























































































































TABLE V

THE APPROXIMATE DISTANCE IN KILOMETERS FROM

SITES TO SOURCE AREAS

SITE Big Black Hart- Laramie Powder NW Powder Knife
Horns  Hills ville Range River River River

Basin Basin N.D.

Kobold 21 200-250 400 350 0 0 450
Piney Creek 15-20 180-220 270-330 200 40+ 40+ 450
Vore 240 0-40 100-230 230 80-110 250 350
Hawken 240 0-40 100-230 230 80-110 250 350
Agate Basin 240 40-60+ 90-140 150+ 50-130+ 300 520
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activities. The exact location of the kill associated with the Agate
Basin level material has not been definitely determined.
Additionally, the Folsom component exhibits evidence of post kill
occupation of undetermined length. Based upon tooth eruption
schedules of bison, the season of both kill events is determined to

be late fall or early winter,
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the controlling factor. If proximity and availability are important
factors, then the relative frequency of raw material should be
roughly proportional to the overall relative availability of that
material in the environment in relation to other materials.
Examination of the tools and material types at the Piney Creek
butchering area illustrates this situation. Sixty-five percent of
the tools are made of porcellanite (67% of the weight).
Mississippian and Pennsylvanian cherts are the second dominant
material making up 22% of the tools (23% of the weight). Ten other
material types make up the remaining 13% of the tools (23% of weight)
in the assemblage. The predominance of porcellanite at Piney Creek
is not attributed to preference for the material over the
Mississippian and Pennsylvanian cherts or other silicates.
Porcellanite is not as hard a material nor does it in general have
the good flaking quality of silicates (quartzites and cherts).
However, the Fort Union Formation is exposed in the vicinity of the
site and sources of good quality porcellanite are known to occur to
the north around Sheridan, Wyoming and Decker, Montana.

Several materials are absent in the butchering area and found
only in projectile points in the kill area at Piney Creek. These
include obsidian, Knife River flint-like chert, moss agate and Lower
Cretaceous quartzite. The fact that these materials are present only
in projectile points suggests they may be curated items. Frison
(1967:55) reports obsidian as comprising .6% of the weight of

debitage in the butchering area and absent in the debitage of the
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kill area. In addition, Frison (1967:55) notes that it comprised 12%
of the debitage weight for material in the campsite (4890311).
Sources of obsidian are over 300 kilometers west of the Piney Creek
site in the Jackson and Yellowstone Park area. It is not known
whether this material was procured directly by the group or acquired
through trade. In either case, contact with regions to the west is
indicated. The Knife River Flint-like material, is believed to
originate east of the Black Hills and, thus, also represents a
relatively distant source. Together, these two materials indicate a
wide area of contact. The moss agate and Lower Cretaceous quartzite
are available around the Bighorn and Pryor Mountains as well as in
the Black Hills. Their relative scarcity in the assemblage might
indicate the more distant source, though this is only speculation.

Curation was a factor in the representation of materials at Piney
Creek. Frison (1967:11, 18) notes that "a far greater number" of
tools are represented by the retouched flakes than were recovered,
This is based to a large extent on material types. Detailed analysis
of retouch flakes and their raw materials might indicate the number
and types of tools which were carried away from the site. Frison
(1967:7) notes that at least twenty more tools are represented in the
retouch flakes from the camp site at Piney Creek than were recovered
in excavation,

Vore Site

The Vore site in the Black Hills exhibits variation in the major

material sources represented in levels 1 through 8, as is illustrated

in the cumulative graph (Figure 15). The greatest differences are in
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Therefore, the differences between levels exemplified in the Vore
assemblage may be greater than those expected for the Hawken site.

The diversity indices based on tool types for levels 1 through 8
of the Vore site range from 0 to 1.05 (Figure 10). When the site is
considered as a whole (i.e. all levels are combined), the diversity
index which results is .73, The diversity indices for levels 6, 7,
and 8 fall far below this number while levels 1, 2, and 5 have
considerably higher indices. The .73 index is also greater than the
averaged index from levels 1 though 8 (.56 or .64 without level 6).
The diversity indices for tool material types calculated for levels 1
through 8 range from .75 to 1.47, with the average at .95. HoweJer,
when all assemblages are considered as one, the diversity index is
1.58, considerably higher than that of any one level. These
differences might be significant if the diversity indices were to be
used for comparative purposes as they often are for the analysis of
site function.

A total of 15 material types are evident at the Vore site.
However, only 4 to 8 raw material types are represented in each
level. In addition, not all levels contain the same raw materials or
the same frequency of materials. The Lower Cretéceous quartzite and
porcellanite are the only two material types which levels 1 through 8
have in common. The cumulative graphs (Figures 15 and 16) illustrate
the differences between the combined Vore assemblage and the
individual levels. Taken as a whole, Mississippian and Pennsylvanian

cherts in the Vore assemblage make up only a small percent of the raw
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materials while Lower Cretaceous quartzites are the predominant
material with Knife River Flint the second most common material.
Porcellanite appears to represent only a very small percent of the
combined assemblages. Examination of the raw materials by individual
level indicates the combined assemblage is not representative of the
site assemblage as a whole. Level 1 contains relatively little Lower
Cretaceous quartzite, and Knife River Flint is the dominant material.
In contrast, 80% of the material in level 2 is Lower Cretaceous
quartzite and Knife River Flint is totally absent., A1l but three
levels have a much higher proportion of porcellanite than is repre-
sented in the overall figure.

In summary, there is variation between levels in raw material
representation at the Vore site. This might indicate variability in
the intensity of expoitation of different regional areas. Figure 16,
which represents the combined levels, is actually representative of
only one of the eight levels (level 5). Therefore, interpretations
based on this figure may not be accurate for examining the areas of
exploitation and resource utilization.

Figure 15 does indicate Lower Cretaceous quartzites from the
Hartville Uplift-01d Woman anticline area, Knife River Flint from
North Dakota and porcellanite from the Powder River Basin as the
major materials exploited by occupants of the Vore site. However,
interpretation based on the relative frequencies of these materials
may not be accurate. Caution is, therefore, appropriate in the
examination and interpretation of raw material frequencies in

assemblages which may represent several occupations.
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Agate Basin Site

Analysis of the raw materials from the Folsom and Agate Basin
components of the Agate Basin site reveals some similarities and
differences in the make-up of the assemblages. The differences are
not likely to be due to differential recovery in the field as the
matrix of both Agate Basin and Folsom levels was waterscreened using
1/8 inch mesh. Since the assumption of similar erosional processes
acting on both components is made, the similarities and differences
are therefore attributed to behavioral processes.

Basically, the same raw materials are represented in the Folsom
and Agate Basin assemblages with the exception that there is no
Morrison quartzite in the Folsom level and no non-volcanic glass in
the Agate Basin component. Furthermore, the same material types tend
to predominate in both assemblages. These are Mississippian and
Pennsylvanian cherts, Lower Cretaceous quartzites, Knife River Flint,
and local moss agate. Other things being equal, the similarity of
the raw materials suggests that approximately the same areas were
exploited by the inhabitants of both the Folsom and Agate Basin
levels.

Raw material fféquencies for the artifacts from the Folsom and
Agate Basin levels are similar to each other as are the raw material
frequencies for the debitage (Figure 17). It had been assumed that
the raw materials of artifacts and debitage for one component would
more closely resemble each other than another level, however, this
was not the case (Figure 17). The similarity in the frequency of

materials among tools for the Agate Basin and Folsom assemblage
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tion of moss agate.

Porcellanite makes up only a small percent of the materials of
both the Agate Basin and Folsom components with the Agate Basin
component containing slightly more. In both components porcellanite
makes up a slightly larger percent of the tools than the debitage.
Porcellanite is not immediately available around the Agate Basin
site, nor is it generally as good a quality material as the cherts
and quartzites available in the Hartville Uplift and Black Hills.
With good quality cherts and quartzites in hand, presumably a large
amountof porcellanite would not have been used, although it appears
that some tools of this material were curated, and possibly reworked.
The porcellanite from the northern portions of the Powder River Basin
is generally of good quality. However, even this is not as hard a
material as chert or quartzite. Thus, it is unlikely that
porcellanite would have been an item of exchange. The material is
considered to represent direct procurement and thus reflects
utilization of the Powder River Basin. The porcellanite at the site
is of good quality which suggests it originated in the northern
portion of the Powder River Basin in Wyoming and Montana.

The debitage of the Agate Basin component makes up a much larger
percent (61%) of the total assemblage weight (tools and debitage)
than does the debitage of the Folsom assemblage (49%). By weight
there is more debitage in the Agate Basin component, but in actual
numbers, there is more debitage in the Folsom assemblage. Comparison

of the number of items by size grade categories indicates differences
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in material utilization between assemblages. Overall, the debitage
of the Agate Basin assemblage is generally larger than that of the
Folsom assemblage (Table VII). ,

Comparison of raw material types by size grade categories
indicated differences in raw material utilization between the Folsom
and Agate Basin assemblages (Table VII). The debitage from the Agate
Basin component is dominated in nearly all material types by size
grade 3 material (1/2 - 1 inch), and a]so contains more flakes of
size grade 4 (1-2 inches) than the Folsom component. Seven raw
material types in the Agate Basin assemblage contain flakes of size
grade 5 (Numbers 2, 8, 10, 18, 22, 24, 26) and one raw material type

has flakes of size grade 6 (Number 8; see Table II for raw material

code numbers).

The debitage of the entire Folsom component contains approximately
the same number of size grade 2 material as size grade 3 material
(see Table VII). However, examination of the size grades of each
material type reveals that there are some major differences. Moss
agate is locally available in the area of the site and is the only
material in the Folsom debitage which has flakes of size grade 5
and/or 6, Mississippian and Pennsylvanian chert have nearly twice as

- E’ many flakes of size grade 2 as of size grade 3. In contrast, Lower
Cretaceous Age quartzite and moss agate have nearly half the number
of flakes in size grade 2 as in size grade 3. Knife River Flint has
nearly equal amounts of size grade 2 and 3 material.

If the same activities relating to tool and raw material use were

performed in the Agate Basin and Folsom components, then one would
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expect similar debitage patterns to result. However, the same
patterns are not apparent in size grade categories. The Folsom
debitage indicates greater variability in the use of different raw
materials as demonstrated by the variation between the relative
frequencies of size grade 2 and 3 materials. Frison and Stanford
(1982b:70) note that projectile point manufacture was a major
activity in the Agate Basin Folsom level which helps to account for
the high proportion of small flakes. In addition, he states that
while some core and biface reduction occurred in the Folsom level
most was probably done elsewhere. In regard to the Agate Basin
component, Frison and Stanford (1982b:130) note that core and biface
reduction flakes are abundant in the assemb]age'while tool sharpening
flakes are relatively rare.

Reher and Frison (1980:128) note that the communal bison kill is
essentially the point of overlap of several band or family
territories and that the lithic assemblages of kill sites are usually
dominated by lithic material types from the main quarries utilized by
each social segment. Three basic assumptions are presented by Reher
and Frison (1980:128) as a basis for the interpretation of lithic raw
materials in ki1l site assemblages: First, that other things being
equal, the distribution of sources represented in the kill site
assemblages approximately denotes the territory exploited by the site
.users. Second, the distance to the sources is proportional to the
territory size, and finally that the percent of material derived from
a given source area is roughly proportional to the number of people

from that area. The first two assumptions appear to be
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straightforward. However, the third assumption is more complex
because it involves the frequency of materials. This analysis has
suggested that several factors may influence these frequencies. For
example, the frequency of material may vary according to distance to
source, the season of occupation, or the unit of measure. Material
from the Folsom and Agate Basin components of the Agate Basin site
are used to illustrate these differences as shown in Table VIII.
There is often a significant difference between raw material
frequencies calculated from artifacts and those calculated from
debitage. In addition, there may be a difference in the relative
frequency of materials based on the number of items and the relative
frequency of materials based on the weight of the same items.
Therefore, the percentage of a raw material type can vary greatly
depending upon whether it is calculated from the number of items of
that material type or weight of the material. Additionally, the
frequencies of raw material type may vary depending on whether they
are calculated from artifacts, debitage or both.

Generally, archeologists assume that as distance from a given
source increases, the amount of material from that source decreases,
including the amount of material with cortex. At the Agate Basin
site, Knife River Flint represents the most distant known source.
The Knife River Flint source area is about 520 kilometers to the
north, yet in quantity, it ranks among the top four raw materials.
The other three materials are local moss agates, Mississippian and

Pennsylvanian cherts, and Lower Cretaceous quartzite, all of which
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TABLE IX

DISTANCE TO SOURCE AND PERCENT OF DEBITAGE
(BY NUMBER) WITH CORTEX FROM THE AGATE BASIN SITE

Distance
to source Percentage of debitage with cortex
in km *Material Type Folsom Level = Agate Basin Level
0-40 8 16.9 31.0
0-40 20, 22, 26 50.0 29.2
40-150 1 0.7 1.7
40-150 2 2.2 2.3
40-150 - 9 0 2.9
40-150 18 0 13.4
300 7 0 5.7
350 3 3.0 15.0
Unknown 10 46.9 32.3
Unknown 12 0 23.0

* Refer to Table II for raw material key.
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TABLE X

PERCENT OF THE NUMBER OF ITEMS BY DISTANCE TO SOURCE
AND SIZE GRADE FROM THE FOLSOM COMPONENT OF THE AGATE BASIN SITE

Distance

to source Size Grade

in km *Material 2 3 4 5 6
0-40 8 31.7 54.3 12.3 1.2 0.4
0-40 20, 22, 26 0 50.0 50.0 0 0

40-150 1 62.9 34.3 2.8 0 0

40-150 2 33.9 54.8 11.3 0 b

40-150 18 33.3  66.7 0 0 0
300 7 0 100.0 0 0 0
350 3 48.4 44.8 6.9 0 0

Unknown 10 22.4 34,7 42.9 0 0

Unknown 11 0 100.0 0 0 0

Unknown 12 60.0 20.0 20.0 0 0

* Refer to Table II for raw material key.




TABLE XI

PERCENT OF NUMBER OF ITEMS BY DISTANCE TO SOURCE AND
SIZE GRADE FROM THE AGATE BASIN COMPONENT OF THE AGATE BASIN SITE

Distance
to source Size Grade
in km *Material 2 3 4 5 6
0-40 8 14.5 55.9 26.4 2.9 0.2
0-40 20, 22, 26 5.9 51.0 39.2 3.9 0
40-150 1 16.4 69.8 13.8 0 0
40-150 2 23.8 64.3 11.7 0 0
40-150 9 11.4 65.7 22.9 0 0
40-150 18 20.0 40.0 26.7 13.3 0
300 7 23.9 58.0 18.2 0 0
350 3 25.0 65.0 10.0 0 0
Unknown 10 2.9 50.0 44.1 2.9 q
Unknown 11 18.2 72.7 9.1 0 0
Unknown 12 34.6 42.3 23.1 0 0

* Refer to Table II for raw material key.
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Folsom level debitage and 15 in the artifacts. Channel flakes are the
largest artifact category (45.8% of assemblage) of which nearly half
(49.5%) are of Knife River Flint. The number of channel flakes
indicates there were more than seven projectile points of Knife River
Flint at the site at one time; however, only this number of point
were recovered from the site. In general, the material type of the
channel flakes indicates there were many more projectile points than
were recovered in excavation. Curation would seem to be an important
factor here and might account for the relatively low representation
of projectile points in contrast to the other kill sites analyzed.
Channel flakes make up 61.8 percent of the artifacts of Lower
Cretaceous quartzite. The frequency of materials suggests that Knife
River Flint and Lower Cretaceous quartzites were the preferred
materials for Folsom point manufacture. Mississippian and
Pennsylvanian cherts are the second most common material in the
Folsom assemblage comprising nearly half of the utilized flakes
(42.9%) and over half of the scrapers (63.2%) yet, there are
relatively few channel flakes of this material. These cherts appear
to have been more extensively worked than Knife River Flint or Lower
Cretaceous quartzites is indicated by the 673 flakes of this material
compared with 467 flakes of Knife River Flint and 186 flakes of Lower
Cretaceous quartzite. It appears that the Mississippian and
Pennsylvanian cherts were not particularly preferred for projectiles
point manufacture at the site. Given that Mississippian and
Pennsylvanian cherts are among the predominate raw materials at the

site, if there was no material preference the number of channel
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the cherts than of the quartzite. The tools of this quartzite tend
to be larger than those of chert.

Tools of Knife River Flint comprise 21.5% of the tool assemblage
(20.7% of weight). Of the 41 artifacts of this material, 78% are
projectile points. This is nearly half (42.1%) of the projectile
points in the assemblage. The distance to the source of this
material along with its relatively high frequency in the tool
assemblage suggests that there was a preference for the material.
There is very little debitage of Knife River Flint indicating that
most of the material was brought to the site in the form of completed
tools. Most of the projectile points recovered from the site were
broken. This might account for the fact that they were not carried
off when the site was abandoned.

Twenty-five of the 26 scrapers in the Agate Basin component are
made of chert. Nearly half (46.2%) are made of Mississippian and
Pennsylvanian chert and three are of Knife River Flint. One scraper
is made of Lower Cretaceous quartzite. These are the three most
abundant raw material types in the assemblage. Thus, apparently the
raw materials are not equally distributed within the tool categories.

Most of the utilized flakes in the Agate Basin component (44.4%
of number) are of Mississippian and Pennsylvanian chert. By count
35.1% of the tools are of this material. They make up 27.2% of the
weight. Some curation or preservation of the material is suggested
by the low proportion of debitage which accounts for only 2.4% of the

total debitage weight of all materials. The total weight of tools of
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APPENDIX H
AGATE BASIN SITE
AGATE BASIN DEBITAGE

Information

catalog number
material type
flake type
platform

size

(disregard)

provenience
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A217 137373737 -0 NO90W000 Al 22312 6 NO9SE01S
A21 133 33 -0 NO9CWGCO AT 22333 S NOBSE01S
A2} 1331 3___25 nD90WOOQ A2 2233422 NLISEO1S___
Al0 133 33 5 NOBSE000 A5 22234 -0 NO95E025
Al15 1331 & 37 NIOOEJODS AS 2231 4 78 HO9OSEC2Y
AlS 13313 z; N100F205 - Az 22.3_1_3_._-0 N115€ED15
AS 13313 NO95E025 2233 -0 N1ISEO15 -
AS 13313 s NO9SED25 n zz 113 -0 NIO5€015 .
AS 13 313 &__NC95E02S A3__223.1.3 __=0_ NIOSEQ1S
AS 133174 50 M095E02% A3 22313 -0 NIOSEGLS
AS 13313 10 NOB5EC3S a3 2221 4 -0 N105t01%
A& 13.3_33 6__N1OSEC2S NN 22.3_3_3__=0__NOPRO
All” 12717172 26 NOBSWC10 Ab 22313 -0 NO956015
A3 1331 4 66 NIOSECLS Ab 22313 -0 NO9YSEOIS
B1C60 15 3 3 & 25 NIOOECO3 A7 221 3 & -0 NOGSEQLIS
Al 1537372 27 NO95€015 A9 22333 -0 NOYSEO3S
A2 17 333 -0 NI115t01% A9 22333 -0 NOBSEOIS
A2 17.3_1.3 =0 N1L5€015 n__zz.z_.l_a__n_.nnums__
A2 173 33 -0 N105E015 [Y] 223 3 & -0 NO85E03YS .
AS 17333 -0 NO95E02% All 2231 3 214 HNOB5uWOL0 :
AS 173 3.3 -0 NO95E02% AS 223 3 6 __ 26 _NIQSFQRS
AS 177332 -0 NO95E025 A4 2211 3 18 N10S5E025
AL 17 3 3 3 -0 N335€E015 Ag 22 3 3 4* -0 NOHSE02S
Ab 17 3.1 3 -0 NU9SED1S NN 20 2.3 & A6__NOB5FO25
NN 17312 -0 NO PRO 9€096 22 2 1 & 116 NOPRO ;
NN 17 31 3 &3 NO PRO A20 2231 & 31 NO95W00S
At___18_3 3 3 7 __ND9SEQLS ‘g__ZZJ.LL__u_Noeuozs
83061 18 4 3 5 737 NO PRO All 3313 506854010
All 183 33 7 NOYSWC10 AS 23 314 u NO9S5E025
o Al)___ )83 1 2_ -0 _NO854010 ALl ___ 28 ) 3 & =0 _MOBSWO1D
All 18 312 -0 NOBS5wOl0 All 26 31 3 46 NOBSWOLO -
All 186313 3 NOB5W010 All 26312 1 NOB5wWOlO0 -
AlS___18 3 3 3___ 5 _NOPPO_ __ AS____ 264 3.1 3 5 NO95E025__
AS 18 3 2 27 27 NU95E02S A? 2431 2 NOB5E015
AS 18 3113 & NO9SE025 A2 264 2 3 & -0 NILSEOLS
Ab 18_3 .3 5 72 NO95E01S A2 2423 3 60 NILS0ELS
A? 18737373 3 N085E015 . 0A361 24 & 3 & 549 NOPRO =
A2 18 3 3 4 =0 NI15E01% 11261 264 4 1 5 1326 NO90E0OS ol
Al 161 3 & 61_ NOB5E015 A;____z: 3.3.2 3 NOBSEO]S .
Y] 167273 & 14 NOPRD 332 -0 HNO9SEOLS
A2 183 3 & 48 N115€015 u ze 135 57 NO9SEOLS
Al? 20 .3 1_3__ 17 NO8Ow00O A3 20,2 1 &4 _-0__N}JQSEO1S
421 20 3 14 25 1090%000 A3 261 1 3 -0 N10SEOLS C ;
Al3 203 3 & }40. NO9OWOOO a3 2602 13 =0 MN1O5E01S o .
_ All __22.3.1 3 -0 NOBSWOLOQ____ A3 201 13 -0 HNIOSEQ]S :
TTA1lT 22737373 15 hoeswclo 13 202713 194 N105€015
All 22333 6 NO85s010 Ab 20 3 33 -0 NO9SL015
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APPENDIX I
FREQUENCY OF RAW MATERIAL AT THE KOBOLD SITE




APPENDIX I

FREQUENCY OF RAW MATERIAL AT THE KOBOLD SITE

MATERIAL

Mississippian and Pennsyl-
"vanian chert

Lower Cretaceous quartzite

Knife River Flint

Fort Union Porcellanite

Fort Union Vitriphere

Fort Union Non-volcanic glass

Morrison Quartzite

Knife.River Flint-like

Permian cherts

Plate Chalcedony

Obsidian

Miscellaneous Cherts:
Heated
Translucent,dull white
Clean white chalcedony
Other

Miscellaneous Quartzite:
Fine
Ordovician
Red speckeled grey

TOTAL

1 2 LEVEL.
8/% WI/S . #/% MT/3 /3 NI/% /8 W1/%

0 0 1/1 2.3/.3 - 1/1 4.4/.1 26/6  54.9/2
1/11  15.5/50  2/2 6.8/1 3/3 6.5/.1 95/21 614.7/19
0 0 0 0 1/1 3.1/.1 0 0
4/45  8.5/27 60/71 681.9/90 82/73  402.9/65 247/54 1921.1/58

1/11 3.5/11 0 0 0 0 2/.4  22.5/1

0 0 1/1 2.1/.3 171 .9/.1  8/2  11.3/.3

0 0 4/5  12.5/2 1/1 3.5/.1 0 o

0 0 0 0 0 0 4/1 3.7/.1
1/11 1.0/3 1/1 .4/.05 9/8  19.2/3  18/4  74.5/2

0 0 0 0 0 0 1/.2 "106.1/3

0 0 0 0 1/1 .2/.03  2/.4 1.1/.03

0 0 1/1 1.7/.2 §/1 22.4/1

0 0 0 0 0 0 1/.2  2.9/.08

0 0 0 0 0 0 5/1 6.5/.2
1/11 1.5/5  5/6 16.0/2 6/5 30.5/5  20/4  151.0/5
1/11 1.1/4  9/11  33.9/4 6/5  144.7/23 17/4  82.8/3

0 0 1/1 5.7/.01 0 0 8/2  145.6/4

0 0 0 0 0 0 2/.4 _ 86.2/3

9 31.1 84 761.6 112 617.6 461  3307.3
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FREQUENCY OF RAW MATERIAL AT THE PINEY CREEX SITE
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: APPENDIX J
FREQUENCY OF RAW MATERIALS AT THE PINEY CREEK SITE

- Butchering Area Kill Area
MATERIAL TYPE #/% WT/% #/% WT/%
%
K Mississippian and Pennsylvanian Chert 89/22 1256.1/23 18/11 155.0/25
4 Lower Cretaceous Quartzite 0 0 19/11 15.4/2
’ Knife River Flint 1/0.2 6.3/0.1 0 (o}
;. Fort Union Porcellanite 261/65 3702.2/67 65/38 233.3/38
Fort Union Vitriphere 0 0] 2/1 1.6/.2
Fort Union Non-volcanic Glass 2/0.4 5.2/0.1 2/1 4.0/.6
Moss Agate 0] 0] 2/1 1.7/.2
Knife River Flint-like Chert 0 0 5/3 20.3/3
Petrified Wood 0 0 1/1 1.2/.1
Permian Cherts 5/1 33.2/1 1/1 1.3/.1
Plate Chalcedony 1/0.2 19.4/0.3 0 0
Obsidian 0 0 8/5 4.7/.7
Miscellaneous Cherts:
Heated chert 13/3 65.3/1 8/5 17.1/3
Translucent dull white 3/0.7 3.3/.05 1/1 .9/.1
Clean white chalcedony 0 0 5/3 4.5/1
Clear yellowish chalcedony 0 0 16/9 10.9/2
Other 6/1 99.3/2 6/4 16.5/3
Miscellaneous Quartzites:
Coarse (o] 0 2/1 23.3/4
Fine 1/0.2 .6/.01 0 0
Red speckeled grey 1/0.2 9.3/.2 0 0
Ordovician Age : 18/410.2 310.2/6 7/4 108.1/17
TOTAL 401 5510.4 169 619.7 §
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APPENDIX K
FREQUENCY OF RAW MATERIAL AT THE VORE SITE




MATERIAL

Mississippian and Pennsyl-
vanian chert

Lower Cretaceous quartzite

Knife River Flint

Fort Union Porcellanite

Fort Union Non-volcanic glass

Moss Agate

Morrison Quartzite

Knife River Flint-like

Petrified Wood

Miscellaneous Cherts:
Heated
Clear white chalcedony
Other

Miscellaneous Quartzites:
Coarse
Fine
Red speckeled grey

TOTAL

APPENDIX K
FREQUENCY OF RAW MATERIAL AT THE VORE SITE

LEVEL

/% Wi/% /% WT/% /% Wi/% #/% WT/%
2/5% 27.1/6 1/2 22.7/7 2/5 2.0/2 0 0
16/38 120.1/24 23/51 201.3/80 22/61 85.1/66 37/86 187.0/67
9/23 322.1/66 0 0 4/11 4.2/3 0 0
10/25 10.3/2 14/31 20.4/8 4/11 12.6/10 1/2 1.1/.4
1/3 .9/.2 1/2 .5/.2 0 0 0 0

1/3 .9/.2 0 0 0 0 0 0

1/3 .3/.06 0 0 0 0 0 0

0 0 0 0 0 0 1/2 1.8/1

0 0 2/4 2.1/1 0 0 2/6 2.0/1

0 0 0 0 0 0 0 0

0 0 1/2 2.0/1 3/8 3.1/2 0 0

0 0 3/6 2.0/1 0 0 1/2 .6/.2
1/3 9.3/2 0 0 0 0 0 0

0 0 0 0 0 0 1/2 87.1/31

0 0 0 0 1/3 21.0/16 0 0

40 491.0 45 251.0 36 128.0 43 279.6
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APPENDIX K (continued)
 FREQUENCY OF RAW MATEIAL AT THE VORE SITE
MATERIAL LEVEL
6 . 6 7 8
#/% WT/% /% WT/% 8/% WT/%. #/% WT/%

Mississippian and Pennsyl-

vanian chert 1/3 .9/.1 1/7 3.5/13 0 0 0 0
Lower Cretaceous guartzite 23/61 469.6/63 11/73 17.3/66 14/52 71.4/79 12/55 22.3/54
Knife River Flint 9/24 249.4/33 1/7 2.2/8 0 0 2/9 3.7/9
Fort Union Porcellanite 2/5 2.47.3 2/13 3.1/712 5/18 6.8/7 2/9 4.0/10
fFort Union Non-volcanic glass 0 0 ] 0 4/15 4,8/5 0 0
Moss Agate 0 0 0] 0 0 0 0 0
Morrison Quartzite 1/3 5.3/1 0 0 0 0 0 0 b
Knife River Flint-like 0 0 0 0 0 0 2/9 3.8/9
Petrified Wood 0 0 0 0 0 0 3/14 5.2/13
Miscellaneous Chert:

Heated 1/3 17.9/2 0 0 0 0

Clear white chalcedony 1/3 1.2/.2 0 0 0 1/4 2.0/5

Other ¢] 0 0 0 0 0 0 0
Miscellaneous Quartzites:

Coarse 0 0 0] 0 0 0 0 0

Fine 0 0 0 0 4/15 8.0/9 0 0

Red speckeled grey 0 0 0 0 0 0 0 0
TOTAL 38 746.7 15 26.1 27 91.0 22 41.0
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APPENDIX L
FREQUENCY OF RAW MATERIAL AT THE HAWKEN SITE
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APPENDIX L

FREQUENCY OF RAW MATERIALS AT THE HAWKEN SITE

MATERIAL #/% WT/%
Mississippian and Pennsylvanian Chert 38 171.5/34
Lower Cretaceous Quartzite 18 92.1/18
Knife River Flint 3 17.5/3
Fort Union Porcellanite 3 6.6/1
Moss Agate 1 6.7/1
Morrison Quartzite 27 131.4/26
Knife River Flint-like 12 47.5/10
Permian Chert 1 21/1
Miscellaneous Quartzite - fine 1 5.6/1
Miscellaneous Chert - general _1_. _}4.1/5

TOTAL 111 505.1
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