showing some sign of use-wear was any kind of abrasive wear observed. The most
common form of abrasive wear was smoothing which accounted for 10 of the 12
tool edges showing that type of wear. The other two forms observed were blunting
and polish (table 5).

At this time | do not feel that the abrasive wear frequency from this sample is
indicative of anything. The low frequency of observed abrasive wear might in
part be a result of the high number of quartzite tools in the assemblage. Quartzite
tends not to show use-wear as readily as does chert. Smoothing could be a result
of the normal attrition of an irregular edge when used as a cutting or scraping
instrument. |t perhaps is indicative of the amount of use the tool received, but
due to the small sample in which it occurs | cannot draw any specific conclusions
at this point in time.

MATERIAL TYPE

The preferred tool material types were fine quartzite and brown chert. The fine
quartzite had an observed frequency of 10 utilized artifacts compared to an
expected frequency of 8.25 giving an observed to expected ratio of 1.21. Brown
chert had an observed frequency of 6 utilized artifacts compared to an expected
frequency of .99 artifacts giving an observed fo expected ratio of 6.06. Oolite
chert was the only other material type which had an observed frequency greater
than the expected frequency, but it had a sample size of only 2 artifacts thus is
probably not reliable as an indicator of preferred material type, although the
McKean projectile point was of this material (table 2b).

The preferences for the fine quartzite and brown chert is consistent for all artifact
tool types and is also notable in that there was also a definite selection against
the coarse quartzite in all tool types where there was a sample of more than fwo
artifacts (table 6). For the total assemblage the observed frequency for coarse
quartzite was 10 utilized artifacts to 15.51 expected artifacts giving an observed
to expected frequency ratio of .64 (table 2b).

The coarse quartzite is very common at the site and occurs in large beds of

exposed cobbles. The fine quartzite is also available locally but not in the

same quantities as the coarse. The cherts are rare at the site although an
occasional chert cobble is available. The bulk of the chert artifacts were
probably imported to the site from other sources, perhaps from the Green Mountains
or the south end of the Wind River Mountains (Reher, personal communication).

The preference for brown chert is further demonstrated by the ratio of modified
or utilized tools to non-utilized flakes. This ratio is the number of tools divided
by the number of non-utilized flakes of that material type. Thus a high relative
ratio indicates very little on-site manufacture or modification of tools of that
specific lithic material type.

There were only 2 non-utilized flakes of brown chert compared to 7 modified or
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utilized tools of the same material type thus giving a tool to flake ratio of 3.5
(table 7). This indicates very little on-site knapping activity with brown chert
and thus perhaps the importation of manufactured tools of brown chert. Thus a
preference for brown chert over the quartzite of the site locality.

By comparison the tool to flake ratio of fine quartzite is .25 and that of coarse
quartzite is .11 indicating a large amount of knapping activity involving these
lithic types (table 7).

REDUCTION SEQUENCE

The core reduction sequence was divided into three categories; decortication
flakes, reduction flakes, and retouch flakes. There were no retouch flakes
collected although it must be assumed that there were such flakes at the site due to
the number of retouched flake tools of local quartzite that were collected. A
retouched flake tool is a utilized flake tool which has been re-sharpened or
"retouched" during the course of utilization, thus producing very small retouch
flakes. The absence of retouch flakes from the collected artifact assemblage can
be explained by the collection methodology. Only surface collection was
employed, no screening was done which might have produced the smaller retouch
flakes. ‘

HYPOTHESES AND RESULTS

The following section of this paper deals with the hypotheses which were tested and
the results of each test,

Hypothesis 1 :
The reduction sequence ratio will be higher for preferred lithic material types
than for the non=preferred lithic material types.
Definitions:
a. Reductionsequenceratio - the number of reduction flakes divided by the
number of decortication flakes of the same material type
b. Reduction flake = Any flake without cortex and with a bulb of percussion
c. Decortication flake - Any flake with cortex and with a bulb of percussion
Assumptions:
a. For any given core there will be more reduction flakes removed than
decortication flakes if the core is reduced the maximum amount possible
b. If the core is of a preferred material type it will be reduced and utilized
in such a way as to maximize the amount of raw lithic material it contains,
thus producing a higher percentage of reduction flakes than decortication
flakes
c. If the core is of a non-preferred material type it will be discarded before
maximum utilization is achieved.
Results:
The hypothesis was accepted. The reduction sequence ratio is higher for the
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preferred lithic material types than for the non-preferred. The reduction
sequence ratio for the fine quartzite was 1.55 compared to a ratio of .74 for
the coarse quartzite (table 8). This is supported in fable 2a by an observed
frequencey for fine quartzite tools of 14 compared to an expected frequency
of 11,25, and for the non-preferred coarse quartzite an observed frequency
of 14 compared to an expected frequency of 21.25.

The brown chert was also found to be a preferred material type with an
observed frequency of 7 tools to an expected frequency of 1.35 tools (table 2q).
But as there were only 2 non-utilized flakes of brown chert in the collection,
the reduction sequence ratio has little meaning for this material type due to

the small sample size (table 8).

Hypothesis 2:
The average size of non-utilized flakes will decrease as the distance fo the
raw material source increases.
Definitions:
a. flake size - length x width x thickness
Assumptions:

a. The average size of the flakes removed from any given core will decrease
as the core is reduced.

b. The average size of the flakes removed from any given flake tool or
preform will decrease as the manufacturing sequence progresses.

c. Weight is a limiting factor in the transportation of raw lithic materials
from a quarry source. Thus the tendency during pre-historic times was
to reduce the raw lithic material as much as possible in order to conserve
on weight when the finished tool is to be used at another location.

Results:

The hypothesis was accepted. All non-utilized flakes were measured in

millimeters as to length, width, and thickness. The measurements were then

multiplied by each other to give a size in cubic millimeters for each artifact.

The avarage size in cubic millimeters for the fine quartzite was 9427, for

the coarse quartzite it was 9688. The average sizes for the cherts range from

2388 to 5831 cubic millimeters (table 8). This is a large difference in

average sizes between the cherts and the quartzites. If the assumption is

true that the cherts are mostly non-local and the quartzites are local then
this supports the hypothesis that the average size of non-utilized flakes will
decrease as the distance to the quarry source increases.

Hypothesis 3:
The avarage edge angle for scraping activities will be greater than the
averag : for cutting activities, Scraping activities are evidenced by
step flcking use-wear and cutting activities are evidenced by irregular
flaking use-wear (Ahler 1979).
Assumptio is:
a. In cutting activities force is applied directly into the edge of the tool.
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Thus the cutting edge is supported by the tool blade (figure 1).

b. In scraping activities force is applied across the edge of the tool. Thus
the tool edge is not supported by the tool blade and so the tool edge
requires a greater edge angle to resist the force applied from scraping
activities as compared to cutting activities (figure 2).

Results:
The hypothesis was accepted. For all material types the average edge angle
was greater for scraping activities as evidenced by step flaking use~wear than
for cutting activities as evidenced by irregular flaking use-wear. Step
flaking averaged 64 degrees and irregular flaking averaged 56 degrees thus
supporting the hypothesis (table 4). A breakdown of edge angle by material
type is found in table 3.

Hypothesis 4:
The tool to flake ratio will be higher for non=local lithic material types than
for local material types.
Definitions:

a. tool to flake ratio = The number of tools divided by the number of non-

utilized flakes of that material type.
Assumptions:

a. Weight is a limiting factor in the transportation of raw lithic materials
from a quarry source. Thus the tendency during pre-historic times was
to reduce the raw lithic material as much as possible in order fo conserve
on weight when the finished tool was to be used at another location.

b. Non-utilized flakes will not be carried from their point of origin but
finished tools, preforms, and useable flakes will be if they are to be
used at another location.

Results:

The hypothesis was accepted. The tool to non-utilized flake ratio was

highest for the non~local cherts. Brown chert had a tool to flake ratio of

3.50, and oolite chert had a ratio of .67 as compared fo the fine and coarse

quartzites which had ratios of .25 and .11 respectively. However, a note of

caution regarding the acceptance of this hypothesis. The brown chalcedony
had a ratio of only .15 which was a result of its being represented by a total
of 8 tools and 53 non-utilized flakes (table 7). If the hypothesis is to remain
accepted the low tool to flake ratio must be explained by a local source for
the brown chalcedony. This is possible as chert does occur locally although in
limited amounts.

SUMMARY

1. The distribution of flake wear patterns indicate the primary activity at the site
involved some kind of shredding or scraping (41%), followed by some kind of
cutting activity (32%) (table 4). This is probably indicative of a very gen-
eralized hunting and gathering economy where plant food played an important
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part in the diet although this needs to be substantiated with further work with
use-wear analysis.

Although only one mano was collected it is consistent with the increase of
the use of seed grinding tools during the Middle Plains Archaic (Frison 1978:
352), The site seems to be representative of that time period as evidenced
by the McKean projectile points which were collected. Such a generalized
hunting and gathering economy is typical of many Middle Plains Archaic
sites (Frison 1978:46-49).

The relatively steep edge angle measurements found for the tool assemblage
might also be supportive of a plant food oriented economy. Steep edge angles
on cutting and shredding tools may have been necessary to prepare tough
vegetable and wood resources for human use or consumption although this still
needs to be demonstrated.

The Glenrock buffalo jump near Glenrock, Wyoming offers a comparison of
edge angle measurements. The edge angles for the Glenrock site are bimodal
in distribution with cutting edges clustering between 37 and 42 degrees and
scraping edges clustering between 48 and 53 degrees (Frison 1970:36). Edge
angles for 48 FR440 were unimodal in distribution (figure 3) with means of

64 degrees for scraping activities and 56 degrees for cutting activities as
evidenced by use-wear types step flaking and itregular flaking respectively
(table 4). Thus there is a distinct difference between the edge angle measure-
ments of the Glenrock site which is a bison kill and the Bison Basin site

which has no faunal material preserved.

The implications for a plant food economy are further supported by the presence
of several concentrations of fire cracked rocks which indicate pre-historic fire
hearths. Such hearths became common during the Middle Plains Archaic and
continued up until historic times. There pits are thought to have served as
roasting pits for vegetable foods although similar features at the Wardell site

in western Wyoming were used to cook large articulated parts of bison

(Frison 1978:355),

The definite difference between the mean edge angles of step flaking and
irregular flaking indicate intentional edge angle modification relative to
specifice tasks (table 4).

There was a definite difference in edge angle means between the cherts and
quartzites. Thus indicating a difference in edge characteristics between the
two material types. The large grained quartzites required stronger or steeper
edge angles than the fine grained cherts for the same general type of task.
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CONCLUSION

The analysis of use-wear patterns on the artifacts from 48 FR 440 has proven
useful in that it indicates the general types of activities which occurred with the
occupation of the site, The basic problem in such an anlysis is the determination
of the use-wear type and if it exists on that particular artifact. Such variables
as material type, preservation, and analytical method used can influence the
determination of wear on any given artifact. Very light cutting activities such
as slicing meat may leave no discernible wear on the tool. This type of problem
is especially true for the quartzites. The structures of which seems to inhibit

the observation of wear patterns, and perhaps even the atirition which leads to

a use-wear paffern.

The quality of the preservation of the site can be critical to the correct determina-
tion of use-wear type. If a site is sub=surface and was buried soon after occupa-
tion, preservation is usually good. But if it is a surface scatter then the effects

of wind, water, temperature, and animal activity cannot be over-looked. The
effects these factors have on a tool assemblage is variable, but patenation and
smoothing through natural sandblasting is common to surface finds and certainly
modifies and sometimes destroys the original use-wear pattern.

The skill of the researcher is also very critical to correct analysis. Use-wear is
often only slightly different from the natural condition of the artifact and takes

a practiced eye to distinguish. The proper equipment is also necessary. Good

quality optics of an adequate power range with a good lighting system are abso-
lutely necessary as are good laboratory conditions.

The application of this type of analysis to tool assemblages from other sites
should define certain trends of use-wear patterns and edge angles for different
types of sites. Kill sites should produce different frequencies of use-wear and
tool types than plant food procurement sites because of the different types of
activities which occurred at each site (Frison 1978:344). Such analysis might
also define regional frends of use~wear and tool type frequencies due to different
adaptation strategies. Thus the analysis of use-wear has great potential for the
determination of pre-historic subsistence patterns and their relationship to the
environment,
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