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PREFACE

The Chief Joseph Dam Cultural Resources Project (CJDCRP) has been
[: sponsored by the Seattle District, U.S. Army Corps of Engineers (the Corps) In

order to salvage and preserve the cultural resources Imperiled by a 10 foot
pool raise resulting from modifications to Chief Joseph Dam.

From Fall 1977 to Summer 1978, under contract to the Corps, the
UnIversIty of WashIngton, Office of Publ Ic Archaeology (OPA) undertook
detailed reconnaissance and testing along the banks of Rufus Woods Lake in the
Chief Joseph Dam project area (Contract No. DACW67-77-C-0099). The project
area extends from Chief Joseph Dam at Columbia River Mile (RN) 545 upstream to
R4 590, about seven miles below Grand Coulee Dam, and Includes 2,015 hectares
(4,979 acres) of land within the guide-taking lines for the expected pool
raise. Twenty-nine cultural resource sites were identified during
reconnaissance, bringing the total number of recorded prehistoric sites In the
area to 279. Test excavations at 79 of these provided Information about
prehistoric cultural variability In this region upon which to base further
resource management recommendations (Jermann et al. 1978; Leeds et al. 1981).

Only a short time was available for testing and mitigation before the
planned pool raise. Therefore, In mid-December 1977, the Corps asked OPA to
review the 27 sites tested to date and Identify those worthy of Immediate
Investigation. A priority list of six sites, Including 45-K-18, was
complied. The Corps, In consultation with the Washington State Historic
Preservation Officer and the Advisory Council on Historic Preservation,
established an interim Memorandum of Agreement under which full-scale
excavations at those six sites could proceed. In August 1978, data recovery._
(Contract No. DACW67-78-C-0106) began at five of the six sites.

Concurrently, data from the 1977 and 1978 testing, as well as those
from previous testing efforts (Osborne et al. 1952; Lyman 1976), were
synthesized Into a management plan recommending ways to minimize loss of
significant resources. This document calls for excavations at 34 prehistoric
habitation sites, including the six already selected (Jermann et al. 1978).
The final Memorandum of Agreement Includes 20 of these. Data recovery began
In Nay 1979 and continued until late August 1980.

Full-scale excavation could be undertaken at only a limited number of
sites. The testing program data allowed Identification of sites In good
condition that were directly threatened with Inundation or severe erosion by
the projected pool raise. To aid In selecting a representative sample of
prehistoric habitation sites for excavation, site "components" defined during
testing were characterized according to (1) probable age, (2) probable type of
occupation, (3) general site topography, and (4) geographic location along the

°l" "2 .
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river (Jermann et al. 1978:Table 18). Sites were selected to attain as wide a
diversity as possible while keeping the total number of sites as low as

The Project's Investigations are documented in four report series.
Reports describing archaeological reconnaissance and testing Include (1) a
management plan for cultural resources In the project area (Jermann et al.
1978), (2) a report of testing at 79 prehistoric habitation sites (Leeds et
al. 1981), and (3) an Inventory of data derived from testing. Series I of the
mitigation reports Includes (1) the project's research design (Campbell 1984d)
and (2) a preliminary report (Jaehnig 1983b). Series II consists of 14
descriptive reports on prehistoric habitation sites excavated as part of the
project (Campbell 1984b; Jaehnig 1983a, 1984ab; Lohse 1984a-f; Miss 1984a-d),
reports on prehistoric nonhabitation sites (Campbell 1984a) and burial
relocation projects (Campbell 1984c), and a report on the survey and
excavation of historic sites (Thomas et al. 1984). A summary of results Is
presented In Jaehnig and Campbell (1984).

This report Is one of the Series II mitigation reports. Mitigation
reports document the assumptions and contingencies under which data were
collected, describe data collection and analysis, and organize and summarize
data In a form useful to the widest possible archaeological audience.

IWI
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This report is the result of the col laboration of many Individuals and
agencies. During the excavation and early reporting stages, Co-principal
Investigators were Drs. Robert C. Dunnell and Donald K. Grayson, both of the
Department of Anthropology, University of Washington, and Dr. Jerry V.
Jermann, Director of the Office of Public Archaeology, University of
Washington. I served as Project Supervisor during this stage of the work.
Since the autumn of 1981, I have served as Co-principal Investigator with Dr.
Dunnell.

Three Corps of Engineers staff members have made major contributions to
the project. They are Dr. Steven F. Dice, Contracting Officer's
Representative, and Corps archaeologists, Lawr V. Salo and David A. MunselIl.
Both Mr. MunselI and Mr. Salo have worked to assure the success of the project
from Its Initial organization through site selection, sampling, analysis, and , .-
report writing. Mr. Munsell provided guidance In the initial stages of the
project and developed the strong ties with the CoIvIll e Confederated Tribes
essential for the undertaking. Mr. Salo gave generously of his time to guide
the project through data collection and analysis. In his review of each
report, he exercises that rare skill, an ability to criticize constructively.

We have been fortunate in having the generous support and cooperation of
the Colville Confederated Tribes throughout the entire length of project. The
Tribes' Business Council and its History and Archaeology Office have been
Invaluable. We owe special thanks to Andy Joseph, former representative from

the Nespelem District on the Business Council, and to Adel in. Fredin, TribalHistorian and Director of the History and Archaeology Office. Mr. Joseph and
the Business Council, and Mrs. Fredin, who acted as Iliaison between the Tribe ,"-,'

and the project, did much to convince appropriate federal and state agencies
of the necessity of the Investigation. They helped secure land and services
for the project's field facilities as well as helping establish a program
which trained local people (including many tribal members) as field excavators"..',.
and laboratory technicians. Beyond this, their hospitality has made our stay
in the project area a most pleasant one. In return, conscious of how much
gratitude we wish to convey in a few brief words, we extend our sincere thanks - -

to all the members of the Colvil le Confederated Tribes who have supported our
efforts, and to Mrs. Fredin and Mr. Joseph, in particular.

45-OK-18 Is located on property owned by Tlmm Brothers, Inc. of Okanogan.
We would like to express our gratitude to Mr. Fred TImm and his family for
their cooperation. The family welcomed project personnel working on their
lands. They shared Information about local history and conditions before
Chief Joseph Dam was constructed and, equal ly Important, furnished the crews
water during a hot summer. The Timms continued to offer our excavation crews
hospitality while they worked on other sites far from the field base camp.

As senior author of this report, I take responsibility for its contents.
What I have written here is only the final stage of a col laboratlve process
which Is analogous to the Integrated community of people whose physical traces

xxi
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we have studied. Some, by dint of hard labor and archaeological training,
salvaged those traces from the earth; others processed and analyzed those
traces; some manipulated the data and some wrote, edited and produced this
report. Each is a member of the community essential to the I Ife of the work
we have done.

Jerry V. Jermann, Co-principal Investigator during the field excavation
and artifact analysis phase of the project, developed site excavation sampling
designs that were used to select data from each site. The designs provided a
uniform context for studying prehistoric subsistence-settlement patterns In
the project area.

I would also like to thank all excavators and lab analysts, especially
Bryn Thomas, site supervisor,, Karen Whittlesey, lab supervisor, and Duncan
Mitchel I, data base manager. The report Itself is an effort of many. I
served as principal author and wrote Chapter 1 In consultation with Dr. -
Jermann, who designed the sampling plans for each project site. I also wrote
Chapters 3 and 7 as well as coordinated and Integrated the contributions of
the other authors. Chapter 2 was written jointly by S. Neal Crozier, project
stratigrapher, and Sarah K. Campbell, zone analyst. Stephanie Livingston and
R. Lee Lyman analyzed the faunal assemblage and wrote Chapter 4. Nancy A.
Stenholm, project archaeobotanist, wrote Chapter 5. Denise Varner did special
work on features and Dorothy Sammons-Lohse, project features analyst, wrote
Chapter 6. Linda Leeds edited the first draft of the text and Helen Mundy
Hudson the final draft. Dawn Brislawn coordinated production for all draft
versions. Karen Whittlesey and Marilyn Hawkes produced the site photographs;
Larry Bullis photographed the artifacts and took the cover photograph.
Melodie Tune and Bob Radek drafted the maps and figures. Proddction of the
final camera-ready copy was accomp Ished by Charlotte Beck and Jul le Tomita
under the direction of Sarah Campbell.

Manfred E.W. Jaehnig ..
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1. INKRODUCTION
",.'. .

Site 45-OK-18 is a small prehistoric site along Rufus Woods Lake, the
reservoir behind Chief Joseph Dam on the Columbia River In north central
Washington State (Figure 1-1). The site is 293 m (960 ft) above m.s.l. on the
north, or Okanogan County, bank of the lake about 350 m downstream from River
Mile (RM) 561 in the NE 1/4 SE 1/4 SE 1/4, Section 35, T3ON, R27E Willamette

- Mer i d I an; U.T.M. Zone 11, N.5,324,630, E.321,923.
The site is at the narrow upstream end of a terrace 1.2 km long and 0.2

km wide that forms the north shore of Gav iota Bend in the Columbia River
(Figure 1-2). Before Chief Joseph Dam was built, there was an unnamed set of
rapids approximately 1.5 km downstream and a second set 3.2 km upstream.

The terrace Is bounded on the north by a relatively steep slope that
leads to a second, higher terrace (Plate 1-1). A shallow, eroded channel runs
from east to west between the site and this slope. On the east, the terrace
is bounded by a draw formed by drainage of the higher terrace and an even
higher basalt plateau approximately 1 km north of the site. To the south, a
steep bank drops to the level of Rufus Woods Lake.

The site is on a relatively flat, gently rolling part of the terrace
(Figure 1-3). Maximum elevation differences are less than 2 m but across most
of the site the elevation varies by less than 1 m. A very low ridge runs from
the northeast to the southwest corner. The present reservoir level is about 3
m below the terrace, but the former river level (January 1931) was
approximately 25 m below. According to land owner Fred Timm, the bank down
to the river was relatively steep and access may have been along the side of
the draw that bounds the site on the east. Cultural remaIns cluster near a
basalt erratic boulder that lies just off the bank south of the site.
Immediately southwest of the site Is a shallow, bowl-shaped area. West of
this depression, the terrace continues for about 1 km.

Although this site has a southern exposure, the southern rim of the
Columbia River Canyon (about 672 m above m.s.l.) lies within 1 km of the river
(Plate 1-1) blocking the winter sun for all but a short time each day. In
contrast, the site is exposed to intense sunlight during the summer.

The semiarid climate and the Columbia River have always influenced
vegetation found In the site vicinity. Today, agricultural practices,

especially grazing and irrigation, also Influence vegetation. The plant
association Is that of Piper's Upper Sonoran Zone, (1906:36), Daubenmire's

Artemesla tridentata-Agropyron association (1970:10-16), and Erickson's shrub-
steppe habitat type (ErIckson et al. 1977). The following plants grew on the
site before excavation: big sagebrush (ArtMmsLa ±ridenta) (abundant),

...-...-..................................
. . ,.
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cheatgrass (Bromus tectorum) (abundant), Russian thistle (5 KAlL)
(abundant), grasses (Acropyron spictatum and others) (abundant), other
thistles (Cirsium sp.) (somewhat abundant), tumble weed (Silsymbrlum
altissimum) (sparse), hawksbeard (C.L sp.) (sparse), alfalfa (Medcag.
satLva) (sparse), and sunflower (Hellanthus annuus) (sparse). (Relative
abundance of the several plants is based on archaeological field workers'
impressions not on statistical samples or actual counts.) ,.

A number of these plants are not members of the true Art emis
trIdentata-Agropyron. climax community (DaubenmIre 1970:10,16). All except
alfalfa and sunflowers, however, are typical of the rather dry micro- and
macro-environments of the area. The sunflowers tended to grow in moderately
dry areas near water while alfalfa was restricted to the lower terrace where
it was watered by overflow from irrigation water from the upper terrace.
Tumbleweed, Russian thistle, and cheatgrass all Indicate that the area has -- "
been disturbed (Daubenmlre 1980:80-82). These three species and others found
at the site are Imports rather than part of the native plant community. As Is
apparent, such Imports make up a major part of the present vegetation.

INVESTIGATIONS AT 45-OK-18

Site 45-OK-18 is one of the six sites originally recommended for
excavation in 1978 when only 27 out of 79 sites had been tested. Like the
remainder of this Initial sample, 45-0K-18 promised to contribute to the broad
variability required by project objectives. It was one of three sites chosen
that had no apparent housepits, but testing revealed dense cultural deposits.
The presence of microblades and a radiocarbon date of 3780±175 B.P. from a
feature--the oldest from the project area at that time--indicated an older
component. The site was liable to Inundation after the pool raise.
Furthermore, 45-0K-18 was one of few downstream sites in Okanogan County
Ethnographic reports Indicate that this part of the project area may have been
a boundary fetween the Sanpol l-Nespelem tribes and the Southern Okanogan (Ray
1932; Spier 1938); it Is also close to the"aKT'ti tqwEta'n" site, a Tukoratum
band site name that translates "tules by the mouth of the creek" (Walters, In . --

Spier 1938).
In 1977, two sampling units (one I x 2-m and one 2 m2) were tested and

excavated at 45-0K-18. The test units were placed directly north of the

basalt erratic on the eroding river bank (Figure 1-4). :7

For full-scale excavation In 1978, a two-stage sampling design was used.
First, a probabilistic sample of units was selected to provide unbiased data
for characterization of site content and secondly, a purposive sample was
designated to provide additional Information about site structure In specific

areas. .. .
The probabilistic sampling scheme developed for 45-OK-18 encompassed the

site area Identified during the 1977 testing efforts. At that time, site
boundaries were determined by excavating shovel holes approximately 0.5 m In

diameter (Leeds et al. 1981). During excavation, however, units near the
northern and eastern site boundary yielded enough artifacts to suggest that
the site extended beyond the 1977 boundaries. Since artifact densities at the

P -Moe

• I ° -°



U. 9

w> cccn

Lp- 0 c

Ev DU C

C\1 I C -*

10

0l .2l

L. E o tr

' IEI E
Inww P -9

0 - /U cm



site were low, we added probablistic units (Strata VI and VII, Figure 1-4) in
order to recover an artifact sample large enough to suggest site function.

Probabilistic sampling was conducted according to a stratified random S
sampling design. Sampling strata were developed by superimposing a 2-m2 grid
of 260 units on the original site area and numbering each unit serially from I
to 260, beginning at the northwest corner (unit ONIOW) and proceeding from
west to east and north to south. Five sampling strata were created by
dividing the 260 units into five sets of 52 units each (Figure 1-4).

45-OK-18 has no housepits and no other distinct features (such as surface
concentrations or stone plies), so these strata were artifically created to
assure even dispersion of sampling excavation units. Nine sample units were
selected from each stratum. Numbers between I and 260 were read from a table
of random numbers and the first nine units In each stratum whose numbers
corresponded to those read from the table were chosen. Units In each stratum
were excavated In order of selection. If all units s, chosen had been
excavated, they would have constituted a 17.3% areal sample of the site. In
actuality, variable degrees of coverage were achieved within the five original
sampling strata although at least seven units in each stratum were excavated.

When site boundaries were expanded, two additional sampling strata were
added to the original five: Stratum 6 was added to the north and Stratum 7 to
the east (Figure 1-4). Each new stratum Included 52 2-m2 units; random sample
units were chosen from these as described above. Seven random units were
excavated In each of the additional strata (Figure 1-5).

We found little evidence of human activity areas during excavation of the
random sample units. During test excavation of the 1 x 2-m unit north of the
basalt erratic, however, the scattered remains of a pit feature that Included
fire-modified rock (FMR) and charcoal had been identified. Accordingly, one 1
x 2-m and two 2-m2 purposive units were placed immediately east of the 1977
test unit (Figure 1-5). Together with three random sample units abutting the
test unit to the north, west, and south, they provided more exposure of the
feature. The feature and its context will be discussed in Chapter 6.

Excavations at 45-0K-18 began on I August 1978 and continued until 10 ,
November 1978. The crew of eight excavators and a site supervisor excavated
56 2 x 2-m units and one 1 x 2-m unit. Depths of e:cavation varied from 0.4 m
to 1.4 m; a total volume of 166.1 m3 was dug. Units excavated are shown In
Figure 1-5. Field excavation methods used at the site are described in the
project', plan of action (Jermann and Whittlesey 1978) and research design
(Campbell 1984d). "

The recovered assemblage includes 6,373 lithlc artifacts, 3,061 bone
fragments, 810 fire-modified rocks, 20 pieces of shell, and three cultural
features. All material was recovered by dry-screening. Carbon samples
yielded two radiocarbon dates Indicating an age range of about 4000-3000 B.P.

REPORT OIRGAIIZATTION

The following chapters describe and analyze data recovered from 45-OK-18.
Chapter 2 discusses the site's sedimentary stratigraphy and the definition and ,*:-,-.

dating of zones. Chapter 3 analyzes artifacts, Chapter 4 analyzes faunal
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remains, Chapter 5 analyzes botanical specimens, and Chapter 6 classifies
features and describes their cultural contents. Chapter 7 synthesizes the
analyses, including site chronology and a discussion of the possible uses
prehistoric peoples made of the site.
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2. STRATIGRAPHY AND CHRONOLOGY

This chapter discusses the geologic setting of site 45-OK-18 with
reference to local geologic history and describes the sedimentary history of
the site itself in detail. Strata mapped during excavation are grouped into
site-wide depositional units, which provide the basis for determining how
deposition occurred and for correlating cultural materials among units. The
second half of the chapter discusses the cultural strata, or analytic zones,
defined within this framework.

GEOLOGIC SETTING

The surface of the terrace upon which 45-0K-18 lies has been mapped as
Columbia River gravels (Figure 2-1). In early postglaclal times, the Columbia
River cut this terrace Into glaciolacustrine sediments. Several glacial
period deposits --silt, recessional sand, recessional gravel, and glacial
till--are exposed In the vicinity. In Rufus Woods Lake, below the mouth of
the Nespelem, there Is actually only one till deposit (Hibbert 1980:8-9), but
between RM 563 and RM 560 where 45-OK-18 is located, the lower part of the
till contains so few clasts that it has been cal led "Gaviota clay with
pebb I es" (F i gure 2-1).

Across the river from the upstream end of Gaviota Bend lies Allen Bar,
another terrace at roughly the same elevation (ca. 300 m above m.s.l.). This
terrace Is formed by till overlain by Columbia River gravels up to 4.6 m deep. "

The gravels, which include clasts up to almost 1 m long, occur in foreset beds
that dip 150-200 downstream; they have been interpreted as the consequence of
a catastrophic flood other than the Missoula flood (Hibbert 1980:9). The
Columbia River gravels of the 45-0K-18 terrace may have been deposited in a
single rapid event which also deposited other Columbia River gravels.

PROCEDURES

Site 45-0K-18 was excavated and originally profiled in 1978 before the
full-time pedology crew was formed. In order to make the stratigraphic

analysis comparable to other project sites, 45-0K-18 was reopened and
reprofiled by the stratigraphy crew In June 1980. They collected data from
seven 2 x 2-m units and sampled three block columns (Figure 2-2).

During field investigations, the soil/sedimentology crew identified
strata in profile walls by using soil color, texture, structure, and
consistence. At 45-OK-18, 23 such strata were mapped and described in the

--...-.. ..
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seven re-excavated units. Twenty-four sol samples from three columns were r.
analyzed in the soil laboratory to determine percentages of sand-silt-clay
particle sizes, grain rounding, pH, exchangeable calcium, soluble phosphate,
and a number of other physical and chemical characteristics of lesser V 1c.
importance in the present discussion. Tephra samples from Column 1 were
identified by Dr. Tom Davis of Mt. Holyoke College.

Because so few units were reproflied, and because they were
reopened to a depth of only 1 m, Interpretation of the depositional history at
45-0K-18 is based on excavator's field notes, as well as field profile
descriptions and laboratory analyses. In particular, the field notes
contributed Information on the horizontal extent of distinctive surfaces such
as cobbles or lacustrine layers. They also record details of appearance not
noted in the early profiles and Information about the deepest areas of the
site. The field notes compare easily to the later stratigraphic profiles
because the deposits in 45-OK-18 are quite distinct. Major differences in A.
color, texture, and compactness noted by the pedology crew were accurately and
consistently noted by field personnel during the original excavation. The

backfill noted on some profiles is from the 1978 backfilling of the site. It
was ignored by the stratigraphic analysts who presumed that the base of the
backfilling was the excavation surface.

The stratigraphic boundaries were used as temporal markers to aid in
subdividing the cultural deposits for analysis. For the profiled units, the
horizontal and vertical distribution of artifacts by quad and level was . 1
compared with the natural depositlonal sequence and feature boundaries. Those
stratigraphic units containing a discrete cultural deposit were defined as
analytic zones. The zones were extrapolated to adjacent units with the aid of
field notes and other chronological Information such as radiocarbon dates and
projectile points. For a more detailed discussion of procedures used in
defining analytic zones, see Campbell (1984d).

DEPOSITIONAL SEQUENCE

Based on field profiles, laboratory analyses, and excavator's notes, four
site wide depositional units were defined at 45-OK-18 (Table 2-1). " "
Representative profiles of east-west and north-south transects are illustrated
In Figures 2-3 and 2-4.

DEPOSITIONAL UNIT I

The oldest depositional unit at the site, DU I is a layer of coarse
material with a steeply sloping surface (Figure 2-5). It consists of cobbles,
pebbles, and sand toward the north and east that grade Into medium sized sand
toward the south and west. This is probably the deposit mapped as Columbia . .. .-

River gravels in Figure 2-1. Both cobbles and sand are part of channel
deposits left by the river as It migrated across the terrace during early
postglacial times (Hibbert 1980:11). .,

.......................................
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Table 2-1. Summary of depositional units, 45-OK-18.

ospositionaL Strata Description
unit

IV Abet Iomdiumna 100, 200, Brown (1010/31 Lasmy sand, very fins, seLL sorted, slightty
with stopms 300, 310 compact. sams organic debri. Laos compact, tighter in

ctlor, Les graost. stightty coasemr send towards bottom
graduaL changes but noted as eparate stratum 1210-300)

S tratum 200 uniform thckness across sit%, stratum 300 thickest
taad astinr tosuh and north, disappears to east.

si tnt organic sat at surasc. Entire unit LargeLy
section in origin, upper stratum (200) any be organic zone due
to cattts pasturage and ptosing.

III Motion atmdmto 400, 405, Palo brown IIOYAG/3) sandy toam, wett sorted, Laces. aoft.
with stopwash 41a, 4MM. BraeLe decrasme, compaction incresesa. cater Lightens towards

421, 450 bass (4211. Oai~turst staining (405,4201 end pits (401 occur
toward bees% Packets of tephre (4101 may occur at upper
boundary. Thickest towards west thinner to north, south
and "et.

Ilb Overbonk sediments 40. 50, Light Cotored ashty, sand Loom. Very pso brownish gray or
with atiLtaster 510, M.0 brown (IOVA - /2S,7/2.7/3I Loamy sand, sandy Loan sith
doesito 625 700, trams of subrosnded groeel stightty compect, powdery at

710 top (800,6001 through Light gray (IOYR/2) Lose with Light
sltt end cisy. Tophre occurs throughout the sequence. Sitt end
cIay incrase tcards bae% s doscompsction; cotor Lightens.
Frshotar neit .soitd Pockts of tophpo (M)5, pinkish

:hits t7.5YNB/21 end send (001 way occur, eso ona stein
caumed by percotation free shass.

Its Orerbenk sediment* 520, 746 White to Light grey (i0YMA-7/i2.5Y7/21, mottLed, compact
gilh LILLlester 300 clay Lamp very fires, seLL eorted# hard, say contain tephra,
deposits

I ti Mm l iver gig, 60 Fine send to Lamy send, Light gray (10YU7/2) with same
shommeL deposits 710 grarets (strato 510,800) grading downwards to salt and popper

send# sodium# sodetately watL warted, loorm sILurim
ofith micae and mgetize (Stratum 750J1 grading downwards and
estwards to a coasemr send and pebble Loer to a cobbLo Layer
wite cobbles up to 0.00 s in size.

A1



-%7T W. T

16 p

LU I

C',

C',

I I I I I 2 1,

I EE,4



17

0

_ 0

t0

40

L I I / I
w 8 LL.



18 -

zz (1) Ul)

6-0-
:E*

LLJI
0000'El o x

ui L

El. u

El 0

I o El

w I L
~V. iv

CY0



19

DEPOSITIONAL UNIT II

Overlying the coarse material of DUI is a series of fine materials, DUll.
We have subdivided this unit because the lowest strata Indicate a slightly -,.

different depositional mode from those above. However, both subunits include.. -

snail shells and volcanic ash (tephra) Indicating that they are closely
related. Both also differ substantially from the underlying and overlying
depositional units. Bracketing radiocarbon dates and tephra dates indicate
that the sediments were deposited between 3800 and 3400 B.P.

The lower part of DU II, designated DU Ila, Is marked by a distinctive
very compact clay or silt loam. It is very light in color (whitish or light
grayish), although in some areas it grades into a darker greenish-gray. It is
usually mottled, Indicating alteration by ground water after deposition. The
slit or clay loam occurs as a single thin layer, or laminated with thin bands
of sand, or as intermittent nodules and lenses in a sandy matrix. The subunit
Includes fresh water snail shells found In many postglacial deposits on the
Columbia Plateau (Jaehnig, personal communication). In unit 20S6E, (Figure 2-
6) two sediment lenses approximately 60 cm long and 10 cm thick (Stratum 520)
contain tephra which has been Identified as St. Helens Series Yn tephra, dated

j to 3400 B.P. (Dav Is 1984).
The DU Ila deposit is found extensively across the site (Figure 2-7).

Excavators noted it consistently in the southwestern part of the site. in the
northeastern site area, from units 4N6E, ON3OE, and 8S36E to units 4N34E and
4S40E, this unit is situated within the upper limits of the cobble matrix of
DU I (Figure 2-8, also compare Figures 2-5 and 2-7). However it Is not
present In the extreme northern and eastern units, north of 4N and east of -
grid line 42E (Figure 2-7).

The thickness and structure of DU Ila Indicates that It was deposited by
a body of ponded water that remained In place longer than the backwaters of a -.
single flood would have. A seasonal flood would have deposited a thinner
layer of slightly coarser material. A ponded body of water could have been
formed during a temporary damming of the Columbia River by a landslide.

Above this distinct lacustrine marker bed, DU lib Is a series of fine-
textured deposits, generally a silt loam, grading upwards Into a sandy loam
with pebbles. This subunit Is thicker and more differentiated toward the
west. In the west, a silty clay loam (Stratum 700) overlies the compact clay
loam of DU Ila in turn overlain by separate strata of sand (Stratum 600) and
sandy loam (Stratum 500). Amounts of silt and clay generally decrease toward
the top of DU lib. Tephra, St. Helens Series Yn, is present In varying
amounts. It may be expressed as a single, pinkish white layer up to 10 cm
thick at the top of DU I Ib, in Strata 500 and 600 as pockets at stratigraphIc
boundaries, or It may be noticeable in the powdery texture of the sediments.
Fresh water snail shells of the same species found In DU Ila occur In the
upper subunit. '.'

The prominent tephra layer at the top of DU lib Is a mixture of tephra and
silty sand indicating it is redeposited. Stratum 520 in DU Ila may represent
a primary wind blown tephra deposit.

* *- * . - . * * * - * . . . : , . i
• - *..,, **-..- "-*-. * *.. .. .
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STRATA OESCRXPTIONS

0 BackfiLL and diaturbed send.

200 Brown (10YR5/3) Loany sand, very fins, weLL sorted, slightLy hard,
coapact. PredomineteLy soliisr. Boundary: graduaL.

300 Pats brown (ICYR 6/3) sand. very fine, weLL sorted, soft. Boundary: '-

graduaL.

400 Pat@ brawn (IOYR 0/3) sand, fine, weLL sorted, soft, micaceous,
CuLturaL zone, structureLoss& Boundary: graduaL.

410 Vary pate brown (IOYR 7/3) Loamy send, very fins, waLL sorted, slightLy
hard, ashy pockets. Boundary: cLear St. Hatans Series P tephra.

450 Pate brown (10Th 6/3) Loony send, slight cutturat stai ni ng. Boundary:
ctear. -

510 Light gray (10ThR 7/2) aend, fine/very fine, waLL sorted, soft.
PossibLy aLluviaL Boundary% cLear.

520 White to Light gray (10Th 8/1-7/1) ctey Loam, very fine, weLt sorted,F
hard. Boundary: cLear St. HeLena Seris Yn tephr.

610 Light grey (10Th 7/2) Loamy send, fins with trace of sub-rounded
graveL, moderatety weLL sorted, sLightty hard. Boundary: CLeaor.

630 Light gray (IOYR 7/2) sand, very firm, weLL. sorted, soft to slightLy
hard, Less graveL end Less compact than 610. Boundary:. cL ear.

750 SaLt/pepper send, moderateLy weLL sorted, Loose, structureLess, with
mica and magnetit. ALLuvium.
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DEPOSITIONAL UNIT III I"h DLI'. Dsignted DI Il andDU I, thee laers orm dstint phsica

Two loamy sand deposits of mixed aeolian and alluvial origin lie above
DU if. Designated DU I II and DU IV, these layers form distinct physical '"'.

units traceable across the site. The deeper of the two, DU Ill, is a soft,

well sorted loamy sand with very fine sand. Areas of staining (Strata 405,
420, 510) indicate cultural modification, but there are areas without staining
(Stratum 421) as well (Figure 2-8). Small pockets of tephra and sand (Stratum
410) occur between DU I II and DU IV (Figure 2-6). This Is St. Helens series P

tephra, dated 2,500 B.P. (Davis 1984). Gravel Inclusions In DU III decrease

toward the south and west, Indicating that they originated on the slopes above
the s ite. ::"

DEPOS IT IONAL UN IT I V l=

The shallower unit, DU IV, is similar to DU Ill but harder and more .

compact, an Indication that it apparently has been altered more after

deposition. It Is also darker, probably due to soil development. A slightly
compact loamy sand, very fine and well sorted, becoming less silty and less e_".

compact Toward the bottom (Stratum 200) comprises this unit. The deposit is
thicker towards the west; in this area, the lower, less silty, and lighter

colored part of the unit was distinguished as Stratum 300. Stratum 300 is
probably part of Stratum 200, as it does not occur uniformly across the site,
and the boundaries between It and Stratum 200 are gradual. A thin,
discontinuous litter mat (Stratum 100) forms on the upper surface of this

depositional unit.

PHYSICAL AND CHEMICAL ANALYSES OF COLUMN SAMPLES

Twenty-four samples from three columns and two additional samples taken
near Column I were analyzed In the laboratory to obtain detailed descriptions
of the physical and chemical properties of the samples. These analyses

corroborate field observations and also help explain how cultural activities
may have altered the deposits. Column sample data are summarized in Appendix
A, Tables A-2 through A-4.

To a large extent, physical analyses simply corroborate field
Interpretation, and conclusions made about in situ cultural deposits.

Laboratory tests verified that the DU IV and DU IlI samples are similar.

Since both deposits are of mixed aeolian and alluvial origin and both contain

cultural deposits, this was a predictable conclusion. Physically, they are
characterized by darker color, greater angularity of grains, more charcoal,

bone, and shell, and less tephra than the DU II and DU I samples. They have a
higher percentage of sand relative to silt than the DU II samples. The grain

angularity of these sediments confirms that they are relatively unweathered
aeolian material from glacial deposits. The measurable presence of charcoal,

bone, and shell are cultural additions. These sediments must postdate the
tephra deposit since no tephra was found In them. With the exception of

.. . . . . . . . . . . . . . . . . . . .. . . . . .

... . . .



STRATA 0E9IRIPrIOt4S

100 Brown (IOYR 5/3) Litter mat, disturbed, discontinuous,

200 Pale brown (IOYR 6/3) Loamy sand, fine with a few coarse grains#
moderately welt sorted, possibly seolian, herd. Boundary:
ct~ear/graduaL and wavy/smooth.

300 Grayish brown (IGYR 5/2) Loamy sand Lens, very fine, well sorted,
Light, intermittent cultural staining, slightly herd. Boundary:- -*

clear and em ooth/di sconti nuous.

310 Pate brown/brown (IOYR 6/3-5/3) same matrix as 300, but no staining,
sof t. Boundary: gradual and smooth.r.~..

420 Brown (IOIYR 5/3) Loamy sand/sandy Loom, very fine, well sorted with aV
few smaLl gravels, soft, moderate cultural staining. Boundary: .. -

gradual and smooth.

421 Very pals brown (IOYR 7/3) same deposit as 420, but Lack@ Cultural *

staining. Boundary, gradual and saooth.

600 Pase brown (IOYR 6/3) sandy Loam, very fine, well sorted with a few
coarsa grains, slightly hard. Boundary: gradual and smooth.

740 Pale brown (IOYR 6/3) clay Loam, very fine, wlt-sorted, very compact,
may contain salt Boundary unknown.

7777
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Column 3, DU II samples show the largest percentages of silt. Samples from DU
I show large percentages of sand and those from Column 1 show more grain
rounding. These characteristics are consistent with an alluvial origin. The
extensive distribution of charcoal, bone, and organic material in Column 3 may
indicate a greater amount of rodent activity in this area than In those
sampled by the other columns. hb.

Chemical properties also differ among the depositional units. Acidity [-%
generally decreases with depth. Although each column exhibits a slightly
different pattern, soluble phosphate tends to have relatively stable, high
values in DU III and DU IV, in contrast with DU I and DU II. The lowest
exchangeable calcium values occur In DU III and DU IV, and coincide with those
strata which have evidence of cultural alteration. Column 3 shows a more
regular decrease In soluble phosphate and it has the highest pH values for all
strata. These patterns may be related to the fact that the column also has
the greatest amount of organic material. As mentioned above, rodent activity
may have mixed sediments, and spread organic material, thereby affecting the
chemical nature of the sediments.

in Column 1, two of the tephra samples show an Interesting contrast.
Sample 6 was taken from a compact clay loam lens 10 cm thick and 60 cm long.
Tephra occurs throughout the site In this stratigraphic position. Sample 9,
was taken from a lens 10 cm thick and 40 cm long. This Is the largest of
several small pockets on the border between DU III and DU IV, a place where
tephra otherwise does not occur. The stratigraphers suggest that Sample 9 is '-.

a secondary deposit, possibly redeposited by rodents. However, analysis . . _
showed that the lenses are two different tephras--the lower, St. Helens Series
Yn, and the upper, St. Helens Series P--in correct stratigraphic relationship.

CULTURAL ANALYTIC ZONES

Four analytic zones were assigned based on the location of cultural
material within the depositional units. Separable peaks of cultural material - "
occur In DU III and DU IV, and DU lib, where the tephra is found. Excavation
seldom proceeded beyond the upper surface of the lacustrine layer, but when it
did extend into the sandy strata of DU II, occasional cultural materials were
found. The four zones are general ly sitewide although the deepest zone, Zone
4, does not occur In the eastern part of the site. Table 2-2 summarizes the
stratigraphic definition, contents, and radiocarbon dates of each zone.
Profiles from testing phase units also were zoned In order to associate -L

radiocarbon dates and projectile points with the appropriate levels.

ZONE 4

Zone 4 Includes all DU I sediments below the compact lacustrine layer.
Since excavation sometimes stopped at the compact si It layer, these deposits
were not always examined (Figure 2-9). Therefore, the sample from this zone
Is smaller than the others. The decision not to excavate these strata was
made largely because of the high probability that the few cultural materials
that were found had been displaced from other strata by rodents, However, it

'W
.......... . ... . ..
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was designated as a separate zone since some material was found there. In

contrast to the other three zones, Zone 4 contained bones but few lithics. No
radiocarbon dates were obtained, but given overlying zone dates, it must
pre-date 4000 B.P.

ZONE 3

Zone 3, which is comprised of a series of sandy Ioams grading downward to
a compact silt and clay lacustrine deposit, is associated with DU II. This
zone was not Identified at the extreme northeastern margin of the site (Figure

2-10). Cultural materials are denser than those of Zone 4 but less dense than
those of Zone 2 above. As in Zone 2, lithics comprise about 50% of the

assemblage by number. This Is consistent with the occurence of St. Helens Yn -.

Series tephra, dated at 3,400 B.P., in the upper part of the zone. No

features were observed. A radiocarbon date of 3780±175 B.P. was obtained from

10S8E in this zone during testing. i*

ZONE 2

Zone 2 corresponds to the lower loamy sand stratum, DU Il l, and was
Identified In all units at the site (Figure 2-11). This zone had the largest
assemblage and is the only one with features. Its assemblage has a greater

proportion of bone and a lower proportion of lI thics (by number) than the
assemblage of Zone 1. Zone 2 Is clearly an in situ cultural occupation. A
radiocarbon date of 3363±394 B.P. was obtained from unit 10S4E. The age of
the zone is also bracketed by the overlying St. Helens Series P tephra (2,500
B.P.).

ZONE 1

Zone 1 is the deposit of cultural materials closest to the surface; it
corresponds to DU IV, the uppermost stratum of loamy sand. Zone 1 can be
identified across the entire site except in excavation unit 20S16E (Figure 2-
12), a riverbank unit where the sediments apparently had been eroded before
Chief Joseph Dam was built. Lithics predominate In this assemblage,
constituting 75% of the materials recovered. While some fire-modified rock

(FMR) was found, no features were associated with it. Plowing and pasturing
apparently have altered the aeolian sediments considerably. The presence of
historic artifacts in Zone 1 suggests that the cultural materials recovered

from these sediments were disturbed by historic activities. No radiocarbon

dates were obtained from Zone 1 and the cultural assemblage may date anywhere
from about 3000 B.P. to historic times.

............. ::
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3. ARTIFACT ANALYSES

This chapter presents data, discusses results, and suggests
interpretations from analyses of artifacts recovered from 45-OK-18. The
entire assemblage has been subjected to both technological and functional ..

analysis. Technological analysis describes elements of manufacture,
emphasizing raw materials and lithic reduction sequences. Functional analysis
describes attributes of manufacture and wear used to Infer how the tools were -"- --

used, In addition, projectile points from the assemblage have been subjected
to a stylistic analysis and classified according to form. The results of this
analysis allow Rufus Woods Lake points to be compared with types established
in other regions of the Columbia Plateau. Together, technological,
functional, and stylistic analyses provide a basic description of artifacts
collected at 45-OK-18 and highl ight aspects of the collection of Interest to
researchers. The analyses are likewise a guide to the more complete data
available In the project's computerized data base. Detailed descriptions of
analytic procedures and their rationale are Included in the project's research
design (Campbell 1984d). All three analyses will be evaluated more fully in
the synthesis report.

Analysis of artifact frequencies and stratigraphic data at 45-0K-18
identified four analytic zones (see Chapter 2). Data recovery yielded 10,264
artifacts, Including 10,241 prehistoric and 21 historic artifacts (nails and
staples). The artifact assemblage Is divided into bone, shell, fire-modified
rock (FMR), and lithics. Distribution of these categories by zone is shown in
Table 2-2. Amounts of excavated matrix for the upper three zones are roughly
equal, but excavation in Zone 4 was much more restricted. The table also
shows the number of artifacts per cubic meter. Zone 2 yielded the highest
artifact density by far, more than double that of Zones 1 and 3. The low
density of artifacts In Zone 4 prompted an early end to Investigation in this
zone. Statistical manipulation of density data for the upper three zones
indicates that density differences are not due to chance. Possible reasons
for the varying densities are discussed In the final chapter of this report.

The three analyses in this chapter focus on lithic artifacts. Non-lithic
artifacts have been classified only when specific descriptive elements apply.
Because only three bone tools were found at 45-OK-18, a separate bone tool
analys's was not done. Instead, the three objects are described and
Illustrated individual ly. -''

. : ._ *. .



TECHNOLOGICAL ANALYSIS

Technological analysis of artifacts from this site Involves five
dimensions of classification: object type, material, condition, dorsal
topography, and heat treatment (Table 3-1). The attributes of length, width,
thickness, and weight supplement the five primary dimensions. Only object
type material and dorsal topography are discussed in this section. The
attributes of length, width, and thickness will be discussed. Other data can

be found In project data base files.
All I lthIc objects except unmodified flakes and chunks were given formal

type names during functional analysis. These names are based on traditionally

accepted terms, not on functional analysis of manufacture and/or wear patterns
(see Campbell 1984d for defining criteria). All data presented below, In this
and the fol lowing sections, are sorted according to formal type designations.

Table 3-2 summarizes formal types by zone, providing basic background
information for comparison with Information about individual I ithic
Industries. For easier reference and comparison, formal types are subdivided
into groups: formed objects, worn and/or manufactured objects, miscellaneous

objects, and debitage. Comparison of Table 3-2 with Table 2-2 shows that
percentages of analyzed artifacts per zone differ. In Zone 1, 77.3% of the
zone total shown in Table 3-A was analyzed; percentages for Zones 2, 3, and 4

are 58.3%, 56.9%, and 32.4%, respectively. The remainder of the materials In
each zone consist of FMR, unmodified bone and shel I, and other nonlithic

objects.
Nine raw materials, plus bone and ochre, were Identified during I lthic

analysis. Three of these--jasper, chalcedony, and petrified wood--are
discussed joIntly as "cryptocrystaIlIne material" (CCS) because they occur
naturally In the same, or very similar, situations, and fracture In the same

manner. Basalt and fine-grained basalt are considered iogether for th3 same
reason, while granite, bone, and ochre are grouped with the "indeterminates"
because of their small numbers. Quartzite Is divided Into coarse-grained and
fIne-graIned because the two types flake differently. Coarse-grained flakes
Into tablets while fine-grained does not. All quartzite referred to in this
report Is tabular.

Table 3-3 summarizes the distribution of material types by zone. Chi-
square determinations between the three largest groups--CCS, quartzite, and

the basalts--in Zones 1, 2, 3 shows that the difference in relative frequency .- -

in each zone is due to causes other than chance at the 0.995 level of

confidence. By applying the same statistics to CCS and quartzite the same

results at the same level of confidence are achieved. We have not subjected
other materials to these tests because they occur In quantities too small for o-lstati stical anal ys is.'"": ]

Table 3-4 shows CCS artifact types by zone. There are relatively few
tabular knives and flakes In the CCS assemblage because CCS materials tend to

fracture conchoidally and seldom produce tabular flakes. CryptocrystallIne
objects apparently are easier to Identify than those of other materials,

resulting in relatively fewer indeterminate objects. Percentages of formed

.-,. . . . . . . .
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Table 3-1. Technological dimensions.

DIMENSION1d : ODJECr TYPE DIMENION V: TREATMENT

Conchoidet flake Definitely burned
Chunk Dehydrated (heat treatment)
Core
Linear flake ATTRIBUTE 1: WEIGHT
Unmodifiled
Tabular fluke Recorded weight in gross
Formed object
Weathered ATTRIBUTE II: LBNIH
Indetarmi rate

Flakes: Length is measured
DINERS10M II: RWM ATERIAL* between the point of impact and the

distaL and along the bulbar axis
Jasper
Chat cedo ny Other: Length is taken as the
Petrified Wood Longest dimension
Obsidian
Opal ATTRIBUTE III., WIDTH
Quartzite
Fine-grainied quartzite Flakes: width is measured at the
Basalt widest point perpendicular to the
Fine-grainad basalt buLbar axis
Sill cized mudatone
ArgiLLite Other: width is taken as the
Grenite maximum measurement along an axis
SiLtstona/mudetons perpendicular to the axle of Length
Schisat
Grephite/notybdenite ATTRIBUTE IV: THICKNESS
Bone/antI er
Och re Flakes: thickniesa is taken at the
SheLL thickest point on the object,
DentaLium excluding the bulb of percussion and

the striking platform
DIMENSION4 III: CONDITION

Other: thickness is taken as the
Complete measurement perpendicular to the
Proximal fragment width measurement along en axis
Proximal flake perpendicular to the axis of Length
Less then 1/4 inch
Broken
Indeterminate

DIMESION IV: DORSAL TOIP)G RPY

None
Partial cortex
Complete cortex
Indetersinate/not applicable

Only those ra motorists recorded from the si te are Listed
here; a complete Lisat is available in the Prject's Research
Design (Campbell 1984d).

Ori
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Table 3-2. Formed object types by zone, 45-OK-18.

Zone
Formal Type I Total- -

1 2 3

Frmed Objact 9 1Projectile point 9 47 -30

Prokjectile point bese 3 4 1 8

Bifac: 13 14 7 1 35
Dri LL 1 2 - - 3

Tabular knife 15 s0 2 -47

Bead 37 79 11 -127

Painted bone Objeact I - - 1

SubtotL. N 88 Is8 32 1 279
CaL % 4.7 4.4 3.6 1.8 4.4

Worn/Manufactured Obj ect
Amorphously flaked abject 1 1
Hammerstone 3 a 11
Large Linear flaka - 1 1 - 2
%aLL Lineer fleke a 64 27 4 103
Indeterminate object 2 5 1 - 8
Formad bane abject - I - 1
Modified bare abject - -- I

UnifaciaLLy retouched
abjeact 19 18 7 -44

BifacielLy retouched
objeact 12 19 9 40

Utilized only object 59 116 25 1 201

subtotal N 104 233 70 5 412
CaL % 5.6 6.5 7.9 9.1 6.5

Miscellaneous
Core 2 5 1 -8

Resharpening flake 2 10 1 -13

Ochre 1 3 -- 4

subtotal N 5 18 2 -25

Col 0.3 0.5 0.2 -0.4

Debi tags
CanchaidaL flake 1,380 2,748 684 43 4,853
Tabular flake 123 152 27 4 306
Chunk 162 267 67 2 48

subtotal N 1,665 3,165 778 49 5,657
Cal % 89.4 88.6 88.2 99.1 88.6

Total N 1,962 3,574 882 55 6,373
CDL t 29.2 56.2 13.8 0.9 99.9
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Table 3-3. Summary of materials, 450K-18..

Zone
Meotrist Type TotaL

2 3 4

Jasper, chaLcedony. N 1,55 3,112 785 50 5,513
petrified wood CoL % 84.0 97.0 99.2 90.0 96.5

Ouarti to N 146 192 32 4 374
CoL % 7.8 5.4 3.6 7.3 5.9 .

Fi no-gral ned N 17 15 8 - 40
quartz i to Cot 0.9 0.4 0.9 - 0.6

BasaLt, Fine- N 90 176 34 - 300
grained basalt CaL % 4.8 4.9 3.9 - 4.7

Obsidian N 7 24 5 -36
CoL % 0.4 0.7 0.6 - 0.6

Other N 37 56 16 1 110
CoL % 2.0 1.6 1.8 1.8 1.7

TotaL N 1,962 3,575 B91 55 5,373
CoL 99.9 100.0 100.0 100.0 100.0 AL

objects, worn/manufactured objects, and detritus are surprisingly similar for
each zone, even where small numbers of artifacts are Involved, as in Zone 4.
This homogeneity indicates a constancy through time in the site occupants'
preference for certain formal types of cryptocrystalline objects.

Table 3-5 presents the metric attributes of cryptocrystalIlIne conchoidal
flakes by zone, so they may be compared with other Industries. Flakes with
maximum dimensions <1/4 In and broken flakes that could not be measured
accurately are not Included in this table. Average metric dimensions are
similar among zones.

If we compare zone percentages of primary and secondary debItage (Table
3-6), including small flakes, we must conclude that little change through time
took place at the site. We Infer then that the cryptocrystalline industry ,. .

remained relatively unchanged during the several occupations of 45-OK-18.

Table 3-7 shows the formal types of artifacts made of quartzite raw
material. The formed object group includes only tabular knives. All tabular
knIves except one of CCS and two of Indeterminate materials are made of
quartzite. Since this material tends to fracture along straight, parallel
planes, tabular flakes also occur In proportionally large numbers. The
frequencies of retouched and ut(I ized objects made from quartzite in relation
to the total number of quartzite artifacts Is surprisingly low. This low
frequency of worn and/or manufactured objects Indicates that quartzite was re
used mostly to make tabular knives at 45-OK-18.

. . . . . . 7
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Table 3-4. Cryptocrystalline Industry (jasper, chalcedony, and
petrified wood), 45-OK-18.

Formal Type Zone____________ Total % of
1 2 13 j4 FormatLType'

Formed Object
Proj ecti te Poi nt 7 10 5 - 22 73.3
ProjectiLe Point Base 2 4 1 - 7 87.5 ..

Prjectile Point Tip 4 10 1 - 15 83.3
Bifece 12 13 5 1 31 88.5
Dri LL 1 2 - - 3 100
Scraper 2 5 2 - 9 90.0
Tabular Knife I I 2.1

Subtotal N 29 44 14 1 99 31.5
cot % 1.9 1.4 1.8 2.0 1.6

Wornlhnufactured Object
Amorphously Flaked I 1 100

Obj ect
Large Linear Flake - I - - 1 50.0
SbetL Linear Rlake 3 53 22 4 92 89.3
Indeterminate 2 3 - -5 62.5
Unifeci ally Retouched

Objeact 19 18 6 - 43 97.7
UifecielLy Retouched

Object 11 1s 9 - 36 90.0
Utilized Flake 57 112 24 1 194 96.5 L'&

Subtotal N 99 209 M1 5 372 90.3
Cot % 6.3 6.7 7.3 10.0 6.7

Miscellaneous
Care 1 5 1 - 7 87.5
Rasharpening BMade 2 9 1 - 12 92.3 z.

Debi tage
ConchoidaL Flakes 1,280 2,539 84 42 4,556 93.9
Tabular Flakes - 1 - - 1 0.3
Chunks 155 256 64 2 £77 95.8

Subtotal N 1,435 2,846 709 44 5,034 69.0
Co 91 .7 9M.5 90.2 38.0 91.3

Total 1,565 3,112 796 50 5,513 86.5r

1See Table 3-2 for format type total.
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Table 3-5. Metric attributes of cryptocrystalline
concholdal flakes by zone, 45-OK-lB.

Attribute Sta ti stic Zon Total
1- 2. .T 4

Length i 9.0 9.4 9.3 8.9 9.24
s. d. 3.7 4.1 3.6 3.3 3.9 V''

N 615 1,137 308 20 2,090

Width R 9.7 8.8 9.9 9.7 8.91
s. d. 3.9 4.1 4.0 6.2 4.0
N 515 1,135 308 20 2,078

Thickness R 1.96 2. 03 1.93 1.93 2.00
a. d. 1.12 1.25 1.13 2.01 1.21

N 616 1,135 309 20 2,079

FRakes Loe then, 1/4-in deleted.

Table 3-6. Primary and secondary OCS debitage by zone,
45-OK-18.

Kind of Dabitage 2 on Total

Secondary: *\*'

FRakes without N 1,053 2,009 533 33 3,623
Cortex Cot % 73.4 70.6 75.2 75.0 42.1

Primary:
Rakes with N 171 297 75 2 546 .-

Cortex and Chunks Cot % 11.9 10.7 10.6 4.5 10.9 .-

VIndeterminate N 211 540 101 9 961 2-
Ftakes Cot % 14.7 19.0 14.2 20.5 17.1

Total 1,435 2,848 709 4 5,034

Dsbi tags 9 0 3 1 0
< 1/4-in Col % 13.4 17.7 13. 22.7 15.9

Dsbitags N 1,242 2,342 616 34 4,234
S> 1/4-in Col % 88.6 92.3 96.9 77.3 94.1

Total 1,435 2,946 709 44 5,034
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Table 3-7. uartzlte Industry, 45-OK-18.1

Zone
Formal type TotaL Z of

1 2 3 Formal. Type2

Formed Obj act
TabuLar Knife N 13 29 2 - 44 .6

CoL % 8.9 15.1 6.3 11.8 15.81

Worn/Manufactured Obj ct L
Hammeratone I - - - 1 9.1
SmaLL Linear FLake - I - - 1 1.0
Indeteminate - 1 - - 1 12.5
UnifeciaLLy Retouched - - 1 - 1 2.3
Obj act

UtiLized FLake - 2 - - 2 1.0

Subtotal N 98 208 81 5 372 90.3
DoL % 6.3 6.7 7.3 10.0 6.7 ,

Debi tage
Conchaidal FLakes 6 9 3 - 1s 0.4
TabuLar FLakes 123 150 26 4 303 99.1
Chnks 3 - - - 3 0.6

Subtotal N 132 159 29 4 324 5.7
CoL % 90.4 82.8 90.6 86.6

Total 148 192 32 4 374 5.9

1 Fl ne-grai ned quartz ito excluded.
2 See row totats, TabLe 3-2 for formaL type totals.

The metric attributes of quartzite objects shown In Figure 3-7 Include
measurements on both conchoidal and tabular flakes. Length and width, defined
on the basis of striking platforms and bulbs of percussion, could not be taken
on tabular flakes. Large differences In thickness occur only in Zones 3 and
4, where numbers of objects are small. We attribute this variation, then, to
sample size differences.

Table 3-9 presents data about primary and secondary quartzite debitage.
Frequencies of debitage types and sizes change relatively little except In
Zone 4. We again attribute this to variations In sample size.

As shown in Table 3-10, few artifacts are made of fine-grained
quartzite--only a small number of worn/manufactured objects and detritus. -

Each of these categories represents less than 1% of the analyzed assemblage.
No formed tools, cores, or resharpening flakes are present. Tables 3-11 and
3-12 present metric and debitage data for fine-grained quartzite. These
tables are offered only for comparative purposes since the numbers are so
small.

-_7L

...............-- '-:.'..
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Table 3-8. Metric attributes of qurzt concholdal
and tabular flakes by zone, 45-OK-18.1

Zone
Attribute Stti sti c Total

1 2 3 4

Length 11il.7 9.9 - - 9.9
a. d. 3.4 2.7 - - 3.1
N 4 7 - - 1

Width it 11.2 9.3 - - 10.0
s. d. 4.5 1.4 - - 2.9
N 4 7 - - 11

Thickness X 2.81 2.51 2.21 3.34 2.53
s. d. 1.87 1.95 1.77 3.32 1.92
N 136 177 29 4 346

1 Flakes Less then 1/4 inch deleted. Length and width taken on
conchoidaL flakes only. %%

Table 3-9. Primary and secondary quartzite debitage, 45-OK-18.

Zone

Kind or Debi tag. on TotalNI 2 3~ 4
Secondary

Flaes with cortex N 98 111 23 3 235
Cot 1 74.2 69.9 79.3 75.0 72.4

Primary:%
Flakes wi th N 19 19 2 1 40

cortex and chunke CoL % 13.6 11.9 6.9 25.0 12.3

Indeterminate N 16 29 4 - 49
flakes Cot % 12.1 19.2 13.8 - 15.1

Total 132 159 29 4 324

< I-i g Got N 3.0 8.9 3.4 4.9

Dsbitage N 129 148 28 4 a
> i/4-in CaL % 97.0 93.1 96.6 100.0 95.1

Total 132 159 29 4 324



TablIe 3-10. Fine-grained quartzite Industry, 45-OK-18.

Zone . .;

Formal Type 13Total * *-

1 2 3 14Formal Ty pe2

Wornhhnufactuired Object
Hammerstona s 9.1
SmeL.L L Ineer Fluke s 1.0
Utilized Only Object 1 0.5

subtotal N 2 - I - 3 0.7
CIL 11.8 - 12.5 - 7.5

Debi tag.
ConchoidaL Flakeas 15 13 5 - 33 0.7
Tabular Flakes - - i - 1 0.3
Chunks - 2 1 - 3 0.6

Subtotal N 15 15 7 - 37 0.7
Cal % 98.2 100.0 97.5 - 92.5

Total 17 15 9 0 40 0.6

See raw total.a, Tablea 3-2.

Table 3-11. Metric attributes of fine-grained quartzite
conchoidal flakes by zone, 45-OK-18.

1

Attribute Statistic Zone TotaL1

2 4

Length i 13.8 9.7 8.0 11.5
s. d. 7.1 3.9 - 5.8
N 9 a 2 - 19

Width 2 14.9 12.5 10.0 13.5
s. d. 8.4 6.7 - 6.3r
N 9 a 1 - 19

Thickness 1 3.34 2.04 1.70 2.67
a. d. 1.63 1.39 - 1.59v
N 9 a 1I 1

Total 19 19 3 - 40

IFlakes Lees then 1/4-in deleted.
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Table 3-12. Primary and secondary fine-grained quartzite
debitage, 45-0K-1 8.

h.

Zone - " •
Kind of Debitage 2 TotaL

Secondary:
FLakes without N 13 7 4 - 24
cortex CoL % 86.6 46.7 57.1 - 84.9

Primary:
Flake ewith N 2 4 1 - 7
Cortex and Chunks CoL 13.3 26.7 14.3 - 18.9

Indeteminate N - 4 2 - 6
FLkes Cot % - 26.7 29.6 - 16.2

Total 15 15 7 37

Debitage N - I I - 2
< 1/4-in Cot - 6.7 14.3 - 5.4

Debitage N 15 14 6 - 35
> 1/4-in CoL % 100.0 93.3 85.7 - 94.6

Total 15 15 7 - 37

Table 3-13 presents Information on both basalt and fine-grained basalt
artifacts. We have combined the two kinds of basalt because of their similar
fracturing characteristics and the small size of each artifact group.
However, these two materials may have had different sources. A basalt erratic-.-
Is present at the site, but no fine-grained material was found near ft. Of
the basalt objects, 10.3% are basalt and 89.7% are fine-grained basalt.

Basalt projectile points constitute a large percentage of the total
number of projectile points, but no drills, scrapers, and tabular knives are
of basalt. The absence of dr Ill Is from the basalt assemblage may be due to
sample size, which Is very small. Tabular knives are restricted primarily to
the quartzite industry. No unifacially retouched objects and only a few
utilized objects of basalt were found, and basalt debitage is slightly
underrepresented in comparison to the lithic assemblage as a whole. Of the
127 beads at the site, I6 were recorded as basalt. Indentificatlon of
material on these small, ground artifacts was difficult and It is possible
that many of the beads are actual ly made of a somewhat pIaty, fine grained
metamorphic which is softer than basalt.

Table 3-14 presents the metric attributes of basalt conchoidal flakes,
and Table 3-15 shows primary and secondary basalt detritus. In both cases,
little variation occurs between zones, except where absolute numbers of
objects are very small.

%
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Table 3-13. Basalt Industry (including fine-grained basalt), 45-OK-18.

Zone
Format Type Beset Raw S atof7A

Ty Pat 2 1 3 4 TotaL Forest Type2

Fonmed Objects 35

Prql~~ ~ ~ 46.7a o t 2a 2.

Prmjerti o i Bse9 a 2 - - 2 18.2
PraLL tLea FoiakTi 9 2 1 - 3 58.7

Biee9 - 3 2 - 5 .

Beecs 9 17 72 - - 3i 9.

SubtotaL N 42 10 34 - 133 47.

Camlstn 2 2. 1.7 9.932

Cachie r Fake a 1 - 21 3.0
9 38 72 155

Coikaz 8h 2ct 1 1.4
9 1 3 - 4

SubtotaL N 48 99 173 15 .
Cot % 50.0 5.6 50.0 - 5.3

Mi sae Lt =- ar me 2 a t tts

2 nhoa t F~tLae TJ 8 &a 13 2 1a.

36 72 15 12
Chunks~ 2 1 1.

9 1 3

. .. oa N45 8 1.- 11 .

L -aa so 17.4 - 0 .

. . . . . . . . . . . . . . . ..f r fo . . . . . . . . . . ..~s

. . . . . .. . . . . . . . . . . . . . . . .
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Table 3-14. Metric attributes of basalt conchoidal ~ -.

K ~flakes by zone, 45-OK-18. 1  I1.

Attribute Stati sti c TotaL

Length 11.30 12.90 9.30 12.1
s. d. 7.3 178 394.
N 23 43 6 - 72

Width i 13.80 12.50 10.00 12.74
s.d. 10.3 13.1 5.2 11.7
N 23 43 6 - 72

Thickness R 2.38 i.93 1.87 2.07
s. d. 1.94 1.76 1.06 1.77
N 23 43 6 72

I R~akes Lees than 1/4 inch deteted.

Table 3-15. Primary and secondary basalt debitage, 45-OK-18.

Z one
Kind of Debitage II ITotaL

1 2 3 4.

Secondary.
FRakes without N 39 71 14 - 124

Cortex CoL % 96.7 79.8 92.4 - 2.1

Primary:
Raskeswi th N 4 7 1 -12

Cortex and Chunks Cot % 9.9 7.9 5.9 -7.9

Indeterminate N 2 11 2 -15

FRakes Cot % 4.4 12.4 11.9 9.3..,

Totat 45 89 17 - 151

Debitage N - 9 1 - 0 -

< 1/4-in Cot % 10.1 5.9 - 6.6

Debitage N 45 930 16 - 141
IF > 1/4-in cot % 100.0 99.9 94.1 - 93.4

TotaL 45 89 17 - 151

* ..
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Data on obsidian artifacts are shown In Table 3-16. We present this

material separately despite the smallI absolute numbers because obsidian does
not occur natura IIy I n the project area; the clIosest known source I s i n
central Oregon. Table 3-16 shows that obsidian artifacts are restricted to a
small number of formalI types.

Table 3-16. Obsidian Industry, 45-OK-18.

Zone .

Formal Type 12 3 4Total of?

Formed Object
Bifece N - I - - 12.9

COL % 4.2

Worn 11nufoctured Object
SmeLL Linear Flak. N - I - - 11.

CaL % 4.2pDebt tage
ConchoideL R~akes N 7 22 5 - 34 0.75

CoL 1 100.0 91.7 100.0

Tal7 24 5 - 36 0.65 ofAalyzed

SSee ra total a. Table 3-2.

Table 3-17 presents metric attributes of obsidian objects. Conchoidal
flakes of obsidian are relatively large compared to flakes of other materals.
Primary and secondary debitage data In Table 3-18 show that neither primary
flakes nor flakes less than 1/4 in in size were found. While we would expect
to find no primary flakes the absence of very small flakes Is unexpected.
Once again, small sample size makes sampling error probable.

Table 3-17. Metric attribu es of obsidian conchoidal .

flakes by zone, 45-OK-18.

Zone
Attri bute Statistic Total

imi 2 3 4

Length 1 7.70 10.30 6.00 9.40
. d. 2.10 5.30 - 4.70
N 3 9 1 - 13

Width 1 7.30 7.10 8.0 7.20
a. d. 0.6 2.1 -1.90

N 3 9 1 - 13

Thickness X 1.20 1.44 0.60 1.32
.d. 0.40 0.75 - 0.89
N 3 9 1 - 13 @

Flakes Lose thani 1/4 inch deleted..-
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Table 3-18. Primary and secondary obsidian debitage,
45-OK-18.

Zone
Kind of Debitage Total.

1 2 3 4

Secondary:
Fl ekes without N 5 22 5 32
Cortex Cot % 71.4 100.0 100.0 - 94.1

Indeterminate N 2 - - - 2
FLakes Cot % 29.5 - - - 5.9

Total N 7 22 5 - 34

1 No flakes < 1/4 in. No primary debitage. N.

DISCUSSION

The relative frequency of basalt changes very little among the zones
(Table 3-2). CCS objects decrease slightly in frequency from Zone 3 through
Zone 1 while quartzite objects Increase in frequency.

Table 3-19 summarizes the formal types of each I lthic Industry. CCS and
basalt industries provided raw materials for the greatest number of formal
types as well as the greatest number of formed objects. Quartzite was used
exclusively for the manufacture of tabular knives. Change in the relative
frequencies of CCS and quartzite through time, seems to represent an Increased
preference for quartzite tabular knives from Zone 3 through Zone 1. The
percentage of CCS formed objects is rather low In comparison with the relative
frequency of total CCS objects In the assemblage, as shown by the bottom row
in Table 3-19.

Comparison of worn/manufactured objects other than formed objects shows
that those of CCS are most numerous and diverse. Basalt, quartzite, and
obsidian objects follow In absolute frequency and diversity. The figures for
CCS seem high while those for quartzite seem low in relation to their relative
frequencies in the total assemblage. This probably results from the many
small, linear flakes and retouched and utilized objects In the CCS group, all
of which require thinly and concholdally fracturing raw materials. CCS
materials have these characteristics while quartzite does not. Basalt Is
intermediate In fracturing characteristics.

The few cores recovered at 45-OK-18 suggest that raw materials brought to
the site had been converted to blanks or preforms at quarry sites. Small
chunks of raw material, except tabular quartzite, probably occurred naturally
at the site and were converted into core tools. Coarse-grained quartzite is
the exception. Core tools made from it are very hard to recognize because
coarse-grained quartzite breaks into tablets natural ly. tlk W

The relative frequency of debitage of each kind of raw material
corresponds rather closely to the relative frequency of artifacts of each kind
in the assemblage. This Is not unexpected, since debitage (except in the
basalt assemblage) makes up by far the largest percentage of each material.

. . . - - - .. - • * . -* " .- . . . * . - - , . . , ° . °. . . . , . . - .. . -* .. .*- .



48

Z w o o [ w - -e 4 CMuV4I

0 Vn P, qinC

z I I rCUhnCD I .I -CU I icu 1 r r S~ N 2

z 3 Mn m

am
, n 4 a Iu NmWc w CD0Sn) 0 l r

C0 Z O C.) M' 1 IC I) u I

c~N z) S u~ a N S
V . i I . . I * . .s

C n d . ' u 4 C) - C
4IAS

(D W z .- C') 0

4-* 30 1 u I I Iv

0 C') 8 B ' 2 )

C11111m1.1 co Lo (04 CU.uo
0' Sn Sn 0)C Cu ). r a a Sn i

g- I 0

m a a . 3

LO f 6 L a %_

W! I'r555I O.- a 0 at

C'LS N a U.N CO!

0. (Li oI D0

LL~~ Jt

2 u- -



4+9

Table 3-20 summarizes metric attributes by I ithic Industry. Because of
the great difference In number of specimens between industries, these
comparisons are tenuous. At best, trends for comparison with data from other

* sites can only be suggested here. Obsidian and CCS flakes are very thin and
relatively narrow In relation to length. Basalt flakes tend to be long and
wide but also relatively thin. Both types of quartzite flakes are long, wide
and thick. These metric attributes suggest that these are differences in
formal types and functions among raw materials.

Table 3-20. Summary of metrIc attributes of debitage by ilthic -;.

Industry, 45-OK-18.

I Fi ne-grai ned "
Attribut. Statistic CryptocrystaLLine Quaertzit te BasaLt Obsidian

(mm) - -

Length R 9.2 9.9 11.5 12.1 9.4
s.d. 3.9 3.1 5.8 14.4 4.7
N 2,080 11 19 72 13

Width 8 6.8 10.0 13.5 12.7 7.2
s.d. 4.0 2.9 6.3 11.7 19

N 2,078 11 18 72 13

Thicknass 1 2.00 2.63 2.67 2.07 1.32
s.d. 1.21 1.92 1.59 1.77 0.69

N 2,079 346 19 72 13

Table 3-21 summarizes debitage data by lithic Industry. Again, small
absolute numbers of objects In several of the categories introduce errors
based on sample size, and only trends can be suggested. We assume that
primary debitage results from the initial trimming of nodules of raw materials
by prehistoric flintknappers, while secondary debitage results from the
manufacture of preforms and blanks. Tertiary debitage Is the end product of
finishing blanks Into formed objects. We consider flakes smaller than 1/4 In
as a rough Index of formed object production. By comparing the percentages -
of these three kinds of debitage we can make inferences about the
SfIlintknapping process at the site. The table shows that no Initial trimming
of obsidian nodules took place. Fine-grained quartzite nodules were trimmed
more than the nodules of any other material. The low percentage of basalt
primary decortation flakes may reflect our difficulty in recognizing basalt
cortex since so many chunks of basalt are found near the basalt erratic at the 1:41
site. The relatively high frequency of CCS primary debitage suggests that CCS
raw material was available near the site, and that nodules were brought to the
site and trimmed.

Percentage frequencies of tertiary debitage indicate that no quartzite
objects were manufactured at the site while a relatively large number of CCS
objects were produced. The low frequencies of the other raw materials suggest
that tools may have been manufactured primarily near their source.

Al I materials except obsidian may have been procured from sources at or
near the site. Quartzite and fine-grained quartzite occur as river cobbles
along the beaches of the Columbia River. The erratic just south of the site

. .- ,,, . .. ,
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may have been a source of the coarse-grained basalt, although we do not know
If It Is the right quality for flintknapping. Fine-grained basalt and regular
basalt may be available in river gravels and In basalt outcrops on the south !J
wall of the canyon across the river from the sIte. Cryptocrystalline
silicates may also be available there.

Obsidian, then, is the only material that definitely had to be
transported a long distance. (This Is also probably true for petrified wood,
which we did not look at separately In this report.) Table 3-21 reveals that
primary reduction of this material did not take place at the site. Two of the -7

obsidian flakes are so fragmented that we cannot determine the presence of
cortex. The remaining 34 flakes are secondarily detached material. The
absence of flakes <1/4 in suggests that formed objects of obsidian were notmanufactured at 45-OK-18, although the smallness of the sample size must
temper that conclusion. The presence of a few relatively large concholdal

flakes hints that an intermediate step of reduction may have taken place. No
evidence of the resharpening of obsidian objects has been found.- -

Basalt secondary debitage has the second highest relative frequency, but
the sample size Is small, and percentages are not greatly different from those
of other materials. Since only CCS debitage occurs in numbers sufficiently
large enough so that the sample size Is trustworthy, no comparisons between
materials are possible. The data do indicate that the site occupants
primarily reduced all materials except obsidian at the site and produced
formed objects from them. Apparently, only CCS objects were resharpened.

FUNCTIONAL ANALYSIS

Functional analysis of artifacts Involves two different groups of
dimensions: those that describe entire objects and those that describe
individual areas of wear on each object. Three dimensions apply to the first
group: utilization and/or modification; type of manufacture (where
applicable); and manufacture disposition (describing the extent of
manufacture) (Table 3-22). Seven dimensions describe wear areas on objects:

condition of wear (whether worn area on broken objects Is complete or
partial); the relationship of wear to manufacture; the kind of wear; the
location of wear on an object; the shape of worn area; the orientation of
wear; and, the edge angle of each wear area (Table 3-22). The following
analysis describes the worn and/or modified objects from the upper three zones
at 45-OK-18. Of the six modified objects from Zone 4, only one exhibits a

wear area.
Tables 3-23 and 3-24 show relationships between presence of

wear/manufacture and kind of manufacture for formed objects and all other worn
and/or manufactured objects, respectively. For our analyses, we have limited
the definition of manufacture to the production of an object for a specific
function. Objects such as cores and linear flakes which are the result, but
not the sought-after end product, of the Ilthic reduction sequence, are thus

considered "manufactured." Two tabular knives that exhibit no manufacture are
Included in Table 3-23 because they were split off quartzite cobbles in such a
way that they could be used without further shaping. Other than the two . .-.

~~..- . ........ ....-....-. ...........-.... ,......-.......-..--.:.-.
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Table 3-22. Functional dimensions.

DIMENSION I: UTILIZATION/NODIFICATION DIIENSION VI: Continued -W.."

None Fee thered chipping
Wear only Feathered chi ppi ng/abr asi on N.
Manufacture only Feathered chi ppi ng/moothi ng
Inufacture and wear Feathered chipping/crushing
Nodified/i ndetemi rate Feathered chipping/poL ishing
Indeterminate Hinged ch ippng

Hinged chipping/abreaon
DINESIGI II: TYPE OF ANMUFACTURE Hinged chipping/moothing

Hinged chipping/crushing ..

None Hinged chipping/poliahing . -.
Chipping Norm
Packing
Grinding DIMENSION VII: LOCATION OF WEAR
Chipping and pecking
Chipping and grinding Edge only
Packing and grinding UnifaciaL edge
Chipping, pecking, grinding BifaciaL edge
Indetetmirate/not applicable Point only

Point and unifaciaL edge
DINENSION III: MANUFACTURE DISPOSITION Point and bifaciaL edge

Point and any combi nation
None Surface
PartiaL Terminal surface
Total None
Indeteminat /not applicabLe

DIMENSION VIII: SHAPE OF WORN AREA
DIMENSION IV: WEAR CONDITION.

Not appLicabLe
None Convex
CompL ate Concave
Fragment Straight

Poi nt
DINBISION V: WEAR/MANUFACTURE Notch

RELATIONSHIP SLightly convex
Slightly concave

None Irregular
Independent
Overlapping - total DIMENSION IX: ORIENTATION OF WEAR
OverLapping - partial
Independent - opposite Not applicable
Indeteminate/not appLicabLe ParaLLeL

ObLique
DIMENSION VI: KIND OF WEAR PerpendicuLar

Diffuse
Abraei or/gri ndi ng Indeterminate

Smoothing
Crushing/pecking DIMENSION X: OBJECT EDGE AGLE
PoLishing Actual edge angle

.. °- -%I

. . -.- -..
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Table 3-24. Presence of wear/manufacture and kind of manufacture, other
than formed objects, 45-OK-la.

* Kind of Nnnufactiae
2

Format Type Wear/ Zone TotaL TotaL
anufecturo

1
11 2 a
I 21 1 2 9 1 2 9 1 2

Asorphousty ILaked I I - - -- - - - - - 1
object

Haiierltonm 2 3 - - 7 - 10 - 10
5 - - - - - I - - - - - 1 12

Large Linear'fLok. 1 - - - 2 - - - - -. . -'
2 - - - 1 1 1 ,. - "-

2

90eLL Lner ILke 1 61 S 26 - - 95 - - 95
2 - - - 2 - - 1 3 - 3S . .. 1 1 1" . .. * . '

Core 1 2 - - 4 - - 6- -*- 6*-"-"3 . . . . . .- - I" - I"-- I
4 - 1 - 1

Reharpeonlng fLake 1 - 2 - - - 2 2
3 . . . . 7 1 8 8r
4 1 - - 1 - - 2 - 25 - - - - - - 1

13
Formed bone object 5 -- - t - -. ' -.-.I

Modfied bos oject 5

Indeterelrnte 1.. 1 - 1 -
5 - - 2 - 2 - - - 2 4 66 1 - - - - 1I 1I . _Am "

Unifeciitly retouched 3 - 4 e -6- 1 - 1 ti1 . ....
ftak 4 - 15 - - 12 - - 6 33 - 33

BIfecteLLy retouchd 3 - 4 - - 10 - - 1 15 - 15
iLaka 4 - 15 - - 12 - - 8 - 25 - 25

40
Utitlottion onLy 2 59 - 114 - - 24 - - 197 - - 197 -

4 3 . . . . 3 3
200

Totet utitized/ I Be- 2 - 26 - 1 103 2 1 1GO
eodified 2 62 - - 10 - - 26 - - 211 - - 211

3 - - - 23 - - 4 - 35 35
4 - 24 - - 25 - 4 - - 64 - 64

- 3 - 2 5 - - - 2 6 106 - - - - - 2 - - - - - 2 2

TotIL N 73 32 3 139 53 7 52 Is 1 314 103 11 420
x 67.6 2 .8 2 75 2123 U 732 254 1.4 73.4 24.1 2.6 100.0-

Presence of uer/anufecture 2 Kind of Manufacture
1. 1. Nor
2. Wear onLy 2. Ohipping " xx-.2Y
3. NMnufcture OnLy 9. Not icppiaCbLe/Indetrminte .'. .-- "
4. Wesr od Ieuf"-re 

No,

5. Nodifiled tndeterminate. - -

.. -.7 '7,%

:.:.-:-.:-.:-

% N .
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* tabular knives mentioned above, all formed objects are either chipped or have .
Indeterminate manufacture. Almost half the remaining tools have indeterminate
wear and/or manufacture. The group, however, Includes many beads so small
that it cannot be determined whether they were worn or not. These beads were
not produced by chipping. In Zones 1 and 2, about 50% of the formed tools are
chipped, and most of the remainder are of Indeterminate manufacture, If we
disregard beads, only two artifacts, less than 1% of formed objects, fall into

the Indeterminate group. The variation from this percentage In Zone 3 _o___

probably is due to the small sample size. If we disregard beads, from 98% to
100% of all formed objects In each zone are chipped. These data indicate that ,
very little change in manufacturing processes took place at the site through
time. .-

Almost 25% of the formed objects are manufactured and have no wear, while
almost 33% are both manufactured and worn. If we discount beads, the
proportions of these groups increase to over 40% and almost 60%, respectively.

Table 3-24 presents the same data for modified objects other than formed
objects. This table Includes objects defined on the basis of wear (such as
hammerstones and retouched and utilized objects) and those defined on the
basis of form, such as Iinear f lakes, cores, and resharpenIng f lakes. Nearly
25% of the objects in Table 3-24 are classified as having neither wear nor
manufacture. The large numbers of linear flakes and linear flake cores, which

*:: are defined by form, make up the bulk of nonworn, nonmanufactured items. '- A'
Nearly 50% of the objects In the table exhibit wear only. Most of these are - .
naturally occurring stones used without manufacture. They are referred to as
utilized only objects. The remainder, about 3% of the total, are hammerstones
and linear flakes. Less than 10% of the objects show manufacture only, and --"-

* 15% show both wear and manufacture. Less than 3$ are classified
"Indeterminate" with regard to presence or absence of wear/manufacture. Only

* about 27% of the objects show any manufacture beyond that by which they were
formed. Almost all of these show chipping manufacture; the remainder are of
Indeterminate manufacture.

Relative frequencies of categories of manufacture are similar between
Zones 2 and 3. The relative frequency of objects without manufacture In Zone
1, is higher than in the other zones; consequently, the relative frequency of
manufacture by chipping Is lower. We cannot attribute this difference to -"-.-"J
sample size, since the number of objects from Zone 1 is much higher than the.'
number from Zone 3.

Tables 3-25 and 3-26 show numbers of wear areas on objects in each formal
category. These are the focus of data presented below. Each wear area on an
object is treated separately and regarded as a separate tool. A pointed
biface, for example, might have wear on Its point and on one or more of its
edges. If this wear Is continuous from the point along the edge, It is
treated as one wear area. If, on the other hand, wear areas are separated by
an unworn stretch of edge, they are treated as two different tools. If a
bifacially retouched object has wear on only one face, the location will be
listed as "unifacial edge". Conversely, , unifacially retouched object may
exhibit wear on both manufactured and unmanufactured sides. This will be

.o . . .

* *' o. - °, . .*o -o *, *..-*- .o . . , - . , -,* , - ..- .- ** *- - * *. - * *, , - . .
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Table 3-26. Comparisons of objects and wear areas--modif fed objects other
than formed objects, 45-OI(-18.

Formal Types N of INa N f Rel Wear N of Ratio wear N of Am Mlo Wear Total Ratio

Amorphously I 1/1=1.00 - 11.
ftlad object

imwearstone 1 1 8/3-2.67 3 14/"=. 75 - i 2/1-2.0
2 -4-

Large Linear I'Lake 0 I 0/1=0.00 - 1/1-1.00 1/2---.50

Sall Linear ftaka 0 8 0/&90.00 62 2/82=0.03 27 1/20-0.04 3/99=0.03
1 2 1

Core 0 2 0/2-0.00 4 1/5-0.20 1 0/140.00 1/"=.13 -

Reshorpening flake 0 1/2=0.50 5 8/8=i.00 I a/1=0.00 81/11-0.73 .

2 -2
3 -

4 -

Sifeciatty retouched 0 4 11/12-0.02 9 14/19-0.74 1 111"=.22 3514"=.68

flake 1 6 7 62 1 2 1 .

3 1 1 1

Utilized only 1 41 90/811I.61 79 173/116-1.49 13 40/24-1.67 311/2Ui1.55 r.
2 9 259
3 6 6 1
4 4 1 2
5 1 2 1

Bone. technologically 0 - I 0/1=0.00 - 0/140.00
modfied only .

Other fotwad bone a - 1 /1=0.00 - 0/1-0.00 .

obj act *

Indeterminae 0 2 0/2--0.00 2 P/4=0.50 - 2/"=.33
1 2

Total N ofeaer 0 21 91 31
ors@ per object 1 58 0 23 ..

2 18 137 11
3 9 a 3
4 5 53 .~

Total weer erae 142 142/1101.29 232 232/2450.95 66 66/71".83 440/428=i.03
and ratio

Ratio, bors 142/11"-1.29 232/242-0.94 86/71".93 440/424.1.04
deleted

IF

-. 6.
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shown as "bifacial edge" wear. Wear listed as "edge only" is on the very edge
of the object; it does not extend up either side.

Table 3-25 shows this data for formed objects including beads and bone
objects. Ratios represent the average number of wear areas per object for
each type. Tabular knives have the largest average followed by scrapers and
projectile points. The low number of wear areas on bifaces is of Interest, as C
Is the relatively low number on projectile points. As noted above, no wear
areas were Identified on beads. The bottom row of data In Table 3-25 shows
that ratios vary between zones from a low of 0.7 in Zone 3 to a high of 1.04
In Zone 1 and indication that formed objects were used more Intensively, or
for more diverse purposes, during more recent occupations. ,'') -

Table 3-26 presents the same data for worn and/or manufactured objects
other than formed objects. The ratios clearly show a difference between
formal types defined on the basis of wear areas, with average ratios of over
1.5; formal types are defined on the basis of form only, with ratios of 0.5 or
less. Retouched objects and resharpening flakes have Intermediate ratios.

In the fol lowing discussion wear characteristics of each formal type,
information about kind of wear, shape of worn area, and edge angle has been
modified slightly from that in the data base. In the dimension "shape of worn
area," areas listed as "abruptly convex" and "slightly convex" have been
combined under "convex." The same has been done for concave shapes. Areas of
wear extending over a combination of convex, straight, and/or concave edges or
surfaces are called "irregular." Edge angles have been combined into groups
of 300 each to simplify what would otherwise be an unwieldy mass of data.

Each formal type is discussed below.

PROJECTILE POINTS

Wear data for projectile points and other formed objects are shown in
Table 3-27. The table combines the formal types "projectile point," "base,"
and "tip." Kinds of wear on projectile points Include smoothing, feathered
chipping, hinged chipping, and combinations of these types of chipping with
smoothing. These terms are defined in the glossary. Although sample size is
quite smal I, several general observations can be made. Smoothing occurs with
surprising frequency for objects used as the tips of projectiles. Projectile
points are Illustrated In the Stylistic Analysis section.

Both feathered and hinged chipping occur on projectile points. Hinged
chipping without smoothing occurs In low relative frequency on projectile
points. Even with smoothing, hinged chipping occurs less frequently than
smoothing alone, feathered chipping alone, or feathered chipping with
smoothing.

Location of wear data also shows some surprising results. Wear on edges
of projectile points occurs almost four times as often as wear on tips, and
25% of the wear areas are located on unifacial edges. Generally, then, these
objects exhibit greater variation In kinds of wear and locations of wear than F10
one would predict for objects used only as projectile points. Fine, medium,
and steep edge angles are present on projectile points. More than 75% of the
wear areas on projectile points have medium angles. The low frequency of

........ ..* .. o . . . . . . . o o -.. . . . . . . .... . . . . . . . . . . ... .... . ... .._ °o -%.°.. .oo., .. .o.. .- i
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Table 3-27. Kind of wear, location of wear, and grouped edge angle, formed
objects, 45-0K-18. w

Zone .. -.

I I a i Total

Fomat Type and Wear Area Paradigm N N I '

Proj ectieL a Pot nts

Kind of Weart
. moothing 5 31.3 2 16.7 1 25.0 8 25.0

5. Feathered Chipping 5 31.3 1 9.3 1 25.0 7 21.9
7. Feathered Chipping and Smoothing 4 25.0 5 41.7 2 50.0 11 34.4

10. Hinged Chipping - - 1 8.3 - - 1 3.1
12. Hinged Chipping and SmoothIng 2 12.5 2 25.0 - - 5 15.6

Location of Wear:
1. Edge onLy - - 2 16.7 - - 2 6.2
2. UnifecteL Edge 4 25.0 2 18.7 2 50.0 a 25.0
3. ifecial, Edge 9 s.a 6 50.0 - - is 46.9
4. Point Onty 2 12.5 1 e.3 1 25.0 4 12.5
6. Point and Eifece Edge - - 1 0.3 - - 1 3.1 . --
7. Point end Both Edges 1 8.3 - 1 25.0 2 6.3

Grouped Edge AngLe" "
1. F ne 1 6.3 2 14.3 2 50.0 5 15.6
2. 14dien 13 91.3 10 05.7 2 50.0 25 79.1 "
3. Steep 2 12.5 - - - - 2 6.3

TotaL 16 12 4 32

Kind of Weer:
2. Smoothing - - 1 12.5 - 1 5.6
4. PoLieihing 1 12.5 - - 1 5.6
5. Feather Chipping 4 50.0 3 37.5 - - 7 36.9
7. Feather Chipping and Smoothing - - 2 25.0 - 11.1--
10. Hinged Chipping 2 25.0 2 25.0 1 - 5 27.6
12. Hinged Chipping end Smoothing 1 12.5 - - - - 1 5.6
13. Hinged Chipping and Crushing - - - - 1 50.0 1 5.6 .. .

-°

Location of Wers
2. Unifaclel Edge 4 50.0 3 37.5 - - 7 36.9
3. SifaciaL Edge 3 37.5 4 50.0 2 100.0 9 50.0
4. Point OnLy 1 12.5 - - - 1 5.6
S. Point and lifaceL Edge - - 1 12.5 - - 1 5.6

Groupd Edge Angt"ee;
2. ftdi um 7 67.5 6 75.0 2 100.0 15 83.3
3. Steep 1 12.5 2 25.0 - - 3 16.7

Total 9B2 16

OriLLe

Ki nd o e a
5. Feathered Chipping 2 1 3 50.0
7. Feathered Chipping end Smoothing 1 - 1 20.0

12. inged chipping and Smoothing - , 20.0

Location of Wear:
2. Unifeciet Edge 2 -40.0'
7. Point and Both Edgee 1 2 "3 .0

." o-.
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Table 3-27. Cont'd.

Faoma Type and Wasere Paradigms W le 3 2 H a

Grouped Edge Angl:--2.
I. Fine 11 2.

2. Ibdi u 2 -- 2 40.0
3 . Steep -I- 2.
5. Indetermi nate - 1 20.0

Totat 3 2 -5

Scrapers

Kind of Ver
5. Fe:ahred(1ln - 3 27.3 -3 130
7. Feathered Chipping and Smoothing 5 714 - -5 21.

10. Hinged Chipping 2 28.6 3 27.3 3 60.0 9 34.9
12. Hinged Cipping and Smoothing - 5 45.5 2 40.0 7 30.4 * V

Lacati one
2. Un facial. Edge 7 100.0 10 90.0 5 100.0 22 95.7
3. UltecieL Edge - 1 8.1 - - 1 4.3

Gr2.e Edge uns e 2 28.6 2 19.2 2 40.0 6 26.1

3. Steep 5 71.4 9 91.3 3 60.0 17 73.0

Total. 7 5 23

Tabular Knives .

Kind of Wears
2 . Smoothing 17 94.4 s0 93.8 3 100.0 50 94.3

12. Chipping 1 5.6 2 6.3 - - 3 5.7

Locations
1. Edge Only 17 04.4 29 90.6 3 100.0 40 92.5
3. litacial Edge 1 5.9 3 9.4 - - 4 7.5

Grouped Edge Angte:
1. Fine 11 61.1 9 29.1 - - 20 37.7
2. Nedluo 7 39 21 65.6 3 100.0 31 58.5
3 Steep - - 2 6.3 - - 2 3.9

Totae N 16 32 3 53

1 Grouped Edge Angee
1. Fi ne = I-30a
2. dIsH us 3"-00
3. Steep = 6i-90
4. Very Steep -> 000
5. 'ndatrmi nate2 Per'centage Vithin disanel o.
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steep edge angles and the somewhat higher frequency of fine edge angles are
not particularly notable. These data are shown for comparison with data on
wear areas from other formal types.

Wear analysis data on projectile points suggest that use of these objects
as tips on projectiles either cannot be detected or that resulting wear cannot
be separated from other kinds of wear. The first explanation is preferred
because stone objects should show some evidence of having shattered upon
impact with other objects. it is assumed that projectiles frequently hit
bones of animals, or that they miss intended targets and hit the ground,
trees, rocks or other hard objects. In these cases, damage would result. 4A,

A projectile must have enough force to penetrate the skin of an animal
and its vital organs. The resulting impact would cause more than shatter
marks on lithic projectile points. Indeed, many points apparently broke when
striking prey, a tree or rocks. Table 3-28 presents data on breakage of all
fractured projectile points from 45-OK-18. Breaks that have not been reworked
are clean snaps without bulbs of percussion, ripple marks, platform Impact
shatters, or other indication that breaks are due to hammering. All breaks
occur above hafting elements, suggesting that points were attached to shafts
when they broke. Many breaks between lower and upper quarters of blades are
at the thickest parts of blades. We have almost no evidence that the points
broke either because of imperfections in raw materials or flawed manufacture.
Therefore, the breaks are due to Impact fracturing indicating use as
projectiles.

Table 3-28 also shows that one third to more than one half of the points
from each of the upper three zones are broken. The difference between zones
is probably due to small sample size. Furthermore, only a few wear areas are
on broken points, even though at least half of the blade still Is present in
12 of the 15 cases. Two-thirds of the wear areas on broken points occur on
projectile points with only broken tips. Tips, then, may have broken off
while being used for something other than projectiles.

B I FACES

Bifaces are illustrated in Plate 3-1;a-c. Bifaces show the same wear
patterns exhibited on projectile points as well as polishing and hinged
chipping combined with crushing or pecking (Table 3-27). The relative
frequency of hinged chipping on bifaces is high and feathered chipping Is
higher. Polishing and smoothing occur alone or in combination with the two
types of chipping in about 25$ of the cases. Hinged chipping alone and in
combInation with other kinds of wear occurs in almost 40% of the cases while
feathered chipping comprises almost 50% of the total.

Most of the wear on the bifaces Is located along the edges. Fifty
percent of the wear is bifaclal, but more than 33% is unifacial. According to
its traditional form definition, "biface" is regarded as a cutting Implement.
Cutting produces wear on both sides. The high percentage of unifacial wear in
this assemblage suggests scraping may have been done with bifaces. Biface
points also showed used. Generally speaking, bifaces have fewer wear areas

. .-:.. .-. ..
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than projectile points, even though there are more bifaces in the assemblage.
Bifaces also exhibit more kinds of wear but fewer kinds of wear locations than -
projectile points.

Medium edge angles predominate on bifaces; there are some steep edge *'

angles but no fine edge angles. The absence of fine edge angles Is expected
In view of the low number of wear areas.

DRILLS, SCRAPERS, TABULAR KNIVES

Drills are Illustrated In Plate 3-1;d-e. The low absolute frequency of
wear areas on these artifacts (Table 3-27) precludes comparisons. We may,
however, discuss the one worn drill, recovered from Zone 1. The following
information is taken from Appendix B, Table 6.

The drIil has three wear areas. Two are unifacial; the first is on a
convex edge with a medium angle and the second is on a concave edge with a
medium angle. These wear areas are located on opposite edges of the object,
even though the functional paradigm does not cover this situation. The third
wear area covers the tip of the object and extends onto both edges. This wear
area exhibits a fine edge angle. The pointed wear area shows feathered
chipping and smoothing; the two edge wear areas show feathered chipping only.

Table 3-27 also presents information about wear areas on scrapers. All
scrapers have worn areas with chipping, predominantly hinged chipping and
hinged chipping with smoothing. Feathered chipping and feathered chipping
with smoothing are present in about 33% of the cases. All worn areas occur on
edges, and unifacial edge wear is present on 22 of the 23 scrapers. About 25%
of the wear areas have medium edge angles; the rest have steep angles.
Scrapers are Illustrated in Plate 3-1;f-k.

Wear patterns on tabular knives (Table 3-27) are quite uniform consisting
predominantly of smoothing; two of 23 artifacts show hinged chipping and
smoothing wear. Almost all of the wear is restricted to edges alone, but four
examples of wear extend beyond edges. Wear area edge angles are medium in
more than 50% of the cases and fine In mo-e than 33% of the cases. The
remaining angles are steep. Two kinds of wear, smoothing and hinged chipping
and smoothing, and two locations of wear, edge only and bifacial edge, occur
In very high frequencies on tabular knives and In low frequencies on other
objects. These data indicate that tabular knives were used for a different set
of activities. Tabular knives are illustrated in Plate 3-2.

HAIMERSTONES

Table 3-29 summarizes wear area data for worn objects other than formed
objects. Although wear areas are relatively infrequent on most formal types,
wear areas on hammerstones are the exception (Plate 3-3;a-b). They are of
sufficient number to merit discussion. Wear areas on hammerstones are the
results of crushing and pecking. In most Instances wear areas are located on .
the ends of hammerstones; several, however, occur on edges thinned by chipping ...

before they were used. Edge angles on prepared edges are medium; those on
unprepared ends are very steep, the only steep angles in the assemblage.

Ir

--- -- -- -
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Table 3-29. Kind of wear, location of wear, and grouped edge
*; angle, other worn or modified objects, 45-OK-18.

Format Type anduser Nea I-r -3
Arm Paradige 1 Totl

Am.phously Ftokid Object
Kind of Wear.

Hinged Chipplng 1 100.0 - 1 -

Loaetiont
UtifefooteL Edye 1 100.0 - 1 -

Grouped AIgtag

Total 1 - 1

Haimrterims
Ki nd of Wers

utnm/Pecting a 100.0 14 100.0 - - 22 100.0
Loctlon&

Ege Onty - - 3 23.4 - - 3 23.6
End [Teminst Surface) 8 100.0 11 73.6 - - 19 64

Grouped AngLes
Medium- 100.0 3 21.4 - - 3 13.6
Very Steep a 100.0 11 7.6 - - 13 1.4

Total 3 14 - 22

Li near Flakes Liade end icraobLdel)
Kind of Wear"

Feather Ohipping 2 68.6 - - 2 50.0
Feather Chipping nd - - 1 33.3 1 - 2 50.0
Smoothi ng

Location.
Unifaca Edge - - 3 100.0 1 100.0 4 100.0

Grouped AngLes-
Fine - - 3 100.0 1 100.0 4 100.0

Total - 3 4 4.

Indeterminate Format Type
Kind of Wear:

Fea ather Chippng - - 1 50.0 - 1 50.0
Feather Chipping end - - 1 50.0 - - 1 50.0
Smoothing

Location: i .
UnifacieL Edge - - 1 50.0 - 1 50.0
Point and Both Edges - - 1 50.0 - 1 50.0

Grouped Angles
Medium - - 2 100.0 - - 2 100.0

TotaL - 2 2

Core
Kind of Weal:

Hinged Chipping and - - 1 100.0 - - 1 100.0
Smoothi ng

Loc tLi ons
Bifeciat Edge - - 1 100.0 - - 1 100.0

Grouped AngLes
Steep - - 1 100.0 - - 1 100.0

Total - 1 - "

UnifecitLLY Retouched
ObJaects

Kind of *eart
Smoothing - - 1 5.6 - - 1 1.9
Feethered chipping a 34.8 5 27.8 7 53.6 20 37:0 'Glowped Edge Angles
Feathered chipping and 7 30.4 A 22.2 1 7.7 12 22.0 1. Fine .1-3O

Hinedcthipng 3.8 a 33 2. Madi m -31-600Hinged chipping 6 34.8 6 33.3 4 30.0 is 33.3 3. Steep =41- O
Hinged Chipping end - - 2 11.1 1 7.7 3 5.8 4. Very Steep . > Go*

smoothi ng 5. Indetem nto"

,. . ,.,
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Table 3-29. Cont'd.

Forgt Type nd Veer -, .6-- ,.
Area Pa1 . 7 To6 4.2.26-,9.

Loctins

Unieeclt 2dg 6. 1 .82 261 6 2.

ifciatll edge 1 .0 15.4 11.1Paint ,.0 _ , 1., ::::.-.._
Palat end both odgeo - - 1 .,

Gtind of Wears

Fin g 7 30.4 4 11.1 4 00.0 13 24.1
Medium 14 GOpAn 2 27.02 0 48.2 25 48..
stop 2 r.7 1i i1.n 3 8.1 2s ..6

mofecitnLy RetgochedObjects ..

Kind of wears"-.''..-

Fethed chipping 0 9 3 27.3 11 314,,..-.

FHing ad chipping nd - - 1 7 1 9.1 1 2.7

Abrasion/grinigEdge onl - - 3 21.d4 - "- 2
"' 

3.6-
~''

eteLred h n 4 40.0 7 1 .1 a 48.,
lged Chi ppng 5 50.0 4 22.4 2 102 10 29.1

Hint cn g nd 1 10.0 -2 19:2 3 0.8
moothing

Hinged 2hppin n
d  1 7.1 1 9.1 4 1.7

Locati ons

Edge only -3 21.4 - - 3 .6 '-."..

Unflfit sdo 4 4 0.0 8 54.5 17 47..16.6 2 2.

t L edge 5 0.0 4 20.7 4 3.4 13 37.1P!1: n tny - - - 1 0.1 1 2:9 .- _
Pot nt onty and both 1 10.0 - 1 2.,0
edge

F, no 2 20.0 1 7.1 1 3.1 4 tl .4 ::_.::.
Meldi um 7 70.0 8 57.1 7 63.0 22 612.98

Total 10 14 1 35

UtitIzed Only Objects

Kind of Wears:
Smoothing - - 5 2.8 - - 5 1.8
Fee thered chipping 62 76.7 137 72.5 31 77.5 237 76.7
Feathered chipping a 6.7 11 8.1 - - 17 5.5
and moot~ ng

Hinged chipping 14 15.6 21 11.7 B 20.0 43 13.8
Hinged chipping and 1 1.1 4 2.2 - - 5 -.6
HmoothingHinged chipping end - 0.6 1 R.5 2 0.6
crushing/peofng

LOcations
Edge onty - - 2 1.1 - - 2 0.6
Unifeciel edge 82 91.1 156 87.2 27 82.5 27 62.0
0ifecl edge 4 4.4 12 6.7 a 7.5 19 6.1

Point only - 4 2.2 - - 4 1.3
Point only nd 2 2.2 1 0.6 - - 3 1.0
unitfeclt edge

Point only end - - 1 0.6 - 1 0.3
bifeciet edge

Point only end both 2 2.2 2 1.7 - - 5 1.6

Grouped Edge Angleas Grouped Edge Angto"
Fine 51 56.7 108 57.4 29 72.5 10 58.2 1. Fine .-. 9
adi um 33 36.7 66 36.8 8 2.5 10.8 36.0 2. lMdlua u 1-wO
Steep 6 6.7 9 5.0 2 5.0 17 5.5 3. Steep .61-90

4. Very steep - > g0'
1 , 5. dth 1iwal lm

-..-. . . . . . '

.. .- l :
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Neter Numbert

Ya ro ~ni once/Lay eL i
Zone:
Ihterl aLa

~ -'a. b. C.
732 218 547

Biac ifacs liface tip
22SIE/10 7S9E/10 14927E/G

Jasper ~~Jasear Jas~er

Scrape Scrape Scraper Scraper
5108E/20 1720 72SE/30 5942E/20
2 2 1 2
Jasper Oietoadony Jasper Jasper

h. i.J.k

Pointed bcrner Scrape So aped

17MW/IC0 BS3W2 2 S V0 N2E/
2 2
Jaspr a/aLcdy ape Jaspert~e

Plate e b-1 noacs drllsca er, and

modified bone, 45-OK-18.
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Hester Nuber:
Toot:

KEY: Pray eni once/Lev et:
Zone.
PHtariat.:

a. b. C.
118 176 536

Tabular knife TabuLar knife TabuLar knife

2 2 1
Fi ne-grai ned Coe rea-g r a ne d Coarsa-gral nod

quartzi to quartzite quartzite

M1 540 553
TabuLar knife TabuLar knife Tabular knife
i3S22E/50 14S26E/30 14S27E/50
2 2 3
Coar sa-g rei nod Sandstone Coa rse-gr alnoed

quartzite quartzite

Plate 3-2. Tabular knives, 45-OK-18.
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WORN DEBITAGE

Table 3-29 presents wear area data for worn debitage, a category that
includes conchoidal flakes, tabular flakes, and chunks that have been
unifacial ly retouched, bifacial ly retouched, or utilized only. The three
object types have been combined, but the three kinds of modifications are
shown separately. More than 33% of the wear areas on unIfacial ly retouched
objects consist of feathered chipping; another 33% are hinged chipping.
Feathered chipping and smoothing constitute slightly more than 20% while
smoothing and hinged chipping wIth smoothing are less common. Most of the --

wear is on unifacial edges. This Is not surprising on unifacially modified
objects, but the presence of over 10% blfacial wear Is notable. Pointed wear
areas are also present in very low relative frequencies. Almost half of the
wear areas are on edges of medium angle while the other half are on fine and
steep edges.

Wear on bifacial ly retouched objects is surprisingly variable. More than
50% of the wear areas consist of feathered chipping and hinged chipping.
Nearly 33% show smoothing, feathered chipping with smoothing, and hinged
chipping with smoothing. Smoothing alone is slightly more prevalent than
either of the other two. Feathered chipping with abrasion and/or grinding and 7
hinged chipping with crushing and/or pecking occur a few times. Although
these objects are bifacIally manufactured, almost half of theIr wear occurs on
unifacial edges, while somewhat less than 35% occurs on bifacial edges. Edge-
only and pointed wear areas make up the remainder. Bifacial ly retouched
objects are illustrated In Plate 3-4;b-c.

Grouped edge angles Include medium, steep, and fine angles. Almost 67%
of the wear areas occur on edges with medium angles. Slightly more than 25%
are on steep edges, and about 10% on fine edges.

Wear areas on objects that show no manufacture (Plate 3-4;a,g,h,)
constitute more than half of the wear areas identIf led on objects from 45-0K-
18. This large absolute frequency, however, is reflected neither in large
numbers of kinds of wear nor In grouped edge angles. Only the number of wear
locations Is slightly larger than for any other formal type. More than 75% of
the wear consists of feathered chipping alone. Other than that only hinged
chipping exceeds 10% of the total. Smoothing, feathered chipping with
smoothing, and hinged chipping occur in very low frequencies. Hinged chipping
with crushing and/or pecking occurs on only two of more than 300 wear areas.
Examples of utilized only objects are illustrated In Plate 3-4;a,d-g. ______

Wear is located primarily on the unifacial edges of debitage. Low
frequencies of bifacial edge wear and very low frequencies of edge-only,
point-only, and point with various edge wear also are present. Most edge
angles are fine; slightly more than 33% are medium. A few steep angles and
one indeterminate angle occur.

Another formal type without extensive wear is small linear flakes. Of
the 105 recovered, only 4 (4%) have wear areas.

N""........ V
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Mater Nmmber: .*

KEY: Prow oni once/LeveL.

Zones
IHteriaL:

b. a
711 148 733
UtiLized fLake lifaciaLLy lifaciaLLy
208SE/210 retouched flak. retouched fLake
I 3SIBE/1O 228SE/1O
Jasperflk

Jasper ChaLcedany

Uti~zed lake Utilized ftake Uiie lk

2 3 2

Jasper Jasper Jasper rV

Plate 3-4. Utl Ized and bifacial ly retouched
flakes, 45-OK-18.
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DISCUSSION

Although data Indicate that all Identifiable manufacture was done by
chipping, the beads illustrated In Plate 3-5;m-aa were apparently ground,
rather than chipped, at least in the last stage of manufacture. Site
occupants may have manufactured beads by first producing a bead "blank,"
probably a flake modified by pecking and grinding until it was relatively
small and flat. They then ground the blank down to the desired thickness and
surface finish and then drilled a hole through the flat blank. Finally, they
ground the edges down to the desired shape and roundness.

None of the drills found at the site shows sufficient wear to have been
used to drill holes in beads even though the large number of beads found
probably required a number of drills to make them, presuming that drills used
on hard materials wear out quickly. Their absence suggests that the beads
were not manufactured at the site. Of course, such drills may simply have
escaped recovery.

So far we have considered the amount of use each formal type exhibits in
terms of wear areas per object, but we may view these data from another
perspective. Twenty-six of the 56 projectile points and point fragments have
one or more wear areas, a relative frequency of 54%. On the other hand, 10 of
33 stylistically analysed projectile points, about 30%, are broken in a way
that reveals they were used in hunting. Fourteen of 35 bifaces, or 60%, show
wear. These frequencies suggest either that projectile points and bifaces
were not manufactured for use exclusively at the site or that the activities
for which these types were used left little wear. Very few bones were
recovered at the site; the occupants appear to have manufactured and repaired
hunting-associated Implements at the site but they do not seem to have
returned frequently with their game.

Only one of the eight cores (12.5%) exhibits wear. We assume that cores
result from flake manufacture and were not meant to be used as tools. Any
handy Implement, however, might have been used casually if it was
appropriately shaped.

About 90% of the scrapers and tabular knives have wear areas, thus --

suggesting that they were made to be used at the site. The few unused tools
probably were lost before they could be used enough to leave Indications, or
abandoned during manufacture.

Seventy-five percent of the unifacially retouched objects and about 65%
of the bifacially retouched objects show use. These frequencies are
Intermediate between those of tools apparently made for off-site use and those
of scrapers and tabular knives likely manufactured in large quantities for . -

general use at the site.
In this assemblage, resharpening flakes, that is, flakes detached from

previously finished tools may have originated from a few resharpened
projectile points. Wear patterns on the flakes would seem to bear this out.
Unifacial wear patterns are not unusual on site projectile points. Such wear
patterns would result If the flakes were detached after the objects were used.

V.. . . . . . . ... ,,-
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Change In the ratios between the number of wear areas on objects indicate

*more Intensive use in recent occupations. The apparent exception is between

Zone 3 and Zone 2. Even though the number of objects increases dramatically e-.
in Zone 2, the ratio increase from Zone 3 Is slight. This suggests that
either the intensity or duration of occupation Increased significantly between
the two zones. This Increase Is greater than from Zone 3 to Zone 2 if bones
and beads are discounted. k'"

The Increase In wear areas per object from Zone 2 to Zone 1 Indicates
that either raw material sources were less accessible over time or the
occupants became more efficient In exploitation and manufacturing techniques.
Neither explanation can be chosen on the basis of data from a single site of
short-term occupation. This problem will be addressed in the project's
synthesis report.

Table 3-30 compares wear area data from modified debitage with data from
formed and worn objects. Kinds of wear found on debitage reflect the ful I I
range of wear, excluding crushing and/or pecking, found on other objects.
This suggests that debitage was used for all activities except hammering.

Feathered chipping is the most prevalent kind of wear on debitage. This
may show that most debitage was used to process materials Intermediate In
hardness (such as hides or soft wood) rather than on the softer or harder
materials. Most formed objects were used on softer materials, like meat, and
most worn objects were used on harder materials, like wood.

Locations of wear areas suggest that scraping was a primary use for
debitage, although we have not used the formed object data to make this
interpretation. Scrapers occur in very low numbers and, therefore, do not
show up in the summary data. Rather, we have compared the debItage with
direct observation of the scrapers.

Comparison of grouped angles of debitage and other objects shows that a
larger amount of fIne-angled wear Is present on debitage than medium-angIe
wear. Furthermore, this high frequency is not reflected In data of individual
formal types in sufficient quantity to allow comparison. We have suggested
above that debitage was used to scrape moderately hard materials. Grouped
angle data, however, Indicate that debitage scrapers, because of their sharp,
fine edges, served different functions than formed scrapers which have steep,
large-angled edges.

1 BONE ARTIFACTS

The three modified bone objects from 45-OK-18 referred to in the above

discussion may be distinguished as pointed bone object, a formed bone object,
and a modified bone object.

The pointed bone object consists of two fragments which together make an
assymmetrical point, 44 mm long, 11 mm wide, and 3 mm thick (only the tip

fragment Is shown in Plate 3-1;1). One side of the point is 17 mm long and
the other Is 25 mm long. Its edges are smoothed and its tip Is polished.
Long, fine striations parallel to the edges mark the sides of the object and
extend part way onto the long side of the pointed end. Examination with a lOX
hand lens shows very fine striations along the short side of the point. These

...................... _._ _._.:-,:.. _:. _?..?.:.,::. :-::: .:-'.-:LL-.L
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Plate 3-5. Beads, microblades, and microblade core fragments, 45-OK-18.
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striations are not quite perpendicular to the object's surface. The form and
the wear pattern indicate that the object may be part of an awl.

The formed bone object (Plate 3-1;m) Is Irregularly triangular in shape.
It Is 19 mm long from base to apex, 11 mm wide at the base, end 2 mm thick.
The shape and all metric dimensions except thickness are due to breakage,
rather than function or style. Three almost regular, parallel Incised lines
traverse the width of the object. The base is broken along a fourth Incised
line. Spacing between lines Is 5 mm, 3 mm, and 4 mm in sequence from the
bottom up. Finer, more Irregular, and more closely spaced Incisions have been
made between the deeper and wider lines. Some of these incisions are M
perpendicular to the deeper ones, while others are slightly diagonal. The
fragment looks I ie one of the smal l, cord-marked pottery sherds so prevalent
in eastern North American sites. No function is assigned to this object.

The modified bone object is a longbone fragment from a deer-sized animal. . .-.-.
It Is 67 mm long, 17 mm wide, and 6 mm wide. A long, shallow, Incised line
runs along the spl inter's length, at the bottom of the natural ly occuring
longitudinal groove. Finer Incised lines run parallel to the long line, while
several shorter incised lines are located long the sides of the groove. These
lines may have been placed to split the long bone along the groove. If so,
the attempt was abandoned.

The bone tool assemblage Is too small to add much to an understanding of
activities carried out at the site. At best, we can suggest that an awl was
used, perhaps to manufacture or mend something made of hide. .

STYLISTIC ANALYSIS

The purpose of the stylistic analysis of projectile points is to Identify
morphological characteristics which are sensitive to temporal and spatial
cultural variation. By correlating sensitive stylistic types with radiocarbon
dates, we can develop a local chronology and sequence of human occupation
which can be compared with sequences developed In other regions of the
Plateau.

Two separate but conceptually related analyses are used to classify
projectile points. A morphological classification is used to define
descriptive types that do not directly correspond to recognized historical
types. This Is Intended as an Independent check on the temporal distribution
of projectile points from the Rufus Woods Lake project area and as a means to
measure the distribution of formal attributes as well as point styles. The
historical classification correlates these projectile points with recognized
types with discrete temporal distributions. Together, these analyses allow us
to (1) assess formal and temporal variation in our collection witout first
Imposing prior typological constructs, (2) correlate specimens recovered from
our study area with those found elsewhere on the Columbia Plateau In a
consistent, verifiable manner, (3) develop a typology that incorporates both TOV

qualitative and quantitative scales of measurement, and (4) examine the
temporal significance of specific formal attributes as well as 3ggregates
viewed as Ideal types.
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MORPHOLOGICAL CLASSIFICATION

Eleven dimensions have been established for this stylistic analysis:
blade-stem juncture, outline, stem edge orientation, basal edge shape, blade
edge shape, cross section, serration, edge grinding, basal edge thinning, and
flake scar pattern (Table 3-31). The first four of these define 18 separate
morphological types identified at the Chief Joseph Project (Figure 3-1). The
other seven describe objects more fully and identify variants within the type
categories. The classification system Is described fully In the project
summary report (Lohse 1984g).

The 33 classifiable points fall Into 13 types; these have a minimum
representation of one member and a maximum of seven (Table 3-32). The small
numbers preclude statistically valid comparisons with projectile point types
established for other regions on the Columbia Plateau. The points are
illustrated in Plates 3-6 and 3-7 and the digitized outlines are shown in
Appendix B, Figure B-1.

Projectile points from 45-OK-18 are shown in Plates 3-6 and 3-7. Points
in Zone 3 Include one large, side-notched specimen (Type 3, Plate 3-6;d).
Small, shouldered, triangular points with straight or expanding stems (Type
10, Plate 3-6;p-q) and large, squared, triangular, contracting stemmed points
(Type 11, Plate 3-7,a-g) occur In both Zone 3 and Zone 2. Points of several
types are found exclusively in Zone 2: one lanceolate point (Type 5, Plate 3-
6;e); one large, shouldered, triangular contracting stemmed point (Type 7,
Plate 3-6;j); two small, shouldered, triangular, contracting stemmed points
(Type 8, Plate 3-6;k-1); and three large, shouldered, triangular points with
straight or expanding stems (Type 9, Plate 3-6;m-o). Large triangular
specimens (Type 1, Plate 3-6;a-b); shouldered lanceolate points (Type 6,
Plate 3-6;f-i); and large, square, triangular, points with straight or
expanding stems (Type 13, Plate 3-7;n-o) occur in both Zone 2 and Zone 1.
Points of two types are found only In Zone 1: those of Type 2, a small
triangular variety (Plate 3-6;c); and, those of Type 17, a large, barbed,
triangular variety with a non-contracting stem (Plate 3-7;p). Small,
squareL, triangular, points with straight to expanding stems (Type 12, Plate
3-7;h-m) are found In all three zones. No points were found in Zone 4.

HISTORIC CLASSIFICATION

Our projectile points were assigned to historIc types by comparison to a
metrically derived type collection. Line and angle measurements based on
outlines were used because they made it possible to use published
Illustrations of projectile points. The outlines of both our projectile
points and the type specimens were digitized using the landmarks shown In
Figure 3-2. Other measurements such as weight and thickness were taken on our
projectile points, but problems of cost and efficiency precluded getting these
measurements from specimens from other study areas. Justification for this
decision is found In prior research emphasizing the outline of projectile
points as the basis of classification (Benfer 1967; Ahler 1970; Gunn and
Prewitt 1975; Holmer 1978).
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Table 3-31. Dimensions of morphological projectile point

classif Ication.

DINiSION I: BLADE-STEM JUNCTURE DIMENSION VII: CROS SECTION

N. Not meparate N. Not applicabLe
1. Side-notched 1. Ptanoconvex
2. ShouLdered 2. Biconvex
3. Squared 3. Di and
4. Barbed 4. TrapezoidaL
9. Indetoml rute 9. Indetermi rute

DIMNSION II: OUTLINE DINN4gON VIII: SERRATION

N. Not appLicabLe N. Not appLicable
1. TrianguLar 1. Not serrated
2. LancoLate 2. Serrated
9. Indeterminate 9. Indeterminate

DIMENSION III: STEM EDGE ORIENTATIOi DIMENSION IX: EDGE GRINDING

N. Not appLicabLe N. Not appLicabLe
1. Straight 1. Not ground
2. Contracting 2. BLade edge
3. Expanding 3. Stan edge
9. Indeterminate 9. Indeterminate

DIMENSIIN IV: SIZE DIMNSION X. BASAL EDGE THINNING

N. Not appLicabLe N. Not applicable
1. Large 1. Not thinned
2. SmaLL 2. Short flake scare

3. Long flake scare
DIMN0SION V: BASAL EDGE SHAPE 9. Indeterminate

N. Not appLicabLe DIKE4SION )I: .FLAKE SCAR PATTERN
1. Straight
2. Convex N. Not appLicabLe
3. Concave 1. VariabLe
4. Point 2. Uni form
5. 1 or 2 and notched 3. Mixed
9. Indeterminate 4. CoLLateral

5. Transverse
DIMENSION VI: BLADE EWGE SHAPE 6. Other

9. Indeterminate

N. Not applicable
1. Straight
2. Excurvate
3. Incurvate
4. Reorked
9. Indeterminate

..:.:-......¢..>-....' '.... .-....:..-..:..>.............................-.............-.......-.......-.................................-......................................-... -.
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Table 3-32. Individual projectile point data, 45-(X-18.
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We assembled a type collection of over 1,200 projectile points from the
Columbia Plateau comprising originally defined type examples, labelled
specimens of recognized types, or type variants that were reasonably well
dated. By critically reviewing the archaeological literature, we identified
23 historical types which we arranged into six formal type series (Figure 3-
3). We consistently applied distinctions based on the original type
definitions, modified, where appropriate, by subsequent research. We defined
type variants, usually suggested by prior researchers, that segregate
specimens according to diagnostic patterns in morphology. Historical types Ak..
Identified here represent a synthesis of projectile point types and cultural
reconstructions postulated by researchers in different areas of the Columbia
Plateau. They were not taken from any single typology or chronological
sequence (e.g., Butler 1961, 1962; Nelson 1969; Leonhardy and Rice 1970).
Names are usually those applied by the first researcher to define a specific -

type. We developed variant labels by using the accepted type name followed by
a letter denoting diagnostic variation. For a complete discussion of
procedures followed see Lohse 1984g.

Ten of the 23 historic projectile point types were found at 45-0K-18
(Table 3-32). See Plates 3-6 and 3-7 and Appendix B, Figure B-1 for
illustrations. These point types are briefly discussed below, detailing
possible correlates with types defined by other researchers.

TYPE 23. Cascade C. (N=2, Plate 3-6;e)

Elongate, often delicate lanceolate forms, with regular, symmetrical
outlines, these specimens correspond to the classic Cascade Type first
defined by Butler (1962). They closely resemble illustrations assembled
by Butler (1962), Rice (1965), Rice (1969, 1972), Leonhardy (1970), and
Leonhardy and Rice (1970).

TYPE 41. Cold Springs Side-notched. (N=I, Plate 3-6;d)

Two specimens are identified as Cold Springs Side-notched, large side- o
notched forms with a lanceolate outline and variable cross section.
These indicate a late Cascade subphase affiliation, sometime after the
7000 B.P. date given the Mt. Mazama eruption, and characteristic of the
so-called "Cold Springs Horizon" (Butler 1962, 1965). This type as
presently defined, Is a large, variable class of related forms.
Illustrated examples (Rice 1969, 1972; Leonhardy 1970; Butler 1962; Rice .
1965; Nelson 1969; Leonhardy and Rice 1970) Include a variety of forms
with triangular to lanceolate outlines, collateral to variable flaking,
and well-defined side notches and squared basal margins to slight lateral
indentations and rounded basal margins. On the Columbia Plateau, this
type is seen to date in the period 7000-5000 B.P., yet In the northern
Great Basin and Idaho, a similar form, the Bitterroot Side-notched is
documented to date from prior to 7000 B.P. up to at least 2000 B.P. (cf.,
Butler 1962, 1978; Swanson 1962). Infrequent in our project area and in
excavations along the middle and upper Columbia, it Is Impossible to

* ........
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assess accurately the temporal duration of these forms, beyond stating
that they are considered characteristic of the late Cascade subphase.

TYPE 51. Nespelem Bar or Rabbit Island A. (N=9, Plate 3-6;b,c,f,htiI,m,o)

A frequent type In the Rufus Woods Lake project area, this variant of
Rabbit Island Stemmed, like the Mahkin Shouldered Lanceolate discussed - -

above, Is not well documented on the Columbia Plateau as a whole.
Isolated examples are fairly common, however, and are usual ly classified
as variants of the Rabbit Island Stemmed Type (eg., Nelson 1969; Swanson
1962; Greengo 1982). These specimens are thick, squat triangular forms
with slight to well-defined sloping shoulders, and contracting, rounded
stems. Comparable specimens are [I lustrated by Rice (1969, 1972), Nelson
(1969), Greengo (1982), and Chance and Chance (1982).

TYPE 52. Rabbit Island B. (N=11, Plate 3-6;g,i,k,q; Plate 3-7;a,c,d,g,i,k,o)

Recovered specimens are large, thick triangular forms with squared
shoulders and contracting stems. All have variable flaking patterns. .-

This type is characteristic of the Frenchman Springs Phase defined by
Nelson (1969) and Swanson (1962). Infrequent in col lections on the lower
Columbia River, where they are occasionally found in Tucannon Phase

assemblages with Columbia corner-notched forms, this type is considered
characteristic of the period from about 4000-2000 B.P. Comparable
specimens are I llustrated by Nelson (1969), Swanson (1962), Rice (1969,
1972), and Greengo (1982).

TYPE 53. Rabbit Island C. (N=7, Plate 3-7b,e,f,h,j,m)

All specimens are small, often delicate, triangular forms with markedly - -

contracting stems. This variant of the Rabbit Island Stemmed Type
appears characteristic of the latter part of the Frenchman Springs Phase,
dating from about 3000-2000 B.P. (Nelson 1969; Lohse n.d.). Nelson
(1969), Swanson (1962), and Greengo (1982) show comparable specimens.

TYPE 61. Columbia Corner-notched A. (N=1, Plate 3-7n)

Specimens assigned to this type show variable haft treatment, with
straight to expanding stems, on large, slightly barbed triangular forms.
They have a generally crude appearance, with slightly Irregular outlines,
and variable flaking patterns. Best defined by Leonhardy and Rice
(1970), this type Is seen to mark the Tucannon Phase (ca. 5000-2500),
although similar forms continue to appear well Into the later Harder
Phase (ca. 2500-800 B.P.). Comparable specimens are presented in Rice

(1969, 1972), Leonhardy (1970), Nelson (1969), and Greengo (1982).

-°,o-.
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TYPE 62. Quilomene Bar Corner-notched. (N=J, Plate 3-6;a)

The single example Is a large triangular form with slightly barbed
shoulders and straight to slightly expanding stem. Flaking is variable,
and the lateral margins of the blade exhibit deep notches about midway
down the sides. Defined by Nelson (1969), this type is part of a larger
Quilomene Bar series which includes various basal-notched varieties, and
Is thought to date sometime after 2500 B.P., with similar forms occurring
well into the late Cayuse Phase (ca. 2000-0 B.P.). Comparable specimens
are illustrated by Nelson (1969) and Greengo (1982).

TYPE 63. Columbia Corner-notched B. (N=2, Plate 3-6;n,p)

Small triangular points with slightly barbed shoulders and generally
expanding stems, these specimens are smal ler variants of Columbia Corner- - .
notched A. Leonhardy and Rice (1970) illustrate similar examples as
characteristic of the Tucannon and Harder Phases. Comparable specimens
are also illustrated by Leonhardy (1970), Nelson (1969) and Greengo

(1982).

TYPE 64. Wallula Rectangular-stemmed. (N=1, Plate 3-7;1)

The type, as defined by Shiner (1961), has small, narrow triangular
blades, straight to slightly barbed shoulders, and essentially straight,
elongate stems, specimens are comparabl, to forms illustrated by Shiner
(1961), Nelson (1969), and Greengo (1982), and dated to the Cayuse Phase
(ca. 2000-0 B.P.). Nelson (1969) and Shiner (1961) suggest that this
type Is related to the Columbia Stemmed series, and may in fact,
represent a form transitional between that type and the earlier Columbia
Corner-notched or Quilomene Bar Corner-notched varieties.

TYPE 72. Quilomene Bar Basal-notched B. (N=1, Plate 3-7;p) ..

A single specimen has been classified as a Quilomene Bar Basal Notched B.
A squat, triangular point of jasper, It has deep basal notches forming a
thin barbed shoulder and an expanding stem.

The distribution of historic projectile point types by zone are given In " _

Table 3-33. Figure 3-4 compares the two radiocarbon dates from 45-OK-18 with
the cultural periods developed previously for the Rufus Woods Lake project
area and the cultural phases defined more recently for the same area. Both
dates fall into the earlier part of the Hudnut Phase (4000-2000 B.P.) Zone 3,
yielding the earlier date, Is slightly older than Zone 2, as Is expected.
However, the date from Zone 2 has a very large standard deviation, and there '
Is only a 67% chance that this date falls into the early half of the Hudnut
Phase. When three standard deviations are considered, the dated sample may
fall anywhere from 4500 to almost 2000 B.P. This time span includes the late -..,-.-.
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Kartar Phase and almost all of the Hudnut Phase. Examination of the historic
projectile point types provides a more accurate temporal placement of the
zones.

Table 3-33. Frequency of historic projectile point types by zone.

Hitoric PrqjectiLe Point Types-
Zrao2 TotaL

1 3 2 1 1 - - 1 10
Raw~ - 30 20 20 10a 10 1 a1

2 1 5 7 1 2 1 V 1
Ron Z 6 - 29 41 a 12 6a

3 N I 1 - 2 3 7 . . .

Ras I 1 4 14 - 29 43 - - - -

Beach N - - I - I - - - - -2

ROt - 50 - 50 - - - - -

TotaL 2 1 9 11 7 1 1 2 1 1 36

23 = Cascade C
41 = CoLd Spring Sidm-notched
51 = Rabbit ILand A
52 = Rabbit IsLend B
53 = Rabbit IsLand C
S1 = CoLimbta Gorner-notched A
62 = QuiLomene Bar Corner-notched
63 = CoL-bis Corner-notched B
64 = WULLuLs Rctenguter-stmad
72 = 0uiLamens Bar SeeL-notched B

Type 23, the Cascade C points, and Type 41, the Cold Springs Side-notched
projectile points, usually date to the early Hudnut Phase (Figures 3-5 and 3- .-.- .-..-

6). Zone 3 Includes one specimen of each type, for a combined relative
frequency of 28%. Zone 2 Includes only one point for a relative frequency of
six percent. Types 51 and 52, the Rabbit Island A and B points, respectively;
Type 61, the Columbia Corner-notched projectile points; and Type 63, the
Columbia Corner-notched B points, all date to the whole of the Hudnut Phase.
Projectile points assigned to these types comprise 29% of Zone 3 points, 82%
of Zone 2 points, and 60% of Zone 1 points. Type 53, the Rabbit Island C
points, Type 62, the Qullomene Bar Corner-notched points, and Type 72, the

Quilomene Bar Basal-notched B points are considered to be late Hudnut Phase
point types that also last through much of the Coyote Creek Phase. Zone 3
includes 43%, Zone 2 includes 6%, and Zone I Includes 40% of these three point •
types. The remaining Type 64, Wallula Rectangular-stemmed points, post-dates
the Hudnut and is usually assigned to the Coyote Creek Phase. One specimen of ry."
Type 64, Is from Zone 2 at the site, making up 6% of the total points
recovered from th Is zone. -"--
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The low absolute frequencies of projectile points from all zones make
- conclusions based on relative frequencies hazardous because of sampl Ing error.

However, higher frequencies of early projectile points are from Zone 3, and
• the radiocarbon date of approximately 3800 B.P. is probably accurate. Zone 2

yielded one Coyote Creek projectile point, but Its presence Is probably due to
bloturbation, discussed elsewhere in this report. Other projectile point . :
freqencies Indicate a late early to middle Hudnut Phase placement for this -
zone. Perhaps the site was visited repeatedly by small groups In long, drawn -
out intervals, during this time period. Zone 1 probably represents two 1l

components, including a late Hudnut and a Coyote Creek Component, as suggested
by the presence of Types 62 and 72 In this zone, and Type 64 in Zone 2 that
probably also originated in Zone 1.

SMALL LINEAR FLAKES (MICROBLADES)

The category small linear flake was established to Identify possible
microblades. Analysis indicates that most of these flakes at 45-OK-18 are,
indeed, microblades as defined by previous researchers Borden (1950), Browman
and MunselI (1969), and Sanger (1969, 1970). We will not discuss their
chronological significance, however, until small linear flakes from all sites

* in the project area can be considered. _

Thirteen of the 103 small linear flakes have dimensions that exclude them
- from further consideration as microblades. Of the remaining 90, 63$ have
S"trapezoidal cross sections, that is, two arrises (see Plate 3-1;b,e,f, for
L examples). The remainder have one arris (see Plate 3-1;i,j, for examples).

Although 45-OK-18 yIelded no mIcroblade cores, two of the objects listed
under "Other," may have been struck from microblade cores. These are
relatively thick, short cencholdal flakes that have three flake scars each.

. These scars are long and narrow, and the arrises are paral lel-sided.
Several researchers, Including those listed above, have discussed

microblade industries on the Columbia Plateau. Sanger (1968:95, 1970:106)
suggests that microblade cores provide the best evidence of the Industry.

- Where cores are absent, an assemblage of parallel-sided flakes in which more
than 25% of the specimens have a trapezodial cross section (evidence of

-.. successive flake removal) may be considered evidence of a blade technology. - --

According to these criteria there is, indeed, a microblade technology at 45-
OK-18.

-. - - .- .- . ..% ..
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Figure 3-5. Proportions of historic projectile point types across all phases.
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Figure 3-6. Proportions of historic projectile point types within phase.
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4. FAUNAL ANALYS I S

Faunal remains from archaeological sites provide a source of data on the
history of animal species living In the area, and on utilization of faunal
resources by human occupants. This chapter describes the faunal assemblage .-.-.. ]
recovered from 45-OK-18, and summarizes the Implications of the assemblage for
understanding the archaeology of the site.

FAUINAL ASSEMBLAGE F

The faunal assemblage from 45-OK-18 consists of 3,061 bone fragments
weighing 257 g. Of these, only 72, slightly more than 2% of the sample, are
identifiable. The relatively small proportion of identifiable fragments
attests to the highly fragmented nature of the bones. The Identified

*spec Imens I nclIude 32 (44%) mammalI Ian, 38 (53%) reptIlI Ian, and two (3%) f Ish -I
elements. Taxonomic composition and distribution of vertebrate remains are
shown in Table 4-1. Twenty fragments of river mussel, weighing 130 g, were --
recovered. The shells from this site have not been classified to taxon.
Shell analyzed during the testing phase of this project showed that shell in
the project area is predominantly M rgr.J.Litr falcata with a very minor
component of G .nngulata.

The following summary lists the elements Identified for each taxon and
criteria used to Identify them, where applicable, and discusses past and
present distribution and cultural significance. A summary of elements
representing each taxon is provided in Appendix C.

SPECIES LIST

MAMMALS (NISP=32)

Marn IayJ.enn Eri (yellow-bellied marmot) -- 3 elements.

Marmots are common residents of talus slopes. They estivate from late
June and may pass directly Into hibernation In August. They do not come . ,
out again until some time In February or March (Dalquest 1948; Ingles
1965). Ethnographical ly, marmots were exploited as a small game resource,
but there is no evidence, such as butchering marks or burning, to Indicate
that the marmot bones in these zones were deposited by cultural agents.

. .• . .

..........
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Table 4-1. Taxonomic composition and distribution of vertebrate remains, %

45-OK-18. -

Zone
NTax* 1 2 4 Tota

NISPIIi NISPINNI NISPj HNI N2XSPj MN! NSPPE

VANK&IA (N!S"2)

Sciur'ida.
Noroot ftsviventris I I A i I 1 3 1

Thmoyta otoidaa- 9 2 4 2 1 1 14 2

Nateronyi des
Perogothu oervus ~ 1 1 5 1 1 1 1 1 a 3

Peromyscug manicuistup - - - - - - I I
HicrotuI 2 1 - - - - 2 1
Leaurus curtatup 3 2 - - - - 3 2

Door-Sized- - 1 1 - - - 1 -

REPrILIA (NISP=381

Oiaty dri de
Chysom icta 13 1 1 1 - - 14 1

Cotubridma- 24 1 - - - - 24 1

PISCES (NISP4J1

Satmoni dag
Oncorhynchuhop. - - -- 2 1 - - 2 1

TotaL 2 59 9 2 72

Number al Identified Specimenh.
2 Minimum Number of IndlyldusLe.

Ihomomys J.lpoie (northern pocket gopher) -- 14 elements.
Thomom.yi ta.lgg.lde Is the only geomyid rodent In the project area.
Because pocket gophers are extremely fossor!al and there Is very little A.
evidence that they were utilized prehistorically or ethnographically,
their presence In this assemblage may be considered fortuitous.

Perggnatbhus Aaryu (Great Basin pocket mouse) -- 8 elements.

Perggnuabiii A.Arxui is the only heteromyid rodent In the project area.
These mice are common residents of sagebrush areas. E&.Aryu Is most A-

likely present as a result of natural agents of deposition.
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LmyscusLIIJJ Bn I:Lus (deer mouse) -- I element.

Deer mice are residents of all habitat types In the project area. There
Is no evidence that deer mIce were ever utIlIzed.

-lcrotus spp. (meadow mouse) -- 2 elements.

Three species of Microtus occur In the site area: & jmgonanu, IL
Renn.Iai ic and & longi.audus All three species Inhabit marshy areas
or live near streams. IL Jontanus can also be found in more xeric areas.
None of the elements in this assemblage could be assigned to species.
There I s no ev Idence that m icrot Ine m Ice were culItur allIy depos Ited.

JI.gurus curtatus (sagebrush vole) -- 3 elements.

Sagebrush voles Inhabit dry sagebrush areas with little grass (Maser and
Storm 1970:142). Only cranial material of this species Is distinguishable L
from Microtus sp. The occlusal surface of M3 (Maser and Storm 1970) and
the location of the mandibular foramen (Grayson 1982) are distinctive.

Doer-Sized (deer, sheep, antelope) -- I element.

Fragmentary elements of deer, sheep, and antelope frequently are missing
the landmarks that distinguish the three taxa. Such elements have been .. -

grouped under the label "deer size."

FPTILIA (NISP=38)

Chrysemns RirU (painted turtle) -- 14 elements.

Chrysemys picta Is the only turtle currently living In the project area.
Clemmys marmora a (western painted turtle) has been reported In the
eastern part of Washington in the ethnographic literature, but there Is no
way to ascertain If taxonomic Identification Is accurate. C, mairmraI
now occur only on the west side of the Cascades and In the southern part
of the state. On the basis of present distributions allI turtle remains
have been tentatively assigned to f,. picta The turtle shell in this'...
assemblage Is too fragmentary to determine whether it Is carapace or
plastron.

Family Colubrldae (colubrid snakes) -- 24 elements.

There are at least four snakes living In the project area that may be

represented by these vertebrae: Coluber constrictor (western yellow-
bellied racer), Pltuojis m lJan gucuj (gopher snake), Ihamna-hJ,.
sirtalls (valley garter snake) and L. elJgns (wandering garter snake).
The 24 vertebrae were found together and probably belong to the same
Individual. 

. ..
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PISCES (NISP=2)

Family Salmonidae-- 2 elements.

These vertebrae could belong to any one of at least eight species of.,".

salmonid fish known In the project area. Any fish vertebrae with

parallel-sided, fenestrated centra were assigned to this family.

D I SCUSS I ON"

All Identified taxa occur In the site area at present, and tend to be the
most common taxa recovered from archaeological sites in the project area.
None of the identified fragments exhibit evidence of alteration from which
inferences of cultural use could be drawn. However, use of vertebrate
resources by ethnographically known groups living in or near the project area
suggest that the marmots, artiodactyls, turtles and fish may have been
deposited in this site as a result of human use. The remaining taxa are
common residents of the site area, and remains of these taxa tend to be common
even In noncultural sediments.

If the marmots and turtles were deposited as a result of human activities

they may be used as Indicators of season of site occupation. Both taxa are
seasonal ly active. Marmots estivate from June to August and hibernate from
Augus to March (Dalquest 1948; Ingles 1965). Consequently, if marmots were
taken while active, they Indicate that the site was occupied during the spring
months in Zones 1, 2, and 3. Turtles hibernat- from October until March or
April (Stebbins 1966; Ernst and Barbour 1972). They are available between _
April and October, indicating that the site was occupied during the spring
and/or summer In Zones 2 and 3.

The estimated spring and/or summer occupations during the formation of
Zones 1, 2, and 3 represent a minimum estimate of season of site occupation
for these zones. As is the case for all seasons in Zone 4, we have no means
of assessing, for Zones 1, 2, and 3, whether or not the site was occupied

during seasons for which there are no seasonally sensitive taxa. A site may
be used during a given season and leave no seasonal indicators, especially In
faunal samples as small as this. Further, seasonal ity inferences require
making the assumption that the faunal remains were deposited during the
inferred season as the result of human activity and the assumption that there

has been no change in the seasonal behavior of the taxa involved (Monks 1981).
For these reasons, the season(s) of site occupation Inferred from the faunal
assemblage must be considered as one estimate, to be compared with botanical
and/or sedimentological estimates when available. The extremely small size of
this sample precludes drawing any further inferences regarding subsistence or
environments. r_ b

4.......--..4.-....
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5. BOTANICAL ANALYSIS .

Botanical studies, sometimes termed paleoethnobotany, concern analysis of
vegetable materials found in archaeological matrices (Dimbleby 1967; Renfrew
1973; Dennel 1976; Ford 1979). Archaeobotanical materials can provide
Information about the resource base of the peoples who Inhabited a site. With
lithic and faunal materials, they help us interpret features and larger-scale
activity areas. The presence and condition of certain kinds of seeds can
suggest seasonal ity of site use.

At 45-OK-18, 23 flotation samples were taken from 1,350 g of sediment.
Six carbon samples collected for radiocarbon dating also were examined.
Flotation procedures are described In detail in the project's research design
(Campbell 1984d). Because collection procedures at this site differed from
those used at other project sites, however, procedures used to float the
sediment samples differed as well.

Flotation samples were taken from each unit level of two test units
(10S7E, levels 20-100; 20S8E, levels 30-80) and one unit (1OS8E, levels 20-90)
excavated during ful I-scale data recovery. Because of their small size
(average weight ca. 59 g), all of these samples were sugar floated, and
standard subsamples were not drawn. Only one sample contained any carbon in
the light fraction. Quantities presented in the following tables represent
all archaeological carbon from each sample, Including the heavy fraction of
the sugar flotation sample. The weight of archaeological carbon from all
flotation samples is 0.34 g, producing a carbon:noncarbon ratio of 0.03%, a
figure comparable to those from sites for which water flotation only was used.

The following sections describe the botanical assemblage from 45-OK-18 by
taxa and briefly discuss the subassemblage of each zone.

BOTANICAL ASSEMBLAGE

Table 5-1 shows the carbon ratios from flotation samples by depth, zone
and age in radiocarbon years. Table 5-2 summarizes the botanical assemblage
from both flotation samples. Carbon samples are discussed in the text. The
assemblage of flotation and radiocarbon material Is presented below arranged
alphabetically by family. Possible uses are suggested from information
supplied in the ethnobotanlcal and ethnographic literature. Seasonality data
are Included where pertinent.

. . . . . . .-- ." .-. ,
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Table 5-1. Percentage of archaeological
carbon In flotation samples (N=23),
45-OK-18.

I CorbontNonciarbon Approximae
Zone I l.tio Depth

1 0.021

- -0.--
2 0.03%

3363+384 (0-25211

- -. 1 -

3780+175 M1~-3052)

Table 5-2. Botanical assemblage by analytic zone, weight, and
number of occurrences (N=23), 45-OK-18.

Zone

Identified 1 23 Total.
Material a

Wt~g tg) N t(g) N tj

Conifer (34%)

Pi ne <.01 2 .04 3 - - .04 5
DougLee Fir C .01 2 - - <.01 2
Larch - .01 1 .01 2 .01 3
P4ireceas <.01 1 .04 3 - - .04 4 -

Bark - - <.01 1 - .1 1
Other conifer <.01 2 .01 4 <.01 3 .02 9

Hordoood (52%)
Sae- - .10 a .01 2 .11 10
Bltterbrush <.01 1 .02 5 .01 1 .03 7
Robbitbrush - - .01 1 - - .01 1
Nockberry <.01 1 - - - - <.01 1
Sarvicabarry - - <.01 1 - - <.01 I
Romaaa <.01 3 .01 5 - - .01 a
Other har~o .01 1 <.01 3 .02 4

Edibte piants (21)
Cherry pits .01 2 - - .01 2

Other tieata (121]
Sa"d <.01 1 <.01 I <.01 2
Gross <.01 2 <.01 1 <.01 3
Stm/av f <.01 2 <.01 a <.Oi 1 .01 e
Other <.01 3 .01 7 <.01 2 .03 12

Total. .03 17 .27 47 .04 14 .34 79

..................................................................lk ..
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APIACEAE (imbelliferae, Parsley or Celery Family)

Lomatilum Rat. (desert parsley, biscuitroot)

Lomatium root tissue was taken from a carbon sample from 1OS8E, level 60.
The lomatlum tissue is delicate and weighs very little compared to wood. At
12% by weight, lomatlum tissue Is an exceptionally large percentage of the
total .

Although species cannot be assigned on the basis of root tissue fragments
alone, this specimen probably Is from a species with large storage roots.
Two of those in the project's comparative collection have large roots--
Lomatlum dissectum (chocolate tip) and L.ma croarg (Nutt.) Coult. & Rose
(desert parsley). Only the latter Is edible. Lomatlum was collected In
late June and early July to be eaten fresh, boiled, dried, or pit cooked
with lily bulbs and bitterroot (Turner et al. 1980:68-69). An example of
Jomatium macrocarpum Is shown In Plate 5-1.

ASTERACEAE (Compositae, Daisy Family)

Artemisla tridntata Nutt. (sagebrush, big sagebrush)

Sage Is the most common hardwood found in samples at the site and it
continues to grow there. Sage was found In 10 of 23 flotation samples and
two of six carbon samples, 41% of all samples examined. Sage also accounts
for 32% of all flotation sample material by weight. It is found associated
with conifer and bitterbrush in all zones. Nearly all of the sage examIned
Is stem wood; one leaf was found.

Because sage wood tends to exfollate between annual rings and between rays,

It probably was used primarily for fuel, rather than for manufacturing
artifacts. Rolled Into a bundle, sage bark has been used as a slow match
(Ray 1932:43). Branch tips and leaves have been used as a fumigant, a
disinfectant, a deodorizer, and an insect repel lent (Turner 1979:179); green
parts of the plant had medicinal uses (Turner et al. 1980:79).

Ch~ryothmns AnUiAUi (Pall.) Britt. (rabbitbrush)

Rabbitbrush stem wood was found in Flotation Sample 4. Rabbitbrush Is a
smal l, slender shrub found among sage and bItterbrush on terraces and A-.

hillsides near the river; it presently grows at the site. Although nearly
Identical to sage In woody structure, its stems do not grow large enough to
constitute a good fuel for cook fires. It has been used as a hide-smoking
material In this area (Ray 1932:217; Turner 1979:185-186); in the American
Southwest, buds and flowerIng material were used to make a dye (Vestal
1952:49-50).

.
. . . ..- . . . . . .
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Plate 5-1. Lomat1um macrocarpum, Douglas County harvest
site. Root partial ly exposed, total weight of 28 g.
Distance from round surface to top of root Is 14 cm. Note
low, Inconspicuous leaves.

SA

* .4

hPlate 5-2. Prunus virginlana chokecherry. Nespelei
River. Bush height, 3 m.

. . .. .. . . . . . . .
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PINACEAE (Pine Family)

Pine family members are found in nine flotation samples and three carbon
samples, 41$ of all samples examined. Genera represented Include Pinus,
pine; Pseudotsuaa, Douglas fir; and LarJi larch. Charcoal of these and
other genera are designated Pinaceae when pieces are too small to Identify

further. Because the smallness of the samples meant we examined every
fragment, this category is quite large at the site.

Yellow Pine

Most of the pine is ponderosa (Plnus ponderosal Dougl. ex D. Don). In
addition, one of the flotation samples probably contains lodgepole pine (P
contorta Dougl. ex Loud.). Since the two pines do not differ appreciably in
microscopic structure, and since we are speaking about only 0.01 g of
material, the term "yellow pine" is used for both species, Young lodgepole
pines are particularly suited for construction, and they tend to prefer
slightly moister environs than ponderosa. Both, however, are good building
material and good fuel.

eudtsugA menzJ.sU (M4irb.) Franco (Douglas fir) . ,

Douglas fir currently grows among ponderosa pine above the floodplain.
Occasional Individuals can be seen close to the water upstream in protected
spots on the Douglas County side of the river, and samples can be picked

from driftwood on both sides of the Columbia. Fir charcoal from the site
comes from two flotation samples and three carbon samples.

Fir burns well. The ethnographic record notes also that fir was the
preferred wood for harpoons because long straight warp- and water-resistant

shafts could be made of It (Post and Commons 1938:55-56).

LaPIx occidental Is Nutt. (Western larch, tamarack)

rsLarch was found in three flotation samples. The nearest present source of
trees Is In moist and shaded environments above 540 m In the Condon-
Harrison-Coyote Creek drainage area along Kartar road. The wood does not
seem to have been valued highly as a construction material among the

Okanogans, although It was used as fuel and the gum was eaten (Ray
1932:105).

Other Conifer

Approximately 0.02 g of conifer charcoal is distributed among nine flotation

samples from Zones 1, 2, and 3. In general the fragments are too small to
enable us to classify them according to family.

S..
- V -
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P0ACEAE (Grarnineae, Grass Family)

Small quantities of small-stemmed grass were found In three flotation
samples. Two samples are a solid-culmed grass that probably belongs to the

genus Sporobolus, dropseed grass. The third cannot be Identified, although
it Is about the same slenderness and overall size (about 30-70 cm tall) of

dropseed grass.

Sporobolus seeds are free-threshing, making the grain edible without
prolonged processing. Since they are only about 1-2 mm long, however, the
grains seem very small for Intensive gathering, nor is this genus listed In " -

regional ethnobotanies. Since grass Is fairly common In flotation samples

at 45-OK-18 and other sites, It probably is a general part of camp refuse
and had a variety of purposes. Grass, such as pine grass (Calamarostis),
which Is similar to dropseed in habitat, culm diameter, and height,
reportedly was gathered for packing material, for layering surrounding food

bundles In steam pits, and for use as moccasin linings (Turner et al.

1980:53). Sporobolus could fill these purposes as well.

ROSAki.AE (Rose Family) "-

Amelanchler aLniQ1JJ Nutt. (serviceberry, saskatoon)

Serviceberry wood was found In a flotation sample from occupational debris
from IOS8E, UL 50 and In one carbon sample from 2N6E In the same unit level.
In the carbon sample It was found with Douglas fir charcoal. No fruiting

material was observed.

Serviceberry wood Is hard and durable, suited for digging sticks, arrow
shafts, seed beater frames, cooking sticks, and the like (Ray 1932:98; Post
and Commons 1938:53,58,60).

Crataegus L. (hawthorn, thornberry, haw.)

Hawthorn wood was found In a carbon sample from an occupation layer In

IOS8E. The particular carbon sample includes a variety of other species
such as lomatlum tissa, herbaceous stem tissue, and Douglas fir, sage, and
hackberry wood. Hawthorn wood contributed 44% of the carbon total. _

Two species of hawthorn currently grow near the site (f, columblana, and -

dougl.sil), but we cannot distinguish between them. Turner states that the
wood of black hawthorn was used occasionally for digging sticks, mauls,
wedges and clubs, and the thorns for piercing (1979:234; Turner et al.
1980:125).

Prunus L. (wild cherry)

Two cherry pit fragments were found in fotation samples from occupational

~~~~~~~~~~~~~~~~~~. ....-......-...... . ... ......... ....... .=j .'-; .-. _.,=.-.-'....... .. ..
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debris In 1OS7E and IOS8E (UL 40 and 70, respectively). The pits were
Identified on the basis of cross section morphology and the presence of a .* . -*

suture. They may be either bitter cherry (P, mamrginnata EDougl.) Walpers)
or chokecherry (&. vIrg Lana .). The former, however, is not common on
the floodplain and has not been observed thus far in the project area.

According to Post (1938:101), chokecherry fruits were gathered in mid-August
and often were treated like serviceberries, dried on mats and stored whole.
Alternately, they could be pounded along with salmon by-products such as
heads, tails, or eggs. Ray notes that chokecherries were used fresh, and .
that unseeded, mashed fruits were mixed with pulverized, dried salmon and
stored (1932:101). Turner reports similar treatment except that she does
not mention seed removal (Turner et al. 1980:127-128).

Large numbers of whole pits might suggest fresh fruits eaten out of hand
during the fal I. Pit fragments, however, could result either from
preparation for storage or from consumption during the winter. A wild
cherry bush is shown In Plate 5-2. The fruits are barely turning color
during the first week in August when this was photgrephed. In the last two
years, chokecherrIes ripened In mid-August on the Nespelem River. Prime
harvestability in the area above the fal Is was on or about August 26 in
1981.

Purshla tr[dentata (Pursh) D.C. (bitterbrush,
greasewood)

Bitterbrush charcoal appears in 31% of the samples, seven flotation samples
and two carbon samples. The wood of bitterbrush apparently was not utilized
for tools or other Items; the Southern Okanogan reportedly used It to give a
hot fire, particularly In the Initial stages of making an earth oven (Turner
et al. 1980:128).

Two portions of carbonized seed coat believed to be bitterbrush were found.
Bltterbrush seeds ripen in the last half of June. Since bitterbrush now

* grows on and near the site, these seeds could have been Introduced
* naturally.

Other Rosaceae

Eight samples contained wood fragments too smallI to Identify further. Most
of these appear to be samples of rose family woods already noted, such as
hawthorn, serviceberry and bitterbrush.

ULMACEAE (Elm Family)

Ctiii dugla-i."" Planch. (hackberry)

p. -- :
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Hackberry wood was found In one carbon sample and one flotation sample.
Hackberry shrubs and trees dot the local area, and are numerous at the base

of rock and talus accumulations along with rose, mock orange, and
serviceberry bushes. The small (6-8 mm) fruits are edible, although. the

pulp Is thin and the "seed" (a bony nutlet) large.

Although the wood is not mentioned In regional ethnobotanles, It is used now
for the same commercial purposes as elm and white ash (Panshin and de Zeeuw
1980:578) since It Is hard and durable.

SUNINAY BY ZONE

The botanical assemblage from 45-OK-18 Is summarized below by zone.
Zones are discussed In reverse numerical order, oldest first.

ZONE 3

Six flotation samples and one carbon sample were derived from Zone 3.
The carbon sample consists of 0.7 g of bitterbrush charcoal. The flotation
samples contain little material--traces of conifer, larch, and unidentified

hardwood.

. ZONE 2

Diverse botanical remains come from Zone 2. The zone contains 78% by
weight of all remains from flotation samples. The 12 samples contributed O.27XF
g of materials from 779 g of soil, providing a carbon:noncarbon ratio of
0.03%. Since only three excavation units were sampled and two are adjacent,
the most southern unit will be discussed first and the adjacent units

."together.
Excavation unit 20S8E has flotation samples from unit levels 40, 50, and

60, as well as one carbon sample from level 40. The carbon sample consists of
branch material from Douglas fir. The three flotation samples, with a
combined field weight of 154 g, yielded over 0.02 g of material (combined
carbon:noncarbon ratio of 0.01%). Half of this amount is larch charcoal. In
addition, there Is a trace (<0.01 g) of pine and shrubby, rosaceous wood. A

sage twig, not completely carbonized, probably is not archaeological.
Immature ant bodies were noted in one of the samples, suggesting the presence

of an ant nest in the unit. No nonwoody material was taken from the flotation
samples.

The remaining nine flotation samples and one carbon sample are from unit
levels 40-70 In adjacent units 1OS7E and lOS8E. More than 0.23 g of material

was taken from 625 g of soil from these units for a combined ratio of 0.04%
carbon, a very high yield. The amount and diversity of the botanical materials 4V
from these samples indicate an occupation layer. This can be pinpointed more
exactly using carbon ratios. For Instance, the carbon:noncabon ratio at UL 40
of both units is 0.01%. The ratIo rIses to 0.05% in UL 50 and peaks in UL 60
at 0.1 % before dropping to 0.02% in UL 70.

"'W
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Flotation materials from Zone 2 are shown below In Table 5-3 (see also ,.*,..*
Table 5-2). Conifer wood from this zone consists of a high percentage of
yel low pine (& ponderosa and/or P. contorta), a trace of fIr, a trace of
larch, and a few fragments of conifer bark. All the Douglas f Ir charcoal is
from the late wood portion of the annual ring. Well over half of the conifer ""
wood (0.05 g) cannot be Identified to genus. About 45% of it, however, Is
from the PInaceae family, and about 10% is probably from families other than
P inaceae.%

Table 5-3. Results of flotation, Analytic
Zone 2, by weight, percentage, and number - -
of occurences (N=12), 45-OK-18.

Ty pe of Weight % Count
MeteriaL i

Conifer 0.09 33.3 14 28.8

i ,r mood 0.15 55.6 21 42.9

Edi bL es 0.01 3.7 2 4.1

Other 0.02 7.4 12 24.5

Tota. 0.27 100.0 48 100.1

In the hardwood group, sage stands out as the most important wood (0.1
g). It Is found In 66% of the flotation samples, the highest amount of any
wood in the zone. BItterbrush Is second, (0.02 g) occurring in 42% of the
flotation samples. The remaining hardwoods consist of rabbitbrush (0.01 g)
and a trace of serviceberry. Each appears once. About one fifth of the
hardwood charcoal cannot be Identifled to genus. Half of its belongs to the
rose family, and the other half remains unknown.

Edible tissue from the flotation samples consists of cherry pits; one

sample is from level 40 In 1OS7E and another from level 70 in IOS8E. Lomatium
tissue was found in a carbon sample taken from between the cherry samples

(IOS8E, UL 60). A section of seed coat, probably from bitterbrush, comes from
UL 50. The three species are ripe at different times: cherry in late August,
bitterbrush seeds in late Juy, and lomatium roots from early June until early
July. The root cells are In excellent condition, which would not be the case
had they been mashed Into cakes. On a few pieces portions of the last inner
layer of epidermal tissue are present, suggesting that the roots had been
peeled before they were charred. We cannot tell from this evidence whether
the roots were consumed at harvest time or later.

Other tissues from Zone 2 include grass and epidermal tissue from the
occupation layer. The epidermal tissue suggests assorted camp refuse.

Three remaining carbon samples from Zone 2 consIst of 0.6 g of Douglas rev.
* fir from 20S2E, 0.5 g of bltterbrush from 12S17E, and a small sample of fir

and serviceberry from 3N6E.

. . ... .L. -. "
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Zone I Is represented by five flotation samples and one carbon sample.
The carbon sample consists of about 3 g of carbonized and partially carbonized
sage from 4S42E. This sample may be modern, derived from a contemporary
burned bush or root, as the excavator believed.

The flotation samples yielded a total of 0.03 g of archaeological carbon
for a zone average of 0.02% (carbon: noncarbon ratio). Among the plants
present are pine, bitterbrush, hackberry, grass, herbaceous twig ends, and
portions of a probable bltterbrush seed coat. Finally, there are three
examples of a diffuse, porous wood belonging to the rose family.
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6. FEATUIJES

Only three cultural features were recorded at 45-OK-18 and all were found

in Zone 2. Two are discrete associations of artifacts; the other Is a pit
filled with charcoal.- ,*

Feature 2 (12S6W) consists of a quartzite knife, two basalt flakes, and a "..-..
utilized flake that were piled on top of one another (Figure 6-1). A

cryptocrystalline retouched flake was nearby but In no clear association. No
living surface, staining, or other cultural materials were noted. It is, of

course, possible that this feature results from a natural sifting of artifacts
through the loose sand deposits. If it Is a cache or a deliberate pile of

objects, there is no pattern in the type of objects gathered to suggest a
specific use. Even though the function of Feature 2 is unclear, we believe
that It was formed deliberately.

so 12S 5W

A. Cryptocrystaline uniface

Ouaflzite knife
SC. Basalt spall

E. Utilized flake

100 -- .".,

cm -4- West

Figure 6-1. Profile of Feature 2,
Zone 2, 45-OK-18.

Another aggregation at artifacts, Feature 3, occurs In 8S18E. Three

hammerstones, two f Ire-modif led rocks, and some unmodIfIed granIte and basalt
rocks lay close together In a I x I x .2-m area (Figure 6-2). One hammerstone
lay on top of another. This feature Is part of a general Increase in artifact
density, especially of FMR, exhibited in these levels. It resembles Feature 2
In that its function Is obscure, yet Is apparently a deliberate grouping of
objects. Feature 3 differs from Feature 2 in the classes of artifacts it
contains.
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9S ISE S~ t

C)Hammeratone a~b~c

1%) FMR granite

*Angular basal

O Granite

1oS ISE

Figure 6-2. Plan view of Feature 3,
Zone 2, 45-OK-18.

Feature 4 Is fIrepit which either was not constructed wIth rocks or from
which all FMR have been removed, It Is a basin-shaped area of charcoal and
charcoal staining (Figure 6-3) approximately 50 cm In diameter. Only the
eastern half of the feature was intact. No artifacts were recovered from the
pit. A carbon sample from it combined with four other small samples from the
same unit level (10S4E, Level 60), yielded a date of 3363±364.

11S 4E 11S 4E

50 cm

12S 4E
PLAN PROFILE

Figure 6-3. Plan and profile of Feature 4, Zone 2
45-0K-lB.

The three features at 45-OK-l8 are more informative when one considers
what they are ngj rather than what they are. They are not structured, bounded
features, associated with compact living surf aces. Nor are they dense
concentrations of debris deep pits l ined with FMR. They are few in number,
suggesting either that evidence of more Intensive occupation has eroded away
at 45-OK-la or that mfanl's use of the site was short-lived and resulted In
little modification of the site surface.

. .l. "
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7. SYNTHESIS AM) INTERPRETATION ,

This chapter presents a short discussion of all analyses of data from 45-
OK-18. Most of the Information cited here Is summarized from previous
chapters on stratigraphy and chronology, artifacts, features, and
archaeofaunal analysis. New data are presented on artifact distributions.

GEOCHROOLOGY ::'''"

Site 45-OK-18 covers a relatively small area and Its deposits are
shallow. Stratigraphic Information was not collected until a year after the
site's excavation and so Is limited. We have, however, supplemented
stratigraphic analysis with excavators' observations. The resulting
geochronology Is both simple and straightforward.

The earliest cultural zone, Zone 4, Is In or on DU I. This unit is
composed of Columbia River gravels deposited in early postglaclal times (see
Chapter 2). The presence of many contracting-stemmed projectile points In
Zone 4 Indicates that cultural materials are not much older than those of the
dated Zone 3 above. Since traces of Mazama ash (ca. 6700 B.P.), seen above
Columbia River gravels in profiles of other terraces are absent here, more
than 3,500 years seem to have transpired between the deposition of the gravels
and deposition of the sediments of DU II. This leads us to conclude that the
Zone 4 occupation probably took place sometime after DU I was deposited, and
that some of its cultural material sifted down into the upper 10 cm of the DU
I gravels.

Zone 3 is In overbank deposits of DU II that lie on the Columbia River
gravels. These deposits are due to periodic, perhaps annual, flooding of the
site. Such flooding may have occurred either because the river bed was higher
then than it is now or because floods were particularly severe at that time.
It is also possible that repeated hill slippage downstream dammed the river
and Impounded waters that built up slackwater deposits at the site. The first
explanation Is the least likely because the 6,000 year Interval from the end '.
of the Pleistocene (DU I) to the Initial occupation (DU Ii) was long enough
for the river to have cut down almost to Its present channel. On the basis of
a radiocarbon date from cultural Inclusions in DU II, we believe the overbank
deposits are about 3,800 years old.

Zone 2 is in DU III, an aeolian deposit with some slope wash, dated to
about 3400 B.P. By this time, regular site flooding had ended and overbank

deposition along with it. DU Ill has a greater density of cultural material ,, d
than any of the other depositional units at the site. This may be because
site build-up was slower during the deposition of Zone 3, or because larger

.i o
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groups of people visited the site. People may have also visited the site more

often than at other times.
Zone 1 is in DU IV, an aeollan deposit with some slope wash that is

harder and more compact than deposits in DU Ill. We attribute this hardness

and compactness to postdepositIonal Influences, primarily weathering. This .--
indicates that these layers were laid down more slowly than underlying
deposits. This deposit postdates 3400 B.P., but judging from the presence of
shouldered lanceolate projectile points, probably not by more than a few

hundred years.
Radiocarbon dates and projectile point assemblages Indicate that the

depositional sequence from DU II through DU Ill probably occurred from about

4,000 to about 3,000 years ago. This suggests that the surface was stabilized

for much of the time the project area was occupied. There is nothing on the
surface to Indicate that additional deposition and deflation have taken place -,

since the last prehistoric occupation, but farming on and near the site may
have destroyed such evidence.

Reasons why the site was abandoned must remain a matter of speculation.
On the evidence gathered, however, we can offer a reasonable scenario. Corps
of Engineers aerial photographs taken In 1930 show a long, low terrace below
the site approximately between one and 50 ft above ordinary high water (Salo,

personal communication 1982). This terrace Is now Inundated by Rufus Woods
Lake. We suspect that the Columbia River had cut down deeply enough Into the
canyon to expose this terrace about 3,500 years ago, a date coinciding with
the abandonment of 45-K-18. We assume that the prehistoric occupants of the

area resettled on the lower terrace because it provided easier access to the
water. Any occupation records contained on the lower terrace are now far
below the lowest operating level of the Chief Joseph Dam reservoir, making
further speculation about the occupation sequence of the last 2,500 years -

fruitless.

CULTIRAL CHRONOLOGY

Radiocarbon dates place 45-OK-18 within the project's Hudnut Phase. The
high relative freqency of Rabbit Island projectile points (they make up 75% of

all typed points from the site) supports this phase assignment. The early
date from Zone 3 and the presence of Cascade C and Cold Springs Side-notched
projectile points Indicate that this zone dates to the early part of the
Hudnut Phase. Zone 2 occupation followed Zone 1 and probably occurred

infrequently from the late part of the early to the middle Hudnut Phase. This
interpretation Is based on one radiocarbon determination and a total of 17
projectile points, comprising 47% of the site's classified points. Zone 1
appears to be a mixed component that Includes both late Hudnut Phase and

Coyote Creek Phase materials. f:-' "
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,SEASONALITY

The quantity of cultural remains, particularly the relatively small
number of artifacts and even smaller number of features In comparison with
other sites in the project area, suggest that the site was occupied very

* sporadically. Table 7-1 presents data on seasonal ity of occupation.

Table 7-1. Indications of seasonality by zone, 45-OK-18.

BotanicaL Faunal
Zone

Roots Berries I Btterbruh Fihes

T Seeds Marmot. (SamaLonldl)

Last half of February-
June. Late June

2 Late June- Mid-tLate Last half of February-
early July August Jun Lte June

3 Mid-Late February- J une-
August Late -,Una Septmber

The presence of marmot bones and burned bitterbrush seeds in Zone I
* suggests that the site was occupied during the last half of June. It Is

unlikely that the marmot bones were incorporated into the deposits naturally.
' The site Is not on a talus slope, the marmot's usual habitat, and the bones

were recovered as part of an assemblage that Includes I lthic artifacts, a few
features, and many other bone fragments. Several of the bone fragments show

• definite cultural modificatlon (see Chapter 4) making it more than likely that
.-" marmot bones are on the site because people put them there. The seeds

probably came from bitterbrush used for fuel, since bitterbrush berries are
not used for food (see Chapter 6).

Zone 2 yielded four Indicators of seasonality: roots, berries,
bitterbrush seeds, and marmot bones. The presence of marmot bones shows that
occupation could have taken place between February and late June. The

lomatium root and bitterbrush seeds narrows this to late June, possibly early
* July. The presence of chokecherry pits indicates that the site probably was

occupied during berry gathering times in mid-August as well.
Zone 3 also may have been occupied in June and August. The faunal

indicators point to a June occupation, while chokecherry pits again Imply an
August occupation. Zone 4 yielded no seasonal ity Indicators. In general,

. then, the site appears to have been occcupIed primarily during the summer.

2%
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FAW4NAL AND) BOTAN ICAL REMA INS

Identified faunal remains Include marmot, rats and mice, turtle, snake,
fish, and deer-sized antiodactyls (Chapter 4). The rats, mice, and the single
snake probably are present because of natural processes. We judge, however,
that the turtle and deer-s Ized bones, I Ike the marmot bones, are part of the
cultural assemblage.

Despite the relative paucity of Identified bones deposited at the site by
people, some hunting and fishing probably took place. Fish, marmot, and It
perhaps turtle were procured during the deposition of Zone 3; marmot, turtle,L
and at least one deer-sized animal during that of Zone 2; and marmot during
that of Zone 1. Numerous other bones too fragmentary to Identify have been
counted and weighed (Table 7-2). The number of fragments per gram of bone
decreases from Zone 3 through Zone 1. Zone 4 Is disregarded because of the
very smallI sample size. Plowing in Zone 1 did not fragment the bone
appreciably, nor does It appear that trampling greatly disturbed the site
matrix of Zone 2. We attribute this decrease In the average weight of the
bone fragments to a change In the manner In which the bones were ut Ilized or,
possibly, to the use of different sized animals Identifiled In the assemblage.

Table 7-2. Comparison of bone counts -L.
and weights between zones, 45-OK-la.

Bo. ore Bone Weight Ratio ofZoe Fragments (g) #/g

2 1,926 179 10.9

/ . .-. ..

TotaL 3,039 267 11.4

Among i'e botanical remains that may have served as food or tools are
lomatium root, chokecherry, hawthorn wood, and serviceberry wood. We may
Infer from them that vegetable resources were gathered, at least during V.
occupations of Zones 3 and 2, while wood may have been gathered and processed
for tools during the occupations of Zones 2 and 1.

ARTIFACT DISTRIBUTIONS

Bef ore we summarize Ithic, bone and feature data and Identify actIv I ty
areas based on distributional data, It ts is Interest to examine the evidence
of post-depositional vertical and horizontal movement provided by bead

distribution In two adjoining excavation units.

..-..--.

,....-.

.. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ...........................................
' ' '.. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .,

.. . . . . . . . . . . . . . . . .. . . . :



117

A total of 112 beads was found In the eight I x 1-rn quadrants of 12S8W
and 12S6W from level 10 through level 110. The beads are so similar In size
and appearance they seem to be a set. We assume they were original ly
deposited In one cultural zone, and probably at one location within It. Their
recovered distribution, therefore, Is due to factors other than the cultural
activity that originally caused their deposition at the site. The vertical

* and horizontal distributions are shown In Figure 7-1, a stylized
representation of the unit levels along grid line 12S and grid line 13S. The
statistical mean and standard deviation were computed. The 19 beads In level *~

60 of unit 12SBW lie outside of three standard deviations. Because of this
large deviation from the mean, it Is assumed this is the original locus of

* deposition. Given this assumption, we can postulate that at least allI beads
within one standard deviation of the mean have been moved to other locations, -.

a displacement we attribute to the animal burrowing activity noted by the
excavators. Such disturbances explain the dislocation of smallI numbers of
artifacts, especially those that are small In size. As the effects of these
disturbances, are l imited we stll assume that larger concentrations of
artifacts reflect prehistoric activity areas.

The following discussion describes the distributions of artifact groups
by zone. Field observations Indicate that FMR are displaced less often than
other artifacts, probably because they are relatively large. Bones, on the
other hand, seem to be disturbed more often than other artifacts, perhaps
because rodents gnaw on them and move them. The degree of disturbance of
I Ith Ics I Ies between these two extremes. D Isturbance of shell seems to deoend

on number of shel Is In any one location; large concentrations of shellI are

u much less scattered than small concentrations.

ZONE 3

Figure 7-2 presents distribution of detritus In Zone 3. All materials *-

occur In moderately dense, discrete concentrations. The test pit at 10S7E
yielded enough charcoal for a radiocarbon date. This charcoal may be the
remains of a fireplace located near the concentrations of shell, bone,

*I ithics, and FMR seen In the west-central part of the site. The lI thic
* concentration In the southeastern site area Is separate from the other

activ I°."ty area.

Figure 7-3 presents the total distribution of worn/manufactured objects.
rConcentrations coincide with the southeastern lI thic concentration, an area

where lI thic Implements may have been manufactured. In contrast, food may
have been processed and eaten in the central site area. The location of the

two tabular knives shown In Figure 7-4 partly overlap the souiiheastern lithic

concentration and may Indicate that implement manufacturing went on there.

Fdigure 7-5 shows the dIstr butIon of smal I near flIakes. Smal I numbers
coincide with concentrations of other objects, but moderately dense

concentrations occur north and south of the presumed f repit. These two areas

and the other concentrations In the west-central site area form an offset

circle around the test unit that contains the charcoal.

. . .. .% .,
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12S 8W 12S 6W 12S 4W 13S 8W 13S 6W 13S 4W

020 --

40 103 2

ZONE 12f ........ 2.... 1 12 : . . ...

100 10....

110 1160

9 10 1290

UNIT LEVEL UNIT LEVEL

1-4 beads per unit level 10-14 beads per unit level

5-9 beads per unit level 15-20 beads per unit level

(number in unit level is actual number of beads)

r.at I~'

P 4 ,at 13S
______4W

Figure 7-1. Distribution of beads In excavation units 12SPW and 12S6W, 45-OK-
18. Upper figure shows Idealized reconstruction of rodent burrow.
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Bead distributions are shown In Figure 7-6. While a few beads occur near

other concentrations, most Ile In units on the western margin of the site.

If, as we have argued, these eight beads were redeposited from Zone 2, they

and the small linear flakes do not represent Zone 3 activities.

Zone 3 data suggest two possible associated activity areas, a food
preparation area centered around a hearth, and an implement manufacturing

area. Yielding a date of approximately 3800 B.P., the hearth includes a

Iithic concentration, Indicating that people may have manufactured Implements
there as well as processed and eaten food. ,

ZONE 2

Judging from the detritus distribution shown in Figures 7-7, 7-8, and 7-

9, Zone 2 is more complex than Zone 3: detritus concentrations, overlapping in --

a complex and sometimes confusing manner, cover much more of the site. fk

Indeed, concentrations of all materials are more dense In thIs zone which has

the site's only features. The location of features is shown in Figure 7-7.
Feature 3 is a dense lithic concentration which Includes three

hammerstones that may have been used for I ithic manufacture and several

unmodified granite and basalt cobbles, possible hammerstones. Although

located in an area with few IlIthics, Feature 2 does lie near dense
concentrations of FMR and bone. This feature Includes a utilized flake, two

basalt spalls, and a tabular knife that may have been used to process food.
Feature 4 Is a fire pit located In a unit with large numbers of FMR and
moderate concentrations of lithics and bone. The adjoining unit contains

large numbers of bones and FMR. East of thr feature, a test square yielded

botanical materials indicating that plant foods were processed In this area.
Charcoal from this feature yielded a radiocarbon date of approximately 3400

B.P.
Figure 7-10 shows the distribution of worn/manufactured objects in Zone 2

other than tabular knives. Large numbers occur east of Feature 4 In areas of
high lithic concentrations. Intermediate numbers of formed objects also are

found east of the firepit and around it. This distribution suggests that
implements were manufactured in the east-central and eastern site area and

that some were used in the food processing area around Feature 4.
Figure 7-11 presents tabular knife distributions. Although these

partially overlap Ilithic manufacuring areas, larger numbers of knives occur

outside of lithic concentrations. Tabular knives are not directly associated

with Feature 4.
Table 7-12 shows the dIstrIbutIon of small lInear flakes In Zone 2. One

of two units with large numbers of these objects also contains an Intermediate . .-.,

concentration of Ilithics; the other contains an intermediate concentration of
bone. Moderate numbers of small linear flakes appear Independent of both

other Implements and of the activity area around Feature 4. -

Figure 7-13 presents distributions of beads from Zone 2. Aside from

several beads from the southern and eastern site areas, all beads are
concentrated In two western units. Beads do not overlap any other materials
except In unit 12S6W, where some FMR occur.

............................................11 ........ ''''l'''i """
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Zone 2 presents a picture of overlapping concentrations. The activities
of Zone 2 are simIlar to those of Zone 3. The dIfferences between the two
zones appear to have resulted either from more intense site use by a larger
group of people or from more frequent visits by fewer people during the time ,
period represented by Zone 2. We assume that frequent visits by fewer people
would tend to blur artifact distributions. Spatial separation of bone and
shell concentrations and distinct appearances of worn/manufactured objects,
tabular knifes, linear flakes, and bead distributions Indicate a restricted
number of visits by a larger group of people than visited the site during the
Zone 3 occupation. SJ.. .

It should be noted, however, that these recognized "concentrations,"
leading to the above conclusions, result from a visual Inspection of the data
rather than from Its statistical manipulation. In addition, breaks in the
frequency distribution of data may be due to sampling of nonadjoining units
rather than actual spatial arrangements. Frequency breaks also do appear
between adjoining units leading us to conclude that the sampling strategy .-. ,-

probably achieved a general, if discontinuous, coverage of the site.

ZONE 1

Distributions of detritus in Zone 1 are presented in Figures 7-14 and 7-
15. This zone of has fewer artifacts and so is less complex than Zone 2.
There are large numbers of FMR located In the central and western site areas
and large numbers of Ilithics in the central and eastern site areas. The two
distributions overlap in the center of the site. Some bones are found in the
southwestern area, where they are associated with FMR. Features and charcoal
concentrations are absent from Zone 1.

Three separate areas of worn/manufactured objects occur along the
southern margins of the site in this zone (Figure 7-16), partially overlapping
with lithic concentrations and high counts of FMR. Both units with
Intermediate numbers of bone are associated with one of the areas containing
worn/manufactured objects.

Concentrations of tabular knives (Figure 7-17) are associated with lithic
concentrations. The area where a few knives were found in the southwestern
part of the site is located between bone concentrations. Low numbers of smal I
lInear flakes (Figure 7-18) are scattered over the site In this zone. As In
Zone 2, beads (Figure 7-19) occurred only In the two western units, probably
because of site matrix disturbances (see above).

Zone 1, then, seems to have been a lithic manufacturing station. It also V
contains some evidence of food processing. The data suggest, then, that the
site was visited Infrequently by small groups of people during this time.

DISCUSSION

In general the artifact distributions suggest that different kinds of
activities were carried out in separate areas. This indicates that
occupations may have been more permanent than overnight camps, which would
probably result In small, generalized activity areas.
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Our data shows that tabular knives in all three zones tend to be

associated with lithic manufacturing and food processing areas. More than

lithic material may have been worked on in the manufacturing areas, however.

As suggested in the functional analysis section, the tabular knives might have

been used to scrape hides or to scrape wood for handles of hafted stone tools

and other wood implements. Their association with food processing areas
suggests that they might have been used as cooking tools as well. In any

event, given the large numbers of wear areas per object, tabular knives were " P

used frequently.
Small linear flakes at 45-OK-18 are associated most often with food ;..

processing areas. With their sharp edges, they may have been used for cutting

meat; such use would result in little, if any, wear. We hope that additional

data from other project area sites will cast some light on their use.
The distribution of beads is functionally distinct from the other

artifacts. We belIeve that only in Zone 2, are the beads In TLtu.lf we

compare Figures 7-7, 7-8, and 7-9 with Figure 7-13, It is apparent that the
large numbers of beads (45 and 25 In units 12S8W and 12S6W, respectively) are -.-

located at some distance from other artifact concentrations. Dense deposits

of lithics, bone, and shell, and large numbers of FMR all suggest tool

manufacture, food preparation, eating and other life maintenance activities.

Since the beads are physically separate, we conclude they were probably

associated with some other activity. Beads are probably ornamental and their

manufacture and use might be expected to take place away from other activity
areas.

SUI4RY:-:."" .. .

During a thousand year span from about 4000 to 3000 B.P., smal I groups

visited site 45-OK-18 Infrequently. If there were earlier occupations the *'.*-.-.

evidence was obliterated by erosion before sedimentation above DU I began.

We have very little data from Zone 4 and the initial occupation of the

site. Zone 3 data suggests that a small group of people visited the site a
few times at the most. During the Zone 2 occupation, a larger group of people

apparently stayed at the site. During the time Zone 1 was occupied, a small 
group may have camped there a few times. Our evidence suggests these were all
early and late summer occupations.

The occupants used the site as a base for hunting, fishing, and
gathering; they processed food at the site and manufactured implements, making

use of raw lithic materials brought in from elsewhere. They probably procured

other raw materials, such as wood, at the site or nearby. Judging from the

kinds of wear on them, Implements such as hammerstones, scrapers, drIll Is,
retouched flakes, and tabular knives may have been used to manufacture . \
artifacts of wood. Other tools used to procure and process food, including
projectile points, bifaces and small linear flakes, are also present.

We can only speculate as to why occupation of the site ended after about

3000 B.P. Perhaps some environmental change, such as the formation of the

lower terrace made the site less hospitable than It had been.

.. . . .
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APPENDIX A:

RADIOCARBON DATE SAMPLES AND RESULTS OF SOIL ANALYSES, 45-OK-18
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APPENDIX B: ~

ARTIFACT ASSEMBLAE, 45-MK-1 8
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APPENDIX C

FAUNAL XSSEMLAGE, 45-(JK-18

* Family Sclurldae

Zone 1: 1 tibia fragment

Zone 2: 1 femur fragment.

Zone 3: 1 molar.

Family Geomyide

Zone 2: 1 femur f ragment, 2 humeri1, 2 mand IblIe f ragments, 1 skull1, 2
skull fragments, 1 tibia.

Zone 3: 2 mandibles, 1 mandible fragment, I skull.

Zone 4: 1 humerus.

Family Heteromyidlae

Peocnathus paryus

Zone 1: 1 mandible.

Zone 2: 1 mandible, 2 mandible fragments, 1 femur, I tibia.

Zone 3: 1 mandible.

Zone 4: 1 skull fragment.

Family Crlcetidle

Perwmyscus mnLculatus

'S. Zone 2: 1 mandible.
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Microtu- sp

Zone 2: 1 mandible, 1 maxilla fragment.

Zone 2: 3 mandibles.

* Faily Bovidae/Cervldae

Deer-sized

Zone 2: 1 atlas fragment.

Family Chelydrida.

Chym plctGa

Zone 2: 13 shell fragments.r

Zone 3: 1 shell fragment.

Faily Colubridas

Zone 2: 24 vertebrae.

Famiy Salmonlde

Zone 3: 2 vertebrae fragments.
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APPENDIX D:

DESCRIPTION OF CONTENTS OF UNCIRCULATED APPENDICES ' 2.

Detal ed data from two different analyses are available In the form of hard
copies of computer files with accompanying coding keys.

Functional analysis data Include provenience (site, analytic zone, excavation
unit and level, and feature number and level (if applicable )); object master
number; abbreviated functional object type; and coding that describes each
tool on a given object. Data normally are displayed in alphanumeric order by
site, analytic zone, functional object type, and master number. Different
formats nay be available upon request depending upon research focus.

nFaunal analysis data Include provenience (site, analytic zone, excavation unit

and level, feature number, and level (if applicable)); taxonomy (family;
genus, species); skeletal element; portion; side; sex; burning/butchering
code; quantity; and age. Data normally are displayed in alphanumeric order by "
site, analytic zone, provenience, taxonomy, etc.

To obtain copies of the uncirculated appendices contact U.S. Army Corps of

Engineers, Seattle District, Post Office Box C-3755, Seattle, Washington,
98124. Copies also are being sent to regional archives and libraries.
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