976.

Subsequent observations were made by the site investigators and Norman
Ten Brink in 1977.

With few exceptions, the stratigraphy of the Dry Creek site
remained constant throughout the history of research. Because of this,
the published report by Thorson and Hamilton (1977) still stands as the
definitive study of the site geology.

As previously mentioned, the cultural remains at Dry Creek were
contained in an aeolian mantle overlying outwash deposits of the Healy
Glaciation. This mantle is composed of sands and loesses which maintain
a general thickness of 2 m. At the present time the site lies within
the zone of discontinuous permafrost and the aeolian deposits at Dry

Creek remain thoroughly frozen except for summer months when they thaw
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to a depth of about .50 m from the surface and 1.0 m in from the face of
the bluff. |

The geological studies published by Thorson and Hamilton (1977)
were based on natural bluff exposures, the stratigraphy of four test
pits and a 15 x 2 m exploratory trench which was excavated perpendicular
to the bluff edge (cf. Chapter Two). The most detailed stratigraphic
profile was taken on the north wall of this trench along grid line NI10
between E10 and E26 (Thorson and Hamilton, 1977: Fig. 5). This
profile formed the basis for the interpretation of the stratigraphy and
the model by which future stratigraphic sections would be compared and
monitored.

The stratigraphy of the Dry Creek site is represented by the
vertical accumulation of aeolian loesses (7 units) and sands (4 units)
which was interrupted by five episodes of soil development (Paleosols 1
through 4b). The following general description of the lithological
units provides more detailed information. It is taken verbatim from

Thorson and Hamilton (1977: Table 1).

Sand 4 Sand with minor silt and clay; light-yellowish-brown
(10 YR 6/4)", very poorly sorted angular to subangular grains;
peaty texture, with partially decomposed wood near base.
Living spruce trees rooted at sharp lower contact.

Loess 7 Sandy silt with clay; poorly sorted angular grains, commonly
with clay and oxide coatings; well developed reddish-brown
(5YR 5/4) buried soil (Paleosol 4b) with charcoal fragments.
Gradational lower contact.

Sand 3 Silty sand with minor clay; yellowish-brown (10YR 5/6), poorly
sorted angular to subangular grains; thickness variable.
Sharp lower contact.
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Loess 6

Sand 2

Loess 5

Loess 4

Loess 3

Sand 1

Loess 2

Loess 1

Outwash
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Sandy silt with minor clay; yellowish-brown (10 YR 5/4),
poorly sorted angular grains, commonly with clay and oxide
coatings; contains archeologic Component IV; well-developed
reddish-brown (5YR 5/4) buried soil (Paleosol 4a) with
charcoal lenses and root casts. Gradual lower contact.

Sand with minor silt; brownish-~yellow (10YR 6/6), very poorly
sorted angular to subangular grains. Sharp lower contact.

Sandy silt with minor clay, mottled strong brown (7.5YR 5/6)
to light olive-gray (5Y 6/2); poorly sorted angular grains,
strongly folded and faulted, slightly to strongly deformed by
creep and solifluction; altering dark organic, light
olive-gray (5YR 6/2), and yellowish-brown (10YR 5/6) horizons
(Paleosol 3). Sharp lower contact.

Sandy silt, mottled strong brown (7.5YR 5/6) to light
olive-gray (5YR 6/2); poorly sorted angular grains; contains
archeologic Component IIX. Gradational lower contact.

Sandy silt with minor clay, mottled strong brown (7.5YR 5/6)
to light olive-gray (5Y 6/2); poorly sorted angular grains;
contains archeologic Component II and decomposed bone
fragments; nearly continuous dark organic horizons at top of
unit (Paleosol 2), discontinuous dark organic horizons occur
throughout unit (Paleosol 1). Sharp lower contact.

Medium sand; yellowish-brown (10YR 5/4), discontinuous sand
lenses, with very well-sorted subrounded to subangular grains;
weakly developed pitted texture on large quartz grains. Sharp
lower contact.

Sandy silt with minor clay, mottled yellowish-brown (lOYR 5/6)
to light olive~gray (5Y 6/2); poorly sorted angular grains
which coarsen upward; burrow casts common; contains
archeologic Component I. Gradual lower contact.

Silt with minor fine sand; olive (5Y 5/3), very poorly sorted
angular grains; upper 10 cm coarsens upward; occasionally
contains pebbles intruded from below. Sharp lower contact.

Cobbles, pebbles, and sand with minor silt; poorly sorted
rounded to subrounded clasts of schist and other metamorphic
and plutonic rocks; clasts wind polished at upper contact, and
frost cracked, stained, and carbonate encrusted to 30-40 cm
depth.

a . . - .
All units are composed primarily of quartz, muscovite, and rock
fragments, hence mineralogy is not described individually for each unit.

bMunsell colors on field-moist material.
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As can be seen from the foregoing description, the schematic
profile (Fig. 2.8) the stratigraphic profiles and photographs (Figs; 3.1
- 3.6), the oldest aeolian deposit at the site is Loess 1. As this unit
coarsens upward, the boundary with Loess 2 is gradual. Loess 1 was
probably derived from the floodplain of the Nenana River. Loesses 2 and
3 are especially important as they contain archeological Components I
and II respectively. These loess units were derived from the floodplain
of Dry Creek. Sand 1, although discontinuous, separates Loesses 1 and 2
throughout most of the site and constitutes a clear stratigraphic break
between Components I and II. It is thought to have been a sand sheet
moving over the site when especially strong, active surface winds
derived coarser grained material from the front of the bluff.

Deposition was sporadically interrupted during the accumulation of
Loess 3 by the formation of Paleosol units 1 and 2. Paleosol 1 occurs
within Loess 3 as a series of discontinuous soil stringers (dark,
organic A horizons). They are more scattered and less predictable near
the bluff edge but become more continuous and better developed away from
the bluff and along the northern periphery of the site. This soil
complex is thought to represent a series of immature tundra soils
(Cryepts) by Thorson and Hamilton (1977). The artifacts from Component
IT were found within and between these soil stringers.

Paleosol 2, which formed at the top of Loess 3, is thicker and
nearly continuous throughout the excavation area. It is very often a
single so0il unit (dark, organic A horizon) but locally bifurcates or
even separates into a series of discontinuous soil stringers. Like
Paleosol 1, Thorson and Hamilton (1977) interpret this unit to be an

immature tundra soil (Cryept). It is entirely sterile of cultural
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Figure 3.1.
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North-south stratigraphic profile along grid line E20

between S2 and N8.

edge.

This section is parallel to the bluff
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Figure 3.2,

North-south stratigraphic profile along grid line E16
between N10 and N14., The section is parallel to the

bluff edge. See Figure 3.3 for a photograph of this

section.
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Figure 3.3.

Photograph of the stratigraphy along grid line El6
between N10 and N14. This section is parallel™to the
bluff edge. Figure 3.2 is the stratigraphic profile of
this section. The vertical lines are .50 m apart. The

horizontal line is 1 m below sub-datum.
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Figure 3.4.

North~south stratigraphic profile along grid line El6
between N4,04 and N8. The irregular wall at the left

hand side of the picture is the collapsed south wall of

the 1974 test trench.
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Figure 3.5.

Photograph of the stratigraphy along grid line El6
between N4.04 and N8. The vertical lines are .50 m

apart. The horizontal line is 1 m below sub-datum.
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Figure 3.6.
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Photograph of the stratigraphy along grid line N2 between
E16 and E20. This section is perpendicular to the bluff
edge. The vertical lines are .50 m apart and the

horizontal line is 1 m below sub-datum.
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material,

Loess 4 represents renewed accumulation following the formation of
Paleosol 2. The source area for this loess appears to be the Nenana
River floodplain. This unit is better sorted and shows little thickness
or textural variation over the excavation area.

There has been some confusion over the presence of artifacts in
this loess unit. It appeared during the 1974 excavation period that a
localized accumulation of flakes, microblades, and a few tools were
associated with this unit. While depth measurements indicated the
possible presence of a Component III, subsequent examination showed that
in this area of the 1974 trench, the top of Loess 3 was higher than in
most areas, and Paleosol 2 was often little more than a series of
discontinuous soil stringers. These facts, plus structural deformation,
(see below) created a situation where such a mistake was highly
probable.

Loess 4 is followed by the accumulation of Loess 5 and the
development of a thick set of soil units —- Paleosol 3. Like Loess 4,
this unit is also better sorted and is fairly consistent with respect to
texture and thickness. Its source area is also thought to be the
floodplain of the Nenana River (Thorson and Hamilton, 1977). Loess 5
was continually interrupted by the formation of a series of soil units
(Paleosol 3). The lowest soil is the most strongly developed and over
much of the site at least eight more organic horizons are present.

These soils are more continuous and are represented by prominent, dark
organic A horizons which are separated by light-gray and yellowish-
brown zones. This series of soils, like Paleosols 1 and 2 is

interpreted by Thorson and Hamilton (1977) as being immature tundra
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soils (Cryepts). This entire unit is continuous throughout the main
excavation area. The only disturbance which has affected developmeﬂt
has been structural (see below).

During excavation a few scattered flakes and one microblade core
were found in this unit. Rather than a wedge-shaped microblade core
such as those recovered from Component II, this specimen is similar to a
Tuktu core (cf. Campbell, 1961). Even in this comparison, we hasten to
add that it is abberant. It is not entirely clear if these scattered
remains are in situ. It is possible that they have moved upward along
one of the many cracks which run through this unit as a result of
structural deformation. Again, since-the situation is unclear, we have
chosen to exclude these few remains from consideration.

Loess 5 is covered by Sand 2. It is very coarse grained, poorly
sorted, and becomes thinner and finer grained away from the bluff. It
is thought to be derived from the Dry Creek floodplain and the exposed
slope in front of the site when strong, gusting winds were sweeping the
area.

Loess 6 overlies Sand 2 and like Loesses 4 and 5 is better sorted
and exhibits little thickness or textural variation. Again, the source
area is thought to be the Nenana River floodplain.

Paleosol 4a occupies nearly the upper two thirds of this loess
unit. This soil differs considerably from the lower paleosol units.
According to Thorson and Hamilton (1977), this paleosol is a Subarctic
Brown Forest Soil (Ochrepts and Orthods) which is commonly found
developing under the modern taiga of interior Alaska. This soil is

thick, continuous and contains a prominent reddish-brown oxidized B

“horizon. Charred root casts indicate both the development of forests
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during this episode and periodic burning. Local drainage conditions on
the site area were variable. The B horizon of this soil exhibits
oxidation near the bluff edge (better drainage) but, at roughly 15 m
from the bluff edge, it changes to a composite profile more similar to
Low-Humic Gley Soils (poorer drainage) (Thorson and Hamilton, 1977).
Archeological Component IV occurs within this soil unit. It is an
assemblage which differs considerably from the underlying components and
probably represents the appearance of the Northern Archaic in the Nenana
Valley.

Sand 3 overlies lLoess 6 and in contrast to Sands 2 and 4, is
comparatively finer grained and exhibits better sorting. The floodplain
of Dry Creek may have been further from the site, or the exposed outwash
surface‘of the bluff was more protected. This unit pinches out along
the bluff edge and results in the vertical coalesence of Loesses 6 and 7
and hence Paleosols 4a and 4b.

Loess 7 overlies Sand 3 throughout most of the site. Again, this
is a better sorted loess bed and shows little thickness or textural
change. It is also thought by Thorson and Hamilton (1977) to have
derived from the floodplain of the Nenana River. This entire loess unit
is occupied by Paleosol 4b which is nearly identical to Paleosol 4a. As
mentioned above, this soil merges with Paleosol 4a near the bluff edge.
Forest development and periodic burning are also suggested for this
soil. It appears to have been better drained then Paleosol 4a as it
does not exhibit the transition to a gleyed condition away from the
bluff (Thorson and Hamilton, 1977).

The entire sequence is capped by Sand 4 which is presently building

up along the bluff edge. This unit thins away from the bluff and is



@)

56

presently burying the trunks of the existing trees. It is derived from
the exposed bluff edge which is presently being undercut by Dry Creek
(Thorson and Hamilton, 1977).

An examination of the stratigraphic profiles from Dry Creekrreveals
a section that has undergone striking deformation. The numerous cracks
which run through the section are thought to be normal faults resulting
in displacements of up to 50 cm. They run about 30 degrees near the
bluff but become progressively more vertical away from the bluff edge.
The strike of most of these faults is parallel to the bluff edge and
many of ‘these small fault blocks appear to have rotated counterclockwise
as the entire mantle was expanding toward the bluff. This has resulted
in the lateral stretching and minor vertical deformation of the lower_
part of the section (Loesses 1 through 4). However, the loess mantle
underwent a major episode of stretching and faulting roughly concurrent
with the deposition of Sand 3 (near the top of the section). It has
been suggested that this may be the result of a strong local earthquake
(Thorson and Hamilton, 1977).

Evidence of solifluction disturbance is noticeable in the bluff
edge, particularly in Paleosol 3. The movement appears to have been in
a northeasterly direction along the edge of the terrace. Solifluction
also affected Paleosol 3 within the excavation area where this unit
slopes toward the bluff edge (Thorson and Hamilton, 1977).

Because of the deformation by faulting which affectea all of the
archeological components in the Dry Creek site (Component I the least
and Component IV the most), extreme care was necessary in determining
the stratigraphic unit in which one was working and in monitoring the

fault systems both vertically and horizontally. As a result, there
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could be little doubt about the stratigraphic position of most finds,
and as the mapping of the finds in Components I and IT illustrates
(Chapter Four), the horizontal displacement of artifacts in these

components was minimal.

Dating

Like other aspects of the geology of the Dry Creek site, the radio-
carbon dates have been presented in detail and discussed by Thorson and
Hamilton (1977) and the geochronology of the Dry Creek site has also
been treated briefly by Powers and Hamilton (1978).

Of the seventeen dates from the site (Table 3.1), all but three are
believed to represent the correct chronological succession of the site
(cf. Fig. 2.9). The questionable samples have exceedingly high counting
errors and are anomalously old considering the present general
understanding of the Late Pleistocene geological history of the Nenana
Valley. Those samples which are considered incorrect are 23,930 + 9300
(s1-1938), 12,080 + 1025 (SI-1936) and 19,050 + 1500 (SI-1544). Sample
SI-1935A (10,600 i_580) from the top of Paleosol 3 (Loess 5) should also
be treated with suspicion as it is clearly not in line with the other
dates from this unit. However, the incongruity is not of the magnitude
represented by the samples mentioned above. One other sample, SI-2328
(7985 + 105) was taken from the 4m x 4m test pit excavated at the
western extremity of the site in 1976. The stratigraphy here is so
badly deformed by convolutions that little correlation can be made with

the main excavation area.

*Eighteen samples were dated by Dr. Robert Stuckenrath of the
Smithsonian Institution. All samples except SI-1933b (375 * 40 --
Paleosol 4b: peat and roots) were identified as charcoal.
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Table 3.1
Radiocarbon dates from the Dry Creek site?
Lab No.b C14yrs B.P. Stratigraphic and Archeological units
SI-1933A Modern Paleosol 4b
SI-1933B 375 + 40 Paleosol 4b
SI-2333 1145 £ 60 Paleosol 4b
SI-2332 3430 = 75 “ Paleosol 4a Component IV
SI-1934 3655 = 60 Paleosol 4a Component IV
SI-1937 4670 +* 95 Paleosol 4a Component IV
SI-2331 6270 £ 110 Paleosol 3
SI-1935C 6900 = 95 Paleosol 3
SI-1935B 8355 + 190 Paleosol 3
SI-2115 8600 * 460 Paleosol 3
SI-1935A 10,600 *+ 580 Paleosol 3
SI-1544 19,050 = 1500 Paleosol 3
SI-2329 9340 £ 195 Paleosol 2
51-2328 7985 * 105 Paleosol 2? (test pit)
SI-1936 12,080 = 1025 Paleosol 2
SI-1938 23,930 £ 9300 Paleosol 2
SI-1561 10,690 = 250 Paleosol 1 Component II
SI-2880 11,120 = 85 Loess 2 Component I

8Modified after Thorson and Hamilton, 1977: Table 4
Smithsonian Institution
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The anomalous dates are difficult to explain. Thorson and Hamilton
(1977) have discussed the possibility that during episodes of paleosol
development, airborn coal, lignite, or ash from burning seams of the
same, may have been deposited at the site as part of the normal loess
fallout. They also point out that the samples identified as charcoal
actually yielded low amounts of residual carbon after nitration
pretreatment indicating that the original samples apparently contained
high percentages of humic material. It is further noted that:

If windblown particles of dead carbon had been transported to
the site at a nearly constant rate, then those samples that
yielded the smallest insoluable residue of charcoal after pre-
treatment would show the greatest age anomalies. The largest
samples, with smallest counting errors, should yield the most
nearly accurate dates (Thorson and Hamilton, 1977:167).

Research should be conducted to determine the presence or absence
of airborn coal or lignite in the Nenana Valley since, in all
likelihood, more of these seams are presently exposed than ever before
due to modern mining activity and the burning of fossil fuels at the
nearby Golden Valley Electrical Association coal fired power plant at
Healy. This would, at least, give us a point of departure for dealing
with this potential problem in the future.

It should also be noted that wind direction is a critical factor
and to derive airborn coal dust from the presently exposed coal seams
would require wind direction from the north and east, neither of which
are common occurrences in the area today. The effective winds (in this
case katabatic) are predominantly from the south. However, the Healy
area is topographically complex with several tributary valleys joining

the Nenana and this results in localized up and down valley drafts which

could conceivably waft the dust over the whole region.
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Until a further attempt is.made to solve this perplexing matter, we
should consider it a very likely, albeit speculative possibility, that
airborn coal dust has contaminated some of the Dry Creek radiocarbon
dates, specifically those we have excluded from the site chronology.

Of the samples remaining, 11,120 + 85 B.P. (SI-2880) provides a
reasonable date for the upper part of Loess 2 and hence an upward
limiting date for Component I. The date of 10,690 + 250 B.P. (SI-1561)
from a hearth in Component II, provides an age for the middle of Loess 3
(Paleosol 1). This is followed by the date of 9340 + 195 B.P. (SI-2329)
from Paleosol 2 and applies to the tqp of Loess 3. Dates 8355 +
290 B.P. (SI-1935B) and 6270 + 110 B.P. (SI-2331) nicely bracket Loess 5
(Paleosol 3) with the date of 6900 + 95 (SI-1935C) constituting an
average date for this unit. Two other dates from the top of Loess 5 of
8600 + 460 B.P. (5I-2115) and 10,600 + 580 B.P. (SI-1935A) show
increased counting errors and are anomalous. Loess 6 (Paleosol 4a)
which contains Component IV is bracketed by 4670 + 95 B.P. (81-1937) for
the bottom and 3655 + 60 B.P. (SI-1934) and 3430 + 75 B.P. (SI-2332) for
the top. Loess 7 (Paleosol 4B) has three samples taken from near the
top of this unit which have provided dates of 1145 + 60 B.P. (SI-2333),
375 + 40 B.P. (SI-1933B) and Modern (SI-19334).

The only major weaknesses in the geochronology of the Dry Creek
site are the number of single dates for the lower components and the
possibility of contamination. In an attempt to overcome these
obstacles, we have used only those dates with the lowest counting errors
which, as fortune would have it, provide a comnsistent vertical series.
The age of Component II is not excessive and is roughly synchronous with

other early microblade sites in the Alaskan Interior. Also, the nature
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of the fauna discovered in Components I and II increases our confidence
that the Dry Creek loess cap has been correctly dated.

In addition to providing dates on the archeological occupations at
the Dry Creek site, the chronology provides estimates on major climatic
changes in this part of the Nenana Valley. During the early history of
the deposition at Dry Creek (Loess 1, 2, Sand 1 and Loess 3) aeolian
sediments accumulated in what was probably an open herbaceous landscape
concurrent with the major glacial-alluvial activity of the Riley
Creek II Glaciation or the Carlo Readvance of the Riley Creek glacier.
Our ideas relating to the nature of this environment are treated in
greater detail in Chapter Six. However, this major glacial activity
probably ended by 8500 B.P. and the subsequent vegetation history of the
site area up to about 5000 B.P. can be characterized by a slow
deterioration of the dryer herbaceous cover, the development of tundra
associations, poorer drainage conditions. a rising permafrost table in
response to a more insulating vegetation cover and finally the
appearance of the Modern Boreal Forest shortly after 5000 B.P. which has

continued to the present day (Thorson and Hamilton, 1977).
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CHAPTER FOUR

LITHIC TECHNOLOGY OF THE DRY CREEK SITE

by

W. Roger Powers
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LITHIC TECHNOLOGY OF THE DRY CREEK SITE

Introduction

The Dry Creek stone workers selected a wide range of raw materials
for the production of their tools: most commonly used were rhyolite
(light, dark and banded), degraded quartzite (often feferred to as just
quartzite in the report), gray chert and chalcedony (including jasper).
Of these, the rhyolites and quartzite are locally available, the former
occurring east of the Nenana River and the latter in the bed load of Dry
Creek, past and present. The cryptocrystalline rocks, gray chert and
chalcedony, probably occur locally, considering their abundance, but the
exact source is not presently known. Brown chert is available in the
gravel bed of Dry Creek and is derived from the Tertiary gravels
upstream. Less commonly encountered are pumice, diabase, sandstone,
slate, argillite, schist and quartz all of which are available locally
in the Tertiary age Nenana gravels and the Pleistocene outwash and
alluvial gravels of the Nenana River and its tributaries (e.g., Dry
Creek).  Several fine-grained and cryptocrystalline rocks were used, but
uncommonly, and either occur sporadically in the local gravels or have
distant source areas. These include green, black, and ferruginous
cherts. Obsidian and devitrified volcanic glass are not presently known
in the immediate area. There is a possibility that the obsidian may be
derived from the Indian Mountain area on the Koyukuk River about 330 km
by air to the northwest of Dry Creek (Holmes, personal communication).

The Dry Creek stone workers were careful to reserve the
fine-grained and cryptocrystalline rocks for tools in the finer end of
the technology, i.e., small bifaces, microblade cores, and small

scrapers. There was a definite tendency to use these raw materials to
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the fullest extent. This could mean that most or all of these rocks
were relatively rare in the immediate hinterlands or fairly difficult to
come by. The coarser stones, especially the quartzites and dark
rhyolites with phenocrysts, were used extensively for making
opportunistic implements.

The total site assemblage is comprised of 34,811 cataloged
specimens. Component I accounts for 3558 specimens, Component II for
28,881 and Component IV for 2372. - It is the 32,439 specimens from the
two early components that are discussed in this chapter.

The lithic remains in the two early components at Dry Creek are of
chipped and battered stone tools which account for only 8.3% of the
assemblage. The remainder of the artifacts (91.7%) are flakes or waste
material resulting from stone tool manufacture. It is the tools them-
selves which are discussed in this chapter and the emphasis is on
technology and function. The spatial pattefning of both tools and
flakes plus an analysis of the flakes are discussed in Chapter Five.

Certain judgments about the relative importance of artifact cate-
gories have been necessary. Hence, in describing certain artifact
classes, particularly those which have controllable variability,
measurements and attributes are provided individually. In other cases,
where variability is more diffuse, measurements are provided as ranges
and means, and descriptions are formalized.

Observations on the functions of some artifact types from the Dry
Creek site are based on morphology and technology e.g., shape,
manufacturing technique and evidence of repair. 1In addition,
microscopic examination of use wear and striations was conducted by Dr.

T.A. Del Bene and presented in detail in his doctoral dissertation at
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the University of Connecticut (Del Bene, 1981). The results of his
research which have been incorporated into the discussion of the lithic
technology at Dry Creek, are based on both the dissertation and lab
notes.

Measurements for all classes are given in millimeters in a linear
sequence such as 102 x 67 x 14 mm, where the first is length, the second
width, and the last thickness. This is true of all classes except
wedge-shaped cores where the sequence is length, width, and height. The
length refers to the distance from the fluted surface to the back of the
core, the width is the distance between the two sides or faces of the
core, and the height, the distance from the base to the top of the

working platform.

Component I: Artifacts

Of the total assemblage of 3517 artifacts from Component I, only
43, or roughly 1%, can be classified as shaped tools. The remaining 99%
of this assemblage is composed of flakes. Within Component I (Loess 2),
most of the tools and flakes occurred within discrete clusters. The
analysis of the spatial distribution of the finds and the contents of
the clusters is presented and discussed in Chapter Five.

The tools from Component I are classified as bifacial tools (8),

scrapers (18), and miscellaneous artifacts (17).

Bifacial Tools

The bifacial tools can be further subdivided as follows:
projectile point (1), point bases (2), biface base (1), biface tip (1),

and bifacial knives (3).
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Projectile point (1)

This specimen is the single complete example of a point from
Component I (Fig. 4.1A). It is a small, black chert isosceles
triangular biface measuring 31 x 16 x 4 mm. The edges are slightly
excurvate and the base is straight except for a small spur at oﬁe
corner. There is no evidence of use wear or edge grinding although
there are faint hints of hafting wear on the base. All edges are
straight, finished and the tip is well formed and very sharp. Its
flatness and symmetry renders the piece perfectly suitable for

penetration.

Point bases (2)

Two basal.fragments of probable points were also found in Component
I. On morphological and technological grounds they appear to be bases
of points very similar to that just described above. They are both of
gray chert and were finished with fine pressure retouch. The larger
specimen (Fig. 4.1B) has a straight base and straight ascending edges
while the smaller piece (Fig. 4.1C) is more irregular, has constricting
edges and a small spur at one corner of the base. In this regard, it is
similar to the complete specimen of a point from this component. There
is no evidence of use wear, edge grinding, or hafting wear. The
measurements are: 8 x 23 x 3 mm (Fig. 4.1B) and 7 x 19 x 3 mm (Fig.

4.10).

Biface base (1)
This piece (Fig. 4.1D) is the basal fragment of a brown chert

biface either broken during manufacture or discarded unfinished.
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Figure 4.1.

Bifacial artifacts from Component I.

A

B-C

D

E

Projectile point
Projectile point bases
Biface base

Bifacial Tip

scale = 10 cm
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Figure 4.2.

Bifacial knives from Component I.

scale = 7 cm
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Attempted fabrication essentially ruined one of its edges. It measures

31 x 60 x 20 mm.

Biface tip (1)

This flake of ferruginous chert (Fig. 4.1E) has a triangulér form
and a lenticular cross section. There is unifacial retouch along one
edge and bifacial retouch along the other. The bifacial edge and the
tip are unfinished. This situation may be related to a snap which broke

the base away from the piece. The fragment measures 32+ x 30+ x 5+ mm.

Bifacial knives (3)

Two of these knives were found in fragments which fit together to
form complete tools. They have triangular outlines with slightly
excurvate edges and convex bases. The cross sections are lenticular.

Of these, one (Fig. 4.2: right side) measures 55 x 38 x 9 mm and
was made on a flake of devitrified volcanic glass. It was broken during
manufacture into three pieces: one entire edge, a portion of the tip
and the main body of the knife. The three fragments of the knife lay
directly in the flaking debris resulting from its manufacture. The
knife was broken when the worker applied excessive pressure while
attempting to remove a knob at one edge. Crushing and deep hinge
fractures along the edge indicate that several attempts were made to
remove the obstacle. This knife was in the pressure flaking stage of
bifacial reduction and only some thinning along the edges and the tip
remained before completion.

The other complete knife measures 64 x 36 x 8 mm (Fig. 4.2). It

was made on a flake of ferruginous chert and was probably complete and
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in the process of use when it was broken. All final retouch had
occurred along the edges and there is isolated evidence of use wear; No
clear evidence of hafting could be detected but it seems possible that
the specimen broke in a haft when either a blow or excessive pressure
was applied, and a diagonal fracture developed which ran from High on
one edge to the opposite corner of the base.

The third specimen possesses the same formal features but it is a
very crudely triangular rhyolite flake on which bifacial thinning and
shaping was attempted. The flaking appafently miscarried and the piece

was abandoned. It measures 45 x 32 x 10 mm.

Scrapers

The Dry Creek Component I scrapers are classified as follows:
transverse scrapers (3), side scrapers (2), end scrapers (11), double

end scraper (1) and end scraper/burin (1).

Transverse scrapers (3)

These specimens are characterized by a unifacially flaked edge
which is transverse to the long axis of a piece of dacite. On omne
specimen (Fig. 4.3A), this edge is straight and traverses the distal end
of a flake which retains cortex on the dorsal surface. The working edge
lies at an angle of 70° to the ventral surface and appears to have been
applied to a scrape or cut resistant material. It also appears to have
been hand held. This specimen measures 110 x 61 x 10 mm.

The second transverse scraper (Fig. 4.3B) was made on a rectangular

water worn slab. It has a rectangular cross-section and the unifacial
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working edge, formed by steep flaking, runs across one end of the slab.
It lies at an angle of 70°-90° to the ventral surface of the tool. 'The
edge is straight and fairly crude. Some additional finer retouch was
applied, but most of the smaller flaking is edge damage which
sporadically extends onto the ventral surface. It appears to ﬂave been
hand held and used to pound on a resistant material. This piece
measures 179 x 107 x 33 mm.

The third piece in this group (Fig. 4.3C) was made on a section of
a longitudinally split oblong cobble. The dorsal surface is comprised
mainly of the facet of a previous flake removal which is bordered by
cobble cortex. The unif;cially flaked wor?ing edge is slightly convex.

It is transverse to the long axis of the flake and lies at about 70° to

the ventral surface. There is no evidence of use wear. It measures 157

x 73 x 27 mm.

Side scrapers (2)

One of these specimens is an asymmetric, opposing convergent side
scraper made on a thick flake of ferruginous chert (Fig. 4.4A). The
axis of the scraper departs about 20° from the axis of the flake. One
finely retouched, slightly convex scraping edge is found on the dorsal
surface and runs along the entire length to the butt of the flake. A
second scraping edge converges on the first from the opposite side and
face of the flake. This second edge conforms to a break in the flake
wﬁich renders it highly convex. The converging edges form an unrefined
tip. No use wear can be detected on either edge and it may have been

discarded before use. It measures 73 x 49 x 14 mm.



Figure 4.3,

Transverse scrapers and quadrilateral uniface from

Component I.
A-C Transverse scrapers
D Quadrilateral uniface

scale = 10 cm
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The second side scraper was made on a bifacial thinning flake of
rhyolite (Fig. 4.4B) and has a straight, steeply retouched scraping or
cutting edge. Retouch was also applied to one end of the flake forming

a narrow convex bifacial edge. It measures 62 x 41 x 10 mm.

End scrapers (9)

End scrapers from Component I at Dry Creek (Fig. 4.5) were
manufactured on flakes of dacite (3), green chertr(Z), gray chert (1),
rhyolite (1), and chalcedony (2). Four of the scrapers were made on
blade-like flakes which preserve one or two arises on the dorsal
surface. On these speci;ens the scraper edges are on the distal ends of
the flakes and (on four examples) the edges are transverse to the axes
of the flakes. Two other specimens were made on simple flakes and the
scraper edges occupy the same distal and transverse positions. Two
specimens display end scraper edges on the left side of the flakes. In
each case, this edge lies at a 90° angle to the axis of the flake.

Fine pressure retouch was used to form the convex scraper edges on
all specimens. In each case, the length of the retouching facets
depends on the variable thickness of the distal ends of the flakes.

On the basis of the scraper edge/ventral surface angle exactly at
the edge of the specimen, the end scrapers can be subdivided into two
categories —-- steep and flat. Steep end scrapers (Fig. 4.5A-G) have
edges ranging from 70°-80° to the ventral surfaces of the flakes. Flat
eﬁd scrapers (Fig. 4.5H-K) have scraper edge/ventral surface angles
which vary from 40°-60°. Four of the steep-end scrapers bear traces of

minor, sporadic retouch along the lateral edges and one has a
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Side scrapers and unshaped flake tools from Component I.

A-B Side scrapers

C-D Unshaped flake tools

scale
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Figure 4.5.

End scrapers from Component I.
A-E,G Steep end scrapers
H~-J Flat end scrapers

scale = 10 cm
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well-shaped, convex scraping edge on the left margin and minor retouch
at the proximal end. Two of the flat end scrapers are retouched on both
lateral edges. One lacks additional working.

All specimens classified as end scrapers lack polishing on the
working edges. Rather, each displays fine to microscopic crushing which
could best be explained by a cutting action which was directed against a
fairly resistant material such as bone. This is an important
distinction since this artifact type is consistently classified as a
scraper, with that function implied, and, while experimental evidence
exists to support that assumption (Sémenov, 1964), it appears that in
some instances the end séraper can functioﬂ-aé a knife (Aigner, 1970,
1978).

Microscopic examination also indicates that all but one of the
specimens were probably hafted. This is revealed by wear on the crests
of flake facets beginning just behind or below the scraper edge and
continuing to the proximal end of the flake.

The last specimen is the detached working edge of a flat end
scraper which was broken during either use or manufacture. It is

chalcedony and measures 7 x 16 x 2 mm.

Double end scraper (1)

This single specimen (Fig. 4.5F) is bifacially retouched. It has
two opposing scraper edges and additional retouching along both lateral
edges. Enough of the ventral surface of the flake remains to
distinguish proximal and distal extremities. The proximal scraping edge

lies at a 90° angle to the ventral surface. Like some other end
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scrapers it was probably used as a cutting implement which was applied
to cut resistant material.

‘The distal scraping edge may have never been used and an attempt to
prepare it miscarried. This edge lies at 75° to the ventral surface,
The distal end of the scraper bears hafting wear. This scraper.was made

on a flake of black chert and measures 22 x 26 x 9 mm.

End scraper/burin (1)

This is a combination tool (Fig. 4.5K) made on a thin flake of moss
agate. It was broken during use. The short convex scraper edge lies at
the distal end of the fl;ke at a 70° angle:to the ventral surface of the
flake. Three burin blows were struck at the distal end although only
one succeeded. A return blow was struck in the opposite direction. The
use wear on the burin is on the ventral edge and at the origin of the
return blow. Both lateral edges of the flake are formed by breaks which
bear extremely fine retouch or utilization chipping. It appears that
the breaks were also used as burins.

Again, the scraper edge was used as a cutter omn a resistant
material but no wear from hafting could be discovered. After the piece
was broken, the snapped edges were further utilized as burins. The

specimen measures 26 x 18 x 3 mm.

Miscellaneous Artifacts

The miscellaneous artifacts from Dry Creek have been classified as
follows: quadrilateral uniface (1), unshaped flake tools (6), split

cobble tools (3), cobble cores (4) and anvil stones (2). As such, they
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do not constitute a typological entity, but rather, a convenient

grouping of unrelated forms.

Quadrilateral uniface (1)

This object (Fig. 4.3D) is a rectangular unifacial tool wiéh each
of the four edges processed by steep percussion flaking resulting in a
strongly plano-convex cross section. It was made on a véry thick flake
of degraded quartzite. The working edges lie at angles of 40°-90° on the
ventral surface. The tool appears to have been hand held and used to
hack, chop, or pound a resistant material as evidenced by edge damage
sporadically extending oéto the ventral su?face. The measurements are

105 x 87 x 43 mm.

Unshaped flake tools (6)

These small tools (two of which are shown in Fig. 4.4C and D) are
commonly called retouched flakes. They were made on flakes of gray
chert (1), ferruginous chert (1), black chert (1), devitrified volcanic
glass (1), chalcedony (1), and rhyolite (1). They range in size from 32
x 19 x 4 mm to 48 x 30 x 10 mm with a mean of 41.6 x 25.5 x 7 mm.

Two of these tools have fine retouch on one end of the flake and
have been used as scrapers. The remaining four have unifacial edge
retouch (1 on both edges and 3 on a single edge) and would have served

well as small flake knives.

Split cobble tools (3)
These heavy implements were all manufactured on pieces of split

cobbles. They have a general oval to rectangular outline and a
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plano-convex cross section. Each is slightly different. One rhyolite
implement (Fig. 4.6A) was flaked on the dorsal surface at one end wﬁich
formed an irregular edge. Sporadic retouch was then applied and it
carried onto the ventral surface. At the opposite end, heavy flaking
formed an irregular edge which was then retouched regularly and:
extensively, but only on the dorsal surface. It measures 145 x 101 x
32 mm.

The second specimen, a quartzite tool (Fig. 4.6B) bears irregular,
light retouch along the edge of the ventral surface. The dorsal surface
is unworked. It measures 124 x 72 x 48 mm.

The last specimen i; this group is quértzite (Fig. 4.6C) and has
flaking, which culminates in a point, concentrated at one end of the
implement on the ventral surface. It measures 119 x 72 x 71 mm.

Functionally, the tools are probably identical and were used in
heavy scraping or planing activity. Evidently, the desired feature

being sought was the relatively long, flat ventral surface.

Cobble cores (4)

These objects are elongate river cobbles with roughly rectangular
to sub-oval cross sections. Three of these cores are of degraded
quartzite and one is of rhyolite. They range in size from 122 x 64 x 33
mm to 178 x 121 x 96 mm.

On three of the pieces, one end was removed to establish a striking
piatform from which blows were directed down the thinner edges (parallel
to the long axis) of the cobble (Fig. 4.6D). The fourth core (Fig. 4.7)

illustrates the method of platform preparation. Thick sections of the




Figure 4.6. Split cobble tools and cobble core from Component I.
A-C Split cobble tools

D Cobble core
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Figure 4.7.

Cobble core with articulated flake from Component I.
Flake slightly exploded for effect.

scale = 10 cm
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cobble were struck off as if splitting a loaf of bread. The articulated

flake in the illustration is slightly exploded to enhance presentation.

Anvil stones (2)
Both of these artifacts are flat rhyolite boulders with evidence of
heavy battering and denting on one surface. They measure 158 x 125 x 60

and 199 x 122 x 56 mm respectively.

Split boulder (1)

This specimen is a rounded river boulder of conglomerate measuring
205 x 155 x 150 mm. It ;aé split in two, ;nd one half bears unifacial
flaking at one end on the dorsal surface. It is quite heavy and may
have been used to weigh something down. On the other hand, it may have

been brought to the site to be used as an anvil stone.

Component II: Artifacts

Component II is comprised of 28,881 lithic artifacts. Of these
2124 (7.3%) are worked and the remaining 26,757 specimens are flakes
(including 3 blade-like flakes) which account for 92.7% of the lithic
assemblage. However, as discussed in Chapter Five, many of the larger
flakes were probably used as butchering tools.

Within the category of worked pieces, 1963 (92.4%) specimens are
the result of microblade production and burin utilization and are
classified as follows: wedge-shaped cores (21), aberrant microblade
cores (8), microcore preforms (3), miscarried microcore preforms (21),
core tablets (45), miscellaneous wedge-shaped core parts (24),

microblades (1772), burins (29), core-burins (8), and burin spalls (35).
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The remaining group of 161 worked pieces (7.6%) is comprised of
bifacially worked tools (44), heavy percussion flaked implements (47),
scrapers (21, including 2 spokeshaves), subprismatic cores (4), flake
tools (21), blade-like flake tools (18), hammerstones (3), and anvil

stones (3).

Wedge-shaped Cores, By-products and Microblades

The wedge-shaped microblade core has been given a great deal of
attention in the northern archeological literature (cf. e.g., Aigner,
1970; Anderson, 1970a and b; Dikov, 1977; Kobayashi, 1970; Medvedev,
Mikhniuk and Lezhenko, 1574; Mochanov, 197;; ﬁorlan, 1965) as its
distribution spans northeast Asia and northwest North America during the
terminal Pleistoceng and early Holocene. Since.the initial discovery of
this distinctive form of stone artifact over 40 years ago in Alaska and
Mongolia (Nelson, 1935, 1937), it has provided a rich field for
subsequent research on cultural relationships between the 0ld and the
New Worlds (Morlan, 1965, 1970). Furthermore, extensive typological and
technological studies of these microcores makes them a2 relatively well
known item with which to work (Kobayashi, 19703 Morlan, 1970, 1978;
Yoshizaki, 1961). The distinctive attributes, manufacturing sequences,
and by~products of these cores are now well understood, at least
technologically, but there is room for refinement, especially in our
understanding of the exact methods of blade detachment and the purposes
to which the microblades were put.

In the treatment of the wedge-shaped core technology presented

here, these speculative matters will be discussed and differences as
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well as similarities with established concepts of wedge-shaped core
technology will be addressed.

At the Dry Creek site, Component II, a total of 1958 specimens are
the result of wedge~shaped microcore technology. These include the
microcores themselves (21), the microblades detached from them‘(l772),
miscarried cores (8), preforms for microblade cores (3), attenuated
preforms ("core-scrapers") (21), core tablets (45) which are a by-
product of both core manufacture and maintenance, and miscellaneous core
parts (24).

In addition to these easily recognized groups of artifacts, perhaps
thousands of bifacial th;nﬁing flakes and ﬁany hundreds or even a few
thousand platform preparation flakes should be visualized when omne
attempts to appraise the amount of stone working involved in the produc-

tion, use, and maintenance of wedge-shaped cores.

Wedge-shaped microblade cores (21)

A summary of metric and non-metric observations is presented in
Table 4.1. Of the 21 finished, utilized and/or discarded microblade
cores 17 were made on chunks of cryptocrystalline rocks in which brown
to red chalcedony (11) predominates. Other stones utilized are gray
chert (4), rhyolite (5), and black chert (1). Four of the cores were
made on flakes. Where chunks of stone served, bifacial reduction was
employed to shape the core. Where flakes were used, unifacial beveling
with minor bifacial thinning was employed, usually to reduce the thick
dorsal surface of the flake. It is clear that in selecting a piece of
stone, whether chunk or flake, the worker looked for at least one thick

edge on which to establish the platform. If the opposite edge was thin,
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so much the better, and only minor adjustments were necessary. However,
if this edge was thick, bifacial or unifacial working was employed. The
cores are small and range from 15 to 46 mm in length, 10 to 18 mm in
thickness and 18 to 31 mm in height. The mean values for these
measurements are 30 x 14 x 25 mm.

The number of microblade flutes can range from 3 to 8 with a mean
of 5;6 flutes. The mean flute width for individual cores ranges from
2.4 to 4.8 mm with the mean width for all cores being 3.4 mm.

Judging from both the completed and discarded attempts at preforms,
the stone worker established a platform on the shaped piece of stomne.
This was accomplished by beveling the edge and attempting to keep it as
even as possible so that when finished, the prepared platform lay at
about an 80°-90° angle to the sides of the core. Notwithstanding,
blanks and some core tablets (cf. Fig. 4.18) show that the initially
prepared platform can be quite concave resulting in a high hook or spur
at the rear of the platform. The edge opposite the platform may be
convex. It may also arch slightly in one direction. One side of this
arch will ultimately be the terminus for microblades leaving a core base
Which arches backward and upward until it intersects the prepared
platform at the end opposite the area of microblade removal. This arch
may be interrupted by an area of unworked stone or cortex which leaves
the core with a distinctively shaped base and back which is unmodified.

This situation is also found on preforms which have a rough
rectangular outline when viewed from the side. In this instance there
is a distinctively retouched base which may be relatively straight, and

an unmodified or cortical back.



Table 4.1 Summary of metric and non-metric observations on wedge-shaped cores.

Core ‘Prcpared Striking Microblade : Base
Mcasurements Platform Platform Flutes Base Bevel
Catalog Part. Complete Removal Mean
Number Fig. Material Original Discarded Intact Removal Removal Blows Length Width N  Width Back Straight Arched Right Left
76-3765  4.12F  Cray Chert 29x12x23 X 2 14 12 4 2.4  Cortex X X
77-2089  4.11G& Gray Chert 26x18x18 X 26 8 5 2.5 Cortex . X X
4,126
76-1787 4.11H& Gray Chert 20x13x22 X 20 13 7 3.5 Fluted X X
. 4,120 .
76-5058 4.11F& Gray Chert 17x15x%22 X 16 10 8 3.6 Retouched X X
4.12F :
77-637 4,134 Rhyolite 46x16x30 X 1 15 10 5 3.5 Unmodified X X X
76-3225 4,13A  Rhyolite 51x14x? 21x14x26 X X 8 11 14 5 3.8 Unmodified X X X
76-273 4,10A& Rhyolite 28x12x31 X 7 3.6 Unmodified X X
4,11¢C :
73-24 4.10C  Rhyolite 31x14x%29 X 12 13 6 3.2  Retouched X X
77-2777  4.]10E  Rhyolite 23x17x27 X 7 13 6 5.3 Retouched X X
76-474 4,100  Chalcedony 32x14x25 X 11 12 5 3.6 Unmodified X X X
76-587 4,11D& Chalcedony 34x15x24 X 12 13 5 4,8 Retouched X X
4,12D
76-764 4.12A  Chalcedony 23x13x21 X 6 13 6 3.0 Retouched X X
76-241 4.120  Chalcedony 25x14x23 X X 4 3.4 Broken - - - -
76-278a  4.13B  Chalcedony 35x18x23 X 2 17 15 6 3.0 Retouched X X
76-278b  4.13E  Chalcedony  46x15x? 33x13x28 X 4 32 13 5 3.3 Unmodified X X
76-4058 4.11FE& Chalcedony 46x15x25 X 9 14 5 3.8 Unmodified X X
- 4,108
76-731 4.10G ' Chalcedony 23x10x26 X 13 9 6 3.7 Retouched X X X
76-757 4,100  Chalcedony 26x12x23 . X 3 9 5 3.2  Retouched X X X
76-4518  4.13C  Chalcedony 37x15x%30 30x14x25 X - 2 17 13 6 3.0 Retouched X X
76-4097  4.10F Black Chert 32x10x25 X 1 11 7 3 3.0 Retouched X X X
76-588 4.11C  Chalcedony 28x18x%29 X 1 9 13 8 3.0 Unmodified X X X
x
30x14x25 2 12 8 14 11 5.6 3.4 6 15 8 6

98
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The condition of the back of the core was probably irrelevant; only
half exhibit any degree of retouching. Conversely, the bases were |
universally treated. The purpose of shaping the base was to straighten
it by bifacial retouch where feasible and by unifacial beveling,
particularly on flakes, where the dorsal surface was especially bulbous.
It seems that straightness, rather than symmetry, was the critical
consideration in shaping the base for securing it into a clamp or vice.
On one example, a large bifacial thinning platform remains on the base.
It did not impede the use of the core.

The bases of the cores all show considerable crushing and some
exhibit wear or polish on the back. Apart from this there is little
apparent wear on the cores. This wear must‘be the result of the
technique used to secure the core, at least initially. The variability
of core form, especially the shape of the backs and bases, leads omne to
conceive of a securing method which met the formal requirements of
technology, but likewise allowed for flexibility.

If the microblades were detached with a shoulder punch, then the
critical control problem is forward rocking in the vice. The type of
clamp discussed by Crabtree (1967) should leave traces on the lateral
surfaces especially if the core was not set in a support device. Since
the Dry Creek cores do exhibit basal damage, they must have been set in
something similar to a triangular incision in a piece of bone, which
would provide stability and resistance to rocking.

This brings us to a discussion of platform modification during the
microblade removal sequence which bears directly on the question of

clamping techniques.



Figure 4.8.

Schematic microcore production sequences:

A Microcore perform production
B Microcore manufacturing System 1
C Microcore manufacturing System 2
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Figure 4.9

Schematic microcore production sequence:

A-B Microcore manufacturing System 2b

System 2b.
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Figure 4.10.

Wedge-shaped microblade cores from Component II.
A System 1 microblade core

B-G System 2b microblade cores
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Figure 4.11.

Wedge—-shaped microblade cores from Component
A System 1 microblade cores
B-E System 2b micrcblade cores
F-G System 2a microblade cores

scale = 10 cm
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Once the preform was ready for microblade removal (Fig. 4.8A), the
stone worker utilized three different options, separately or in comgina—
tion, in dealing with the initially prepared platform (Figs. 4.8-9).

The least common option at the Dry Creek site is what could be
called System 1 (Figs. 4.8B, 4.10A, 4.11A-B). On two examples, blades
were detached directly from the initially prepared platform. The core
was discarded after an episode of microblade removal.

A second option, called System 2a was used on eight cores to remove
the entire retouched platform with a burin blow aimed directly at the
front of the core (cf. core tablet). Following this, a sequence of
microblades was detached (Figs. 4.8C, 4.11F-H, 4.12F-H, 4.13A).

The most common method of establishing a platform for microblade
removal, System 2b, was to detach only a portion of the retouched
platform (Fig. 4.9). Twelve Dry Creek cores were treated in this
fashion. This resulted in a stepped platform since the burin blow did
not carry the full length of the core. Otherwise, the technique is the
same as System 2a. In these instances the actual working platforms are
from 3 to 32 mm long and 7 to 15 mm wide. The mean length is 14 mm and
the mean width is 11 mm (Figs. 4.10B-H, 4.11C-E, 4.12A-E).

It would be very tempting to view these variations in platform
treatment as grounds for establishing morphological types of wedge-
shaped cores or even manufacturing techniques. Fortunately there are
two reconstructed cores from the Dry Creek site which exhibit both forms
of System 2 platform treatment (Fig. 4.13). One of these (Fig. 4.13E)
had a partially retouched platform which was detached after a suite of
microblades was removed. Following this, the platform was totally

removed and more microblades were detached. The second of these



Fig. 4.12.

Wedge-shaped microblade cores from Component II.
A-E System 2b microblade cores
F-H System 2a microblade cores

scale = 10 cm
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Figure 4.13.

Microblade cores with re-articulated core tablets from
Component II.

scale = 10 cm
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reconstructed cores (Fig. 4.13D) underwent eight episodes of platform
removal. The first tablet removal created the working platform. Tﬁe
second through the sixth platform removals were likewise partial, but
the seventh removed the entire core platform. The eighth, and last, was
again partial. More microblades were detached after the last episode
than from any previous attempts at platform rejuvenation.

In both examples, the stone worker combined both System 2 methods
for the removal of the retouched platform clearly illustrating that
total and partial platform removals form a technological continuum.

Another feature of core platforms (Fig. 4.11) is heavy crushing
along one edge. This transpires as the platform is being beveled prior
to partial platform removal. Once the platform is removed, a remnant of
the beveling (retouching and crushing) remains at the rear of the
platform area. After the core tablets have been struck off, additional
fine chipping and crushing is applied to an otherwise smooth platform.
This type of modification can take the form of a low concavity at the
edge of the platform, and, in most instances, this feature appears on
the right hand side of the core. However, it can occur sporadically on
the left. As this chipping and crushing is far removed from the fluting
arch, it must be related to the device used to hold the core.

It seems improbable that the core was held directly in the hand.
The size alone would make this impractical and, if this was the method
embloyed, the careful shaping of the core base would have been
superfluous.

Based on the various non-metric attributes of these cores,

especially basal shaping and platform treatment (edge crushing or

dulling), two methods of securing the core seem more feasible.



(U

96

In one method, the core base could be fitted to a slot and then a
lateral clamp (bone or wood) could be lashed at the top. One of thé
lateral pieces would have to have been bent over the top of the core to
prevent forward rocking. 1In such a clamp, microblades coﬁld be detached
by either indirect percussion or applied pressure although direct
percussion may have been employed (Del Bene, 1981). There are numerous
examples of fairly deep negative bulbs on nearly all of the cores.

A second method has been suggested by Del Bene (1981) as a result
of his analysis of the cores and microblades. He argues that the core
could have been grasped in a holding device with the base of the core in
a slotted anvil. The holding device was then wrapped with cordage to
keep the core from slipping and rocking. Such a method appears quite
feasible and makes the lateral crushing of the platform and the
treatment of the base easier to understand. The common occurrence of a
hinged (partially removed) platform then could be explained by the core
tablet terminating at the haft. In the two examples of total platform
rejuvenation, the core was either removed from the haft or the break was
fortuitous.

The use of such a technique would allow the stone worker the option

of either holding the haft in the hand or wedging it under a foot.

Aberrant microblade cores (8)

Attempts to remove microblades from variously shaped chunks of
chalcedony were fairly common at the Dry Creek site. Platform
preparation and microblade removal resulted in a series of rather
aberrant looking cores (Fig. 4.14), so idiosyncratic that individual

description would be necessary to describe the variability. In each
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case, a burin blow was used to establish a platform and some microblades
were detached. Some of these pieces have shaping along the bottom ;r
rear edges and others display some crushing along one edge of the
platform areas. Most display some classic Weage—shaped core attributes
but no single specimen has them all. It would be difficult to ascertain
the orginal size of these chunks or to gauge the amount of blade
detachment. These cores were probably short-lived and the microblades
removed (judging from the flutes on the cores) were quite irregular both
with respect to length and width. Also, the cores seldom display a
continuous fluting arch. In the majority of cases, deep irregular bulbs
at the proximal ends of the flutes suggest blade detachment by direct
percussion.

These specimens range from a maximum length, width and height of 73
X 49 x 21 mm to a minimum of 29 x 17 x 13 mm. The mean values for these

dimensions are 43 x 31 x 15 mm.

Core preforms (3)

Three objects (Fig. 4.15) illustrate a method of preparing a wedge-
shaped microblade core preform which employs bifacial reduction to form
an asymmetric preform with one strongly convex edge and one straight or
slightly beveled edge. The straight edge is further modified by
unidirectional retouch directed across it at a right angle to the faces.
This process produces a straight to slightly concave flat truncation
along this side of the biface. It is this truncation which eventually
is removed, either in part or entirely, by burin blows as the platform

of the core is prepared for microblade detachment.
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Figure 4.14.

Aberrant microblade cores from Component II,

scale = 10 cm
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Figure 4.15.

Microblade core preforms from Component II.

scale = 10 cm
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These cores were manufactured from gray chert (1), black chert (1)
and chalcedony (l1). Measurements range from 44 x 22 x 17 mm to 63 x 62

x 22 mm with a mean of 54.6 x 41 x 19.6 mm.

Miscarried microcore preforms (21)

This group of artifacts is quite ambiguous. In a couple of cases,
chunks of chalcedony were used to attempt microblade removal. The
endeavor was aborted after bifacial thinning and platform development
failed. Nonetheless, they all bear retouching or damage at some point
along the edge of the "platform." However, it does not extend onto the
"platform", but only down a lateral surface or face (Fig. 4.16).

These specimens were probably attempts at microblade cores (5 were
fire treated) but when the effort appeared hopeless, they were
transferred, apparently to heavy duty scraping or possibly to use as
burins. This action was consistent with the frugal use of high quality
raw materials at Dry Creek.

The maximum size range for these tools is 80 x 45 x 27 mm and the

minimum is 33 x 11 x 12 mm. The mean dimensions are 49 x 34 x 19 mm.

Core tablets (45)

Core tablets are a by-product of microblade technology.
Technically, they are spalls produced by a burin blow directed at the
top of the fluted end of the wedge-shaped microblade core. Such a blow
truncates the plane of the core at a right angle and shears away all or
part of the retouched platform. In some cases, this was done to remove
impurities which impeded microblade detachment while in others, the

purpose was platform rejuvenation. All of the tablets have some degree
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Figure 4.16.

Miscarried microblade core preforms from Component II.

scale = 10 cm
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of retouch on the dorsal surface, but in many cases the entire dorsal
surface is heavily truncated by fine lateral pressure retouch. The
tablets also display scrubbing and roughening across the edge where
microblades were detached.

Almost all of the examples represent well executed symmetfical
removals, but 7 of these specimens are the result of blows which
miscarried and took away only one side of the platform and a portion of
the lateral surface of the core.

Forty-five of the core tablets are considered waste material, while
2 were transformed into transverse burins (cf. burins). Of the 45 waste
tablets, 13 could be fitled to their respective cores (cf. wedge-shaped
cores). The core tablets fall into the following raw material groups:
light rhyolite (13), gray chert (18), obsidian (4), chalcedony (1),
brown chert (7), black chert (1), and a heavily fired opal-like rock
(1).

Morphologically, the core-tablets fall into two groups. Specimens
in the first group (37) (Fig. 4.17) have a generally rectangular outline
with the exception that the proximal end is usually slightly convex and
bears remnant microblade flutes. Also, the distal end can be quite
irregular as a result of termination in a steep hinge fracture. Cross
sections are normally rectangular since the lateral edges lie at 90°
angles to the ventral and dorsal surfaces. These are the result of the
partial removal of the core's platform. This type of platform removal
results in a deep hinge fracture near the back of the core. The
remaining portion of the platform is higher than that from which

microblades are being removed. The size ranges for these pieces are 17
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Figure 4.17. Microbladebcore tablets from Component II.

Top view showing prepared platform remnant

scale = 10 cm
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Figure 4.18.

Microblade core tablets from Component II.
A-E lateral view of core tablets
B Three re-articualted core tablets

scale = 10 cm
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Figure 4.19. Microblade core tablets from Component II.

Top view of the tablets shown in figure 4.18.

scale = 10 cm
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to 50 mm in length, 7 to 23 mm in width, and 3 to 16 mm in thickness.
The mean values for these dimensions are 34 x 13 x 7 mm.

The second type of core tablet (8) (Figs. 4.18-19) resulted from
the total removal of the prepared platform; in effect, the entire top of
the core. In so doing, the blow sheared downward and the upper‘portion
of the rear of the core was cut away. The size ranges are as follows:.
length, 33 to 46 mm; width, 10 to 18 mm; and thickness, 7 to 28 mm. The

mean values for these dimensions are 44 x 13 x 17 mm.

Miscellaneous wedge-shaped core parts (24)

This group includesgpieces of wedge—sﬁaped cores resulting from
"industrial accidents." They all fall well within the normal size
ranges of the cores. Artifacts in this group include 4 sheared fluted
surfaces (3 chalcedony, 1 gray chert), 2 sheared bases (1 chalcedony and
1 gray chert) and 18 unidentifiable pieces from the corpus of the core

(7 gray chert, 11 chalcedony).

Microblades (1772)

The entire purpose of the elaborate preparation and maintenance
procedures employed in wedge~shaped microblade core technology was the
production of microblades of which 1,823 were recovered from Component
II at Dry Creek. The sample, for analytical purposes is 1,772 or 97.2%
of the total sample. These were found in microblade clusters (see
Cﬁapter Five), while the remainder (51 or 2.8%) occurred either as
surface finds, have poor provenience, or were isolated finds outside the
defined limits of the microblade clusters.

In some instances, microblade raw material types could not be

matched to a core.” This information is summarized in Table 4.2.
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Table 4.2 Raw material frequences for microblades, core tablets and
microcores.

Microblades Core Tablets Microcores
Raw
Material No. % No. % No. %
Chalcedony 465 26.2 1 2 11 52
Gray chert 732 41.3 18 41 4- 19
Rhyolite 362 20.4 13 29 5 25
Quartzite 64 3.5 - - - -
Brown chert 32 2.0 7 15 - -
Black chert 25 1.4 1 2 1 4
Obsidian 88 5.0 4 9 - -
Green chert 4 .2 - - - -
Opal o= _T=T- A2 = ==

1772 100 45 100 21 100

Considering the importance of chalcedony in both microblade and
microcore production, very few core tablets of this material were
recovered. Gray chert and rhyolite compare favorably across the
categories but there are no cores or core tablets for quartzite (64
microblades). A considerable number of brown chert microcore platform
rejuvenation pieces compares curiously with low microblade recovery and
an absence of microcoresof this material type. The same is true of
obsidian. One core tablet of opal was recovered, but noc microblades or
microcores of this material were discovered. The four green chert
microblades may have come from a brown or gray chert microcore with
greenish inclusions. Another possibility presents itself and focuses
our attention on a methodological problem: these specimens may be burin
spalls struck from one of the green chert burins. In terms of
technology, burin spalls and microblades can be difficult to separate.

This outline indicates that in spite of the numerous examples of
single core production and microblade detachment episodes recorded at
the site, part of the record is still missing either as a result of
sampling procedures, or loss due to bluff erosion. Also, the cores may

have been taken elsewhere.
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Only 10.47% (184) of the microblades were complete. The remaining
occurred as segments with proximal segments accounting for 457 (796),
medial segments 30.3% (539) and distal segments 14.3% (253) (Fig. 4.20).

A breakdown by raw materials is summarized in Table 4.3.

Table 4.3 Raw material frequencies for microblades and microblade

segments.
Raw material Complete Proximal Medial Distal Total
Chalcedony 88 207 92 78 465
Gray chert 66 334 236 96 732
Rhyolite 19 169 134 40 362
Quartzite 2 21 29 12 64
Brown chert 4 11 12 5 32
Black chert - 9 13 3 25
Obsidian 4 42 22 19 88
Green chert 1 2 1 - 4

184 796 539 253 1772




Figure 4.20.

Microblades from Component II.
A Complete

B Proximal

C Medial

D Distal

scale = 10 cm
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It is impossible to distinguish the process of segmentation since
those segments which were purposely executed by the stone workers and
those which were broken while being detached from the cores cannot be
typologically separated. The high frequency of incomplete microblade
flutes on the cores is ample evidence that premature microblade-
termination constantly plagued the ancient stone worker. This is an’
important matter since it is assumed that the segments, especially
medials and possibly proximals, were the desired end-product of the
entire manufacturing sequence. These, it is assumed, were employed as
inset blades and set into narrow grooves or slits incised into the edge
of bone or antler projecéile points or kni;es (see below and
Appendix B).

The complete microblade is essentially useless for inset purposes
since it is almost always curved. Apparently the reason for intentional
segmentation was the removal of the curvature to create the straightest
possible cutting edge. Such edges, in all likelihood, would be found on
the medial segments and one would expect the medial segments to have the
lowest representation in a microblade count,

An examination of the frequencies of microblade segments shows that
the lowest frequencies are of complete and distal segments. Low
frequencies of complete microblades are expected since complete blades
were broken purposely, or accidentally, during production. Proximals
and distals should be about equal, but at Dry Creek, there are three
times as many proximals as distals. 1In fact, a lower number of distals
may be the result of the microblades snapping during detachment leéving
the distal portion on the core. Obviously, this process would
automatically increase the frequency of proximal segments. Most of

these proximals must have been usable for segmentation, and considering
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that the stone workers could snap as many as four or more medials from
each complete microblade and at least half that many from proximal
segments, the actual number of medial segments should be from two to
four times the number recovered. While the actual number of medial
segments is high (30.3% N = 539) one would expecf that far more.were
produced, possibly 1000-2000. Viewed from this perspective, the number
of medial segments suddenly appears low when compared to production
levels, and should if this segment was the most functional.

When considering metric variability, it should be noted that some
northern archeologists consider maximum microblade width to be the
crucial variable (cf. e.;.; West, 1967; Coék, 1968). Following this
procedure, width measurements can be briefly summarized. There is some
variability in mean width values between the different raw materials,
e.g., the widest complete microblades are rhyolite and obsidian, whereas

microblades from the remaining lithic groups are narrower (Table 4.4).

Table 4.4 Mean width measurements (mm) for complete microblades and
microblade segments.

Material Complete Proximal Medial Distal
Chalcedony 3.6 4.0 3.9 3.0
Gray chert 4.1 3.6 3.6
Rhyolite 4,9 3.8 4.3
Quartzite 3.8 3.4 3.5
Brown chert 3.8 4.0 3.1 5.1
Black chert - 6.0 3.3
OBsidian 4,6 3.4 3.5
Green chert 2.7 3.4 - -

The mean width for all microblades from Dry Creek is 3.8 mm which

compares well with the mean width of the microblade flutes on the micro-

cores where the mean width is 3.6 mm.
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The only lithic groups which really stand apart are black and green
chert, but in both instances the samples are very small., The remaiﬁing
specimens are quite uniform in width.

Only 11% (193) of all microblades bear any evidence of retouching.
For the most part, this occurs as irregular nicking of the fragile
edges. Thirty-two (16.6%) complete specimens, 81 (427%) proximals, 56
(29%) medials, and 24 (12.47%) distals exhibit this treatment. The
causes of this nicking may not be cultural since excavation and
measurement could be responsible. Some of this treatment may result
from utilization, but only one medial segment of an obsidian microblade
bears extensive unifaciai retouching alongrﬁoth edges of its dorsal
surface.

It is necessary, at this point, to return to the problem of micro-
blade function. As stated earlier, the presumed use of the microblade
was to obtain segments with straight edges which could be set into
laterally grooved bone or antler points. This idea is also suggested by
Anderson (1970b) for the Akmak microblades and by West (1967) for micro-
blades from the Donnelly Ridge site and the Teklanika River sites.

However, there is not universal agreement. Cook (1968) has
presented data to support the argument that Campus type cores (i.e.,
wedge-shaped cores with stepped platforms) were not cores but burins and
that the microblades were actually waste material. He supports this
idea by ascribing the crushing and flaking on the lateral margins of the
piatforms to the core or tool being used as.a burin. Furthermore, he
feels that the low incidence of retouching on microblades indicates that
low numbers were utilized.

It has been argued in this report that platform edge damage results

from securing the core for microblade detachment. It is agreed that
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some objects from Dry Creek which look like microcores were used as
burins (cf. "core-burins" in this report) but not all microcores wefe
used in that manner. Lack of retouching on microblades should not be
used to infer lack of utilizationm.

One of the troublesome issues in dealing with this sort ofvcontro—
versy 1is the Alaskan data base: no interior Alaskan site has produced. a
grooved bone/antler point. There is evidence indicating that the
composite inset technique was employed in manufacturing weapon tips at
Trail Creek Cave No. 2 (Larsen, 1968), but here, the age is much too
young to be pertinent to our discussion.

The Siberian data i; direct, but distént. In the third cultural
horizon (14,450 + 150 B.P. [LE-628]) at the site of Kokorevo I on the
Middle Yenisei River, Abramova (1967: Fig. 4) reports and illustrates a

fragment of an antler spear point with one lateral groove and microblade

-t

segments intact. The antler point is flattened with an oval cross
section and has a sharpened tip. The base is missing. The specimen is
110 mm long and its greatest width is 16 mm. At 15 mm from the tip, a
groove begins and continues to the broken base. The groove is from 1 to
2 mm wide and up to 3 mm deep. At 33 mm from the tip there is a tiny
fragment of a microblade and 2 more small fragments next to it which
were apparently broken during use. The actual continuous flint edge
begins at 51 mm from the tip and is composed of 6 sections of
microblades which range in length from 6 mm to 97 mm. They are 4 mm
wide, have a triangular cross section, and bear no traces of secondary
working.

A similar find was reported from Afontova Gora III by Sosnovskii

where a point with 3 intact unretouched microblade fragments was found

(Abramova, 1967). An additional discovery was reported by Gromov from
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Afontova Gora IT where a bone point with 2 unretouched microblades in
the groove was recovered (Abramova, 1967).

In addition to these direct examples of the inset technique, both
unilaterally and bilaterally grooved bone/antler points lacking micro-
blades occur at Kokorevo I and Kokorevo II (Abramova, 1967) and; in
fact, are a common occurrence in the Late Paleolithic of South Siberia.
(Chard, 1974).

The bone/antler inset technique occurs within lithic complexes
which feature wedge-shaped microblade cores, microblades, large side
scrapers, end scrapers, and transverse burins, a tool complex which is
essentially identical to;the early Alaskan.ﬁiéroblade complexes. There
are differences, especially in the presence and absence of bifacial
technology which will be discussed later, but the overall similarities
are sufficient to assume that a cultural-historical continuum existed in
Siberia and northwestern North America at the end of the Pleistocene,
and that microblades were manufactured for the purpose of obtaining

insets for composite tools and possibly other functions as well.

Burins

Burins from Component II at Dry Creek are represented by 29
specimens. While many burins possess the same non-metric, techmnological
attributes (platform preparation sequence) as a microcore, particularly
those made on flakes, they can be distinguished functionally. Those
sﬁecimens classified as burins bear both macroscopic and microscopic
wear patterns. Normally, the edges of the burin facets show fine
chipping, crushing, or microscopic damage. It is interesting that
little use wear can be isolated at the junction of platform and facets

although burin blow damage may well obscure such evidence.
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Along with microcores on flakes, the burins form one end of a
technological continiuum with "core/burins" lying at midpoint on a'
imaginary curve, and bifacial microcores occupying the opposite extreme.
While the extremes (burins and microcores) are obvious, microcores on
flakes are problematic and can only be separated from burins by.the
absence of edge damage.

The Dry Creek burins can be divided into four groups: burins on

snaps ("single blow burins") (10), dihedral burins (ordinary burins)

(3), angle burins (2), and transverse burins (13).

Burins on snaps (10)

These pieces were formed by a burin blow or blows struck on a snap
or hinge fracture of a flake or other suitable piece (Fig. 4.21). 1In
fact, of those illustrated, three (Fig. 4.21C, D, F) were made on core
tablets,; utilizing the distal hinge fracture as a striking platform.

The remaining examples (Fig. 4.21A,B,E) were made on flakes with
the burin facets confined to one edge and running parallel to the axis
of the flake. One of these has a well retouched scraper edge lying
opposite the burin facets. It also displays use wear on the base of the
flake (Fig. 4.21A). Gray chert, brown chert and black chert served as
raw materials for these specimens and measurements range from 13 x 10 x

3 mm to 40 x 39 x 7 mm with a mean value of 27.3 x 18.5 x 5.2 mm.

Dihedral or ordinary burins (3)
Of these three burins (Fig. 4.22A-C), two were made on flakes of

gray chert. One of these (Fig. 4.22B) appears to have been made on a
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Figure 4.21.

Burins on snaps from Component II.
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Figure 4.22. Burins from Component II
A-C Dihedral burins
D-E Angle burins

scale = 10 cm
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bifacial thinning flake. Brown chert served for the remaining specimen.
Dihedral burins are distinguished by a burin facet which functions as a
platform for spall removals. The platform and the spall facets forms an
intersection at the corner of the flake.

On one specimen, (Fig. 4.22A) the same technique of platfofm
preparation was utilized as one would find on a microcore: initial
lateral preparation, removal of preparation by burin blow (tablet
removal), and detachment of burin spall from the platform. At the
opposite end of the fluted surface there is a notch which was possibly
intended to control the length of the spalls. This specimen may be a
core, although damage aléig.the edge of theﬁfluted surface indicates use
as a burin, or possibly a scraper on hard, resistent material.

A second flake (bifacial thinning flake) has a dihe&ral burin at
both ends (Fig. 4.22B) and damage is visable along all edges.

The measurements range from 22 x 12 X 4 mm to 42 x 28 x 9 mm with a

mean of 35 x 19.6 x 7 mm.

Angle burins (2)

The first specimen in this group is a multiple angle burin with
spall facets running down both lateral edges from a transverse
truncation at one end of the piece (Fig. 4.22D). The opposite end bears
a small notch at the lower right corner and spalls were also struck
along this edge utilizing the notch as a platform. One spall struck
doWn the left edge traversed the lower left corner of the flake and

terminated at the notch. All dorsal edges display damage. The second
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angle burin (Fig. 4.22E) was made on a core tablet. The burin blow was
struck on a notch formed at the distal end of the tablet. It bears use
wear at one locality. Both were manufactured on gray chert flakes and

measure 27 x 21 x 4 mm and 33 x 10 x 5 mm respectively.

Transverse burins (15)

Transverse burins were made on flakes (13) and core tablets (2).
Their distinguishing characteristic is a facet(s) resulting from a blow
struck from the side and running transverse to the axis of the piece. In
all of our examples (Fig. 4.23), the facet(s) traverses the distal end
of the flake or spall. ;hé striking platférm for the burin blow can be
a straight truncation (9), snapped edge (2), convex truncation (1), or
an actual notch (3). Five have single facets and the remainder have two
or more.

The raw materials used for manufacture are gray chert (5), brown
chert (8), jasper (1), brown chalcedony (1), rhyolite (1) and moss agate
(1). Measurements range from 18 x 14 x 4 mm to 32 x 31 x 11 mm with a

mean of 23.4 x 23.8 x 5.8 mm.

Core-burins (8)

These specimens are very difficult to classify (Fig. 4.24).
Technologically, they were prepared in the same manufacturing sequence
as a microblade core. A platform was prepared by either retouching one
or two edges of a flake specimens (3) or a burin blow was struck on the
edge (4 specimens). From these platforms burin blows were struck., The

resulting artifact resembles a small, chunky, wedge-shaped core. A
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Figure 4.23.

Transverse burins from Component II.

scale = 10 cm
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Figure 4.24. "Core-burins" from Component II.

scale = 10 cm
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distinguishing characteristic of these specimens is minor crushing and
use wear along one edge of the burin facet(s) possibly indicating tﬁat
these specimens were used as end scrapers. They were made on thick
flakes of chalcedony (3), green chert (1), gray chert (1), brown chert
(1) and rhyolite (2). Measurements range from 20 x 17 x 5 mm to 32 x 29

X 14 mm with a mean of 24,5 x 24 x 7 mm.

Burin Spalls (35)

These distinctive spalls are distinguished from microblades by
their generally smaller size and triangular to rectangular cross
sections. However, burin spalls lacking evidence of use as a burin edge
can technologically grade directly into microblades. There are probably
many more true spalls in the collection but only those which could be
definitely identified have been classified. Information on the spalls

is summarized as follows in Table 4.5.

Tableb4.5 Raw material frequencies for burin spalls.

Material Complete Proximal  Medial Distal Total
Rhyolite 1 - - 1 2
Obsidian 1 - - - 1
Brown chert 7 2 - -~ 9
Chalcedony 10 1 - 1 12
Gray chert 5 - - 6 11
Totals 24 3 0 8 35
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Of the 35 burin spalls, 22 have utilized edges and are broken down

by raw material in Table 4.6.

Table 4.6 Raw material frequencies for burin spalls with utilized

edges.
Material Complete Proximal Medial Distal Total
Obsidian 1 - - - 1
Chalcedony 10 1 - - 11
Gray chert 5 - - 5 10
Totals 16 1 0 5 22

The spalls are very uniform in size regardless of raw materials
(Fig. 4.25). The range for complete spalls is 15 x 2 x 1 mm to 34 x 8 x
5 mm. The mean size is 24 x 3 x 2 mm.

The proximal sections of the spalls range from 14 x 2 x 1 mm to 16
X 4 x 3 mm. The mean is 15 x 3 x 2 mm.

The distal spall fragments range from 6 x 2 x 1 mm to 20 x 6 x 3 mm

with mean value for the dimensions being 14 x 4 x 2 mm.

Projectile Points

There is one complete specimen of a projectile point from Component
IT and six projectile point bases. The six bases represent a uniform
group although the finished shape of these specimens is unknown. The
basal portion of the complete specimen is unlike the six basal

fragments.
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Figure 4.25.

Burin spalls from Component II.

scale = 10 cm
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Projectile point (1)

In an earlier draft of this report, this specimen had been assigned
to Component I. This very unfortunate situation was discovered quite
late in final manuscript preparation. The mistake was due either to
incorrect bagging in the field or to a cataloging error.

This single complete specimen of a point (Fig. 4.26) has a
lancecolate outline. The point was produced by the bifacial reduction of
a gray chert flake. The edges are excurvate, slightly serrated, and are
ground on the lower one quarter of the point. The unifacially retouched
base is asymmetrically concave and the spurs at both corners of the base
are highly polished. The tip is sharp but well pointed. It measures
34 x 13 x 3 mm. During analysis, Del Bene noted that this point may
never have been used, unless the blunted tip represents an impact
fracture. Unfortunately, the evidence is equivocal.

This point appears to be fluted on one face although careful
examination of the facet outlines demonstrates that it was actually
formed by the termination of lateral thinning flakes which have
truncated a previous basal thinning facet. While the outline of the
point, shape at the base, and apparent fluting would fit into a
continuum of fluted points in Alaska and further south, we would caution
against implying a historical link between this specimen and Clovis
points. At Dry Creek, it is an isolated and technologically marginal

artifact.

Projectile point bases (6)
Six basal portions of projectile points have been isolated at Dry
Creek. Raw materials for these bases are dark rhyolite (1), chalcedony

(1), degraded quartzite (2), pumice (1), and light rhyolite (1). It is
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unfortunate that complete specimens could not be located since it is
impossible to determine exactly to which type of points they should.be
assigned. There are only a few attributes available, but these should
serve to narrow the range of possibility, and to provide a tentative
suggestion as to which early projectile point types the Dry Creek
specimens are most typologically similar. The specimens range in size
from 19+ x 17+ x 6+ mm to 45+ x 27+ x 8+ mm.

These basal fragments are from some type of stemmed or lancelolate
point. They have been prepared with fine bifacial retouch and have
symmetrical lenticular cross sections. The edges are straight and
expanding and the bases are straight on four examples and slightly
convex on two bases. Stem angles range from 13° to 43° with a mean
angle of 27°. The edges are ground from the break to the base and the
bases themselves are ground on five of the specimens. Only one lacks
grinding and there is evidence that resharpening was attempted. Hafting
wear is exhibited on all specimens except the one lacking grinding.

All of the point bases appear to have been broken in the haft. The
length of the specimen is probably a good indicator of the depth of
hafting (Fig. 4.27A,B,D,E,F,G). Two of the bases display simple hinge
fractures. One of these (Fig. 4.27B) shows use wear on one edge of the
fracture indicating that this piece saw future service as a scraper or
burin. The other four bases display more complex fracturing and on two
of these it can be attributed to impact damage. One of these
pieces(Fig. 4.27D) had an edge sheared away in addition to snapping.
Another (Fig. 4.27E) was sheared twice and displays several burin-like

fractures at the broken end. The uppermost sheared fragment was not
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Figure 4.26. Projectile point from Component II.

scale = 10 cm
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recovered. The remaining bases display complex fracturing which
presumably resulted from impact.

This category of artifacts displays a uniform set of attributes,
albeit incomplete, which provide the only basis for attempting
comparisons with point types which may be related historically.

The basal fragments possess no attributes which would make
comparison with fluted point complexes fruitful. While the age of
Component II at Dry Creek is broadly synchronous with fluted point
complexes on the plains, the point bases find their closest similarities
to certain point styles which fall under the term Plano. More
specifically, they appear to be very similar to the basal extremities of
Hell Gap points. In particular, the morphology of the base, the
thickness of the stem, and minimum width of the stem compare favorably
with Hell Gap points from the Casper site (Frison, 1974: Table 1.4).
Even the longer examples of the basal segments of the points are very
similar in length (Frison, 1974: Figs. 1.35-1.43). In comparing stem
angles it is obvious that three of the Dry Creek specimens fall within
the range of Colby site Hell Gap points. However, three Dry Creek
specimens exceed the range (30°-40°).

The Dry Creek specimens show similarity to Haskett points from the
upper Snake River Plains of Idaho (Butler, 1978). Although, the stem
angles of the Dry Creek specimens appear to overlap slightly at the
upper range of Haskett points, the minimum basal width of Haskett point
is narrower than the Dry Creek specimens.

One further observation should be noted. The flaking technique

displayed on the Dry Creek specimens differs markedly from both Haskett
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Figure 4.27. Projectile point bases from Component II.
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Figure 4.28. Knives and point tips from Component II.
A Oblong knife
B Asymmetric traingular knife
C-D Projectile point tips

scale = 10 cm
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and Hell Gap points. This is probably a stylistic rather than
functional attribute.

In summary, the Dry Creek specimens are probably bases of
projectile points with expanding stems. They are broadly similar to
Plano points and of these, they appear closest to Hell Gap points.

However, without the tips, certainty is impossible.

Projectile point tips (2)

Two small, bifacial, triangular segments with lenticular cross
sections are probably tips of projectile points (Fig. 4.28C-D). They
are flatter and have tip angles which are narrower than those observed
on knive categories. One is chalcedony and one is chert. They measure

“

9 x8x 2mm and 30 x 23 x 3 mm.

Knives

Twenty-six specimens from Component II at Dry Creek are defined as
knives on the basis of wear patterns on the tips and morphological
asymmetry. Originally, some of these pieces may have been projectile
points which became broken or damaged. Many of the tools in this
category have been reworked and/or repaired, possibly from pieces of
damaged points.

They can be subdivided on the basis of morphology into seven
groups: spatulate or weakly stemmed, elliptical, oblong, asymmetric
triangular, oval, ovate and lanceolate. In addition to these, there are
five bases, three tips and three midsections which can be assigned to
the knife category. Also, there are three bifaces (one discoid and two
deltoid) for which a function is not apparent, and five miscellaneous

bifaces.
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Oblong knife (1)

This single specimen of a black chert biface is at the pressure
retouch stage (Fig. 4.27A). It has an oblong or crudely retangular
outline with slightly excurvate edges and a rounded tip. The base
retains the hinge fractures of the flake on which the tool was made. It
has a symmetrical lenticular cross section. The ventral surface
displays a longitudinal flake facet which looks like a flute. However,
it is simply a previous flake facet which was truncated.by later
trimming. The edges are ground from the base to about mid point but
there is no obvious sign of hafting. Isolated portions of the edges
above the grinding indicate use on a‘cut yielding material. This piece

measures 65 x 25 x 9 mm.

Asymmetric triangular knife (1)

This little biface was made on a flake of translucent chalcedony
and displays an asymmetric triangular outline with a lenticular cross
section (Fig. 4.28B). There is a slight twist running from the base to
the tip. One edge and the base are straight while the opposite is
slightly excurvate. No use or hafting wear is evident. A series of
hinge fractures near the tip, and impurities in the stone along one
edge, made fur;her thinning impractical. It seems that this piece was

discarded. 1Its dimensions are 33 x 21 x 5 mm.

Small spatulate or slightly stemmed knives (8)

This category is represented by one complete piece, three which are
essentially complete, two bases, one mid-section and one tip. All are
bifacial and appear to have been made on flakes. Dark rhyolite (1),

light rhyolite (5), gray chert (1), and obsidian (1) served as the raw
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materials. They have a spatulate outline and a narrow base which
expands to a point of maximum width which is closer to the tip than‘the
base. This expanding base has the appearance of a weak stem on one
specimen (Fig. 4.29A). The tips have been thinned while the basal areas
retain a thicker cross section. The cross sections are symmetfical and
lenticular although thickness measurements indicate different degrees .of
thinning. Complete or nearly complete specimens have a size range of 46
X 24 x 8 mm to 54 x 26 x 9 mm with a mean of 50 x 25 x 9 mm. Minimum
width at the base is 7 mm. Base angles range from 28° to 47° with a
mean of 39°,

The one complete spicimen (Fig. 4.29D3 displays fairly fresh edges.
It was probably abandoned after an unsuccessful attempt at removing a
knob on the dorsal surface near the base. This impediment would surely
have been a problem if hafting had been attempted.

Two of these knives are missing the basalAextremity, and display
extremely worn and ground edges extending from the base to the point of
maximum width. One of these (Fig. 4.29A) has use wear on both edges of
the tip whereas the other (Fig. 4.29B) has wear only on one edge. Its
opposite edge is very fresh due to resharpening. Both of these knives
bear heavy hafting wear. The missing basal extremities may have
resulted from snapping in the haft.

The base of the remaining nearly complete specimen was probably

‘snapped off in the haft (Fig. 4.29C), and appears to have been in a

phase of resharpening. Both edges of the base are ground, but the edges
of the tip are very fresh. However, during resharpening, nearly the

whole ventral surface of the tip was sheared away and while there was an
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Figure 4.29.
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Small spatulate knives from Component II

A-D Small spatulate knives

E,F Small spatulate knife bases

G Small spatulate knife midsections
H Small spatulate knife tip

scale = 10 cm
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attempt to recover the edge, this accident probably rendered the piece
useless.

It appears that these knives were applied to substances of varying
hardness. Two of the knives (Fig. 4.29A-B) were used on a cut-yielding
material, while the third knife (Fig. 4.29C), judging from crusﬁing on
the edges, was used on a cut-resistant substance.

Threce bases have been assigned to this group on Lhe basis of morph-
ology. Two are complete and indicate that the bases of these knives were
narrow, straight, sharp and unground. The third specimen is missing the
basal extremity. All three have both edge grinding and hafting wear.
Two of the basal section; (Fig. 4.29E-F) séw further use as burins or
scrapers on some cut resistant material, an action Which'formed heavily
crushed shallow concavities along one edge of the snapped end. These
pieces were made from obsidian, light rhyolite and gray chert and have a
dimensional range of 16+ x 17+ x 5+ mm to 37+ x 25+ x 7+ mm. Minimum
width at the base is 6-7 mm. Base angles range from 35° to 43° with a
mean of 39°,

The dark rhyolite mid-section (Fig. 4.29G) is heavily ground on
both edges and shows hafting wear. Its base was broken by a clean snap
but a more complex hinge fracture removed the tip. It measures 18+ x
23+ x 7+ mm.

The light rhyolite tip (Fig. 4.29H) shows heavy dulling and use
polish on both edges and appears to have been resharpened at least once.

It measures 16+ x 16+ x 6+ mm.
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Figure 4.30.

Elliptical knives from Component II.
A-E Elliptical knives
F-G Elliptical knife tips

scale = 10 cm
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Elliptical knives (7)

Five complete specimens and two tips comprise this group (Fig.‘
4.30). Of the five complete specimens, one was made from a piece of
light rhyolite, two from black chert, one from quartzite and one from
pumice. Measurements range from 55 x 21 x 8 mm to 119 x 32 x lé.mm with
a mean of 83 x 27 x 11 mm.

These knives have elliptical or bipointed outlines and are fairly
symmetrical with slightly rounded bases. The cross sections are
symmetrically lenticular except for one specimen which is plano-convex.
The tip areas have been thinned leaving the greatest thickness either at
midpoint or close to theibase. H

One of these knives has edge grinding, hafting wear and heavy edge
wear near the tip (Fig. 4.30C). One specimen (Fig. 4.30A) was probably
discarded after flaking destroyed one edge. Another knife (Fig. 4.30B)
bears no trace of edge grinding or hafting wear but does have minor edge
modification from application to cut-resistant material. It may have
been handheld. This is also the case with the last two complete
specimens (Fig. 4.30D- E). Some edge damage is evident but the
coarseness of the raw material makes this difficult to determine. One
of these (Fig. 4.30E) was broken although the two pieces were found
together.

The knife tips made of quartzite were both applied to cut-resistant
materials and one (Fig. 4.30G) which retains edge grinding up to the
snap, appears to have snapped in the haft. They measure 43+ x 27+ x 8+

mm and 76+ x 29+ x 19+ mm.
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Oval knives (5)

This category contains large bifaces which have been manufactufed
on thick flakes of brown chert (1), argillite (1), light rhyolite (1)
and dark rhyolite (2).

They measure from 95 x 39 x 12 mm to 128 x 69 x 37 mm with-a mean
of 113 x 57 x 22 mm. They have elongate oval outlines and lenticular
cross sections. All of the specimens are unfinished as they retain
patches of cortex. Three have thick, flat butts, and another has an
irregular edge. One of these bifaces bears evidence of use along some
portions of its edges while other portioms were resharpened. Two oval
bifaces, which look like;preforms of some sort, also display heavily-
used edges. One (Fig. 4.31B), bears widespread use wear on both the
edges and faces which may have resulted from rotating the piece in a
haft. It was probably used on a cut—yielding substance. The other,
(Fig. 4.31E) displays no evidence of hafting, but shows edge damage or
dulling from use on a cut-resistant material.

One interesting piece (Fig. 4.31C) was broken and its two pieces
were recovered from different parts of the site. Prior to breaking, it
appears to have been handheld and used to cut both yielding and
resistant materials. After the break occurred, an attempt was made to
further reduce one half of the piece but the effort was fruitless.

The remaining specimen is in a bifacial reduction stage (Fig.
4.31D). Even this piece shows isolated instances of use wear which
probably resulted from working a relatively yielding substance.

The evidence indicates that these larger bifaces were used as
cutting implements at the stage of production in which they were found.

This observation is not intended to deny the possibility that further



Figure 4.31.

Oval knives from Component II.

scale = 10 cm
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bifacial reduction may have been intended in order to produce more

refined tools.

Ovate knives (3)

Knives assigned to this category were manufactured on bifaéially
reduced flakes of gray chert (1), dark rhyolite (1), and diabase (1).
Their dimensions range from 79 x 43 x 16 mm to 99+ x 54 x 19 mm with a
mean of 89 x 52 x 18 mm (Fig. 4.32).

These knives have an ovate outline., The bases are strongly convex
and the edges are excurvate and converge to form a tip. The cross
sections of each varies Erém lenticular to’élano—convex.

Two of the specimens display signs of use. On both, the edge of
the convex base is even aﬁd finished. Grinding is apparent on this edge
and wear, which probably indicates hafting, is widespread on both of the
faces over the lower one-third of the tool. The converging edges of the
tip are sinuous and while showing use wear polish, also display clear
signs of resharpening. Damage to the edges is quite minimal and the use
wear present resulted from contact with a resistant material. One of
these knives (Fig. 4.32A) is missing the tip and the other (Fig. 4.32C)
still retains a striking platform on one edge of the tip.

The third specimen in this category does not appear to have been
hafted. A striking platform lies on one edge of the tip amnd a thick
platform can be seen on one side of the base. One edge was badly
démaged during flaking and then abandoned. The opposite edge is
unfinished but does have isolated areas of use wear resulting from‘

working a resistant material.



Figure 4.32.

Ovate knives from Component II,

scale = 10 cm
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Figure 4.33.

Lanceolate bifaces from Component II.
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Lanceolate bifaces (2)

These specimens are large, relatively crude bifaces which have
evidence of use on their edges (Fig. 4.33). They have broad convex
bases and excurvate edges which taper to a tip. The cross sections are
variable on both specimens but are generally lenticular.

The first is an elongate biface which displays a convex base. The
edges converge to form the tip (Fig. 4.33B). One edge is convex and the
other is fairly straight. This gives the tool an asymmetric outline.

A large cortex flake of degraded quartzite underwent bifacial
reduction to form this tool. The implement still retains part of the
cortex on the dorsal facé and a portion of the fracture on the ventral
face near the tip. An attempt to flatten a thick bulb of percussion at
the base was partially successful.

There are no signs of hafting but possible use wear can be seen on
both edges although the coarseness of the material makes this
determination very difficult.

The measurements of this biface are 176 x 66 x 28 mm.

The seccond biface in this category which was found in two pieces is
a larger version of the previous specimen (Fig. 4.33A). It was
manufactured on an enormous flake of degraded quartzite, by bifacial
percussion flaking. One edge is fairly straight but the other edge and
the base are irregular and sinuous. The tip was only partially formed
and is fairly thick. Isolated use wear is evident on the tip, the lower
part of the edges, and the base. The tool could have been used for
working through the joints of an animal, or it could have functioned as

a digging implement. It appears to have been held in the hand and was
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Figure 4.34. Bifaces from Component II.
A Deltoid biface
B Discoidal biface
C-E Base fragments of bifaces

scale = 10 cm
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broken in two during early stages of use. It measures 257 x 119 x

41 mm,

Deltoid biface (1)

This piece was an attempt at bifacially reducing a flake of
argillite and it was not very successful (Fig. 4.34A). The flaking
process produced a small biface which remained incomplete and was
probably discarded. No traces of use wear could be detected. It

measures 58 x 53 x 25 mm.

Discoidal biface (1)

In this case an attempt was made to bifacially reduce a flake of
gray chert. Impurities in the stone prevented further refinement.
However, isolated areas of the edge show evidence of utilization on a
hard, resistent material. No evidence of hafting can be detected;

presumably, it was handheld. It measures 51 x 42 x 16 mm (Fig. 4.33B).

Base fragments of bifaces (3)

These basal fragments may have been part of ovate or oval bifaces
(Fig. 4.34C-E). Only one appears to have been finished (Fig. 4.34E).
They were made of pumice, dark rhyolite, and argillite. The finished
piece was made on a thick flake of dark rhyolite and retains a patch of
cortex on the dorsal surface at the base. The edges are straight and
wéll trimmed. There is some edge abrasion and the crests of facial
flake facets show polishing from the haft. It measures 61 x 52 x 26 mm.

Another of these specimens (Fig. 4.34C) is a fragment of either an

ovate or an oval biface which was abandoned in a bifacial reduction
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stage. It was made on a flake of argiilite and does show edge wear and
possible evidence of hafting. It measures 61 x 72 x 20 mm.

The remaining basal fragment was made on a flake of pumice and
shows no evidence of utilization or hafting. It was probably the base

of a lanceolate knife (Fig. 4.34D). It measures 68 x 32 x 9 mm.

Biface tips (5)

These tips are of degraded quartzite (Fig. 4.35A-E). Three are
biface fragments which were probably finished and subsequently broken in
the haft. They have straight edges with varying degrees of use wear and
two of the tips have haféiﬁg wear on the f;ées. Some minor resharpening
can be seen on all of the specimens.

The fourth tip (Fig. 4.35A) has a sinuous edge formed by bifacial
flaking and no final trimming is evident. But, it was used and shows
cut yielding wear along both edges. It also displays hafting wear on
both faces. It was also probably broken in the haft. The last tip
snapped along a vein of impurity in the stone. It displays some minor
use wear and was probably broken early in its career (Fig. 4.35E). The
size ranges are from 55 x 46 x 10 mmbto 107 x 57 x 25 mm with a mean of

70 x 51 x 14 mm.

Biface mid-section (1)
This light rhyolite biface mid-section was snapped at both ends
(Fig. 4.35F). One edge is heavily worn through use on a cut yielding

material while the opposite edge is fresh and appears to have been in
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Figure 4.35.

Biface fragments from Component IIL.
A-E Biface tips
F Biface mid-section

scale = 10 cm
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Figure 4.36. Miscellaneous bifaces from Component II.

scale = 10 cm
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the process of resharpening. Hafting wear is present on both faces. Its

measurements are 49 x 50 x 16 mm.

Miscellaneous bifaces (5)

This category includes objects which display some degree of
bifacial flaking but which do not fall in established formal categories
(Fig. 4.36). Three of these (Fig. 4.36B,D,E) (dark rhyolite [1], banded
rhyolite [1], and degraded quartzite [1]) have edges formed by bifacial
percussion flaking. While these edges are crude and sinuous, they do
display abundant evidence of nicking and abrasion and have undergone
substantial utilization ;s cutting implemeﬁts. The material being
processed was fairly resistant and durable. Heavy wear on the crests of
facial flake facets can be found over most of the surfaces of these
tools and this is interpreted as having resulted from rotation in a
haft. 1In these examples, the haft probably was designed to cover one
edge of the tool leaving the opposite edge free for use.

Another piece (Fig. 4.36C) resulted from an attempt at bifacially
reducing a degraded quartzite flake. Most of the flaking was directed
at the dorsal surface and resulted in so many deep ﬁinge fractures that
the effort was abandoned.

The last item in this group (Fig. 4.36A) is a thick piece of light
rhyolite which still has a patch of cortex along one edge. One end has
been flaked to produce a thick, short, broad angled (slightly pointed)
cﬁtting edge. The edge is fresh and bears no serious damage or dulling.
The tool recalls a modern splitting wedge. Measurements for this
category range from 90 x 50 x 15 mm to 113 x 68 x 36 mm with a mean of

102 x 58 x 24 mm.
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Heavy Percussion Flaked Implements

These large, percussion flaked tools are very crude both with
respect to appearance and technique of manufacture. Thirty-seven of
these tools were made on water-rounded river cobbles and 10 were made on
flakes struck from cobbles. The cobbles used for tool manufactﬁre are
of degraded quartzite (16), rhyolite (16), sandstone (12) and a poor
quality brown chert (3), all of which are available in the debris apron
in front of the site and in the bed load of Dry Creek.

These tools could have been made on the spot and discarded quickly
since the working edges undoubtedly dulled rapidly during use.
Availability of raw mateiiél and ease of m;nufacture resulted in a
relatively large number of these implements in the site, most of which
were found in a tight concentration together with the debris resulting
from their manufacture (see Chapter Five). This suggests a very
specific activity conducted in a limited area.

These implements are divided into the following catagories:
cobbles with lateral working edges, cobbles with working edges on the
end and side, miscellaneous cobble artifacts, and miscellaneous large

flake artifacts.

Cobbles with a lateral working edge (7)

These tools have-a crescentic outline and a cuneate cross section.
One thick edge retains the cobble cortex and the opposite side has been
shaped by bifacial percussion step flaking to form a thick, convex
working edge. Four of these tools were made on cobbles and two on
flakes. The flake tools maintain the same attributes as the cobble

tools. Their efficacy as cutting implements is very doubtful. The
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edges are heavily crushed indicating either use as cleavers or wedges on
a resistent material (bone or joints?).
These implements range in length from 126 x 52 x 30 mm to 164 x 121

x 77 mm. Mean values are 149 x 95 x 61 mm.

Cobbles with working edges on the end and side (29)

These tools have two working edges: one on the side and another on
the end. Twenty-five were made directly on cobbles and four were made
on large flakes actually representing longitudinally split cobbles. The
outlines are generally ovate but sometimes tend toward discoidal. The
cross sections range fro; piaﬁo—convex to ;ﬁneate. All were made by
heavy percussion flaking and retain a substantial amount of cortex on
both the dorsal and ventral surfaces. Also, on 22 of the tools, the
side opposite the lateral edge has been left intact, retaining cortex
and the original curvature of the cobble. This may have been done
intentionally to provide a broad area to absorb shock in the palm of the
hand while the tool was being used. The working edges have been worked
bifacially but to differing degrees. In most cases, substantial
bifacial reduction on the ventral surfaces was necessary to flatten the
bottom of the tool. This feature was definitely desired and surely had
special functional significance. The lateral edges are quite uniform
and display very steep, almost vertical, step flaking. Some are simply
thinner examples of the above and edge angles are reduced as a
cdnsequence. In many inétances these edges are extremely dull from use,
but others were damaged from flaking which miscarried.

The ends of the tools have been treated in two separate ways: 18

have convex edges (Fig. 4.37C-D) while 11 (Fig. 4.37A-B) have a pointed
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Figure 4.37.

Heavy percussion flaked implements from Component II.

A-D Cobbles with working edges on the end and side.

scale
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end resulting from the convergence of two lateral edges.

Those tools with convex edges also vary somewhat. Five (Fig.
4.37D) have thick, broad, convex noses which give the tool the
appearance of an enormous end scraper. The remaining 13 also have
broad, convex noses, but substantisl bifacial reduction has res;lted in
a much flatter, spatula~like working edge. Considerable dorsal keels
have resulted from the formation of the working edges on these examples.

These implements probably were used in heavy butchering work, e.g.,
dismemberment, and our field experimentation has shown that tools such
as these, manufactured from the same raw materials accomplished the task
of separating joints betéer than any otherrstone tool, Since the raw
materials are so coarse, we were unable to detect use wear on these
tools. Also, several tools exhibit percussion damage on the end
opposite the convex edge which suggests that they were used as gigantic
wedges. These also would make an ideal tool for working through joints.

These tools range in size as follows: 122 x 82 x 41 to 175 x 140 x
75 mm. Mean values for these dimensions are 150 x 102 x 59 mm.

The 11 remaining tools in this category, as mentioned above, have
pointed rather than convex ends (Fig. 4.37A-B). Except for this feature
they are morphologically identical. They also differ in the degree of
flattening of the end of the implement. On these tools the converging
edges form a fairly thick point. Percussion flaking is heaviest on the
dorsal surface, but some flaking is present on the ventral surface and
this served to flatten this area of the tool. Like the preceeding
category, coarseness of the raw material creates problems in
interpreting both use wear and function. Functionally, they are
probably similar to the tools with convex ends and the development of a

point on the end of the tool is most likely the result of situational
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requirements. Like the preceeding category, they would be well suited
for separating joints.
The size ranges for length, width and thickness are 135 x 71 x 44

mm to 210 x 120 x 90 mm. Mean values for the same dimensions are 162 x

98 x 71 mm.

Miscellaneous large bifacial tools

This group of implements is represented by miscellaneous cobble

tools (5) and large flake tools (7).

Miscellaneous cobble tools (5)

These artifacts were manufactured on cobbles of sandstone (3),
quartzite (1), and rhyolite (1). The degree of heavy crushing on the
flaked end and battering on the opposite end indicate application of the
working edge to a very resistent material. The size range of these
objects is 125 x 146 x 76 mm to 146 x 98 x 80 mm.

The third item in this category is unique in the site (Fig. 4.38).
A flat, water-rounded river cobble of sandstone which probably had an
original cresentic outline, was percussion flaked bifacially to form a
broad, deep concavity giving the tool the appearance of an enormous
spoke-shave. The working edge is dull, worn and even crushed from what

was probably a pounding action. It measures 191 x 86 x 27 mm.

Miscellaneous large flake tools (7)
Large flakes of rhyolite (4), pumic (1), quartzite (1) and low
grade brown chert (1) illustrate differing degrees of alteration and

edge damage.
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Figure 4.38.

Miscellaneous cobble tool from Component II.
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Two display some retouch along the most acute edge while the
opposite edge is much thicker and suitable for holding in the hand. A
single specimen displays a thin sharp edge with some nicking, and an
opposing edge which was dulled or backed by bifacial retouch. These
tools would have made excellent knives. These three tools range in size
from 97 x 61 x 15 mm to 122 x 74 x 40 mm.

Two other specimens are large, thick bifacial thinning flakes that
have fairly sinuous edges which are crushed from pounding and bashing a
hard substance. These measure from 120 x 82 x 32 mm to 123 x 100 x
34 mm.

The last piece in this group has a broad, unifacially prepared
concave working edge at one end of the flake. This edge is dull and
partially crushed and was probably used in heavy butchering activity.

It measures 16 x 83 x 42 mm.

Scrapers

This class of implements displays unifacial working edges and some
degree of formal shaping. While unifaciality is a definite criteria,
some degree of bifaciality does occur for obvious technological reasons
i.e., straightening the curvature of a flake, reducing bulbs of
percussion or other impediments to the thinning and shaping process.

All of the scrapers were made on flakes of various dimensions and
thicknesses and can be separated into the following categories:
transverse scrapers (3), spokeshaves (2), side scrapers (10), and

convergent side scrapers (6).
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Figure 4,39.

Scrapers from Component II.
A-C Transverse scrapers
D-E Spokeshaves

scale = 10 cm
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Transverse Scrapers (3)

These scrapers are characterized by a straight or convex working
edge which is transverse to the axis of the flake. The working edge
lies at the opposite end of the flake from the bulb of percussion
(Fig. 4.39A-C).

Raw materials for this category are light rhyolite (2), dark
rhyolite (1). Size ranges vary from 52 x 87 x 9 mm to 75 x 124 x 19 mm.
Mean dimensions are 62 x 101 x 16 mm. Scraper edge angles vary from 12°
to 20° with a mean of 14°.

0f the scraper edges, one bears no obvious evidence of use or
hafting (Fig. 4.39B), although, it may have been resharpened. A second
(Fig. 4.39A) shows use wear polishing and micronicking probably
indicating use on substances of differing degrees of hardness. This
piece also was used in a haft which held the side opposite the working
edge and covered about 2/3 of the tool. The third scraper of this group
likewise shares differential use on both scrape yielding and scrape

resistant substances but no evidence of hafting.

Spokeshaves (2)

Both of these spokeshaves were made on flakes (Fig. 4.39D-E). One
has a deep unifacial concavity in one edge and minor degrees of fine
chipping along the opposite edge. It measures 39 x 22 x 7 mm and is of
gray chert.

The second spokeshave is chalcedony and bears an unifacial
concavity. Adjacent to the concavity is a finely retouched nose. At the
opposite end of the flake there is another such nose with a vertical,

crushed edge along one side. It measures 53 x 26 x 14 mm.
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Figure 4.40. Single side scrapers from Component II.

scale = 10 cm






On both specimens, the deepest part of the concavity is nearly
vertical as a result of heavy crushing in this area. It is assumed that

they were employed to shape shafts for tools.

Side Scrapers (10)
In this category, the scraper edge lies parallel to the axis of the
flake. All but one of these has the scraper edge on the dorsal surface

of the flake. Six of these (Fig. 4.40) are single side scrapers and

they all have convex working edges. Raw materials for these scrapers
are diabase (2), black chert (2), gray chert (1) and quartzite (1).
Measurements range from 56 x 41 x 8 to 118 x 102 x 31 mm with a mean of
88 x 62 x 181 mm. Edge angles vary from 10°-20° with a mean of 21°.

Four are double side scrapers i.e., they have two opposing scraper

edges, but they are situated on alternate faces (Fig. 4.41). In this
subgroup, three have convex working edges, one has one convex and one
straight edge, and one has two straight edges. Raw materials for these
are black chert (1), light rhyolite (1), banded rhyolite (1), and
quartzite. Measurements are 50 x 32 x 7 mm to 140 x 100 x 42 mm. With
a mean of 99 x 63 x 19. Scraper edge angles vary from 5° to 70° with a
mean of 26°.

Among the single side scrapers, three have edges dulled from use on
a fairly yielding material and may have been held in the hand. The
remaining three may also have been handheld since no hafting wear can be
detected. Two of these exhibit edge damage which must have resulted
from working a scrape resistant substance, whereas, the remaining

specimens appear to have been used partially for cutting and scraping.
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Figure 4.41. Double side scrapers from Component II.

scale = 10 cm
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Most of the nick marks occur on the dorsal surface but some isolated
marks can be found on the ventral face.

The double side scrapers show similar variability. One (Fig.
4.41B) has isolated wear interrupted by resharpening, two (Fig. 4.41A,C)
appear to have both cut and scraped, and one shows heavy dulling of both
edges from working scrape yielding material. None of the scrapers

display any evidence of hafting.

Convergent side scrapers (6)

These scrapers have two scraper edges, which converge te form a tip
(Fig. 4.42). On two examples, the steep flaking used to form the edges
created a keel on the dorsal surface (Fig. 4.42E-F). The other four
specimens are broad and lack keels. Each scraper has both a relatively
straight and a convex edge. Large flakes of chalcedony (2), quartzite
(2), light rhyolite (1), and dark rhyolite (1) were used to make these
scrapers. Size ranges run from 46 x 24 x 8 mm to 74 x 48 x 27 mm with a
mean of 65 x 36 x 12 mm. Edge angles range from 30° to 60° with a mean
of 48°,

In five instances, these scrapers were manufactured on the edges of
the dorsal surface of flakes. The remaining specimen has convergent
edges but they lie on alternate faces. Four of the flakes display edges
which are parallel to the long axis of the flake with the bulb of
percussion at the base of the tool. The other two scrapers were simply
made on pieces of flakes lacking the bulbar end.

One of these scrapers (Fig. 4.42C) bears no evidence of use wear;
it was probably discarded after flaking miscarried and destroyed one

edge.



Figure 4.42.

Convergent side scrapers from Component II.

scale = 10 cm
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The remaining five pieces display varying degrees of use wear and
one shows evidence of resharpening. None of the scrapers show any clear
hafting wear and may have been held in the hand.

One specimen (Fig. 4.42A) has clear hafting wear on both faces. It
was secured so that both edges were exposed and it appears to have been
broken in the haft.

The evidence of utilization is variable on these items and would
appear to indicate that both cutting and scraping affected the edges.
While classified as convergent side scrapers on morphological and
technological grounds, these tools were probably used, at least in part,

as knives.

Other Core Technology

Subprismatic cores (4)

Subprismatic cores were manufactured on water rounded cobbles of
gray chert (2), diabase (1), and degraded quartzite (1) which were
probably taken from local gravel deposits.

Their measurements range from 87 x 93 x 65 mm to 137 x 106 x 140 mm
with a mean of 121 x 100 x 87 mm. They are crudely prismatic and are
characterized by the removal of flakes from one side of the core. In one
example (Fig. 4.43B), about 3/4 of the perimeter of the core was used
for flake removal. The opposite side, or back of the core, preserves
areas of cortex. A few flakes were struck from this side, and from the
end opposite the platform. On two of the cores (Fig. 4.43), one frontal
blow removed the entire top and massive flakes were then removed without

further modification of the striking platform. The remaining two



Figure 4.43.

Chert subprismatic cores from Component II.

scale = 10 cm
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Figure 4.44. Diabase subprismatic core with re-articulated flake from
Component II. Front view.

scale = 10 cm
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Figure 4.45. Diabase subprismatic core with re-articulated flake.

Side view (right) with platform at the top.

scale = 10 cm



st




Figure 4.46.

Diabase subprismatic core with re-articulated flake.
View of beveled platform.

scale = 10 cm
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specimens have platforms with substantial preparation and one of these
(Fig. 4.44, 4.45, 4.46) displays edge preparation along one side ofAthe
face from which the flakes were removed. This core also displays an
exceptionally well-developed platform. A flake struck from this core
(Figs. 4.44-46) has been reattached. The proximal end of the flake
displays heavy faceting. This is a remnant of the preparation on the
striking platform of the core. Technologically and morphologically,
this specimen is a levallois flake; it was detached from a core type
which Soviet investigators working in Siberia classify as epi-levallois,
and this type of core-flake technology is a common occurence in sites

dating to the Late Paleolithic in Siberia (Powers 1973).

Blade-like flakes (3)

No blade cores from which such blades/flakes could have been struck
were found at Dry Creek. The existence of a separate macroblade
technology is possible, but accidentally produced blade-like flakes are
likewise a reasonable expectation. Larger or more complete samples are
required to settle this particular conundrum. Three unworked blade-like
flakes were found of which three are quartzite and one is pumice (Fig.
4.47C,E,F). They range in size from 63 x 10 x 04 mm to 85 x 31 x 8 mm.

The mean measurements are 75 x 23 x 6 mm.

Blade-like fake tools (18)
Eighteen blade-like flakes have retouched or utilized edges and are

summarized in Table 4.7.



Figure 4.47.
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Blade-like flakes from Component II.
A-B,D Blade-1like flake tools

C,E-F Unmodified blade-like flakes
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Figure 4.48. Flake and blade-like flake tools from Component II.
A Unshaped flake tool
B-L Blade-like flake tools

scale = 10 cm
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Table 4.7 Raw material frequencies for flake and blade-like flake

tools.

Material Complete Proximal Medial Distal Totals
Gray chert 4 1 == - 5
Rhyolite 1 == == 1 2
Pumice b2 - —— == 1
Black chert 1 1 - — 2
Obsidian 3 = == S 3
Brown chert e _2 _3 = 5

10 4 3 1 18

One complete rhyolite specimen is quite large and measures 120 x 54
x 18 mm. The remaining nine complete pieces are more uniform in size
and range from 42 x 13 x 5 mm to 60 x 33 x 7 mm. The mean size for
these specimens is 47 x 22 x 6 mm (Figs. 4.47A,B,D and 4.48B-L).

The proximal portions vary from 12 x 12 x 2 mm to 71 x 29 x 10 mm.
Their mean size is 40 x 19 x 5 mm.

The medial portions range from 21 x 7 x 4 mm to 68 x 27 x 6 mm. The
mean is 41 x 19 x 5 mm. The single distal fragment measures 40 x 16 x
4 mm. |

All but one, as indicated above, have fine retouch and edge damage.
They probably functioned as small knives and appear to have been very
resistant to edge damage.

The last item (Fig. 4.47A), the largest, is a complete rhyolite
piece with no evidence of flaking. However, one edge and the base are
heavily polished, and there are weakly developed striations running at a
90° angle to the working edge. This tool appears to have been unhafted

and used as both a scraper (the end) and a knife (the side) on a fairly

soft, yielding material, possibly hide.
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Unshaped Flake Tools (21)

These small flake implements have been given no formal shaping
other than fine retouching along the edges. Twenty of these pieces have
unifacial working and one has bifacial edge retouch. The raw materials
employed are rhyolite (4), quartzite (4), brown chert (2), gray chert
(3), black chert (2), obsidian (2) and chalcedony (1). The sizes range
from a maximum of 63 x 57 x 13 mm to a minimum of 14 x 7 x 2 mm.

These small, fairly fragile tools were probably employed as light

duty scrapers or knives (Fig. 4.48A).

Miscellany

Hammerstones (3)

These tools are rounded river cobbles with heavy battering and
crushing on both ends as a result of direct percussion (Fig. 4.49). Two
are coarse grained quartzite and measure 101 x 68 x 60 mm and 94 x 78 x
51 mm. The third is rhyolite. It is long and narrow and may haveAbeen
used for either pressure retouch or light percussion flaking as a hard

blow would surely have broken it. It measures 202 x 53 x 30 mm.

Anvil stones (3)
These stones are generally oval and have flattened cross sections.

They display heavy battering on one face which probably resulted from
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Figure 4.49. Hammerstones from Component II.

scale = 10 cm
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stones being smashed against them. This battering could have also
resulted from stones being placed on the anvil and struck with a hammer
stone (Fig. 4.50). Two are quartzite and measure 240 x 170 x 126 mm and
440 x 249 x 175 mm. The last is rhyolite and measures

167 x 123 x 77 mm.

Summary

Excavations at Dry Creek have demonstrated the existence of human
groups in the Nenana Valley 10-11,000 years ago and that these groups
were hunting, in part, remnants of the steppe adapted grazing fauna that
had existed in Alaska in the Late Pleistocene. These hunters left a
residue of their activity at Dry Creek in the form of two temporally
separate sets of occupations. Component I dates to the late 12th
millenium and is confined to Loess 2. Component II which dates to the
mid 11th millenium lies in Loess 3, Paleosol 2 and is separted from the
underlying component by Sand 1.

It is difficult to tell how many times the site was visited during
Component I time as there are far fewer cultural remains than in
Component II, but during this latter occupation the site was heavily
used and probably on many different occasions.

These occupations are typified by tool kits which were probably
directed at two major activities regardless of component or cluster:

1) the production or maintenance of hunting equipment and, 2) the
procurement and processing of game. These activities were carried out

with artifacts that fall into two general categories: 1) large,
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Figure 4.50. Anvil stone from Component II.

scale = 10 cm
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crudely fabricated, opportunistic implements made from locally available
low grade raw materials, and 2) small, light-weight tools produced from
medium to high quality materials which were either brought to the site
from the hinterlands or derived from trade networks.

The heavy, crude implements are shared by both components and were
probably used in butchering activities, and more specifically, in the
dismemberment of carcasses.

The small, light-weight tools from Component I are difficult to
characterize because thére are so few of them and many appear fresh or
unused. However, this same category of tools from Component II
represent something quite different as evidenced by extensive
maintenance activity (reworking and resharpening).

Many of the small bifaces are highly curated and, we think,
represent weapon tips as well as cutting tools. Possible, many of the
cutting tools first served as weapon tips, but as they sustained damage
and were reworked and reduced to the point that they were ineffective,
they were transformed into knives. All of the remaining categories of
small tools (burins, scrapers etc.) likewise show evidence of multiple
purposes.

During Component II time microblade production was a major activity
at the site., We assume that the purpose of this activity was the
production, or at least maintenance,>of composite points. One of the
attractions of composite points is the portability of the points
themselves, and the tools necessary for its production. The microblade
core can be viewed as a perfect adaptation to mobility. It is small,

light weight and produces the maximum amount of sharp linear edge per



et

x
5

178

unit of stone. A technology such as this, plus the other small tools
from the site would have made excellent light-weight tool kits for small
groups of people pursuing a highly mobile hunting strategy (see also Del
Bene, 1981).

While there are general similarities in the activities conducted at
the site, Components I and II differ markedly in technological emphasis.

The technological emphasis of Component I was in the production of
bifaces (both projectile points and knives), side scrapers, transverse
scrapers, burins, cobble tools, and unshaped flake tools. This set of
artifacts, or what we can see of it, constitutes the tool kit. The
absence of microblade cores, core tablets, and microblades is notable.
This situation may be the result of a sampling error at the site, or
regional level, and differences in site specific tasks or seasonal
activities beyond the site could account for the absence of a microblade
technology at this time level in the Dry Creek site. However, for the
time being, verification of these hypothetical sampling problems is
beyond reach as there are no adequately sampled sites of this age in the
area with which to compare this particular stratigraphic situationm.

Microblade technology is reported from the Chindadn complex at
Healy Lake which is probably penecontemporaneous with Component I at Dry
Creek, However, this site should be assessed cautiously as the entire
sequence lies in a compressed loess section with ample possibility for
internal mixing and attendant sampling problems. Besides Healy Lake and
Dry Creek, the Moose Creek site in the Nenana Valley (Hoffecker, 1982)
is the only other locality that has produced data that relates to this
early lithic horizon. It occupies a similar topographic position as Dry
Creek. The artifacts are also contained in an aeolian section.

Component I at this site is associated with a set of paleosol stringers
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(Unit 6) and an underlying silt (Unit 7) which in turn rests on 2 till
or outwash deposit of a pre-Wisconsinian glaciation of undetermined age.
There is a set of radiocarbon dates run on soil organics from the
paleosol stringers (Unit 6) which range from 8160 * 260 to 11,730 * 250.
These are viewed as upper limiting dates for Component I. The értifacts
are vertically distributed through about 30 cm of silt down to the
surface of the glacial deposits. To date fragments of six bifaces have
been recovered from this component, two of which appear to be bases of
lanceolate points. One possible microblade fragment is also reported
(Hoffecker, 1982). An expansion of the excavations at this site should
provide badly needed infS%mation on the poséible existence of a pre-
microblade lithic horizon in Alaska.

Component I at Dry Creek is a small, but distinctive assemblage and
as such, representes one aspect of the earliest lithic horizon in
Alaska. While specific typological similarities are lacking for the
projectile points, the general appearance of this component is close to
established Paleoindian tool kits much further to the south on the
plains of interior North America. It is entirely possible, albeit
speculative, that Component I at Dry Creek may be a northern variant of
the Paleoindian plains adaptation of the eleventh millenium.

The artifacts recovered from Compomnent II occurred in tight,
relatively well-defined horizontal concentrations or clusters (cf.
Chapter Five). Here, however, it is necessary only to note that there
are two basic types of clusters: (1) those with microblades and (2)

those lacking microblades.

The microblade clusters contain, of course, the microblades plus

the by-products of the entire production sequence (cores, preforms, core

tablets and broken parts of cores) and numerous bifacial knives and
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flake tools. Also, occurring in these concentrations are burins and
burin spalls.

This complex of artifacts can be assigned to the Denali Complex
(West, 1967) which is a widely distributed early complex in parts of
interior Alaska. Beyond the interior, the Denali Complex becomés part
of a broader lithic continuum which includes the Ugashik Narrows Phase
in the Alaska Peninsula (Dumond, 1977) and the Akmak Complex from Onion
Protage on the Kobuk River in northwestern Alaska (Anderson, 1970a).
These early dated complexes appear to be related to the Diuktai Cultural
Tradition of central Siberia (Mochanov, 1977). As a result, this
spatially discontinuous ;eries of lithic Cémplexes, distributed in the
circum-Beringian region during the Late Pleistocene, has been called the
Siberian—-American Paleo~arctic Tradition by Dumond (1977) and the
Beringian Tradition by West (1981).

The non-microblade clusters are quite a different matter. Not only
do they lack microblades but the by-products of the microblade
production sequence are absent. Instead, the non-microblade clusters
contain crude bifacial implements, flake tools including shaped scrapers
and the bases of projectile points of general Plano appearance. These
points are not found in microblade clusters.

This situation creates an interpretative dilemma presently
impossible to resolve, but with options that are fairly straightforward:
(1) all clusters are part of the same culture and can be explained by
differences which are activity specific (composite point
manufacture/repair and butchering), (2) the differences are due to
seasonal technological variability (different weapon systems for
different game species and butchering), or (3) two separate clutures are

present in the area at the same time conducting the same activities.
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These options, or hypotheses, are testable given that certain
conditions are met: namely, that more sites from this time period afe
excavated with these problems in mind and that the sites have good
faunal preservation so that the seasonal shifts in subsistence activity

can be better documented.
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by
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Introduction to the Research Strategy

In this chapter, an attempt will be made to reconstruct some of the
activities of the Dry Creek Site occupants. The approach used was an
indirect one: the artifacts and their spatial arrangements were
recognized as the most direct evidence of human activities, buf specific
hypotheses were generated from the contextual data. These contextual .
data include the geography, topography, stratigraphy, and paleobiology
of the site and are discussed in detail elsewhere in this monograph.
Their value as a source of hypotheses about site activities lies in the
fact that their analysis and interpretation does not suffer from the
high degree of ambiguity:which continues té plague the study of artifact
function. Ultimately, of course, these ambiguities cannpt be avoided;
the results and conclusions retain a significant amount of uncertainty.
By beginning with the contextual data, however, the investigation seemed
likely to possess a more reliable foundation and structure.

In more specific terms, the research stratgey consisted of three
phases of an alternating inductive-deductive approach. In the first
phase of the investigation, hypotheses about site activities were
developed from the contextual or environmental information mentioned
above. On the basis of the overall geographical setting, topographic
position, associated faunal remains, and inferred season of occupation,
the site was interpreted as a temporary hunting camp. The activities
likely to be performed at such a site were thought to be watching for
game, weapons manufacture and maintenance, and, possibly, some food
processing. These hypotheses were then translated into a set of
specific models of the residual archeological debris expected from the

performance of the activities. It was assumed that particular types of
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complex activities would involve characteristic sets of non-randomly
associated artifacts (a "tool-kit" and its waste products).

The second phase involved an initial examination of the artifact
assemblages (Component I and Component II). At this point the question
was: what are the general characteristics of the remains and ho& can
this information be used to guide the formulation of site-activity
hypotheses? Two important conclusions emerged from this initial study.
First of all, it was observed that the artifacts were spatially
organized into distinct, relatively dense clusters. This provided the
study with a unit of analysis which has been used elsewhere by other
archeologists (Morlan, 1574; Price, 1978; Cohen and Keely, 1980; and
others). It was clear that these artifact clusters were'non—random
spatial aggregrations; they were assumed to be behaviorally significant.
Secondly, it was noted that unretouched flakes and blades predominated
heavily. This suggested that any hypothesis about site activities
should be tested in such a way as to maximize this abundant source of
data, and not rely chiefly on the information provided by the few tools
and tool fragments present,

In the third phase the tool kit models were compared with the
characteristics of the artifact clusters. It was not assumed that each
cluster would represent only one activity, or only one tool kit and
associated waste. It was found that each of the clusters was generally
consistent with one or more of the predictive models. It was more
difficult, however, to refute all of the possible alternative models,
and the result must be regarded as tentative. It is possible that
activities other than those predicted on the basis of the contextual

information are represented by the artifactual remains. On the other
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hand, it seems most likely that the predicted activities were performed
at the site.

In the remainder of this chapter, the research strategy outlined
above will be described in detail, the results examined and future
research discussed. Detailed descriptions and analyses of the

individual artifact clusters are presented separately in Appendix A.

Hypotheses Concerning Site Activities: Tool Kit Models

Hypotheses about activities performed at the site were generated,
as noted above, not from the artifacts, but.rather from a broad range of
contextual data. Its ge;graphic and topogfaphic position and associated
paleobiological remains suggested a temporary hunting lookout and
possible campsite, probably occupied during the autumn. Although the
analysis of these data is presented in full detail elsewhere in this
monograph, I will briefly review the principal points below. I will
then discuss the translation of these hypotheses into specific "tool kit
models'" of the type expected from a hunting lookout and campsite.

The first consideration was the overall geographic context of the
site, which is situated in the upper foothills of the north-central
Alaska Range, approximately five kilometers north of the mountain front,
in the Nenana Valley. Guthrie (Chapter Six) has suggested that this
area was a likely concentration point of Pleistocene mammals in the late
summer and autumn because of the delayed maturation of plant communities
at higher altitudes. He has further suggested that this portion of the
Nenana Valley would have provided an attractive winter range for
grazers, because local katabatic winds create disclimax conditions and

limit snow cover even today. Ager (1975) has, in fact, proposed that



W

O

2

186

valleys like the Nenana offered the last grassland refugia communities
to grazer populations in the 12,000 - 10,000 years BP period, when ﬁost
of the Alaskan interior was being colonized by shrub-tundra vegetation.
It might be expected, therefore, that prehistoric hunters would have
been drawn to this area between late summer and winter, particﬁlarly at
the close of the Pleistocene, to exploit large mammal concentrations. .
In late prehistoric times, Athabaskan Ilndians are known to have hunted
sheep here during the autumn (Plaskett, 1977).

The second consideration was the topographic position of the site,
which is located on a prominent southeast-facing bluff, the edge of
which has been created b; stream incision ;f a glaciofluvial outwash
terrace (Thorson and Hamilton, 1977). This bluff, which rises
approximately thirty meters above the present-day floodplain of Dry
Creek, affords an unobstructed view of the landscape between the creek
and range front. This location is highly suitable for observing large
game, although it is perhaps less attractive for prolonged occupation,
given the energy required to transport water up to the site. Moreover,
the prevailing wind direction is from the southeast (where the Nenana
Gorge is situated), frequently placing the site down-wind of the area it
overlooks. Although the bluff edge has undoubtedly been subject to some
post-Pleistocene retreat due to water and wind erosion, it appears to
have been relatively close to its present position during the time of
occupation (Thorson and Hamilton 1977:174).

Additional contextual data recovered from the artifact levels of
the site were also useful in developing hypotheses about the activities
of its occupants. The large mammal remains are significant, not only by

their presence, but in the species represented as well. Although it is
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difficult to interpret the meaning of the wapiti specimens, Guthrie
(Chapter Six) believes that the presence of bison and sheep strongly
suggest a fall-winter occupation. Further possible support for this
argument was provided by the morphology of the ptarmigan gastroliths in
Component II. These are skewed towards the angular end of the épectrum,
indicating deposition between summer and early winter (Guthrie,

Chapter Six). It should be noted, however, that gastroliths were
recovered from non-archeological layers also, and may or may not be
associated with human habitation. Finally, the position of the charcoal
remains, relative to the artifact clusters, was thought to be
potentially significant.? People normally ;eat themselves on the
windward side of a hearth in order to avoid smoke, a pattern observed by
Binford (1978) in his recent ethnoarcheological study of the Nunamjut.
Although a leeward seating arrangement might be preferred in the early

or middle summer to discourage mosquitoes, the evidence for a

fall-winter occupation increases the
contemporaneous, were built downwind
remains were found north and west of
N, and parts of B and D in Component

clusters X and Z in Component I (see

likelihood that the hearths, if

of the activity areas. Charcoal
artifact clusters A,E,F,G,H,I, and.
II (see Figure 5.1), and artifact

Figure 5.2). Charcoal was also

recovered in other positions relative to some of these clusters, and it

is of course, unclear how much, if any of it, is actually associated

with the deposition of the artifacts.

Nevertheless, a southeasterly

wind direction, which as noted previously, is common at the site today,

would present optimal hunting conditions.
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Distribution of artifacts and features in Component II.
Boundaries of individual artifact clusters are indicated

by dotted lines.
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Consideration of these points, some of which are undoubtedly
deserving of more weight than others, thus provided an interpretive‘
framework for the study of the artifacts. 1 approached the analysis of
the artifact clusters with the question: to what extent are they
consistent with this hypothesized fall-winter big game hunting iook-out
model? The stone tools and waste do not presently yield information on
seasonality, but they do constitute a data base for testing hypotheses
about activities performed at the site. Before such hypotheses can be
tested, however, they must be stated in the form of specific predictions
concerning the lithic remains. For this task I employed the concept of
the tool kit, which is f;miliar to archeolégists and not uncommon in the
literature (Binford and Binford, 1966; Hammatt, 1970; Isaac, 1977;
Price, 1978; and others).

In constructing tool kit models, I assumed that the lithic debris
at the site would be likely to represent, not a random assortment of
activities, but a set of specific tasks related to the use of the site.
These tasks would logically involve a characteristic set of tool forms
and associated waste material. Furthermore, it seemed probable to me
that, prior to any substantial post-depositional disturbance (a subject
discussed in the following section), some degree of spatial association
would exist among the artifacts of a given tool kit. Two types of tool
kit models were developed. The first reflects an activity which might
be expected to be common at overlook sites: the production and
maintenance of hunting weapons. A general acquaintance with the
artifact assemblages, which contain both microblades and projectile
points, suggested that at least two types of weapons might have been

produced and/or repaired at the site. The presence of the faunal
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Distribution of artifacts and features in Component I,

Boundaries of individual artifact clusters are indicated

by dotted lines.
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remains suggested that some butchering or meat processing activities
might have also occurred at Dry Creek.

Upper Paleolithic sites in Siberia indicate that large game was
regularly hunted with antler or bone spear points which were laterally
grooved (on one or both sides) to accomodate a line of microblades
(Abramova, 1967; Powers, 1973; Chard, 1974; and others). At Kokorevo I
on the Yenisei, one such point with inset blades intact was found

imbedded in a Bison priscus scapula (Chard, 1974:32). Holocene sites in

both Siberia and Alaska also illustrate the uses of microblades (Bandi,

1969; Dumond, 1977; and others). From this information and Guthrie's

experimental work on inset spears (Apbendix B), it seems likely that a

tool kit for their production will minimally include:

1. microblade cores (of good quality raw material to insure adequate
flaking control) for blade production,

2. burins or other steep-edged tools for antler and bone working (see
Wilmsen 1974:91-92) for some comments on the suitability of edge
angles of 50° - 75° for working hard materials), and

3. bone and/or antler.

In addition to these items, I would expect, on the basis of experimental

studies conducted by other researchers, the presence of certain

characteristic forms of edge damage and waste material. The latter will
be discussed in the methods section.

The presence of points and point fragments in the assemblages
suggested that stone-tipped projectiles were being manufactured and/or
repaired at the site as well. It seemed to me that a tool kit for the
production of these weapons would probably include the same elements as

the inset point tool kit, minus the microblade technology. As in the
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case of the latter, characteristic forms of edge damage and waste
material would be evident.

Butchering tool kits have been described from the North American
Plains (Hammatt, 1970; Frison, 1978), and the early Holocene Carlo Creek
site in the upper Nenana Valley, which has been interpreted as a kill
site on the basis of the faunal material, reflects a similar set of
artifacts (Bowers, 1978). From this information and experimental
butchering operations performed by many researchers (Frison, 1974;
Jones, 1980; and others), including members of the Dry Creek excavation
crew in 1977, it is apparent that one or more of the following stone
tools would be suitable for various stages‘in the processing of a large
mammal carcass:

1. heavy cutting tools (with medium edge angles) for severing joints,
2. light cutting tools and/or utilized flakes (with steep edge angles)
for cutting muscle and fat (see Wilmsen [1974:91-92] for comments
on the use of edge angles of 35° - 45° for effective butchering
operations), and
3. bifacial knives for skinning (see Walker [1978:712] for a
discussion on the preferability of bifacial edges for skinning).
It is also possible to use bone tools, a common occurrence on the
Plains, according to Frison (1978). The data from waste flake and
edge-wear analysis are probably applicable to some extent. Much caution
must be used, however, in testing a butchering tool kit model. It is
clear from experimental and ethnoarcheological studies that a variety of
implements can be used to perform similar functions in meat processing.
Moreover, the tools tend to be highly generalized compared to microblade

inset or projectile point weapons, and are suitable for activities
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unrelated to butchering. 1In short, it is difficult to refute
alternative hypotheses in the case of assemblages containing these tool
forms and associated wear patterns and waste material.

I am aware that this approach to human behavior is an coverly rigid
one. It seems to me highly unlikely that the complex character of such
behavior would neatly conform to the predictions of specific tool kit
models, regardless of the accuracy of the site activity hypotheses on
which they are based. I would, instead, expect a substantial amount of
background "noise", generated by idiosyncratic behavior and
post—depositional human disturbance. The tool kit models outlined here
are conscious simplifications, and are not expected to account for all

the data.

The Artifact Assemblages: Overall Composition and Spatial Patterning

Once the site activity hypotheses had been formulated, T turned my
attention to the artifacts. At this stage of the analysis, I attempted
to identify those general characteristics of the assemblages which would
be helpful in designing ways of testing the hypotheses. Two points
seemed to deserve consideration: the high proportion of small
unretouched flakes, interpreted as waste debris, and the tendency of
artifacts to occur in dense spatial concentrations.

A typological analysis of the retouched forms in both artifact
assemblages has been presented in the previous chapter. It is not
necessary to review this material here, only to note the predominance of
unretouched flakes and blades (roughly 95%). This is a common, though
by no means universal, pattern in archeological sites. Nevertheless, I

felt that it was important to place as much emphasis as possible on the
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characteristics of the unretouched flake and blade component. Although
many of the larger flakes may have been utilized (a few examples of edge
wear in the form of crushing and nicking were observed), and many of the
microblades were presumably functional, the bulk of the smaller flakes
(less than roughly 20 mm in length/width) seem likely to represent waste
material. This waste material is most likely to represent accumulated
stone flaking debris deposited during the production or maintenance of
tools. As Frison (1968:154) has noted in many cases, the waste flakes
may constitute a more reliable record of stone-working activities than
the tools. The latter may be made at another locaton and brought to the
site, or they may be manufactured or resharpened at the site and
discarded elsewhere. The waste flakes, however, being of no apparent
utilitarian value, seem likely to remain as Qccupation residue without
substantial human disturbance. This last consideration is also
significant; it is probable that, barring processes of disturbance, the
spatial patterning of the waste flakes will be behaviorally meaningful.
In order to detect such spatial patterning, horizontal flake
distribution maps for Components I and II were constructed (Figures 5.1
and 5.2). Flake provenience was plotted by one quarter meter square;
more precise locations did not seem necessary for the purposes of my
analysis. Blades, cores, tools, and rocks were added, and all items
were color-coded for raw material. Fragments of bone, teeth,
gastroliths, and charcoal were also plotted. The picture which emerged
was clear and dramatic. The flakes and microblades (and to a large
extent the tools as well), resolved into a number of dense
concentrations. These concentrations or clusters varied in size (from

approximately 100 to over 2000 flakes) and raw material composition. In
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some cases, two or more clusters were adjacent (i.e., C and D), but
differences in raw materials (not reproduced in the text figures) made
for easy separation.

Horizontal clustering of artifacts and/or other occupatiomnal debris
is also a common phenomenon in archeological sites. Procedures for its
recognition vary, and deserve further comment. At some sites,
significant deviations from random spatial patterning canmnot be
determined reliably by a visual inspection of the distribution maps, and
investigators have employed a variety of quantitative techniques to
accomplish this (Hesse, 1973; Whallon, 1973a). Many of these techniques
were originally developed by plant ecologists. Where the data are in
the form of grid counts, dimensional analysis of variance (Whallon,
1973b), variance mean ratio (Dacey, 1973), and simple phi-coefficient
and chi-square tests (Freeman, 1978:66-67) are applicable. Where point
provenience data are available, nearest neighbor analysis (Clark and
Evans, 1954; Whallon, 1974) may be used. At other sites, spatial
clumping is readily observable (Leroi-Gourhan and Brezillon, 1966;
Wheat, 1972; and others), and in these situations, quantitative )
procedures are unnecessary (Morlan, 1974:92). Spatial patterning at Dry
Creek is clearly not random, and falls into the latter category. This
is consistent with the expectations of an open air site where limited
specialized activities are hypothesized (Freeman, 1978:68).

Having determined, on the basis of visual inspection, the existence
of a series of artifact clusters, it remains to consider the possibility
that these aggregations are a product of post-depositional disturbance.
As the site is situated on a relatively level bluff top, erosional

processes seem unlikely to have caused much movement of artifacts.
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However, the sediments have been exposed to tectonic micro-faulting,
frost disturbance, and rodent burrowing (Thorson and Hamilton, .
1977:162). It is apparent from the stratigraphic profiles that the
micro-faulting has created both vertical and horizontal displacement of
items, The vertical movement has, in fact, prevented the accurate
assignment of micro-stratigraphic provenience to each cluster for
relative dating purposes. The lateral movement would not appear to have
exceeded a few centimeters and, while producing a certain amount of
horizontal "blurring', should not have caused a significant degree of
distortion in the spatial relationships among artifacts or in the
content of the clusters.

My study proceeded, therefore, under the assumption that the
artifact clusters (delineated in Figure 5.1 and 5.2) were behaviorally
meaningful. These artifact clusters, rather than individual grid units
or whole components, became the units of analysis for testing the tool
kit models. The approach differs from others which have attempted to
identify tool kits on the basis of spatial associations among specific
types of artifacts, chiefly retouched pieces (Binford and Binford, 1966;
Freeman, 1978; Price, 1978; and others). Here, retouched pieces,
comprising a small percentage of the assemblages, were initially
ignored. Clusters, assumed to represent the residue of one ore more
tool kits, were defined on the basis of dense concentrations of
unretouched flakes, most of which probably constitute waste. I believe
that this approach, where suitable, has the advantage of reducing the

probability of post-depositional human disturbance to a minimum.
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Methods of Analysis

Some of the methodological procedures employed in this study héve
already been discussed. In the second section, I described how
generalized, predictive tool kit models were constructed, drawing on
various sources of information. In the section on the overall
composition and spatial patterning of the artifacts, I described the
design of the artifact distribution maps, and explained the emphasis on
waste flakes. 1In this section, I will discuss the specific set of
procedures used to test the tool kit models: how unretouched flakes
from the clusters were sampled and measured, and how flake morphology
was utilized. While retouched pieces associated with the cluster were
given less weight, they were, depending on their degree of fit with the
flake debris, accorded some attention. I will, therefore, also discuss
the use of edge angles and wear patterns on these artifacts to further
test the tool kit models.

The unit of analysis in this study was, as I have noted earlier,
the artifact cluster. Once these clusters had been isolated on the
spatial distribution maps, a complete list of all items in each cluster
(rocks, waste flakes, tools, and tool fragments) was compiled. Raw
material composition was determined and, while subject to some error due
to occasional misidentifications during cataloging, should be
essentially accurate. While all tools and tool fragments (and the
larger rocks and rock fragments) were examined, it was necessary to
employ sampling procedures in the study of the flakes. All flakes equal
to or larger than 6 cm were arbitrarily classified as "large flakes" and
included in the analysis of the tools and cores. From the remainder, a

systematic sample, varying according to cluster size but generally
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averaging about 150, was drawn from each list. Only whole flakes,
roughly half of each sample, were measured. Length was measured as the
largest axis perpendicular to the striking platform. Width was measured
as the greatest distance perpendicular to the length axis, and thickness
was obtained by measuring the greatest distance orthogonal to the plane
created by the length-width axis.

information on the morphology and edge-wear of the waste flakes, in
addition to raw material type and size, was also collected. As Frison
(1968) has noted, flakes removed during the resharpening of various
stone tool types often exhibit a characteristic shape and edge-wear
pattern. The presence or absence of specific types of waste flakes in
each cluster should reflect some of the activities which were or were
not performed there. Some of these characteristic morphologies are
illustrated in Figure 5.3. It can be seen from these diagrams that, for
example, the shape of a bifacial retouch flake will tend to differ
markedly from that of a side scraper retouch flake. The bifacial
retouch flake will also be distinctive with respect to the position of
the striking platform and type of macroscopic edge-wear (Frison,
1968:149-150). Expanding on Frison's work, I attempted to match retouch
flakes from other types of tools in the Dry Creek collection. For
example, many moderately large (> 2 cm long) flakes of coarse-grained
material like degraded quartzite, seemed likely to have been derived
from implements such as the heavy percussion tools associated with
clusters like M (see Appendix A). Not being a lithic specialist,
however, and having relatively small samples of retouch flakes clearly
assignable to a tool type, I did not quantify my observations on retouch

flake
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Figure 5.3.

Examples of different types of retouch flakes (redrawn

from Frison, 1968: Figure 1).
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morphology, and have simply noted instances where readily identifiable
specimens are present.

To some extent, the tools, cores, and tool and core fragments
associated with the flake clusters were also included in this study.
All tools within or in close proximity to a cluster (< .5 m) haﬁe been
listed in conjunction with that cluster (see appendix). Beyond this
initial compilation, however, spatial association with a given cluster
was not accorded much significance. 1In a number of cases it was clear
from the analysis of the waste flakes that certain tools were neither
manufactured nor retouched at or near their associated flake cluster.
Often the complete or ne;r complete absencé of waste flakes of the same
raw material provided this information. It cannot, of course, be proven
that these tools were not used, at least briefly, at the time and/or
place where their associated flake clusters were deposited.

Conversely, it does not necessarily follow that those associated
tools and cores which are consistent with the characteristics of the
waste flakes were manufactured and/or used at that cluster. They have
been examined in order to determine whether they conform to both the
predictions of the tool kit models and the associated waste flakes.
Besides raw material, three sources of data were used in the analysis of
the tools: a) typological classification (following Powers, Chapter
Four), b) macroscopic edge wear, and c) microscopic edge-wear (analysis
performed by Terry A. Del Bene, then a graduate student at the
University of Connecticut).

In some cases, the typological classification appeared to be
sufficient for the functional categories demanded by the tool kit

models. For example, it seemed unlikely that wedge-shaped microblade
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cores or square-based projectile points had been manufactured for other
purposes. It was recognized, however, that these items could have geen
subsequently used for different tasks. Microblade cores might be used
as burins, and projectile points as knives. In other cases, the
typological classification was inconsistent with the observed patterns
of edge wear (e.g., side scrapers exhibiting traces of cutting action -
see Chapter Four). Such cases are noted. As a rule, more significance
was attached to the edge-wear pattermns.

Studies of edge-wear patterns on stone tools have multiplied in
recent years, providing a growing body of literature (Semenov, 1964;
Hayden, 1979; Keeley, 1980; and others). Laéking the training in this
specialization and recognizing the continued complexities and
uncertainties in this area of research, I did not attempt to identify
edge-wear patterns beyond the most obvious macroscopic types. For
example, much of the macroscopically visible wear on the tools is in the
form of step~flaking or "scalar retouch" (Frison, 1968). A study
conducted by Hester, Gilbrow, and Albee (1973), on steep-edged tools
exhibiting this type of wear, attributed these patterns to hard surface
working, specifically wood. Keeley (1980) found that scalar retouch was
related to several types of hard surface working, including bone and
antler. It seems likely that, in the case of the Dry Creek tools, this
heavy wear is mostly the product of bone and antler work, as Thorson and
Hamilton (1977:169) have suggested that trees and shrubs were locally
rare or absent during late glacial time.

The analysis of microscopic wear was left entirely to Del Bene. In

those cases where his observations were used in this study (not all
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tools examined were associated with clusters and not all tools
associated with clusters were examined), this féct is noted.

Using the procedures described above, the basic tool kit models
outlined above were expanded and tested with the data collected from
each artifact cluster. It should be emphasized again that the
characteristics of the flaking debris were of central importance; the
worked pieces were accorded only limited weight. The presence of a
microblade core in a given cluster, for example, was not regarded as
especially significant, but the presence of several hundred microblades
and microblade fragments (and core parts) in the same cluster was
regarded as significant. The tools and cores associated spatially with
each cluster were examined to see if they were consistent, firstly, with
the characteristics of the waste flakes in that cluster and, secondly,

with any of the tool kit models being tested.

Results and Discussion

A,relatively detailed description of the artifact clusters is
presented in Appendix A, with an analysis of how closely each conforms
to the predictions of the three tool kit models presented earlier. 1In
this final section of the chapter, I will confine myself to a brief
summary of these findings, and a general discussion of activities at the
Dry Creek site. I will then attempt to evaluate the results, raising
the question of whether or not alternative hypotheses about site
activities can be effectively refuted.

The tool kit model for microblade inset spear production includes,
as previously described, microblade cores, steep-edged tools possibly

including burins, and bone and/or antler. Although bone has been very
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poorly preserved at the site and antler remains are altogether unknown,
the lithic elements of this tool kit are present in Clusters A, B, é, G,
and N in Component II. The recovery of numerous microblades, microblade
fragments, and core parts further suggests that actual blade production
occurred in these clusters. The heavy scalar retouch on the burins and
other steep~edged tools like core-scrapers is consistent with the
hypothesis that they were used on bone or antler. This tool kit model
appears to account for the bulk of the lithic remains in Clusters A, B
and C. In Clusters G and N, there are significant quantities of
material, in addition to the elements of the inset spear tool kit model,
which require further explanation.

The hypotheses that stone-tipped projectiles were being
manufactured and/or repaired at the site was suggested, as will be
recalled, by the points and point fragments themselves. The tool kit
model for this activity also includes steep—edged tools for shaft work
and bone and/or antler. The steep-edged tools should exhibit scalar
retouch, and evidence of bifacial stone working in the size and shape of
the waste flakes. The elements of this tool kit are present in
Clusters E, J, and K in Component II, all of which contain projectile
point fragments. They are not present, however, in Clusters X and Y in
Component I, both of which contain point fragments. Nor does this tool
kit model fully account for the lithic remains in Clusters J and K, and
possibly even E.

The butchering tool kit model, which may include heavy and light
cutting tools, simple utilized flakes, and possibly bifacial knives,
seems to account best for the artifactual remains in Clusters D, H, I,

J, L, and M in Component II, and Cluster Z in Component I. Some meat
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processing may have occurred in Clusters F, G, and perhaps even N, and
this activity cannot be excluded from Clusteré X and Y. These cluséers
are generally characterized by raw materials of variable quality and
large flakes which occasionally exhibit macroscopic wear in the form of
edge-crushing and nicking. They are frequently associated with

"scraper" tools, and bifacial knives and/or heavy bifacial

sharp-edged
tools. Scalar retouch is often visible on the heavy implements and on
what appear to be resharpening flakes struck from these tools, and could
be the product of bone splitting for marrow extraction. Some of these
clusters (M, I, and Z), are associated with steep-edged tools bearing
scalar retouch. These tools may be intrusive, may reflect other
activities performed at these locations, or may even reflect the
manufacture of bone tools for the butchering process.

As in the case of the weapons production clusters, two distinct
patterns may be represented among the butchering tool kits. The first,
exemplified by M, I, and possibly X is characterized by better quality
raw materials, smaller flake size, and several delicately worked
associated tools. The second, exemplified by L, M, and Z is
characterized by coarse-grained raw materials, very large flakes, and a
number of crudely worked associated tools. The former is similar to
many butchering tool kits on the plains, where much of the hide and
muscle cutting was apparently performed with worked implements, the
edges of which were continuously resharpened (Frison, 1974 and 1978).
The latter suggests that mass production of simple flakes of poor
quality stone which might have been used briefly, then discarded.

Thus, despite the presence of a certain amount of background noise,

the artifact clusters at Dry Creek appear to be generally consistent
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with the predictive tool kit models formulated on the basis of
environmental data. This lends support to the original hypothesis that
the site was used in hunting of big game animals. The "primary site
function" (Binford, 1978), judging by the topographic position, was
probably an observation post. Many of the clusters exhibit a close fit
with the simple models of tool kits for the production and maintenance
of hunting weapons, an activity logically associated with this
occupation. Others appear to be consistent with butchering tool kit
models. It seems unlikely that many, if any, large animals were
actually killed at the site, but rather that portions of the carcass
were returned to the overlook. Considering the difficulties of
transporting whole carcasses, particularly of bison and wapiti, back to
the bluff top, I think that it is reasonable to assume that animals were
probably skinned and dismembered at the site of the kill. The
butchering tool kits may, therefore, represent the later stages of meat
processing. If the site was occupied over a period of several days, it
would be the logical place to store and protect the meat accumulated
from each kill. 1Its exposed position also provides a suitable location
for drying meat and hides. While these activities were being performed,
the game watch could continue. The small size of most clusters (5-6
square meters) seems to be consistent with the hypothesis (discussed
elsewhere in this volume) that only a small number of people (perhaps a
few adult males) used the site at any one time. This last statement
must be regarded as extremely tentative, however, as the actual
relationship between the dimensions of the cluster and both the number
of individuals present and their length of occupation remains

undeterminable.
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Up to this point, I have discussed the variability in the artifacts
only in terms of different activities. The apparent functional
redundancy in the two types of weapon and butchering tool kits suggests,
however, that cultural differences could account for some of the
variability. In the case of the butchering tool kits, an equally
plausible and simpler explanation may lie in the relative availability
of good quality raw materials. Moreover, both types of butchering kits
appear to be present in each component. It is more difficult to explain

the presence of two types of weapon technologies. The same raw

materials were used for both (chiefly light rhyolite, chalcedony, and

chert), and the microblade tool kit is absent in Component I, suggesting
possible temporal differences. Since the microblade and point
technology in Component II is not necessarily contemporaneous, it is
conceivable that the point technology precedes it altogether. This
hypothesis must be tested in the field. It is discussed in detail
elsewhere in this volume (see Powers, Chapter 4).

‘Having demonstrated that the artifact clusters at Dry Creek are
generally consistent with the predictions of the tool kit models, it
seems advisable to attempt an evaluation of these results. How reliable
are the conclusions which I have drawn, if tentatively, about human
activity at the site? A more rigorous approach would demand that
alternative explanatory models be tested and rejected as well. Is it
possible that other types of activities could also account for the
remains? T think that some of the activities which might be associated
with a base camp such as hide working or plant processing can probably
be eliminated. This is because of the generally rare occurrence of edge

polish (both macroscopic and microscopic) on the artifacts, an expected
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pattern of wear on tools used for these functions (Keeley, 1980 and
others). Exceptions include one tool in Cluster F and another in
Cluster E, and some microscopic polish on the tips of several
microblades in Cluster G, observed by Del Bene. foreover, there is an
overall lack of tools like gravers, spokeshaves, and borers which are
thought to reflect the wider range of activities often associated with
this type of site (Wilmsen, 1974; Frison, 1978). Nor is there any
evidence for dwelling structures in the form of post-molds or tent
rings, although this might be accounted for by post-depositional
disturbance.

The most difficult problem here is the elimination of altermative
functions for the more generalized tools and their associated debris
(e.g., heavy bifaces, utilized flakes). Given the ambiguities of lithic
analysis and the wide range of conceivable uses for such artifacts, a
certain amount of uncertainty seems inevitable. The problem is less
acute in the case of the specialized technology related to hunting
weapons, although it remains to be demonstrated that the microblades
were intended for inset spears and that the points were actually
manufactured or repaired at the site. The results obtained from testing
the butchering tool kit model are probably the least reliable. (Better
preservation of faunal material at the site would have been helpful.)
The generalized tools and associated waste in clusters consistent with
this model are much less specific to their interpreted function. Many
of these artifacts might have been used to manufacture bone, antler, or
wood tools unrelated to big game hunting.

The ambiguity of the results is less disturbing, perhaps, if I

reverse the order of the approach taken in this study and adopt a
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different perspective. Instead of starting with the environmental data,
formulating site activity hypotheses and then testing them in the form
of predictive tool kit models, I could begin with the artifact clusters.
For each artifact cluster, a range of various possible functions would
be defined. The range would be broadest for those clusters containing
less specialized tools and associated waste, and include bone, antler,
ahd wood working, butchering, and although unlikely, even plant
processing and hide scraping. This range of possibilities would the be
evaluated in the context of the environmental data. Given the
geographic and topographic position of the site, its probable season of
occupation and associated faunal remains, which activities are most
likely to have been performed at the site? I believe that the best
answer at present remains those activities closely related to the
hunting and processing of big game animals. The occurrence of other
types of activities cannot be excluded, but seems less likely.

Future research on the Dry Creek artifacts, features, and spatial
patterning by trained lithic specialists will almost certainly provide a
firmer basis for reconstructing human activities at the site. Such
research would, I hope, reduce the ambiguities inherent in the
procedures used here to test the tool kit modéls. More precise methods
of classifying and quantifying the waste flakes would be especially
helpful. Ongoing studies conducted by Tim Smith, a graduate student at
SUNY-Binghamton, which include the analysis of lithic reduction

sequences, may be very useful in this regard.
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PALEOECOLOGY OF THE DRY CREEK SITE AND ITS IMPLICATIONS

FOR EARLY HUNTERS

Paleoecological Significance of the Site

At about 11,500 BP plus or minus a few tens of human generations,

monumental changes occurred throughout North America. Jet stream

patterns had shifted, climatic fronts had moved, and the large ice
sheets were rapidly retreating. ZEntire plant biomes began to undergo
restructuring and redistribution. Large grazing ungulates and many
other animal species underwent a time of rapid extinctions; among
surviving species some experienced withering declines while still others
increased and flourished. Among the latter were humans. The mid
11,000's and early 10,000's BP saw the explosion of "Llano" or early
Paleoindian peoples in North America, and South America as well.

Quaternary researchers disagree about many aspects of this critical
time between 11,500 - 10,500 BP. The exact nature of climatic changes
are controversial, as are the megafaunal extinctions and their causes.
The origins of Paleoindian peoples and their effects on the plant and
animal communities, and the causes underlying their population
distribution, and prey shifts during this time are even more
controversial.

There are a number of New World archeological sites dating from
this period but few contain substantial artifactual and paleocecological
information. More well-~dated sites are necessary to allow us to re-
construct what occurred during that critical millennium. Alaska may
play a unique role in disclosing the story as it was an important focus

of faunal interchange, including the Paleoindian peoples themselves.
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The Dry Creek site is the first multicomponent deeply stratified
site in Alaska which dates from this critical millenium and containé
megafaunal remains in association with tens of thousands of lithic
artifacts. Though the bones and teeth-are poorly preserved and are not
in the profusion found at mass kill sites, they provide us with the
information that:

1. The two oldest components of the site mark the heart of the
faunal changes associated with a shift from steppe to wood-
land. Though some extinctions probably have occurred within
the preceeding centuries, the megafaunal community in that
area was still composed of grazers.

2. Holocene dwarfing of the megafauna at the site was not well
underway or had not yet begun. That is, the sheep, bison, and
wapiti in the site are as large as the Pleistocene forms.

3. The mammalian fossils were poorly preserved, and only
weathered enamel was identified to genera (by species, based
on context only). However, from Component I, I could identify
several specimens of Ovis and Cervus and from Component II

several of Ovis and Bison.

4., While the lithic assemblage is different between the two lower
cultural layers in numerous tool patterns and suggestive of a
cultural or activity shift, the fauna still seems to suggest a
similar pattern of ecological exploitation.

5. Though very incomplete, the Dry Creek occupation patterns,
taken together with other information, contribute additidnal
perspectives on early northern hunting strategies and

community organization.
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6. Although much the same kinds of large mammals were hunted;
hunting patterns and perhaps group organization seem to be
different than those which produced the mass kills on the
Great Plains. The Dry Creek site was neither a kill site nor
does it seem to have been a home base camp site. It was
probably a temporary seasonal hunting "spike'" camp or
processing station, where kills were brought to process the
meat and hides for transport elsewhere. Other game could be
spotted from the site while the Dry Creek people were engaged
in repair or replacement of their hunting and processing

equipment.

Although the Dry Creek site by itself does not settle many
questions now in dispute about the Pleistocene-Holocene transition, it
does add important information and clarity to the paleocecology of that
most eventful period, and at the same time raises more questions and

poses more puzzles.

Paleoecology of the Fossil Ungulates at the Dry Creek Site

We know that the Dry Creek site people hunted at least bison
(Bison), wapiti (Cervus), and mountain sheep (Ovis). The fossil
preservation at the site is poér and there are many bone fragments in
addition to the few which are identifiable, so it is quite possible that
there were other species taken as well. The presence of the above
species does allow us to explore the chronology of habitat occupation
and hunting strategy. In this respect the Dry Creek site is almost

unique among early northern archeological sites studied thus far.
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In this chapter I will examine the ecology of the living counter-
parts of the species found at the site for clues to similarities and
differences in the paleoecology 10,000-11,000 years ago. There are
potential hazards to using such indirect and circumstantial evidence
inherent in making neo- and paleo- comparisons. However, I am familiar
with the nature of at least some of the risks involved and hope that an
informed and judicious use of such analogies can enrich our
reconstruction of the lives and environment of these hunting peoples.

In the case of the animals found in the site at Dry Creek, we can show
that, in fact, the fossil ungulates were not living lives identical to
their modern counterpart;, and these differences allow us to show how
the environment at the Dry Creek site was different from'the environment
in which these species live today.

Before discussing the paleobiology of each species there are two
general points which should be made. The first pertains to the special
ecological adaptations of present-day northern ungulate species to their
seasonally harsh environment; those same adaptations were undoubtedly
also characteristic of Pleistocene ungulates in the far north. The
second point concerns the character of the environment itself.

Ungulates in the far north experience a seasonal boom-bust economy.

This seasonality involves divergent swings in food availability and
quality, predation exposure and physical characteristics of the
environment such as snow depth and terrain access. There are a number
of ways northern ungulates adapt to these seasonal shifts. They are not
territorial, thus migration and mobility are a central part of their
behavior. This nomadism is not random but tends to follow seasonally

favorable habitats.
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Winter forage is extremely low in quality. Pastureland is made
inaccessible by deep snow, and in wind cleared areas available for
grazing, nutrients are leached through exposure. Northern ungulates do
not simply stop growing in winter, they actually decline in weight and
physiological condition. Curiously enough, this decline is notAonly
environmentally induced by lack of food but is also intrinsic. Unlike
domestic animals or some southern species, they do not have the ability
to grow during this winter dormancy period: Raised on a high plane of
winter dietary supplement, they still continue to decline (e.g. Norden,
Cowan and Wood, 1968). Winter adaptations are all geared toward a
"get-by" survival strate;y.

However, summer strategies are the opposite. Klein'(1965, 1970)
has shown that arctic herbaceous plants and many woody species eaten by
northern ungulates are of exceptionally high nutritional quality. Thus,
in contrast to their winter dormancy these same northern ungulates have
special growth abilities which allow them to grow and rear young during
the brief seasonal flush of high quality herbage. This rapid growth
potential is also true of some northern small mammals, such as ground
squirrels (Levenson, 1979).

In addition to numerous physiological specializations, northern
ungulates have behavioral characteristics which also encourage full
utilization of the summer greenery. These species follow the early
growth stages of plants over the countryside as the phenological wave
sﬁeeps across different latitudes, land contours, and altitudes. The
early plant growth is highest in nitrogen and phosphorus and lowest in
anti-grazing compounds, fiber, and phytoliths. Different landscapes

thus tend to attract these ungulates in a seasonally specific manner and
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these seasonal uses are usually repeated from year to year in
traditional patterns of use. That is, northern ungulates can be
expected to occur on particular landscapes with a fairly high fidelity
for a given season. This phenomenon will play a critical role in the
interpretation of the seasonal use of the Dry Creek site.

Although we have a fairly firm grasp of the environmental demands
of these past ungulates (by analogy to the modern species which are
moderately well understood), we know very little detail about the past
environment in terms of plant species or plant community composition
which formed the rangeland. To settle the larger questions about the
Pleistocene mammoth step;e we have to know.a lot more than we do now,
but we can say something about the ungulate use of the Ngnana Valley at
the close of the Wisconsinan glaciation. Without knowing the past plant
species, but knowing the present patterns of ungulate use in that area
and in similar areas. we can reconstruct a conceptual model of ungulate
seasonal exploitation in part of the year. Because we now know that
bison, wapiti, and sheep were there, we have some critical information
range did exist at that time to support large grazers. Given this one
fact and some rather unique features of the area, we can reconstruct
with some confidence the pattern of the most intensive seasonal use of
the range and how this use was partitioned among the grazers. This, in
turn, can tell us something about the strategies of the human hunters.

Somewhere between 14,000 and 11,000 years ago (Ager, 1975) we know
that mesic woody plants began to replace the xeric herbaceous vegetation
of the glacial communities. Exactly how and why it happened we are not
certain, but it is quite probable that these windy outwash areas from

the mountain passes were the last holdouts of the mammoth steppe and the
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ungulates living there were confined (seasonally at least) to the
wind-cleared grasslands. The Dry Creek ungulates may then be Looked
upon as an intermediate stage in the unraveling of the mammoth steppe
fauna,

Judging from the diverse mammoth fauna which lived nearby in the
Fairbanks area during the last glacial period (Guthrie, 1968), the major
Late Pleistocene megafaunal extinctions had already occurred when the
Dry Creek peoples were living at the lowest levels of the site
(Components I and II). Yet, the regional extinctions of wapiti (Cervus)
and bison (Bison) had not yet occurred. These two species are not
native to Alaska today, Ehough some small ﬁérds have been reintroduced
from the south and now live in marginal habitats.

Thus the Dry Creek fauna occurs at a fascinating time for a
paleoecologist. The species-wide extinctions have occurred, but the
ecological changes of the Pleistocene-~Holocene transition are not yet
complete. The postglacial dwarfing of bison and sheep has not
commenced, at least in a noticebly dramatic form, and the range
contractions southward are probably just in process. Thus I have taken
the approach that the fauna from the Dry Creek site, though poorly
preserved, deserves detailed paleoecological attention and I have tried
to squeeze as much information as possible from the identifiable
material. I have tried to place the paleocecological work in a setting
of the larger questions in order to maximize its contribution to the
problem of early people in the New World and their changing
environments.

To do this requires a thorough examination of the biology of the

living ungulate counterparts, an examination of the biology of species



)

O

217

which are not represented in the site, and a look at some general
phenomena of Holocene dwarfing (and hence Pleistocene gigantism) and the
problem of Late Pleistocene megafaunal extinctions.

Now I would like to discuss the paleoecological implications of the
presence of sheep, bison, and wapiti singly and then look at thé
combined pattern they present. Dall sheep will be discussed first.

They are the best base from which to work as they exist in most
mountainous areas of Alaska today, and still occur near the Dry Creek

site within easily huntable distances.

Dall Sheep, Ovis dalli

Though our knowledge of Dall sheep biology is far from complete we
do know about many aspects of their ecology. My graduate students and I
have worked with extant wild sheep in the Healy-McKinley Park area
(immediately adjacent to the Dry Creek site) for a number of years and I
have a captive flock of sheep taken from this same area, as part of an
ongoing study of their ecology, growth, and behavior. In addition to my
professional experience with Dall sheep, I have also hunted them almost
every autumn for the last 20 years.

The bones and teeth at the site were treated in situ with an
acetate—acetone mixture, then removed with the silt matrix. With few
exceptions the material was fragmentary and poorly preserved. Many gray
"smears" of bone were not collected from the site as they were almost
totally decomposed. These diffuse smears sometimes had a few particles
of the bone remaining. Those which contained any solid forms of the
bone pattern were collected. The osteological material was taken to the

laboratory for further preparation before they could be analyzed. Most
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remained unidentifiable. Several pieces of bone showed the silvery
white and black coloration characteristic of fire-charring.

The teeth consisted only of the more durable enamel (Fig. 6.1); the
cementum and dentine were missing. Also only one side of the teeth
(lingual or labial) was usually present though in some the entire enamel
casing was preserved.

Fourteen different specimens of sheep teeth were identified, some
consisted of a few fragments and others the entire alveolar row. The
large specimens identifiable to specific teeth are listed in Table 6.1.
It is noteworthy that all but one were uppers. These occur in both the
earlier levels (Componenis I and II). :

The sheep are contextually referred to the species Ovis dalli with

some confidence because of other zoogeographic information about these

sheep. They occupied the unglaciated Alaskan-Yukon Territory refugium
during the Wisconsinan glaciation and continue to exist in that same
area. As the Dry Creek site is in the middle of that region it is
unlikely that the sheep could be anything else than Ovis dalli in the
general time period of 11-10,000 BP.

The Dry Creek sheep are near modern sheep in tooth shape, except
they are somewhat larger. This is a general pattern over much of the
range of American sheep; the glacial forms were larger than their modern
counterparts. At this point in the discussion, it is most important to
note that the sheep at the Dry Creek site were morphologically more akin
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