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AN ARCHAEOLOGICAL INVESTIGATION AND TECHNOLOGICAL

ANALYSIS OF THE STOCKHOFF BASALT QUARRY,
NORTHEASTERN OREGON
ABSTRACT

by Bruce Raymond Womack, M.A.
Washington State University, 1977

Chairman: Frank C. Leonhardy

The Stockhoff Basalt Quarry (35UN52) is located in the Blue Mountains
of northeastern Oregon, 19 km southeast of La Grande. The site lies along a
small tributarv of Ladd Creek in the upper end of Ladd Canyon.

During surface collection and excavation, over 700 basalt implements
and 3900 pieces of chipping detritus were recovered. A test excavation which
revealed the presence of basalt implements beneath a deposit of Mazama ash
indicated exploitation of the site's lithic resources by 6700 B.P. The imple-
ments recovered from the site bear a strong technomorphological resemblance
to implements of the Cascade Phase 8000-4500 B.P. This suggests that the
site's lithic resources may have been exploited as early as 8000 B.P. The
paucity of diagnostic lithic material post-dating the Cold Springs Horizon
6000-4000 B.P. suggests non-utilization of these resources after 4000 B.P.
The Stockhoff site served aboriginal folk_as a major source of lithic raw
material for approximately 4000 years.

Technological analysis revealed that over 70% of the implements are
bifaces and biface fragments in various stages of reduction. Application of

the stage concept to the bifaces resulted in the formulation of four sequential
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material resembling that of the Cascade Phase (Leonhardy and Rice 1970:9) both
above and beneath a Mazama tephra layer makes Bryan and Tuohy's chronological
placement of the Stockhoff site within the late prehistoric period more than
suspect. The recovery of 671 artifacts from the quarry, 520 of them bifaces,
conflicts with Bryan and Tuohy's conclusions regarding technology and site
function. It would seem that bifaces rather than simple flake tools such as
choppers and scrapers were the primary implements manufactured at the quarry.

Since Bryan and Tuohy's (1960:503-504) conclusions regarding the tech-
nological function and chronology of the Stockhoff site are no longer valid,
my objectives are two-fold: (1) to provide an adequate description and inter-
pretation of the technology reflected in the lithic implements and chipping
detritus recovered from the quarry, and (2) to place the quarry within the
chronological framework of Plateau prehistory. Contained within each of these
objectives, particularly the first, are a number of problems.

The lithic assemblage recovered from the quarry is characterized by a
predominance of bifacially worked basalt implements exhibiting an extreme degree
of variation in size and particularly degree of refinement. The variation
exhibited by these bifaces appears to represent sequential stages of manufacture
in a biface reduction system. The majority of the chipping detritus recovered
in surface collection and excavation at the quarry appears to have been derived
from the manufacture of the bifaces. There is also evidence which suggests
that a "levallois-like technique" (Muto 1976) may have been used in the manu-
facture of some of the bifaces. The problems contained within the first objec-
tive, the description and interpretation of the technology reflected in the
assemblage are as follows:

1. To demoristrate the existence of a biface reduction system at the quarry.

2. To define that system.
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Fig. 4.--Stage I Bifaces
a-c Plane view

d Longitudinal section view. Note sinuosity
of the edge.
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This type of reduction appears to have been secondary to flake reduction.
Cobbles thin enough to be used in reduction are rare at the Stockhoff site;
furthermore, cobble reduction requires the decortication of two surfaces

rather than one which is the case with a flake. Experimentation by myself and
others at the quarry indicates that the subangular cobbles are particularly
well suited to biface manufacture. The angularity of the cobbles creates
numerous natural platforms. Using the block on block technique (Crabtree
1970:48) which involves striking the natural platform of the cobble against

an anvil, large flakes up to 40 cm in length and 3 cm thick are easily removed.
Many of the larger basalt boulders occurring in colluvial deposits at the quarry
exhibit signs of repeated battering on projections (Fig. 5). These‘projections
may have served as anvils against which the natural platform of the cobbles
were struck.

Large flakes obtained in this manner would be much easier to reduce than
would an entire cobble. This, together with the fact that 34 stage I bifaces
possess a remnant of the initial ventral flake scar, suggests that flake reduc-
tion was the predominant mode of manufacture. There is evidence to suggest
that flakes may also have been removed using the Levallois-like Cascade tech-
nique (Muto 1976). This will be discussed in depth in Chapter 7.

The large expanding flake scars chacacteristic of most stage I bifaces
may indicate that they may have served a dual function. Stage I bifaces may
have saerved as flake cores while at the same time being reduced to functional
bifaces. The flakes removed in thinning couid be used in the manufacture of
small knives and projectile points.

The flake scars occurring on stage I bifaces are deep and expanding,
possess distinct negative, salient, accuminate cones of force, undulations

and radial striation (Muto 19715»:76). Crabtrese (1967, 1970), Muto (1971b),
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Fig. 5.--Large Fine Grained Basalt
Showing Signs of Repeated Battering. Note b
overlapping negative cone of force.
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Bucy (1974) and others have tended to equate these attributes with the use of
hard hammers. These hard hammer attributes are consistently associated with
stage I bifaces and decortication flakes recovered from the quarry. Hammer
stones as hard as or harder than the basalt also occur at the quarry. This
evidence when considered together is suggestive of the use of hard hammer per-
cussion in the manufacture of a stage I biface.

Of the 141 stage I bifaces recovered from the quarry, 99 are complete
and 42 are fragments. The majority of these bifaces possess accumulations of
multiple step and hinge fractures (Muto 1971:60-61). Bucy (1974) in his anal-
ysis of the Midvale Basalt quarry states:

Since it is slightly less flexible and more grainy than the glassier materi-
als and yet is tougher to fracture, the worker must direct his blows
straighter into the material, the work is subject to more breakage and
particularly to step fractures which are difficult to recover. Because
flow structure may interfere and impede flake removal and the recovery of
errors, the development of step fractures may spell certain disaster to
the tool maker using basalts [Bucy 1973:28].
Those bifaces which are unbroken probably represent bifaces rejected during
manufacture. This would suggest that the aboriginal flintknapper recognized
the point at which further reduction was no longer feasible, and simply dis-
carded the biface.

Broken stage I bifaces possess either end shock fractures (Faulkner
1972:140) or perverse fractures (Muto 1971:72). Both types of fractures can
occur during the manufacturing process, and are usually unintentional. End
shock fractures are usually initiated at the end opposite the point of impact,
and are usually caused by excessive force applied to the end of the biface.
This usually results in the end of the biface being snapped off. 3ixty-nine
percent of the broken stage I bifaces possess end shock fractures, and the

majority of these are biface tips. End shock fractures are transverse frac-

tures occurring at right angles to the longitudinal axis of the biface.
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Perverse or helical fractures are initiated at the point of impact along the
lateral margin of the biface. Perverse fractures often result when attempts
are made at clearing excessive mass resulting from stacked step or hinge frac-
tures. Thirty-one percent of the broken stage I bifaces possess perverse frac-
tures. Some fractures are transverse, but the majority are diagonal.

Stage I bifaces could be classified as blanks. At this stage of
manufacture it is not possible to determine the intended form of the end

product.

Description of stage II bifaces (Fig. 6):

Material: Basalt

No. of specimens: 17 complete bifaces
102 biface fragments

Dimensions of stage II biface fragments:

fi
|
/

Range Mean
Length 20 mm -~ 156 mm 130 mm
Width 20 mm - 106 mm 45 mm
Thickness Smm - 35 mm 28 mm

Broken stage II bifaces are represented by the tips of bifaces, bifaces

L lacking one tip, midsections lacking both tips and bifaces broken through the

midsection.

IE

Types of fractures occurring on stage II biface fragments:

End shock fractures 76 64%

Perverse fractures 43 36%

Dimensions of stage II complete bifaces:

Fﬂ Range Mean
i Length 55 ma - 138 mm 78 mm
width 25 mm - 56 mm 35 mm

Thickness 9mm - 165 mm 11 mm




Fig. 6.--Stage II Biface Fragments
a=-c Plane views

d Longitudinal section view
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Mean thickness to width ratio: 1:4

Plane view: Five smaller stage II bifaces possess asymmetrical triangular
outlines. The majority possess asymmetrical biconvex to parallel margins,
points of bifaces are subrounded to acute. Bifaces are generally lanceolate
in outline. Stage II bifaces are generally asymmetrical in outline, however
they are somewhat more symmetrical than stage I bifaces.

Longitudinal section: In sectional view the margin is sinuous, however less
so than stage I.

Cross section: Generally biconvex, becoming more symmetrical and thinner
than stage I.

Flake scar pattern: Irregqularly flaked; usually flaked over the entire sur-
face of both faces.

Flake scar morphology: Flake scars occurring on stage II bifaces are gener-
ally shallow and possess salient negative bulbs of force. Termination of
flake scars are less abrupt. Fewer flake scars terminate in step or hinge
fractures.

Presence or absence of cortex: Cortex occurs infrequently as isolated rem-~

nants on one face.

Discussion of stage II bifaces:

Stage II bifaces are generally thinner and more symmetrical than stage I
bifaces and possess a straighter edge. The flake scars are much shallower and
possess salient bulbs of force. Undulations and striations are much less dis-

tinct. These characteristics have been equated with the use of antler billets

(Crabtree 1967a, 1570: Mutol971b; Bucy 1974). These markings occur consistently
in flake scars of stage II bifaces and on thinning flukes recovered from the
Juarry. Antler billets are krown to have been used by aboriginal populations

(Holmes 1919:193). Both deer and elk antler would nave been available to




prehistoric populations exploiting the Stockhoff site. When this evidence is
considered together there is no reason to assume that antler billets were not
used at the quarry.

With the exception of the few relatively small bifaces, the majority
appear to have broken in manufacture, rather than being rejected. Of the 107
stage I1I bifaces 90 are broken and only 17 are complete. Thirty-five percent
of the fragments exhibit perverse fractures. This represents a 4% increase
in the number of perverse fractures over the preceding stage.

Bifaces of both stage I and II can be classified as blanks. In both

cases the shape and form of the end product cannot be determined.

Description of stage III bifaces (Fig. 7):
Material: Basalt

No. of specimens: 28 complete bifaces
130 biface fragments

Dimensions of stage III biface fragments:

Range Mean
Length 18 mm - 140 mm 54 mm
Width 18 mm - 75 mm 40 mm
Thickness 15 mm - 46 mm 8 mm

Stage III fragments are represented by tips, bifaces lacking one tip, mid-
sections lacking both tips, and bifaces broken through the midsection.
Types of fractures occurring on stage III biface fragments:
End shock fractures 80 61%
Perverse fractures 50 39%
Description of stage III knife preforms:

No. of specimens: 11

40
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Fig.7.~-Stage III Bifaces

a-c Plane views. Note increased symmetry
of the outline.

d Longitudinal section view. Note
decreased sinuosity of the edge.
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Dimensions of stage III knife preforms:

Range Mean
Length 80 mm - 200 mm 118 mm
width 26 mm -~ 78 mm 45 mm
Thickness 7 mm - 16 mm 11 mm

Plane view: Relatively symmetrical biconvex margins. Points of bifaces

tend to be more acute than in stage II. Generally lanceolate in outline.
Description of stage III projectile point prefdrms (Fig. 8, 9):

No. of specimens: 17

Dimensions of stage III projectile point preforms:

Range Mean
Length 48 mm - 74 mm 63 mm
Wwidth 20 mm - 34 mm 28 mm
Thickness 6 mm - 10 mm 8 mm

Plane view: Relatively symmetrical biconvex to triangular to parallel
margins. Points are rounded to acute. Bifaces are both triangular and
lanceolate in outline.

Mean thickness to width ratio: 1:5

Longitudinal section: In section view, the margin is no longer sinuous
and is parallel to the longitudinal axis of the biface.

Cross section: Generally symmetrical biconvex to plano-convex and thinner
than stage II.

Fiake scar pattern: Irregularly flaked. Usually flaked over the entire
surface of both faces.

Flake scar morpholcgy: Shallow expanding flake scars possessing salient
negative cones of force. Few flake scars terminate in step or hinge frac-

tures. Flake scars are shallower and more diffuse than in stage II.
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Fig. 8.--Lanceolate Projectile Points
a=-c Stage III lanceolate projectile point preforms

d-g Stage IV lanceolate projectile points

1 j 3 | 3 __ 1 3 3 | i __3 3 3 3 _3 -3 3 _3 ‘






17

Fig. 9.--Triangular Preforms and Side-~
Notched Projectile Points

a-e Stage III triangular preforms

f-i Stage IV triangular side-notched projectile
points
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Presence or absence of cortex: Stage III bifaces do not possess cortex.
Discussion of stage III bifaces:

Stage III bifaces closely approximate finished implements with the
exception of final thinning, retouch, and sometimes the addition of haft ele-
ment. As with stage II, the majority of the stage III bifaces appear to have
been broken in manufacture rather than rejected. Sixty-one percent of the
broken stage III bifaces possess end shock fractures while 39% possess perverse
fractures. When compared to stage I this represents an 8% drop in the number
of end shock fractures and an 8% increase in the number of perverse fractures.
This may be a result of changes in the angle of incidence which occurs during
final thinning operations. Examination of three entire stage III bifaces
broken during manufacture suggests that the percussor was aimed directly into
the edge of the bifaces. Fracture appears to have been initiated at the point
of impact on the edge of the biface. All three bifaces were perversely frac-
tured.

Stage III bifaces are classified as preforms, the larger bipointad
lancelot bifaces as knife preforms and the smaller lancelot and triangular
bifaces as projectile point preforms. Preform is used with stage III bifaces
because the intended size and shape and final form of the end product is indi-
cated by the biface.

The division of stage III bifaces into knife preforms and projectilé
point preforms is somewhat arbitrary. Stage III bifaces over 75 mm in length
have been classified as knife preforms and those under 75 mm in length have
been classified as projectile point preforms. This is simply a means of classi-
fication and does not imply function. The division is made at 75 mm to make

the descrigtions and measurements of the bifaces more objective.



Description of stage IV bifaces - knives and knife fragments (Fig. 10):

Material: Basalt

No. of specimens: 2 complete knives
16 knife fragments

Dimensions of knife fragments:

Range Mean
Length 42 mm - 106 mm 90 mm
Width 32 mm - 74 mm 52 mm
Thickness 6mm - 12 mm 9 mm

49

Knife fragments are represented by tips of knives, knives broken through the

midsection, knives lacking both tips, and one large stemmed, haft element.
Types of fractures occurring on stage IV knife fragments:

End shock fractures 6 38%

Perverse fractures 10 62%

Dimensions of complete knives:

Length width Thickness
No. 1 68 mm 154 mm 9 mm
No. 2 30 mm 92 mm 7 mm

Plane view: Symmetrical biconvex to parallel margins. Tips of knives are
subrounded to acute. Lanceolate out;ine and generally more symmetrical in
outline than stage III lanceolate preforms.

Mean thickness to width ratio: 1:6

Longitudinal section: 1In sectional view, stage IV knives possess straight
sharp edges.

Cross section: Symmetrical, biconvex cross section, thinner than stage
ITI.

Flake scar pattern: Irregularly flaked. Usually flaked over the entire

sarface of both faces. Stage IV knives may possess a series of small
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parallel flake scars along the cdge. The small parallel scars are restric-
.ted to the margins and do not travel more than a few mm towards the center
of the biface.
Flake scar morphology: With the exception of the small parallel scars
along the margin of some stage IV knives there is little change in flake
scar morphology.
Presence or absence of cortex: An isolated remnant of cortex occurs on
one surface of one stage IV knife.

Leaf-shaped lanceolate projectile points (Fig. 8):
Material: Basalt

No. of specimens: 4 complete projectile points
1 projectile point fragment

Dimensions of projectile points:

Projectile point fragment lacking tip-

Length 50 mm
width 20 mm
Thickness 6 mm

Complete projectile points-

Range Mean
Length 51 mm -~ 75 mm 64 mm
Wwidth 15 mm - 28 mm 21 mm
Thickness 5mm - 8 mm 6 mm

Plane view: Biconvex to parallel margins, with the exception of one bi-
pointed projectile point; bases are rounded, tips are acute.

Cross section: Biconvex to plano-convex

Flake scar pattern: Collateral parallel flake scars. Flake scars usually
do not converge in the center of the biface. The small parallel flake scars

occurring on the edge of these bifaces may be suggestive of pressure retouch.
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Side notched projectile points (Fig. 8):
Material: 6 Basalt, 1 Ignimbrite

No. of specimens: 6 complete side notched projectile points
1 side notched projectile point fragment

Dimensions of side notched projectile points:
Projectile point fragment lacking tip-
Length 58 mm
width 21 mm
Thickness 6 mm

Complete side notched projectile points-

Range Mean
Length 34 mm - 60 mm 41 mm
Width 15 mm - 25 mm 19 mm
Thickness 4 mm - 8 mm 5 mm

Plane view: Generally triangular in outline, however blade section is

slightly excurvate.
Haft element: Side notched, notches are lunate approximately as deep as

they are wide. Three specimens possess indented bases; two specimens

possess relatively straight bases; and one specimen possesses a convex base.

Cross section: Biconvex to plano-convex

Flake scar pattern: Irregularly flaked, usually flaked over entire surface

of ore face and marginally flaked on the other face. These projectile
points show no evidence of pressure retouch to the edge.

Basal notched lanceolate projectile point lacking tip:
Material: Basalt

No. of specimens: 1
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triangular preforms. Projectile points are placed within stage IV because
they represent completed implements.

There are fewer artifacts in stage IV than any of the preceding stages.
Excluding projectile points, there are only 16 biface fragments and 2 complete
bifaces. The hypothesis which best explains this decrease is transportation
of stage III bifaces away from the site. Stage III bifaces closely approxi-
mate finished implements, possess relatively sharp working edges, and could
have served as functional knives or scrapers. Many stage III bifaces could
have been, and probably were removed from the quarry prior to further reduction.
It is my belief that stage III bifaces, rather than stage I, II, or IV bifaces,
represent the optimum transport product. Large stage I and II bifaces would
be too bulky and heavy for economical transport of more than a few specimens.
Large bifaces in these early stages of manufacture usually do not occur in sites
along the Snake or Columbia Rivers. Stage III bifaces or knives on the other
hand are much reduced in size and weight, are functional implements, and still
possess erough mass so that they may be repeatedly sharpened after use. As
stage III bifaces are further sharpened they will also provide the user with
usable flakes. Stage IV bifaces or knives have been reduced to the point
that further csharpening would be difficult without fracturing the biface, nor
would they yield usable flakes.

I have personally examined basalt knives recovered from Marmes Rcck
Shelter (45FR50) and Wexpusnime (45GA61). These bifaces in both collections
are technologically and morphologically similar to stage III Stockhoff basalt
knives, and if included within the Stockhoff biface assemblage would be classi-
fied as stage IIL bifaces} These bifaces are considered to be finished imple-
ments as evidenced by the high degree of edge polish, due to use. Bifaces

reduced to stage IV stage may have been used to perform subsistence tasks while

at the Stockhoff site, they may also represent extremes in the reduction sequence.
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Sixty-two percent of the knife fragments possess perverse fractures
which are all diagonal to the long axis of the fragment. The fractures appear

to have been initiated by a blow directed at the edge of the biface.

Comparisons of Stage III and IV Bifaces
With the exception of a slight reduction in cross section and edge
retouch, stage III lanceolate knife and projectile point preforms are morpho-
logically and technologically identical to stage IV lanceolate knives and
projectile points. For comparative purposes they will be considered as a
single unit.
Comparisons: Lanceolate knives and projectile points
Bense 1972, Fig. B.3j, k, 1
Rice 1972, Fig. 22b
Leonhardy, Schroedl, Bense, and Beckerman 1971, Fig. 24i, n, o
Pavesic 1971, Fig. 15b, h
Nelson 1969, Fig. 43a, b, ¢, d, g, h, i, j, k, l; m
Rice 1969, Fig. 30A-D, Fig. 34a-C, Fig. 35a-C
Butler 1961, Fig. 3A-H
Comments: The lanceolate kaives and projectile points recovered from the
Stockhoff site are morphologically and technologically equivalent to
Cascade projectile points and knives. Lanceolate knives and projectile
poircs are stylistic indicators of Cascade components (Leonhardy and Rice
1970:9). The Cascade Phase is generally dated between 8000 and 4500 B.P.
(Leonhardy 1975).
Comparisons: Stage III triangular preforms
Yent 1976, Fig. 33F, i, j, 1
Leonhardy, Schroedl, Bense, and Beckerman 1971, Fig. 24 and 9

Melson 1969, Fig. 44i, j, i, m; Fig. 45d, f, m
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Cascade Phase of Lower Snake River 8000-4500 B.P. (Leonhardy and Rice 1970) and
the Hells Canyon Creek Phase of the Middle Snake River 7400-6400 B.P. (Pavesic
1971).

The bipointed leaf-shaped projectile points and knives from the Stock-
hoff site share the greatest degree of similarity with those of the Cascade
Phase of the Lower Snake River region. This does not mean that the bipointed
implements from the Stockhoff site represent an extension of the Cascade Phase,
which is geographically limited to the Lower Snake River region. The point to
be made is that there is a strong degree of technomorphological similarity
between the Cascade assemblages of the Lower Snake River and the Stockhoff site,

suggesting that there may be a relationship.
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CHAPTER 4

DESCRIPTION AND ANALYSIS OF

CHIPPING WASTE

Description
During surface collection and excavation 3900 basalt waste flakes were
recovered from the Stockhoff site (Table 1l). Based on morphological and techno-

logical attributes five classes of flakes have been formulated.

TABLE 1l.--Class Totals and Percentages of Flakes

Total No. % of
Flakes per Total No.
Flake Classes Class Flakes
Class 1 Decortication flakes
A. Primary decorticaticn flakes 80 2
B. Secondary decortication flakes 495 12
Class 2 Thinning flakes 123 3
Class 3 Biface thinning flakes
A. Flaked platforms 568 14
B. Flaked abraded platforms 224 6
Class 4 Multiple removal flakes 205
Class 5 Nondiagnostic shatter 2210 56

Total flakes 3900
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Class 1 Decortication flakes (Fig. 1l):
Description:
A. Primary decortication flakes-

No. of specimens: 80 = 2% of sample

Primary decortication flakes exhibit cortex either on the platform

remnant or on the entire dorsal surface of the flake.

B. Secondary decortication flakes-
No. of specimens: 495 = 12% of sample
Secondary decortication flakes exhibit cortex only on part of the

dorsal surface of the flake, and do not posses cortex on the platform

remnant.

Platform remnant morphology: Decortication flakes usually do not show evi-
dence of platform preparation. Signs of crushing and repeated impacts are
often evident on platform remnants. The impact marks may be as much as 35mm

fromthe margin of the flake.

Ventral surface morpholoyy: May possess salient accuminate bulbs of force, dis-
tinct undulations, striations, and erailure scars.
Class 2 Thinning flakes (Fig. 12):

No. of specimens: 123 = 3% of sample

Description: Non-cortexed relatively large thick flakes showing no evidence
»f platform preparation.
Platform remnant morphology: Platform remnants are usually thick, show signs

of crushing and repeated impacts. Impact marks may be as much as 20 mm Srom

the margin of the flake.
Ventral surface morphology: May possess salient accuminate bulbs of force,

distinct undulations. radial striations and erailure scars.
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Fig. l12.--Class 2 Thinning Flakes. Note
salient accuminate bulbs of force and radial stria-
tions.
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Fig. 15.--Multiple Removal Flakes
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Fig. 18.--Post-Mazama Implements
a-f .bifaces and biface fragments
g lanceolate projectile point
h side notched projectile point

i drill
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Fig. 19.--Post-Mazama Unifacial Implements
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Fig. 23.--Biface Fragments Found on Pre-ExJ.st:.ng
Weathering Surface Shown Fitted Together
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- Fig. 24.--Cascade Technique Reduction System
Source: Reprinted from Muto (1976: 130) Used with
permission of Guy R. Muto. C o
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Fig. 25.--Levallois-Like Cores

a-b possible unstruck core, plane and longi-
tudinal section views

large core from which a single primary flake
has been removed






















Fig. 27.--Cascade Technique Flake and Blade Forms

a-d primary flakes, platform remnant oriented to the top of

=1

the page

A blades, platform remnants oriented to the top of the
page

.B blades; j is a side struck B blade, platform remnant
oriented to the right of the page; k and 1 lack platforms

6Tl
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Distal ridge truncation flakes (Fig. 28h-k):
Material: Basalt

No. of specimens: 2

Dimensions: ;
Range Mean |
Length 76 mm - 82.00 mm 79 mm
width 15 mm - 30.25 Tm 19 mm
i Thickness 6 mm - 8.50 mm 7 -mm
ir Comments: i‘he platform remnant is located on the proximal end of two
%{J:‘f:' . distal ridge truncation flakes indicating that they were struck from

the lateral margin of the core while two exhibit platform remnants

ey

T e e B Pt e o

3
ESE“ located on the late;al margin of the flake indicating that they were _
i’”_ struck from the distal end of the core, éﬁ,
%‘Eﬂ B blades (Fig. 27j-1): i:
E ﬁ“ Material: : gL
E | No. of specimens: ' T‘
L*’ r Dimensions: i
i ‘ Length Width Thickness gp
; Eﬂ No. 1 108 m@ 88 mm 11 rm %“
No. 2 78 mm 56 mm 11 mm &

Comments: The platform remnant is located on the lateral margin of i

— 1

‘ii
: l:
one B blade indicating that it was struck from the lateral margin of ﬁ

. it
the core. The other B blade has been modified and it is difficult to .*

3

determine whether it is side or end struck.

Corner removal blades (Fig. 28i-m):

13

Material: Basalt

No. of specimens: 2

—3

13




a-g

h-k

Fig. 28.--Additional Cascade Technique Flake and Blade Forms
C blades, platform remnants oriented to the top of the page

distal ridge truncation flakes; h and i platform remnants up;
J and k platform remnants oriented to the left

corner removal blades, platform remnants oriented to the left

[4 A}







Dimension:
Length width Thickness
No. 1 112 mm 44 mm 17 mm
No. 2 112 mm 34 mm 12 mm
Comments: Both corner-removal blades exhibit platform remnants on

the proximal end of the blade,
the proximal end of the core.
C blades (Fig. 28a=-g):
Basalt

Material:

No. of specimens: 1

Dimensions:
Range
) Length 60 mm -~ 94 mm
wWidth 28 mm - 40 mm

Thickness 5 mm - 8 mm

Comments: All seven C blades exhibit platform remnants located on the

indicating that they were struck from

Mean
74.29 mm
31.71 mm

6.71 mm

proximal end of the blade indicating that they were struck from the

proximal end of the core.

Levallois-like artifacts which appear to have been manufactured on Cascade

Technique flake and blade forms:
Unifacial implements (Fig. 29a-c):
Material: Basalt

No. of specimens: 6

Dimensions:
Range Mean
Length 62 mm - 123 mm 87.16 mm
width 32 m - 60 mm 48.67 mm
Thickness Smm - 18 mm 14.83 mm
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Fig. 29.--Implements Which Appear To Have Been Manufactured
on Cascade Technique Flake and Blade Forms

a-c unlfaclal implements which appear to have been manufactured on

small primary flakes

d-f

lanceolate projectile points which appear to have been manu-
factured on A or C blades
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Comments: Five of the six unifacial implements have been modified into
scraper-l%ke tools and lack platform remnants. Modification has been
limited primarily to the margins and it is still possible to determine
the approximate orientation of the platform. The dorsal and ventral
surface morpholqu of the unifacial implements suggest that they may
have been manufactured on relatively small Cascade Technique end
struck primary flakes.

Small lanceolate projectile points (Fig. 29d-f):
Material: Basalt

No. of specimens: 3

Dimensions:
Range Mean
Length  52mm-74mm  58.66 mm
Width 20 mm - 26 mm 22.67 mm
Tﬁickness 5mm - 6 mm 5.33 ﬁm

Comments: The three small projectile points are triangular in cross
section and exhibit a ridge running longitudinally down the medial por-
tion of thévimplement. These small projectile points may have been
manufactured on A or C blades which are also triangular in cross section
and possess a ridge running longitudinally down the medial portion of
the blade.

Discussion of the Levallois-like Lithic Assemblage

Recovered from the Stockhoff Site

The Levallois-like flake and blade forms recovered from the Stockhoff
site are morphologically very similar to those characteristic of the Cascade
Technique (Muto 1976). However, there are technological differences which must

be discussed. The majority of the flake and blade forms recovered from the







System would require no major change in the technique itself. The redirection

of the trajectory would simply involve a change in the emphasis of the flint-
knapper from the flake and blade forms to the core or biface. The flintknapper
would proceed as usual using fhe ridges produced by the removal of a primary

or A blade to guide the removal of the next flake. By altering the platform
angle to that of a biface thinning flake, and following the ridges produced

by previous removals, the flintknapper could predictably remove large thin
flakes. The resulting flake would possess the dorsal morphology of the

Cascade Technique flake and blade forms, however, the platform remnant would
resemble tha£ of a biface thinning flake. The resulting flake and blade forms
would be secondary to the Biface,.but could still be used in the manufacture of
smaller implements.

‘According to Bense (1972:57) the Levallois-like, or Cascade Technique,
is the characteristic lithic technology of the Cascade Phase. The forty-five
Levallois-like cores, flake and blade forms, and implements recovered from the
Stockhoff site represent less than 2% of the total lithic sample. If the
Stockhoff site is, in fact, a Cascade site, as the data suggests, why is the
Levallois-like assemblage so poorly represented at the site? BAn answer to this
question cannot be given at this time; hcwever, a hypothesis is presented which
might lead to an explanation of this problem. MacDonald (1971:34) nofes that
there are two types of lithic technologies, “"restrictive" and "indulgent"
technologies. Accordiné £o MébDonald, groups of people at some distance from
a lithic resource»area engage in a restrictive technology, while those groups at
or in close proximity to a lithic resource area would engage in an indulgent
technology. Judge (1974:124), in discussing MacDonald's concepts in relation
to Paleo Indian lithic technologies, nofes that both restrictive and indulgent
technologiesvcan be engaged in by a single group of people at different pbints

in space and time.

Sk
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CHAPTER 8

DESCRIPTION OF NON-BIFACIAL IMPLEMENTS

Elongated unifacial implements (Fig. 30 and 31):

Material: Basélt

No. of complete specimens: 32

No. of fragments: 37
Dimensions: Length measurements were taken along the longitudinal axis.
Width measurements were taken at right angles to the longitudinal axis.

Thickness measurements were taken at the thickest point on the iﬁplements.

Dimensions apply to complete implements only.
Range Mean
Length : 90 mm - 258 mm 139.29 mm
Width 32 mm - 136 mm 66.43 mm
Thickness 8 mm ~ 41 mm 18.14 mm

Deséription: Plane view and cross section. Eight of the elongated uni-
facial implements exhibit symmetrical biconvex outlines and symmetrical
plano-convex cross sections. Twenty-four of the unifacial implements

exhibit asymmetrical biconvex margins with one margin being more convex than

the other. The cross sections exhibited by these unifaces are asymmetrical

plano-convex. The asymmetrical cross section is due to the relatively steep

retouch occurring along one margin of the uniface.
Dorsal and ventral surface morphology: The dorsal and ventral surface morpho-
logy exhibited by the unifacial implements indicates that they have been

manufactured on large flakes.
















Ventral surface morphology: The ventral surface of the majority of the
elongated unifaces is relatively unmodified. Modification of the ventral
surface when it occurs is usually limited to the removal of the bulb of
force. Because of the relétiyely unmodified state of the ventral surface,
it is possible to approximate the location of the platform remnant prior
to removal. The platform remnants of the majority of these implements
appear to have been located along the lateral maréin, suggesting that the
unifaces have been manufactured on side stguck flakes.

Dorsal surface morphology: Cortex covers approximately 40% of the dorsal
surface of 18 of the 24 elongated unifacial implements exhibiting asym-
metrical outlines and cross sections. Cortex does not occur on the dorsal
surface of the eight elongated unifaces exhibiting symmetrical outlines
and cross sections. The entire dorsal surface of the eight symmetrical
unifaces has been flaked, while only the margins of the dorsal surface of
the twenty~four aéymmetrical unifaces has 5een modified. The asymmetrical
elongated unifaces have been steeply retouched along one margin and only
minimally retouched along the other margin. What appears to be fine re-
touch occurs on one or both margins of asymmetrical unifaces and 7 sym-

" metrical uhifaces. Under 1x magnification polish is evident on arrises
created by the small intersecting retouch flake scars. Polish occurs on

6 symmetrical unifaces and on 7 asymmetrical unifaces. The polish occurs

along portions of both margins of the symmetrical unifaces. The asymmetriéal

unifaces also exhibit polish on both margins, however it occurs only
sporadically along the steeply retouched margins. On both symmetrical and
asymmetrical unifaces, the majority of the polish occurs on the dorsal

portion of the margin.

Comments: Semenov (1970:83-91) notes that polish can result from both cutting

and scraping activities. The morphology and edge angles exhibited by both
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Fig. 32.--Edge-Ground Cobbles and Hammer Stones
a-b hammer stones and edge modified cobbles

c hammer stone only

d
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(Lewis 1944:336-8). At the Stockhoff site, edge~ground cobbles may have
been used in a manner unlike either of those suggested above. The cobbles
recovered from the Stockhoff site exhibit grinding as well as battering.
They were recovered from the surface of lithic workshop areas in direct

association with large amounts of basalt chipping waste. It is my belief

that the grinding and battering exhibited by these cobbles can be attributed

to the manufacture of the basalt bifaces characteristic of the Stockhoff

site. The localized battering occurring on the cobbles is technologically

identifical to the battering characteristic of hammer stones, both abori-
| ginal and experimental. The grinding which occurs on the edges of the

': cobbles could be produced in grinding the striking platforms during biface

manufacture. Many of the large Class 3 biface thinning flakes recovered

P from the Stockhoff site exhibit heavily ground platform remnants. Continued
grinding on the edge of a large basalt biface could easily produce the
ground edges occurring on the cobbles.

I do not mean to imply that all edge ground cobbles were used as

platform abraders and hammer stones, only that the edge modified cobbles

recovered from the Stockhoff site appear to have been used in this manner.

3

Anomalous implements (Fig. 33):
Material: Basalt

No. of specimens: 2

Dimensions:
Length width Thickness
No. 1 370 mm 94 mm 31 mm
No. 2 150 mm 60 mm 19 mm

Description: Both implements have been manufactured on flakes and exhibit

cortex on approximately 40% of their dorsal surface. The initial ventral
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CHAPTER 9
CONCLUSIONS

The objective of this investigation was two-fold: (1) to place the
Stockhoff site within the chronological framework of Plateau prehistory, and
(2) to provide an adequate description of theAtechnology reflected in the
basalt implements and chipping detritus. It is my belief that this investiga-
tion has been successful in accomplishing these objectives.

Data gained in excavation and analysis of the implements and chipping
detritus indicéte that the Stockhoff site served as a major source of lithic
raw materials for approximately 4000 years. The occurrence of Cascade-like
implements below a Mazama tephra deposit suggests that the Stockhoff site may
have been occupied by 8000 B.P. With few exceptions, the implements from,botﬁ
the surface and the excavation appear to represent a single homogeneous lithic
component. This component bears a strong technomo:phological resemblance to
Cascade lithic components recovered from sites along the Lower Snake River,
suggesting Cascade folk occupying the sites along the Snake River may have been
responsible for the manufacture of Cascade-like implements occurring at Stock-
hoff site. The apparent lack of late prehistoric cultural materials in the
excavation and on the surface suggests that utilization of the site's lithic
resources ceased by approximately 4000 B.P.

Surface collection and excavation at the Stockhoff site resulted in
the accumulation of 671 implements and over 4000 pieces of chipping detritus.
Preliminé:y analysis revealed that 70% of the implements were bifaces repre-

senting various stages of manufacture in a biface reduction system. The
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site within the chronological framework of Plateau prehistory should repre-
sent a significant contribution to the written prehistory of the southern

Columbia Plateau.
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Step-fracture:

Technological
Attributes:

Ventral:

Vitreous:

A flake or flake scar that terminates abruptly in a right

angle break at the point of truncation.
tion of force or the collapse of the flake.

Techniques which have diagnostic value showing modes of manu-
facture, characteristic traits, and patterns of human behavior.

Plano side, or inner surface of flake or blade.
surface.

Having the near luster and texture of glass.

Caused by a dissipa-~

The under







SOIL PROFILE DESCRIPTIONS
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2

Geological Horizon
Units Designation

Description

1 Apl

1 Ap2

1 Btl

0-7 cm Black (10YR2/1, dry) silt loam,
strong fine platy parting to very fine
granular; slightly hard, slightly sticky,
slightly plastic; many fine roots; abrupt
smooth boundary; to

7-13 cm Black (10YR2/1, dry) silt coatings
on ped exterior, dark gray (lOHr4/l1, dry)
ped interiors, silt loam mixed with < 1%
pebbles; fine subangular blocky, parting to
fine granular; slightly hard, slightly
sticky, slightly plastic; many fine roots;
< 2% weathered basalts sand occurring

as patchy intramatrix, morphons; patchy
silt coating on morphons; abrupt wavy
boundary; to

13-20 cm Black (10YR2/1, moist) silt
coatings on peds, dark gray (10YR4/1, dry)
silt loam; fine angular blocky, friable,
slightly hard, slightly sticky, slightly
plastic; common fine roots; many, very
fine tubular pores; patchy weathered
basalt sand, pebbles, and cobble frag-
ments; basalt flakes with long axis paral-
lel to lower boundary; many black (10YR2/1,
moist) worm casts; abrupt wavy boundary;to

20-28 cm Black (10YR2/1, moist) silt loam
very dark gray (10YR4/1, dry) medium fine
prismatic, parting to medium angular
blocky; hard, firm, sticky, plastic; <5%
flakes and cobble fragments; abrupt
smooth boundary; to

28-41 cm Black (10YR2/1, moist) silty clay
loam very dark gray (10YR4/1, dry); strong
fine prismatic, parting to strong fine
angular blocky; hard, firm, sticky, plas-
tic; few fine roots; few fine tubular

2This profile description follows the conventions of the 1975 Soil

Survey Manual.
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Description

Geological Horizon
Units Designation
1 Bt2
2 2Bt3b
3 3Bt4b
4 4Bulb

and vesicular pores collectively; < 1%
worm burrows 5 mm in diameter; < 1% fine
to coarse basaltic sand evenly dispersed
throughout soil, matrix; clear smooth
boundary; to

41-60 cm Black (10YR2/1, moist) ped
surfaces, very dark gray (10YR3/1, dry)
ped exteriors with patchy gray (10YR4.5/1,
dry) coats, brown (10YRS5/3, dry) ped
interiors, silty clay loam; weak fine
prismatic parting to medium fine sub-
angular blocky; hard, firm, sticky, plas-
tic; few fine roots, few fine tubular

and vesicular pores collectively; < 3%
fine basaltic sand evenly distributed
throughout soil matrix; low boundary
marked by flakes and pebbles oriented
with longitudinal axis parallel to lower
boundary; very abrupt wavy boundary; to

60-75 cm Dark brown (10YR3/3, moist) ped
exterior, brown (10YR5/3, moist) ped
interior, light yellowish brown (10YR6/3,
dry) ped exterior, very pale brown (10YR7/3,
dry) ped interior, clay loam; strong, med-
ium blocky parting to 25% strong fine
angular blocky and 75% subangular blocky:;
hard, firm sticky plastic; few fine roots,
few fine tubular pores; < 1% fine basaltic
sand; 30% distinct common, thin, clay
films coating ped surfaces and sand par-
ticles; very abrupt wavy boundary; to

75~86 cm Very dark grayish brown (10YR3/2,
moist) ped exterior, brown (10YRS5/3, dry)
ped exterior, clay loam; strong, medium,
prismatic, parting to strong, medium

and fine angular, blocky; hard firm sticky,
plastic; very few, fine roots, adhering
to ped surfaces; very few fine tubular
pores; 3% fine to very coarse sand dis-
tributed throughout matrix; lower bound-
ary marked by basalt flakes oriented at
various angles; very abrupt wavy boundary;
to

86-90 cm Very pale brown (10YR7/3, dry)
Mazama volcanic ash, silt loam; strong
fine and very fine angular blocky parting









