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such as Jurgens, Frazier, and Jones-Miller is not indicated in the Red Smoke literature.  This 

suggests that killing of an entire herd of bison may not be represented in the faunal 

assemblage.  Rather, one would be justified in suggesting that the remains of bison and other 

species may represent smaller scale hunting of big game animals conducted in order to feed a 

comparatively large group of people amassed at Zone V to gear up for upcoming large-scale 

bison hunting. 

The possibility that people camped at the Red Smoke site to gear up for large-scale 

bison hunting were supplied with meat from numbers of bison killed somewhere in the 

surrounding countryside is supported by the number and condition of the points that were 

discarded with the bison bone in the possible midden of Zone V.  As noted previously, the 

total area excavated at Allen was similar to that of Zone V of Red Smoke.  The Allen site 

represents trash discarded during a majority of the Paleoindian period by people involved in 

generalized foraging activities.  A total of only nine points were discarded at the Allen site.  

Zone V of Red Smoke may represent large-scale bison hunting during a much shorter time in 

the Paleoindian period.  During this time, a minimum of 38 points were discarded.  The 

condition of the points supports the thinking that they were discarded along with bones of the 

animals they were used to kill.  Of the 38 points, 28 (or 74 percent) were broken and included 

22 bases (58 percent), two midsections (five percent), and four tips (11 percent) (Knudson 

2002:Table 7.3).  Ten points (or 26 percent) were complete when discarded, though some 

appear to have been reworked and so were not in the best condition (e.g. Knudson 

2002:Figure 7.10 a, c).  The large numbers of points from Zone V and the broken and less-

than-pristine condition of many of them therefore supports the idea that site occupants 

returned to the site with parts of bison and hunting weaponry in need of repair. 

If further analysis of the assemblage from Red Smoke confirms the possibility that 

Zone V records the activities of a group intent on large-scale bison hunting, this could in turn 

lead to new insights about subsistence patterns simply because future researchers will be 
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aware of seasonal differences in subsistence and be looking for their expression in the 

archaeological record of all kinds of sites.  In a recent article about Plains Paleoindian 

communal bison hunting strategies, Bamforth (2011) argues that most bonebeds do not mark 

the actual location of a bison kill, as has been previously thought.  Rather, the bonebeds 

primarily denote the location of temporary hunting camps where meat from bison killed in a 

surround somewhere in the field was processed.  It is reasonable to assume that on some 

occasions, scouts from an aggregated group that had completed gearing up at a tool stone 

source located a bison herd close to source and the people were able to successfully surround 

and kill a herd without breaking camp at the lithic source.  Ethnographic reports attest to the 

likelihood that if the kill was made within several miles of camp, carcasses segments could be 

brought back with the assistance of dogs equipped with travois.  If this were the case with the 

occupants of Zone V, then it would be expected that meat would have been stripped from 

bone and the bone would be discarded in a midden, forming a dense bonebed at the site as 

was done at hunting camps far from a source area.  The fact that a dense bonebed is not 

reported for the Red Smoke site suggests that the substantial amount of bison hunting that 

evidently was occurring while people were camped at the site may be evidence of on-going 

smaller-scale bison hunting that was carried out while gearing up so as to supply a large 

group of people with adequate food.  Although the alternative view encourages that 

archaeologists focus more attention on the littler known aspects of subsistence economy and 

social organization thought to have prevailed throughout most of the year on the Great Plains, 

there is still much to learn about the nature of communal hunting.  So as not to overlook 

evidence that may contribute to a better understanding of land use, archaeologists need to be 

aware that faunal and artifactual indications of communal hunting may have a different 

expression at sites situated near lithic sources than they do at dense bonebeds far from a lithic 

source. 



 

686 
 

Information available on the Red Smoke assemblage indicates that collection of 

artifacts from all cultural levels are very similar in tool stone composition in that all are 

nearly totally comprised of the locally available Smoky Hill jasper with other materials 

occurring in very small frequencies.  The site assemblage is said to be composed of over 

100,000 pieces of debitage and 1,861 tools (Knudson 2002:140-141).  It is here assumed that 

the debitage is probably comprised mostly of waste flakes and the “tools” include artifacts 

such as blocky cores and unfinished bifaces which were not actually used as tools and so are 

perhaps better labeled as worked pieces.  Information on the tool stone composition of the 

assemblage available in Knudson (2002) is in two forms. 

The first source of information is a table that presents the raw materials of the 64 

points from the site (Knudson 2002:Table 7.3).  The tool stone composition of 38 points that 

definitely came from Zone V is presented here in Table 12-6.  A total of 36 points are 

concave-based lanceolate points and two are Cody points.  The sample of points is dominated 

by Smoky Hill jasper, with 30 of the concave-based lanceolate points made of this locally 

available raw material. 

A second source of information on the tool stone composition of the Red Smoke 

assemblage comes from Knudson’s (2002) narrative on the nonjasper tool stones present, in 

which she quantifies the number of tools made of each material.  One possible exception is a 

green quartzite.  The number and kind of artifacts made of this raw material is not quantified. 

Considering that most nonjasper artifacts from the neighboring Allen site are waste flakes, it 

is assumed that Knudson’s information on the raw material composition at Red Smoke 

pertains only to the sample of 1,861 worked pieces and that the nonjasper artifacts in the 

sample of over 100,000 flakes were not tallied.  In total, only 17 nonjasper tools are 

mentioned by Knudson.  These include 12 points and 5 flake tools.  If these 17 artifacts are 

subtracted from the 1,861 total worked pieces, then 1,844 (or 99 percent of the worked 
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Table 12-6.  Tool Stone Composition of Projectile Points from Zone V 
 of the Red Smoke Site.a 
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Smoky Hill Jasper 30 0 30 .1 local 78.9 
78.9 

percent 
Local 

Petrified Wood 1 0 1 ? ? 2.6 5.2 
percent 
Local or 
Nonlocal 

Unidentified Olive Gray 
Chert, Possibly from a 
Gravel Source 

1 0 1 ? ? 2.6 

Nehawka Chert 1 0 1 330 
very 

distant 
2.6 

15.7 
percent 

Nonlocal 

Flat Top Chalcedony or 
Table Mountain Chert 

1 0 1 
268 / 
357 

very 
distant 

2.6 

Hartville Uplift Chert 1 0 1 421 
very 

distant 
2.6 

Spanish Diggings 
Orthoquartzite 

0 1 1 445 
very 

distant 
2.6 

Alibates Agate 1 1 2 518 
very 

distant 
5.3 

Total 36 2 38 - - - - 

Percent of Collection 94.7 5.3 100.0 - - 100.0 100.0 

a  Data from Knudson (2002:Figure 7.3). 
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pieces) are made of Smoky Hill jasper.  The percentage of Smoky Hill jasper in the Allen site 

assemblage is also over 99 percent. 

The tool stones represented in the 17 nonjasper worked pieces discussed by Knudson 

include the seven nonjasper tool stones in the sample of points from Zone V and two other 

tool stones.  One raw material is represented by a point of moss agate that Knudson 

(2002:111) suggests originates from the same general area as Nehawka chert.  Another tool 

stone not present among the points from Zone V is Edwards chert, which is present in the 

Red Smoke collection in the form of a flake tool. 

Knudson (2002:101) states that “some” of the Red Smoke artifacts are made of a 

green quartzite which is here assumed to be Ogallala orthoquartzite from local sources.  

Wedel (1986:30-31) reports that an olive green to greenish gray quartzite outcrops from the 

Ogallala Formation at many local and distant sources east-southeast of the site along the 

Republican River.  He also mentions a report of a local source east of the town of Cambridge, 

Nebraska, which is located 13 km south-southeast of the site at the confluence of Medicine 

Creek and the Republican River.  From the sources along the Republican River mentioned by 

Wedel, Holen (1991:401, Figure 23.1) extends the source area of this raw material southward 

to distant areas in Kansas.  Holen notes the stone is generally coarse-grained and both he and 

Wedel indicate that its use for stone tool manufacture was restricted to larger cutting, 

scraping, and chopping tools.  From the above information, the green quartzite in the Red 

Smoke assemblage mentioned by Knudson is assumed to most likely derive from local 

sources. 

Two tool stones in the point collection from Zone V may be from either local or 

nonlocal sources.  One point is made of petrified wood.  In reference to two flake tools of 

petrified wood, Knudsen (2002:111) states that, “[b]oth of the flake tools could have been 

made on river cobbles or from surface remains.”  If this means that the petrified wood of the 

flake tools was obtained from a gravel deposit, a local source would seem to be more likely.  
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Knudson then discusses various very distant sources of petrified wood in Colorado but does 

not definitely state that the points derive from these sources.  One point is made of olive gray 

chert.  In her table on points, the notation “gravel source?’ is made in reference to this point, 

implying to me a possible local source (Knudson 2002:Table 7.3).  Elsewhere, she seems to 

refer to the stone as “unlabeled chert” and suggests it may derive from the very distant 

outcrops of Nehawka chert (Knudson 2002:111). 

The remaining six points from Zone V can be confidently assigned to various very 

distant sources (Figure 12-6).  One concave-based lanceolate point is made of Nehawka chert 

from the lower Platte drainage in southeast Nebraska.  Another is made from either Table 

Mountain chert, acquired from its source in the North Platte drainage in southeast Wyoming, 

or from Flat Top chalcedony, which would have originated from its source in the watershed 

of the South Platte in northeast Colorado.  A third concave-based lanceolate point is from 

Hartville Uplift chert from sources further up the North Platte drainage in southeast 

Wyoming.  One Cody point is made of Spanish Diggings orthoquartzite from the Hartville 

Uplift.  Finally, Alibates agate from the Southern Plains is the raw material of one concave-

based lanceolate point and one Cody point. 

 

Lime Creek Site, Zone I 

Situated 500 meters to the east down Lime Creek from the Red Smoke site is the 

Lime Creek site.  The stratigraphic column exposed at the site includes a series of eight 

paleosols.  Three of these contained cultural levels that are distributed throughout a vertical 

distance of 2.74 m (Davis 1962:Figure 5).  The uppermost level is designated Zone III and 

has not been radiocarbon dated.  However, a nearly complete preform from the cultural 

deposit is similar to the Frederick type in outline form (Davis 1962:Figures 20 a, 30).  The 

faunal assemblage from Zone III is dominated by bison.  The middle cultural level, 

designated Zone II, produced meager archaeological material and remains undated. 
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By far the most cultural material came from Zone I, which will be the focus of 

analysis and discussion.   Zone I is the lowest level and produced points of the Cody type and 

others that are less confidently classified.  Two points with excellent parallel flaking are here 

assigned to the Cody type (Davis 1962:63-64, Figure 10 a-b).  One is made of Hartville Uplift 

chert and the other is of chert from an unidentified source (Hicks 2002:Appendices C-D).  A 

third specimen is a short point with a square base that was made by reworking a flake of 

Smoky Hill jasper (Davis 1962:Figure 10 c; Hicks 2002:Appendices C-D) and is here 

classified as a Cody point.  The remaining two points are crudely made and difficult to assign 

to a particular type with confidence, but they do exhibit attributes that are common to Cody 

points.  One point was made by reworking a flake of Smoky Hill jasper (Davis 1962:63, 

Figure 19 a; Hicks 2002 Appendices C-D).  One basal corner is a right angle like typical 

Cody points, but the other corner is rounded.  The final point is a fragment made of Smoky 

Hill jasper with parallel lateral edges, like typical Cody points (Davis 1962:63, Figures 19 a, 

22; Hicks 2002:Appendices C-D).  It appears as though a break facet that extends diagonally 

from one lateral edge to the other was subsequently retouched in a crude fashion.  A total of 

15 point preforms with straight basal edges can be specifically identified as preforms for 

Cody points (Hicks 2002).  The large number of preforms and numerous bifaces discarded 

earlier in the manufacturing process is the basis for inferring that the Cody occupation 

entailed gearing up for large-scale hunting. 

Two sources of information were consulted regarding the archaeology of the Lime 

Creek site and its artifact and faunal collections.  Davis (1962) published an initial report on 

site investigations.  More recently, Hicks (2002) provides data on the tool stone and artifact 

composition of the lithic assemblage and uses a more contemporary artifact classification 

than Davis.  As with Zone V at Red Smoke, Zone I at Lime Creek produced far more artifacts 

than other levels.  Presence of at least four hearths in Zone I indicates that people camped on-

site.  Material from Zone I occurred in all the excavation areas at the site (lettered A through 
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C).  Lime Creek currently forms a semi-circular bend at the site with the apex of the loop 

toward the north.  Lateral stream erosion has formed very tall, vertical cutbanks on the west, 

north, and east sides of the bend.  Once Lime Creek was diverted for construction of 

Medicine Creek Dam, a basically north-south oriented excavation block was excavated along 

the east side of the bend and is designated Excavation A.  A map of Zone I in Excavation A 

shows cultural material occurring in a concentration which might be a midden deposit (Davis 

1962:Figure 36).  Excavation B is contiguous with Excavation A and extends to the northeast 

in a bulldozer trench excavated down to the cultural levels.  At a distance of 16 m to the 

north, Excavation C is a linear excavation block aligned northwest-southeast.  Known site 

dimensions are 47 m north-south by 24 m east-west.  In total, 1,475 ft² of Zone I was 

excavated.  This equates to 137 m² or an area measuring 11.7 m by 11.7 m.  The areas 

excavated at both Zone I of the Lime Creek site and the Allen site are similar in size.  This is 

fortunate because it permits comparison of the quantity of specimens of various artifact types 

between the two sites in order to investigate presumed functional differences. 

The total size of the artifact assemblage, including flakes, has yet to be tallied, but 

worked pieces in the collection are discussed by Davis (1962) and Hicks (2002).  Davis 

(1962:Table I) enumerates 128 worked pieces of flaked stone from Zone I.  Hicks 

(2002:Appendix C) examined 118 worked pieces from the zone.  Worked pieces classified by 

Davis as miscellaneous unifacials (equivalent to utilized flakes) were excluded by Hicks 

because edge damage on flakes can result from causes unrelated to use, such as trampling.  

Several formal tools reported in the assemblage were apparently not in the collection Hicks 

examined.  Davis (1962:Table I, Figure 13 a-b, e-h) lists six end scrapers and three “end-and-

side scrapers” from Zone I and provides a photograph showing some of the end scrapers and 

end-and-side scrapers, but only two end scrapers were examined by Hicks (2002:Appendices 

C-D).  This minor discrepancy should not seriously affect interpretation of the assemblage. 
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Data on the artifact and tool stone composition of the Zone I assemblage given in 

Table 12-7 provides insights into the major activities performed on-site and one of these 

evidently was the mass production of projectile points from the local jasper.  Zone I produced 

57 unfinished bifaces of stages 1, 2, or 3, five bifaces of indeterminate stage, three projectile 

points preforms that cannot be assigned to a specific type, and 15 Cody point preforms.  In 

total, as many as 80 artifacts are essentially artifacts that were rejected sometime during the 

process of flintknapping a number of Cody points or other bifacially flaked tools.  As 

mentioned, the 80 artifacts were recovered from within block excavations that together are 

equivalent to an area measuring 11.7 by 11.7 m.  By comparison, 90 unfinished bifaces and 

20 point preforms were recovered from block excavations at the Allen site which are 

equivalent to an area measuring 10.9 by 10.9 m.  Even though a greater number of unfinished 

bifaces and preforms (n = 110) were collected from an excavated area of comparable size at 

Allen, it must be remembered that the assemblage from that site accumulated over the course 

more than two millennia and the Zone I deposit at the Lime Creek site was deposited over a 

much shorter period of time that perhaps spans as little as one large-scale bison hunting 

season.  Assuming that the point manufacturing process more often resulted in the production 

of a successfully completed point rather that a manufacturing reject, the presence of 80 

possible point manufacturing discards implies that the manufacture of hundreds of Cody 

points could be represented in the Zone I assemblage.  A precise estimate of the number of 

points made on-site obviously cannot be provided, but the evidence available is suggestive of 

the mass production of projectile points to gear up for bison hunting. 

Theoretically, gearing up at a source area may have been performed by groups of 

various sizes and composition, among which are task groups composed of adult flintknappers 

and aggregated groups composed of a mix of all kinds of people gathered together for a bison 

hunt.  If indeed point manufacturing rejects and other by-products of stone tool production 

were discarded in a midden as suggested, this would imply that a sizable group was camped 
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Table 12-7.  Tool Stone and Artifact Composition of Ground Stone Artifacts and Worked Pieces of Flaked Stone Artifacts 
from Zone I of the Lime Creek Site.a 
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Smoky Hill Jasper 4 13 1 1 1 57 5 3 3 15 1 2 0 0 0 5 111 .3 ± local 93.3 
94.1 

percent 
Local 

Petrified Wood 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 ? local ? .8 

Unidentified Chert 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 ? ? .8 
.8 % Local 
or Nonlocal 

Flat Top Chalcedony or Table Mountain 
Chert ? (“Chalcedony” of Hicks) 

0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 268 / 357 
very 

distant 
.8 

5 
percent 

Nonlocal 
Hartville Uplift Chert 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 421 

very 
distant 

.8 

Indurated Cretaceous Sandstone ? 0 0 0 0 0 0 0 0 0 0 0 0 2 1 1 0 4 300 – 400 
very 

distant 
3.4 

Total 4 13 2 1 1 57 5 3 3 15 3 2 2 1 1 6 119 - - - - 

Percent of Collection 3.4 10.9 1.7 .8 .8 47.9 4.2 2.5 2.5 12.6 2.5 1.7 1.7 .8 .8 5.0 100.0 - - 100.0 100.0 

a  Data from Hicks (2002:Appendices C and D). 
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at the site for a long enough period that cleaning up and disposal of debris took place.  

Furthermore, bones of a variety of species were recovered from Zone I but the site report 

does not mention if the concentration of cultural material in Excavation A was composed of 

both artifacts and bones.  If so, then this would imply that hunting and carcass processing 

activities were on-going.  This in turn would be more in keeping with the idea of an 

aggregated group of people being present, rather than a smaller task group composed of flint 

knappers sent out by the main group to collect stone from a source and bring it back in the 

form of blocky cores and bifaces.  Some members of an aggregated group camped at the site 

to gear up would have to be involved with on-going subsistence activities to feed everyone 

present.  Although a task group of adults would need to eat as well, it seems more likely that 

a small special-purpose group would be provisioned with food preserves to be able to travel 

to and from the lithic source and to engage in flintknapping without having to spend time 

foraging for food.  In any case, it seems unlikely that a small task group would generate the 

quantity and diversity of faunal remains that seems to be indicated in the site report (see 

below).  Finally, the several end scrapers reported from Zone I would suggest that processing 

the hides of animals occurred on-site, an activity that also is more characteristic of a foraging 

group rather than a task group intent on stone tool production. 

Other evidence supporting the view that Zone I represents gearing up by Cody people 

rests on the fact that bifaces from the Lime Creek site as a whole demonstrate a higher level 

of craftsmanship in comparison to the sample from the Allen site.  Since the Allen site was 

occupied by small groups of foragers, one would expect artifacts made there to display 

primarily average workmanship with expert skill evident on fewer worked pieces.  Gearing 

up would have been performed principally by expert flintknappers who mass produced 

artifacts to be used by others participating in the hunt and subsequent processing activities.  

In comparison to the sample of bifaces from the Allen site, bifaces from the Lime Creek site 

would be expected to demonstrate more regular flake scar patterns indicative of the greater 



 

695 
 

control in flintknapping possessed by expert flintknappers.  Hicks (2002:86-90) presents data 

demonstrating a tendency for unfinished bifaces, finished bifaces, and point preforms from 

the Lime Creek site to exhibit greater regularity in flaking pattern in comparison to bifaces 

from Allen, thus confirming the expectation. 

Artifactual evidence from Zone I may support the supposition that the occupants of 

the site prepared for large-scale bison hunting by gearing up, but unlike the faunal 

assemblage from Zone V of the Red Smoke site, bones from Zone I do not provide direct 

evidence for subsistence activities having been dominated by the hunting of bison.  Davis 

(1962:61) notes that bones of beaver and antelope comprise most of the Zone I faunal 

material.  Hudson (2007:215) notes that the beaver remains display evidence of having been 

heavily butchered.  Also present in the faunal assemblage are very small numbers of bone 

fragments of bison, deer, elk, jackrabbit, prairie dog, raccoon, and coyote or dog (Davis 

1962:61).  One might suggest from the above that the Cody people camped at the Lime Creek 

site engaged in on-going fairly small-scale hunting of a variety of game animals while 

gearing up for bison hunting.  In particular, antelope and beaver were procured, the later 

species having been more likely trapped than hunted.  The several end scrapers from the level 

would suggest that some processing of animal hides also took place. 

The lack of quantities of bison bones in the Zone I faunal assemblage is not 

necessarily at odds with the assertion that Cody occupants of the site were involved in large-

scale bison hunting.  If bison happen to be near a lithic source when an aggregation of people 

were there gearing up, it is possible that some bison would have been procured by hunters 

using techniques that would result in the acquisition of smaller numbers of prey than 

surrounding an entire herd.  Bison carcasses segments obtained by stalking, ambush, or 

perhaps even small-scale surrounds could have been transported back to camp at the lithic 

source via assistance of dogs.  This is the hypothetical scenario suggested for Zone V at Red 

Smoke.  On the other hand, if herds of bison were not in the area when people were gearing 
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up, the lack of plentiful bison bones at a camp situated near a lithic source is not necessarily 

evidence that the occupation is unrelated to large-scale bison hunting. 

Further indications of gearing up are suggested by the artifacts present.  Though only 

one shaft abrader was found, it is the kind of artifact that is never reported in great quantities 

and arguably is material evidence for the production of wooden shafts used in the 

manufacture of hunting weaponry.  Similar examples are reported from Cody sites with dense 

bonebeds that more obviously are associated with large-scale bison hunting, including 

Jurgens, Hudson-Meng, and Horner (Agenbroad 1989:Figure 35; Frison 1987:Figure 7.23; 

Wheat 1979:Figure 70).  One ground stone artifact is here classified as simply an abrader 

(Hicks 2002:Figure 4.3, catalog # 8312). 

Two remaining ground stone artifacts, one fragmentary, the other complete, are about 

the right size and shape to have functioned as manos and are here classified as such (Hicks 

2002:Figure 4.3, catalog # 7583 and 7584).  Manos are not the kind of artifact one would 

think of as being usually discarded during an occupation related to large-scale bison hunting.  

However, the Jurgens site produced a number of grinding slabs and handstones that may have 

functioned as manos and some of these were used to pulverize ochre, an activity that is 

associated with large-scale bison hunting.  Therefore, the presence of manos at Zone I of 

Lime Creek does not invalidate the possibility that the cultural level is related to gearing up 

for communal hunting. 

As with the other two Medicine Creek assemblages, the tool stone composition of the 

collection of worked pieces of flaked stone artifacts from Zone I of the Lime Creek site is 

dominated by locally available stone with very small amounts of tool stones from very distant 

sources also present.  Locally available Smoky Hill jasper accounts for 93 percent of the 

collection of worked pieces of flaked stone and ground stone artifacts from Zone I (Table 12-

7).  One hammerstone of petrified wood is in the collection.  In the discussion of the Red 

Smoke and Allen assemblages, suggestions of the possible existence of local sources of 
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petrified wood in cobble form were reviewed.  Because hammerstones are normally large, 

heavy artifacts that can be readily obtained from deposits of stream gravels, the source of the 

petrified wood is tentatively classified as local.  More information on the local sources of 

petrified wood rumored to exist is needed.  One point is made of unidentified chert from a 

non-specified source and is classified in Table 12-7 as local or nonlocal tool stone.  Based on 

a color photograph of the point (Hicks 2002:Appendices C-D, catalog # 7551), the raw 

material is an opaque tan chert with dark brown mottling.  Two flaked stone raw materials are 

considered to be from very distant sources, as is the sandstone raw material for the ground 

stone artifacts.  Hicks (2002:Appendices C-D) classifies one end scraper as chalcedony and 

judging from the color photograph of the artifact, the raw material is here considered to be 

Flat Top chalcedony or Table Mountain chert.  The tool stone of one point is identified by 

Knudson (2002:123) as Hartville Uplift chert.  The orangish red splotch visible on the color 

photograph of this dark brownish red point is characteristic of Hartville Uplift chert and 

confirms Knudson’s identification [compare photograph of the Lime Creek point illustrated 

in Hicks (2002:Appendices C-D, catalog # 7554) with photograph of a point from the Jurgens 

site illustrated in Figure 7-14 of this document].  Finally, the four ground stone artifacts are 

here assumed to be made of indurated Cretaceous sandstone from very distant sources, based 

on the fact that a large majority of ground stone artifacts from the Allen site were identified to 

be this material. 

 

Hell Gap Cluster, Particularly Locality V 

Of the combined set of many Paleoindian components investigated at the cluster of 

four sites or “localities” at Hell Gap, the Cody component at Locality V was chosen to 

examine Paleoindian land use because it was the only one where the tool stone composition 

of the assemblage had been tabulated at the time this project began (Knell 1999).  

Information on the tool stone composition of the assemblage has been recently revised (Knell 
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et al. 2009).   Analysis of the Cody level at Locality V determined that the cultural deposit is 

relevant to understanding Paleoindian land use related to large-scale bison hunting. 

To evaluate the veracity of this interpretation, it is crucial that the Cody occupation at 

Locality V be understood in relation to the site complex as a whole by seeking to answer the 

question of why Hell Gap was a special place that attracted repeated occupation throughout 

the Paleoindian period.  In contrast to the interpretation of the Cody level at Locality V as 

reflecting an occupation related to large-scale bison hunting, Knell et al. (2009:173-176) state 

that the faunal remains from the Cody occupation indicate that one bison was killed in the 

late spring or early summer, four died during the height of summer, and one was procured in 

the fall.  They further suggest that determination of whether the Cody occupation represents a 

single continuous occupation or periodic visits to the site over the course of several years 

cannot be resolved.  In agreement with the interpretation of Locality V by Knell et al., 

Rapson and Niven (2009a:119) examined bison dentitions from the Hell Gap site complex in 

general and conclude that each component at all four localities represents multiple kill events 

of either individual bison or small groups that occurred over an unknown period of time.  

Recent investigations at the Hell Gap site complex have recently been written up in a detailed 

report by a team of archaeologists and in summing up the volume, Kornfeld and Larson 

(2009:6-7) note that most authors interpret the components as representing intermittent small-

scale occupations.  The above leaves one with the impression that Hell Gap site was a special 

place because it was a good place for Paleoindians to camp when operating in small groups 

involved in generalized foraging that included small-scale bison hunting.  My interpretation 

of Locality V is at odds with the findings of others and maintains that Hell Gap may have 

been special because it was a good place for Paleoindians to camp when preparing for large-

scale bison hunting.  The Hell Gap site complex is an important set of sites and correctly 

characterizing them as a special place for small groups involved in generalized foraging or 

aggregated groups engaged in large-scale bison hunting is necessary for achieving an 
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accurate understanding of Paleoindian land use in the study area.  By posing the question of 

why Hell Gap was special, I do not mean to oversimplify factors affecting Paleoindian land 

use, but merely aim to stress that in order to correctly interpret land use from evidence 

present at a site, it is necessary to accurately characterize the subsistence economy of site 

occupants and to consider evidence that may reflect the social setting in which the occupation 

occurred, specifically the relative size of the group that produced a cultural deposit. 

Multiple lines of evidence will be presented to support the thinking that occupations 

of Hell Gap were related to communal bison hunting.  First, the idea that the Hell Gap sites 

are in an environmental setting amenable to camping and gearing up will be developed.  A 

basic method of evaluating ideas on site function is to consider the kinds of artifacts present.  

The feasibility of this method of analysis is hampered by the fact that the artifact composition 

of only a few of the components at the Hell Gap sites has been tabulated.  Nevertheless, the 

method was employed to the extent possible.  General support for the idea of gearing up for 

hunting was garnered at Locality V and elsewhere by noting evidence for manufacture of 

bifacial artifacts (particularly points) as well as blocky core reduction.  Somewhat 

unexpectedly, evidence for post-hunt activities such as repair of hunting weaponry and hide 

processing was noted by the presence of discarded points and end scrapers, particularly at 

Locality V.  Other items of material culture besides stone tools may shed light on site 

function.  The presence of quantities of ochre has been discussed as a possible indicator of 

sites related to large-scale bison hunting.  With this in mind, the frequent occurrence of ochre 

in many of the components at Hell Gap will be noted.  Finally, the faunal assemblages from 

the components were reviewed to assess the extent to which bison hunting was an 

emphasized subsistence activity.  This review again revealed a somewhat unexpected result 

for sites at lithic sources in that the faunal collections document considerable evidence for 

bison hunting. 
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Two basic explanations for the unexpected evidence for hunting of bison and 

processing of hides at sites near sources may be proposed, both of which would require 

refitting studies or similar analyses to determine which is the more plausible in each case.  

The deposits of bison bone at Hell Gap sites are not the dense bonebeds containing the 

remains of dozens of animals as is the case at sties associated with large-scale bison hunting 

away from lithic sources.  In many cases, only a few to several bison are represented in the 

faunal assemblage from the Hell Gap components.  On the other hand, comparison of faunal 

collections from cultural levels at Hell Gap to the faunal assemblage from the Allen site will 

be shown to support the view that the level of bison hunting evident at Hell Gap is above that 

seen in cultural deposits produced by groups that were arguably involved in a more 

generalized subsistence strategy.  One possible explanation for the level of bison hunting at 

Hell Gap is that some bison were killed to feed a relatively large group of people preparing 

for a communal kill.  The evidence for post-hunt activities may indicate that bison hides 

obtained during hunting activity were processed.  The above scenario would be supported if 

refitting studies were to show that the individual Hell Gap levels were produced during single 

occupations.  Another possible explanation for the level of bison hunting evident would be if 

the group had carried out a successful communal kill somewhere afield and returned to the 

campsite to process hides and perhaps gear up for another communal hunt.  If meat had been 

stripped from bison carcass sections at temporary hunting camps and most bones discarded 

there as well, this could explain the presence of bones from relatively few bison in the Hell 

Gap levels.  Evidence for multiple occupations in each level provided by refitting studies or 

other means would tend to favor this possible explanation. 

Regardless of which explanation for the level of bison hunting evident at Hell Gap 

may prove better, support for the thinking that the hunting and post-hunt activities were 

performed by a group involved in communal hunting can be provided by demonstrating that 

the bison were killed during the large-scale bison hunting season.  With this in mind, dental 
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ages determined for the specimens of bison dentition recovered from the Hell Gap levels will 

be graphed to illustrate the time of year that the animals were killed. 

A number of topics must first be addressed in order to then make the case that 

cultural levels at Hell Gap are principally related to large-scale bison hunting.  The history of 

investigations at the site cluster will be briefly reviewed to point out the variable state of 

information about the localities currently available in existing literature.  Then, evidence 

supporting the classification of the four Hell Gap sites (a.k.a. localities) as camps situated 

near high-quality sources of tool stone will be presented.  Next, the four Paleoindian localities 

will be discussed and disagreements about the number of cultural levels present will be 

addressed and resolved.  For reasons discussed in Chapter 8, levels at Localities I and II that 

produced both fluted Folsom points and unfluted points variously referred to as Midland or 

Goshen points will be referred to simply as the Folsom levels.  Evidence supporting the view 

that the cultural levels at all localities were principally associated with large-scale bison 

hunting will then be reviewed to the extent possible, given the varying amounts of 

information currently available for the four sites. 

To begin discussion of the Hell Gap site complex, it will be helpful to briefly review 

the history of investigations.  Work at the site primarily occurred during two periods that are 

here called the early and recent projects.  The early project was a joint effort of four main 

personalities who collaborated during several seasons of fieldwork from 1959 to 1966.  

Henry Irwin and Cynthia Irwin-Williams were working on doctoral degrees at Harvard 

University and the former wrote his dissertation on Plains Paleoindian chronology based in 

large part on his work at Hell Gap.  A third collaborator was George Agogino, who held a 

temporary appointment as a professor at the University of Wyoming at the beginning of the 

project.  Finally, the project geoarchaeologist was C. Vance Haynes who was involved in 

doctoral studies at the University of Arizona during part of the project.  Haynes continued 

work on the geoarchaeology of the site complex during the recent project, which provided a 
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certain level of continuity to the study of the cultural stratigraphy of Hell Gap.   The findings 

of the early project were summarized in an oft-cited journal article (Irwin-Williams et al. 

1973).  No final report on the early project was produced.  The recent project began in the 

1980s, when George Frison began working through an archaeological conservancy to acquire 

much of the Hell Gap site complex.  He and a number of colleagues at the University of 

Wyoming later collaborated to amass the collections and records from the early project, 

analyze them as best as possible, and produce a detailed report that will be the first in a series 

(Larson et al. 2009).  This publication was primarily concerned with describing and providing 

a basic interpretation of the site complex and with discussing the archaeology of Locality I as 

well as the Cody component at Locality V.  Later publications will presumably be dedicated 

to the still poorly understood Localities II and III. 

The environmental setting of the four Paleoindian sites supports their basic 

classification as campsites.  All four sites (designated Localities I, II, III, and V) are situated 

along an intermittent stream or one of its tributaries.  The positioning of the sites along the 

stream was evidently influenced by the presence of springs that would have offered a source 

of drinking water.  The pedologist who studied soil development at Hell Gap notes that weak 

spring activity is present near Localities I, II, and V (Reider 2009:69).  He further states that 

during the Folsom occupation, extensive wet meadows with through-flowing water were 

present along the stream.  The site complex is situated just inside the eastern edge of the hilly, 

wooded region of the Hartville Uplift.  Firewood is readily available in the open woodland 

environment in which the site cluster occurs. 

The campsites of Hell Gap are situated near several sources of tool stone.  As part of 

the early project, John Saul visited tool stone sources near Hell Gap and elsewhere in the 

Hartville Uplift.  A map of the tool stone sources plots a source about one km northwest of 

the Hell Gap site cluster and several others are within a radius of eight km to the west, 

northwest, and north.  As discussed below, the tool stone sources are likely where Hartville 
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Uplift chert is available from limestone formations.  A final report on the tool stone sources 

was never published, so the nature of the sources is basically unknown.  If they prove to be 

high-quality sources, this would support the thinking that Hell Gap was considered a special 

place because it was in an advantageous location for groups intent on communal bison 

hunting to gear up. 

The location of Paleoindian localities at Hell Gap will now be reviewed and the 

numbers of cultural levels present at each locality will be assessed.  The dichotomous terrain 

of the Hell Gap area, with wooded hills to the west and flat grasslands to the east, is the result 

of a basically north-south aligned fault that uplifted relatively flat-lying Mississippian and 

Pennsylvanian limestone formations to the west.  In the area of Hell Gap, a north-south 

Precambrian granite ridge that is lower in elevation than the uplifted limestones lies 

immediately to the east of the fault.  The main intermittent stream at the site complex is 

unnamed on maps, but for convenience is referred to by the project geoarchaeologist as Hell 

Gap Creek.  The stream flows east off the uplifted limestones to the granite ridge and there 

bends to the south. 

On the northeast side of the bend in the creek is the relatively little-known Locality 

III which is principally important for early excavations that uncovered Agate Basin and Hell 

Gap occupations.  Folsom channel flakes were recently found on the surface of Locality III, 

suggesting that a Folsom component may also be present (Kornfeld et al. 2002:86, Figure 29 

c, d).  Relatively little is published on the Hell Gap and Agate Basin deposits along the creek, 

but Irwin-Williams et al. (1973:45) note that a cultural deposit containing mixed Agate Basin 

and Hell Gap materials is present along the creek with the deposit differentiating into a lower 

Agate Basin level and an overlying Hell Gap level away from the streambed.  Some 

specimens of bison dentition assigned to the Hell Gap component at Locality III were 

assigned to a specific dental age and are discussed below. 



 

704 
 

Locality V contains a definite buried Cody level and other Paleoindian components 

may also be present, but they are not well understood.  The Cody deposit is situated on the 

west side of a tributary that flows south along the fault trace and joins with the main stem of 

Hell Gap Creek to the south  (Haynes 2009a:Figure 3.3).  Located about 100 m south-

southeast of Locality III, the Cody level was discovered in the 1960s when an east-west 

backhoe trench was dug across the Hell Gap Creek valley.  In 1964 and 1965, the main 

excavation block at Locality V was dug down to the Cody level.  Excavation of the Cody 

level revealed an archaeological deposit containing bison bone and plentiful artifacts, 

including 21 Cody points.  An Agate Basin point was reportedly recovered from the backhoe 

trench that uncovered the buried Cody level (Knell 1999:10).  It is uncertain if the reported 

Agate Basin point was retrieved in association with the Cody level.  Among the Cody points 

illustrated from Locality V is a non-Cody point base that shares some attributes with Agate 

Basin points, but is wider that known specimens of the type (Knell et al. 2009:Figure 11.2 w).  

As discussed in greater detail in Chapter 8, if the illustrated non-Cody point is the one found 

in the backhoe trench in the 1960s and said to be an Agate Basin point, the artifact may be 

better classified as an Angostura point, a type that is coeval with Cody points.  If so, Locality 

V might prove to have an Angostura component.  To add to the uncertainty surrounding the 

cultural components present at Locality V, Kornfeld et al. (2002:4, 6) note that in the 1980s 

or 1990s, an archaeological crew from Eastern Wyoming College of Torrington recovered a 

Paleoindian point from a soil profile at Locality V.  Presumably a cut was made along a 

stream bank in order to draw a soil profile, but the exact spatial relationship of the profile to 

the excavation block that uncovered the Cody level is not reported.  A photograph 

demonstrates that the point collected from the profile definitely is of the Agate Basin type 

(Kornfeld et al. 2002:Figure 6 i).  In conclusion, it may be stated that Locality V contains a 

definite Cody component, a possible Angostura component, and a possible Agate Basin 

component. 



 

705 
 

Located 260 m south of the main excavation block at Locality V is Locality II.  It is 

situated on a on a narrow strip of land between a cliff formed along the granite ridge to the 

east and Hell Gap Creek to the west.  North of the site is flatter terrain that may have been the 

area actually inhabited by people.  South of the site, the creek bends to the east and cuts 

through the granite ridge. 

An excavation block of substantial size was dug at Locality II during the early project 

because several stratified Paleoindian levels were present.  Much of the information 

concerning Paleoindian chronology that was gathered during the early project came from 

Localities I and II because these sites both had several Paleoindian levels present.  Renewed 

excavation and reporting has focused on Locality I, so much of what can now be said about 

Locality II is necessarily based on a brief discussion provided in the summary article (Irwin-

Williams et al. 1974) and on more detailed discussions in the recent report that deal only with 

specific aspects of the site.  In the recent report, there is no chapter devoted to Locality II that 

provides a general discussion, a map of excavations, or soil profiles.  Haynes (2009a) 

provides a brief discussion of the cultural and natural stratigraphy defined for the site as well 

as a schematic illustration of the stratification present.  Multiple early Paleoindian 

components were present in stratum E and one Late Paleoindian component was present in 

overlying stratum F.  Seven Paleoindian levels were defined: Level I is in stratum F and 

Levels II through VII are superposed in Stratum E.  As detailed below, geological and other 

evidence suggest that to some extent, Paleoindian artifacts and bone present in the levels 

defined at Area II may have been affected by post-depositional alluvial transport.  In this 

regard, it is worth mentioning that the physical setting of Locality II is such that in 

contemporary times, the area is prone to flooding during periods of unusually high 

precipitation as seen in the fact that excavations were flooded by Hell Gap Creek in 1964 

(Knudson 2009:27).  Little mention is made of the Angostura (a.k.a. “Lusk”) level in the 
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recent report.  Finally, a discussion of the bison bone from the Agate Basin component is 

provided by Byers (2009). 

The earliest Paleoindian cultures at Locality II are represented by the three lowest 

levels (V, VI, and VII).  These are thin, dark layers of carbonaceous silt; one is 3 cm thick, 

another is only 5 mm in thickness, and the thickness of the third is not given (Haynes 

2009a:45, Figure 3.8; Knudson 2009:Table 2.2).  The lowest level (VII) was so affected by 

soft sediment deformation that it was actually folded over on itself.  Radiocarbon dates 

obtained on carbonaceous material from within or adjacent to the three lowest levels are in 

the Folsom time range and slightly later: 10,930 ± 200, 10,690 ± 500, 10,290 ± 500, and 

10,090 ± 200 B.P.  Hashizume (2009) uses Irwin’s (1968) classification of projectile points 

from Hell Gap in his discussion of projectile point breakage patterns and provides detailed 

line drawings of selected projectile points from all localities.  According to Hashizume, 10 

points from Locality II were classified as Midland points by Irwin.  As correctly pointed out 

by Bradley (2009a:263), however, one of the illustrated “Midland points” is actually a Clovis 

point.  As discussed in Chapter 8, sites like the Cooper site illustrate that alluvial transport 

and redeposition of cultural material can make multiple cultural levels out of one original 

deposit.  Post depositional disturbance of the lowest levels at Locality II is suggested by the 

thinness of the three lowest levels and is demonstrated by the folded nature of the lowest 

level.  With this in mind, it is best to consider the three lowest levels as representative of a 

minimum of two occupations, based on the presence of two kinds of temporally diagnostic 

points: Clovis and Folsom.  The above discussion presents an image of Locality II in Clovis 

and Folsom times as a sometimes waterlogged area that on other occasions was affected by 

post-depositional alluvial disturbance from Hell Gap Creek.  Some bison bone, including 

specimens of dentition, from the 1960s faunal collection was assigned by the recent project to 

the “Midland” component. 
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The early project produced maps asserting that archaeological features consisting of 

arrangements of post molds had been found in the “Midland” component in two locations 

(Knudson 2009:Figure 2.9).   Apparently the post molds were indicated by small circular 

areas of soil of different color from the surrounding matrix.  The map of one feature shows a 

small circular arrangement of post molds that varies in diameter from 1.25 to .9 m.  A cross 

section of a particular post mold on this map (as well on maps of other purported 

arrangements of post molds from Hell Gap) is meant to demonstrate that sediment of 

differing color marking the post molds is about 3 inches in diameter and limited in depth (less 

than one inch) and thus the post molds are genuine and not natural phenomena such as rodent 

burrows.  The map of the other feature in the “Midland” component suggests it may have 

originally been a circular arrangement of post molds and that about half were destroyed by 

erosion.  The remaining portion is shown as a semi-circular arrangement of post molds 

measuring about 4.5 m in maximum dimension. 

The claim that intact post molds of structures made of a framework of wooden poles 

are present at Locality II suggests that undisturbed sediment is present and this is at odds with 

the evidence suggesting that Folsom aged sediment and the cultural material it contains may 

have been redeposited by running water.  The question of whether the features observed and 

mapped by the early project were genuinely the remains of structures may be difficult to 

resolve.  On one side of the issue, there is arguably evidence for disturbance of the sediment.  

However, on the other side of the controversy, no original excavation documentation has 

been presented to support the claim that what were observed by members of the early project 

were in fact post molds.  Taking photographs of post molds in cross section is part of 

standard archaeological field documentation.  If no photodocumentation or other objective 

supporting evidence for the claim of structures can be produced, I would strongly suggest that 

the claims be considered to be of questionable validity. 
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Higher in the stratigraphic column of Locality II is an Agate Basin component.  In 

some parts of Locality II, there is but one level that contains Agate Basin points, but in the 

center of the excavation block, this level separates into two that are numbered III and IV 

(Irwin-Williams et al 1973:45).  The divergence into two levels is highly suggestive that 

artifacts and bone of the Agate Basin component in Locality II have been affected by alluvial 

transport and redeposition.  Apparently the changing number of cultural strata across the 

excavation block was observed when collecting the relatively abundant bison bone from the 

Agate Basin component because some bison bone analyzed by the recent project is said to 

have come from the upper Agate Basin level, some from the lower Agate Basin level, and 

some is classified as coming from the Agate Basin component in general.  Analysis of bones 

present in the Agate Basin assemblage by Byers (2009) suggests that bone elements known to 

be more susceptible to alluvial transport are underrepresented.  The presence of red ochre was 

noted in the Agate Basin component (Knudson 2009:28).  This, in combination with the 

abundance of bison bone in the Agate Basin component is cause to suspect that the bison may 

have been procured through communal hunting.  Considering the evidence for post-

depositional disturbance of both Folsom and Agate Basin components, the possibility that the 

relatively small amount of bison bone in the Folsom component derives from the Agate Basin 

level and was mixed in with Folsom artifacts must be acknowledged. 

As with the Folsom component, the presence of archaeological features composed of 

post molds is noted for the Agate Basin levels.  The map provided suggests that two 

arrangements of postmolds are present in the same area.  One is circular and varies from 1.9 

to 2.2 meters in diameter.  The other occupied the same basic location as the first, is shown as 

a semi-circular arrangement of post molds, and is of similar size to the first.  Together, the 

two features are suggestive of two structures made with wooden poles that were set up at the 

same location on different occasions.  However, as with the claims for wooden structures in 

the “Midland” component, the presence of intact features in the Agate Basin component is 
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not supported by objective evidence such as photographs showing the purported postmolds in 

cross section.  Claims for the presence of intact features in the Agate Basin component are 

contrary to evidence that the Agate Basin aged sediment and the cultural material it contains 

was redeposited by running water.  Since there is evidence to support the claim for 

redeposition and no objective excavation documentation to support the thinking that 

structures were present, I again recommend that others be skeptical of the claim that 

structures were present on the site in Agate Basin times.   

Still higher in the stratigraphic section was Level II.  Irwin-Williams et al. (1973:45) 

assign the level to the Hell Gap culture.  Hashizume (2009:Figure 18.1) illustrates two Hell 

Gap points from the level.  However, Haynes (2009a:45) refers to the level as a Hell 

Gap/Alberta level.  The term “Alberta” is here considered to be a variety of Cody point and if 

indeed Hell Gap and Cody points were both recovered from the level, some mixing of 

cultural components would be indicated.  A radiocarbon date of 10,240 ± 300 B.P. was 

obtained on carbonaceous residue from the level (Haynes 2009a:45).  This date is much 

younger that accepted dates for either Alberta or Hell Gap points and again is suggestive of 

the possibility that cultural material of varying ages were mixed together and redeposited in 

Level II.  A small amount of bison bone was recovered from Level II relative to the Agate 

Basin component and includes some specimens of dentition.  Considering the evidence of 

mixing of cultural material of different ages in Level II, the possibility that the bison bone 

was redeposited from the earlier Agate Basin component must be acknowledged. 

The uppermost Paleoindian manifestation at Locality II is the Angostura component 

of Level I, which is within stratum F.  Large filled-in stream channels are illustrated in 

Haynes’ (2009a:Figure 3.8) schematic soil profile at the contact of strata E and F.  One 

channel is labeled as having contained a redeposited Agate Basin point.  The evidence for 

cutting and filling of channels is further evidence that alluvial processes have disturbed 

Paleoindian deposits in Locality II.  Level I is in that portion of stratum F above the filled-in 
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channels.  Four Angostura (a.k.a. Lusk) points and one Cody point remain in the artifact 

collection from Locality II, although the level from which they derive is not specified 

(Bradley 2009b).  Hashizume (2009:Figure 18.1) illustrates a Cody point from Locality II, 

but some confusion exists about the provenience of the specimen because the same point is 

illustrated by Knell et al. (2009:Figure 11.12, s) as having come from Locality V. 

Locality I is located in a small canyon cut by Hell Gap Creek through the granite 

ridge.  The locality is located 310 m downstream of Locality II and is situated where the 

stream makes a bend to the north.  Locality I itself is a stratified series of what appear to be 

midden deposits along the north side of the creek.  A broad, flat area north of the bend in the 

creek may have served as the likely camping area.  This suggestion is nicely illustrated by an 

aerial photograph taken during the time of the early project that shows the excavation block 

down by the creek and the white tents of the archaeologists set up in the flat area north of the 

bend in the creek (Haynes 2009a:Figure 3.4).  Maps showing the distribution of bone and 

artifacts comprising the various cultural levels show that the density of cultural material 

varies across the midden (Byrnes 2009:Figure 14.2; Irwin 2009:Figures D.1 – D.6).  

Concentrations of cultural material evident on some of the maps is reminiscent of those noted 

by Wheat at the Jurgens site and suggest to me that dumping of trash may be represented.  

The summary article (Irwin-Williams et al. 1973) leaves the reader with the impression that 

the Paleoindian cultural levels at Locality I are stratified with little to no vertical distance 

between them.  The early project determined that the sequence of Paleoindian levels, from 

early to late, is as follows:  Folsom (includes both fluted and unfluted points), Agate Basin, 

Hell Gap, Alberta, Cody, and finally, two Frederick levels occur at the top of the Paleoindian 

deposits.  This cultural sequence will be taken to be correct, unless justifiable evidence to the 

contrary is presented in available literature. 

Such evidence is presented by Kornfeld (1999) who illustrates a Clovis preform 

found in excavation unit V-5 at a depth of 9 ft, 11 in below datum.  A map of the lowest 
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cultural level, identified as Goshen by Irwin (2009:Figure D.6), is labeled as being at 8 ft 

(presumably below datum).  The position of excavation unit V-5 is shown on the above map 

by Irwin.  Most of the excavation done in Locality I stopped in or above the Folsom level 

when the early project ended in 1966.  Considering that the Clovis preform was evidently 

found about two feet lower in elevation below datum than cultural material mapped as 

Folsom or “Goshen,” it can be stated that a Clovis cultural level of unknown extent also 

exists at Locality I. 

A famous photograph of the proposed Paleoindian levels in Locality I taken at the 

end of the 1966 field season allows the depth and nature of the cultural deposits to be inferred 

(Kornfeld and Larson 2009:Figure 1.6).  The photograph is of a wall of an unexcavated 

portion of Locality I known as the Witness Block and shows the natural stratification and 

cultural levels, which are labeled.  Evident in the photograph is the fact that the levels are 

indeed either stacked right on top of one another or separated by only small vertical distances.  

The precise top and bottom of each level is marked with a nail.  The early project excavated 

the site according to the English system of measurement.  Unfortunately, no scale in feet or 

inches was placed in the area photographed.  Nevertheless, a pointing trowel that appears to 

have a standard 6” blade and a slightly worn tip provides scale in the photograph.  A 

Marshalltown trowel with an unworn 6” blade measures 28 cm in length.  By comparison, the 

worn pointing trowel in the photograph is estimated to have been 27 cm long.  Based on the 

assumption that the trowel in the photograph is 27 cm long, a scale for the photograph can be 

made using an engineer scale.  From this operation, the combined Paleoindian levels are 

estimated to measure 1.4 m in thickness. 

Evidence from both the early and recent projects can now be reviewed to assess the 

number and cultural affiliation of Paleoindian levels present at Locality I and to assess 

whether the encampments represent occupation of small groups involved in generalized 

foraging or potentially larger groups engaged in large-scale bison hunting.  To consider if 
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occupations at Hell Gap are related to bison hunting, the relative amount of bison bone in the 

faunal assemblage will be noted for each level, when this is possible.  Finally, the presence of 

red ochre in certain levels will be noted on the grounds that this substance may often have 

been associated the activities of groups engaged in large-scale bison hunting. 

  Evidence exists to suggest the cultural material in the Folsom level at Locality I 

may be related to large-scale bison hunting, even though few bison are represented in the 

collection.  Bones of a minimum of four bison are present (Rapson and Niven 2009a:Tables 

9.1, 9.3).  The amounts of bone of various kinds of animals from levels in Locality I was 

quantified by counting the number of specimens attributable to each kind.  Some bone 

fragments were identifiable to species, including bison, deer, antelope, elk, and a number of 

smaller animals.  Bone fragments not identifiable to species were classified into two body 

size classes; one that includes bison and elk (class 4) and another that includes deer and 

antelope (class 3).  Elk was identified only in the Hell Gap level.  The dominance of bison in 

the faunal collection from the Folsom level is demonstrated by the fact that 90 percent of the 

collection is composed of bone from bison or a similar sized animal (Rapson and Niven 

2009a:Table 9.1, 2009b:Table I.14).  The possibility that the bison were procured during the 

large-scale bison hunting season is supported by the fact that limited excavations in the 

Folsom level during the recent project recovered two spheres of red ochre, one of which was 

found on a granite slab (Kornfeld et al. 2002:55, Figure 23).  Specimens of bison teeth 

assigned to dental ages are among the bones recovered, therefore the supposition that the 

Folsom level was produced during the large-scale bison hunting season may be tested. 

The Agate Basin level in Locality I may also be related to large-scale bison hunting 

even though the remains of few bison are present.  A minimum of three bison are represented 

in the faunal collection (Rapson and Niven 2009a:Tables 9.1, 9.3).  Bone classifiable as bison 

or a similar sized animal comprise 94 percent of the faunal collection from the level (Rapson 

and Niven 2009b:Table I.15).  The possibility that the animals were killed during the large-
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scale bison hunting season is supported by the observation that red ochre stains are shown on 

soil profiles drawn of the north and east walls of Locality I within in the natural stratum (E2) 

in which the Agate Basin level occurs (Haynes 2009b:Figure G.2).  Specimens of bison teeth 

assigned to dental ages are among the bison faunal material recovered from the level, so the 

above possibility can be tested. 

Faunal material recovered from the overlying Hell Gap level indicates that bison 

hunting was a relatively important subsistence activity carried out by the occupants of 

Locality I during this time period, although only a small number of bison are present.  Bones 

of a minimum of three bison are present in the faunal collection (Rapson and Niven 

2009a:Tables 9.1, 9.3).  Of the total faunal assemblage recovered from the Hell Gap level, 90 

percent is composed of specimens identified as bison or similar sized animal (Rapson and 

Niven 2009a:Table 9.1, 2009b:Table I.16).  This figure may be somewhat inflated because 

some elk bone fragments are included in the number of bone fragments of size class 4.  No 

specimens of bison dentition are reported from the Hell Gap level, so the possibility that the 

bison were killed during the large-scale bison hunting season can not be tested. 

The relative amount that bison contributed to the diet of site occupants during the 

episodes of site occupation represented by overlying cultural levels can not be differentiated 

because faunal collections from levels were combined and analyzed as a unit.  The bone 

analyzed was from levels indentified as Alberta, Eden-Scottsbluff, Frederick, Archaic, and 

Late Prehistoric.  The combined faunal collection includes bone from a minimum of two 

bison, as well as a minimum of one deer and one antelope (Rapson and Niven 2009a:Tables 

9.1, 9.3).  Of the total faunal collection from the combined levels, 67 percent of specimens 

are classified as bison or similar sized animal and 25 percent is classed as deer, antelope, or 

similar-sized animal (Rapson and Niven 2009a:Table 9.1, 2009b:Table I.17).  These data 

indicate that bison continued to be an important element of the diet for site occupants during 

the multiple episodes of site occupation that occurred intermittently throughout the broad 



 

714 
 

time period represented by the combined faunal collections.  One specimen of bison dentition 

said to probably be from the lower Frederick level identified by the early project is present 

and was assigned a dental age, so the possibility the a site occupation during Frederick times 

took place during the large-scale bison hunting season of terminal Paleoindians times can be 

tested. 

According to the culture history proposed by directors of the early project, above the 

Hell Gap level in Locality I is an Alberta level which is directly overlain by a Cody level, but 

evidence indicates the Alberta and Cody levels are one and the same.  The members of the 

early project used the term Cody level to refer to a cultural stratum that they believed 

contained two kinds of square-base points: Eden and Scottsbluff.  They further thought that 

an underlying level produced specimens of another kind of square-base point, known as 

Alberta, which they believed to pre-date Eden and Scottsbluff points.   As part of the recent 

project, Knell (2009:180) plotted the vertical provenience information for artifacts attributed 

to the Alberta and Cody occupations by the early project and found that, “occasionally the 

boundary between the cultural components crosscut major artifact concentrations.”  Because 

the two cultural levels proposed by the early project are not physically separated, I take this to 

be evidence that there is but one cultural level that included all three kinds of square-based 

points.  Further evidence that the two levels proposed by the early project are one and the 

same is seen in the fact that the horizontal distribution of artifacts assigned to the Alberta 

level corresponds to the distribution of artifacts in the Eden-Scottsbluff level (Larson 

2009:Figures 15.10 -15.11).  As suggested earlier, the different kinds of square-base points 

are best considered as varieties of Cody points.  Therefore, the Alberta and Cody levels of the 

early project are considered to be one and same and will be herein referred to simply as the 

Cody level. 

Though relatively little supporting evidence is available for the Cody level, the extent 

to which occupants of the site may have been involved in bison hunting may be suggested 
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and evidence offered to support the claim that bison were killed within the social context of a 

human group intent on communal hunting.  Because the faunal analysts combined faunal 

material from the level with that from overlying levels, it is not possible to assess how much 

of the faunal collection is composed of bison remains.  It is relevant to note, however, that a 

total of 12 Cody points were recovered from the level in Locality I (Hashizume 2009:Table 

18.1).  Based on the map of the excavation block (Kornfeld and Larson 2009:Figure1.5), it is 

estimated that 200 yd² were excavated in Locality I.  This equates to 167 m² which in turn 

may be conceptualized as an area measuring 12.9 m by 12.9 m.  For comparison, it may be 

noted that throughout a time period lasting two millennia, numerous occupations of the Allen 

site by small groups resulted in the discard of a total of nine points of various types in an area 

measuring 10.9 m by 10.9 m.  The discard of 12 Cody points at Locality I during what may 

have been a single occupation of the site therefore argues that the hunting of big game was an 

important part of the subsistence activities that took place in the vicinity of the site.  Evidence 

that the hunting may have occurred during a time when Cody people were aggregated for 

large-scale bison hunting is seen in the fact that points from Locality I are well made (Knell 

2009:Figures 12.4, 12.9).  Bamforth (1991b) has argued that points from bonebeds associated 

with large-scale bison hunting are better made than points from other kinds of sites because 

skilled flint knappers produced points for all hunters participating in a communal hunt.  With 

one exception (Knell 2009:Figure 12.9 e), the 11 Cody points illustrated from Locality I are 

highly symmetrical and most exhibit patterned flaking (Knell 2009:Figures 12.4, 12.9).  

These attributes support the thinking that the points were produced by flintknappers of above 

average skill.  A final observation that would support the possibility that the Cody level may 

be the product of an occupation by a group of people involved in large-scale bison hunting is 

the fact that one of the well made Cody points has red ochre adhering to one face (Muniz 

2005:Appendix  B, image hg loc 1 – ES-378 face 2). 
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Above the Cody level in Locality I is the Frederick component which also may be 

tentatively suggested as representing occupation by Paleoindians who were camped at Hell 

Gap during the large-scale bison hunting season.  The early project determined that two 

Frederick levels were present (Irwin-Williams et al. 1973:45), but it is important to note that 

no evidence, such as a graph showing artifact frequency with depth in a particular excavation 

unit, is presented to document this claim.  Some evidence is available relating to the question 

of how much bison hunting was occurring during the time that the site was occupied.  As 

with the Cody component, it is not possible to state the relative amount of bison bone in the 

Frederick component because the faunal collection was combined with bone from overlying 

and underlying levels.  However, the combined sample did suggest that a majority of meat 

supplied to the camp during Cody through Late Prehistoric times came from bison, although 

the small sample size (a minimum of two bison, one deer, and one antelope) obviously poses 

serious restrictions on making statements about diet that are specific to just one of the four 

components that were combined.  Better evidence that hunting of big game comprised a good 

amount of the food consumed by site occupants comes from the observation that 10 Frederick 

points were discarded at Locality I (Hashizume 2009:Table 18.1).  As with the comparable 

number of Cody points from the underlying level, the 10 points of the Frederick type that 

were deposited during two occupations [according to Irwin-Williams et al.(1973)] would 

suggest that big game hunting was an important subsistence activity when compared with the 

nine points discarded within a somewhat smaller area of midden deposit by numerous 

Paleoindian occupations that occurred over the course of two millennia at the Allen site.  Two 

Frederick points illustrated in sufficient detail display attributes suggesting that they were 

made by flintknappers of at least above average skill.  One illustrated Frederick artifact is a 

nearly completed preform that is unusually thin (Knudson 2009:Figure 2.8 a) and the other is 

the basal fragment of a point (Knudson 2009:Figure 2.9 b).  Both artifacts exhibit well 

controlled collateral flaking.  This provides some support for the thinking that the Frederick 
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component may have been produced by an aggregated group intent on large-scale bison 

hunting, but of course the illustrated points do not necessarily share the same level of 

flintknapping skill as the eight points not illustrated in sufficient detail. 

Having reviewed the sequence of Paleoindian levels in Locality I defined by the early 

project and modified it accordingly based on available evidence, a controversy surrounding 

the number of occupations attributable to the early Paleoindian cultural deposits that 

developed during the recent project must be addressed and resolved.  Sellet (2001) argues for 

multiple occupations of Locality I by Folsom, “Goshen,” and Agate Basin peoples.  In an 

effort to illuminate the number and vertical positioning of cultural levels containing Folsom, 

“Goshen,” and Agate Basin points at Locality I, Sellet plotted the depth measurements to 

artifacts excavated from a 10-yard-long segment of one-yard-square excavation units in row 

P of the excavation block.  He found that within an 18-inch vertical distance were five peaks 

in artifact frequency that contained varying numbers of Folsom, “Goshen,” and Agate Basin 

points (Sellet 2001:Figure 4).  Based on the kinds of points found in the peaks of artifact 

density, Sellet argues that Locality I was the scene of a sequence of occupations by early 

Paleoindian groups that used various contemporaneous point types.  From bottom to top, the 

sequence of occupations and the cultural affiliation of the episodes of site use proposed by 

Sellet are as follows:  Folsom-Goshen, Agate Basin-Folsom, unknown, Folsom, and Goshen. 

If natural and cultural strata existing across the 10-yard segment of row P are 

perfectly horizontal, then Sellet’s reconstruction would be justified.  However, soil profiles 

drawn along the north and west walls of the 10-yard segment of row P demonstrate that strata 

dip to the southeast (Haynes 2009b:Figure G.2; Kornfeld and Larson 2009:Figures 1.5 , 1.7).  

Because of the sloping nature of the cultural strata and the variable horizontal density of 

artifacts in the midden deposit, simply graphing the depths of artifacts found in a 10-yard 

segment of row P will produce a series of peaks in artifact frequency.  However, these peaks 

do not represent a series of site occupations.  They are the result of high-density clusters of 
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artifacts that were produced when artifacts were dumped on sloping ground surfaces used for 

trash disposal during Folsom and Agate Basin times.  As mentioned above, the famous 

photograph of the Paleoindian strata exposed in a wall of the excavation block demonstrates 

that the cultural strata are essentially stacked right on top of one another, with little vertical 

distance separating them.  Because of the stacked positioning of the Paleoindian deposits and 

the sloping nature of the ground surface during both Folsom and Agate Basin times, plotting 

the depths of diagnostic fluted and unfluted Folsom points along with the depths of Agate 

Basin points and all other Folsom and Agate Basin artifacts recovered from the 10-yard 

segment of row P could very well produce a series of peaks in which diagnostic Agate Basin 

points from the overlying cultural stratum occur in a peak of artifact frequency positioned in 

between other peaks containing fluted and unfluted Folsom points from the underlying 

cultural stratum, as was observed by Sellet.  In light of the above facts regarding the 

characteristics of the cultural and natural strata in Locality I, Sellet’s suggested sequence of 

early Paleoindian occupations should be disregarded by future researchers investigating 

Locality I.  Rather, the most parsimonious explanation of the facts related to the Locality I 

cultural is that the site has one Folsom level and one Agate Basin level. 

Though Sellet’s sequence of site occupations suffers in part from his use of vertical 

provenience information over an area fully 10 yards in length, the basic method of graphing 

artifact density with depth is a sound way to define site occupations and its application during 

the recent project resulted in evidence that verifies the culture chronology proposed by the 

early project with one modification.  During the recent project, a stratigraphic column along 

the north wall of the Locality I excavation block sampled for small faunal remains also 

produced small flakes or “microflakes.”  The frequency of microflakes at various depths 

below datum was plotted.  Peaks in artifact density occur throughout a vertical distance of 1.4 

m (Kornfeld et al. 2002:47, Figure 18 a).  This is the same vertical distance within which the 

Paleoindian levels in Locality I are known to occur, based on the 1966 photograph.  Thus, the 
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peaks in artifact density can safely be said to represent the Paleoindian occupations.  Six 

peaks are present on the graph and, from bottom to top, represent the Folsom, Agate Basin, 

Hell Gap, Cody, and Frederick occupations.  The fact that only one peak is present at the top 

of the Paleoindian deposits is here taken as evidence that only one Frederick occupation, not 

two, occurred at Locality I.  The six levels are hypothesized to represent trash discarded 

during occupations of the site related to large-scale bison hunting.  This hypothesis will be 

tested with data on the time of year during which the bison represented in the occupation 

levels at Locality I and elsewhere at Hell Gap were killed.  First, however, a stronger case 

will be made that Paleoindian occupations at Hell Gap may have been related to large-scale 

bison hunting based on a consideration of the faunal and artifactual material recovered from 

the Cody level at Locality V. 

Cultural remains present in the excavated portion of the Cody level exposed in the 

main excavation block at Locality V include a deposit of bison bone and artifacts.  The 

density of bone and artifacts is substantial and varies horizontally (Knell et al. 2009:Figure 

11.17).  These characteristics are highly suggestive of a trash deposit. 

Unlike the bonebeds in Colorado discussed above that are situated far from a source 

area, the bison bone deposit at Locality V is not a dense concentration of bones.  As 

previously explained, the lack of a dense bonebed may reflect a different level of bison 

hunting, with the dense bonebeds principally indicative of killing of an entire herd of bison 

and the less dense bonebeds at source areas representative of smaller scale hunting of bison in 

order to supply meat to an aggregated group camped out at a source area to gear up for a 

large-scale kill. 

The amount of bison represented in the Locality V midden supports the thinking that 

use of the site and the surrounding area was somehow related to large-scale bison hunting 

because one might suggest that more bison are represented that would be expected if the 

cultural level resulted from occupation by a small group that killed some bison as part of 
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generalized foraging activity.  At the Allen site, two millennia of Paleoindian period is 

represented by a meter-thick midden cultural deposit uncovered in an excavation block of a 

size that is equivalent to an area measuring 10.9 m by 10.9 m and during this time, the 

remains of 17 bison were discarded (Bamforth 2007:116; Hudson 2007:Table 12.4.  At 

Locality V, 46.8 m² were excavated (Knell 1999:12) which is equivalent to an area measuring 

6.8 m by 6.8 m.  In this area, which is smaller than that excavated at the Allen site, the 

remains of a minimum of seven bison were discarded (Knell 1999: 19) during what may very 

well have been a single occupation. 

The level of bison hunting indicated by the remains in the Locality V midden is more 

consistent with the suggestion that a number of bison were killed by a group of people that 

were somehow involved in communal hunting.  As mentioned, if Paleoindians had killed an 

entire herd of bison nearby, a dense bonebed containing the remains of more than seven 

animals would be expected.  Presence of a number of bison that is intermediate in size 

between what might be expected for occupation by a small group and what would be 

expected if an entire herd was killed in a surround is perhaps more in keeping with the idea 

that hunters from a group camped near the Locality V midden to gear up for communal 

hunting killed a number of bison to provision the camp with meat.  Alternatively, a group that 

had made a successful communal kill somewhere afield and processed the carcasses at a 

temporary hunting camp may have returned to camp at Hell Gap, bringing with them mostly 

meat stripped from bone, but also some carcass segments. 

The fact that the bison were killed during the usual large-scale bison hunting season 

for Cody times on the Central Plains also supports the interpretation that the bison were 

slaughtered to supply meat to an aggregated group intent on large-scale bison hunting.  

Dental ages were assigned to specimens of bison teeth from the Cody level at Locality V 

(Rapson and Niven 2009b:Tables I.28 – I.29).  Graphing the range of dental ages assigned to 

each specimen of dentition that could be assigned to a specific portion of the year allows one 
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to visually display the time of year during which the bison were killed.  For some dental 

specimens, the faunal analysts could assign the specimen to an age group, but not a particular 

time of year.  For example, a dental specimen from a bison that is known from stage of tooth 

eruption to be a two-year old animal, but because of the condition of the teeth, could not be 

determined to have died at a certain time of year based on tooth wear, was assigned a dental 

age of 2.0 - 2.9 yr in the above cited tables.  Dental specimens for which the time of year 

could not be determined were excluded from the following histograms that graph the range of 

dental ages assigned to bison dentition from the cultural levels at Hell Gap.  Also, for two 

specimens of mandibular dentitions from Locality V, the data presented by Rapson and Niven 

(2009b:Table I.28) suggest that the specimens are from a provenience below the Cody level.  

However, the reports on the Cody level by Knell (1999) and Knell et al. (2009) indicate bison 

bone from the main excavation block only came from the Cody level, so these two specimens 

of dentition were included in a graph of the dental ages assigned to a total of eight specimens 

of bison dentition from Locality V.  The resulting histogram approximates a normal curve 

with the mean of the distribution between N + .3 yr and N + .4 yr.  These dental ages suggest 

that the bison were killed around August (Figure 12-1).  This time occurs within the large-

scale bison hunting season on the Central Plains during the Cody period (Figure 8-4). 

As explained in Chapter 8, the mean of the normal distribution approximated by the 

histogram in Figure 12-1 denotes the time of year that the bison were killed in a single event, 

or a series of closely spaced events, even though the spread of the histogram covers most of 

the year.  The methods use to determine the dental ages of specimens of bison dentition 

introduce a substantial amount of imprecision into the estimates.  Nevertheless, graphing all 

specimens of dentition from a sample of adequate size will produce a histogram that 

approximates a normal distribution with the mean positioned at the time of year when the 

bison were killed. 
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Figure 12-1.  Histogram of dental ages assigned to mandibular and maxillary bison teeth 
from the Cody component at Locality V of the Hell Gap site cluster.  Data from Rapson 
and Niven (2009b:Tables I.22, I.26, I.28 – I.29).  Number of specimens of bison dentition 
plotted on graph: eight.  Minimum number of bison from component: seven.  These data 
approximate a normal curve and suggest that the bison were killed around August.  This 
time of year falls within the large-scale bison hunting season on the Central Plains during 
Cody and Dalton times as determined by analysis of dental ages of bison teeth reported 
from sites with dense bonebeds.  Compare with Figure 8-4. 
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The supposition that an aggregated group of Cody people camped near Locality V 

were gearing up for large-scale bison hunting is supported by the kinds of artifacts present in 

the assemblage.  Table 12-8 presents data on the relative frequency of artifact classes and tool 

stone types present in the Cody assemblage from Locality V.  The table indicates how the 

terms used to describe artifact classes relate to those used by Knell et al. (2009:Table 11.1).  

An appreciation of the amount of gearing up for large-scale hunting that might be represented 

in the assemblage may be gained by calculating prevalence of cores in the assemblage, based 

on the understanding that such artifacts may represent production of informal flake tools and 

end scrapers needed to process bison meat and hides.  Furthermore, an appreciation of the 

relative frequency of unfinished bifaces and Cody point preforms in the assemblage should 

provide a rough measure of the amount of bifacial artifact production that took place to 

prepare needed hunting weaponry and bifacial knives.  To produce such estimates it would be 

best to compare the prevalence of the above artifact classes among the total number of 

worked pieces.  From the total number of artifacts in Table 12-8 may be subtracted the 

number of flakes, utilized flakes, and hammerstones to arrive at the total number of worked 

pieces (n = 215).  The supposition that gearing up is represented in the Locality V artifact 

assemblage is supported by the observation that 24 (or 11 percent) of the worked pieces are 

classified as cores.  Unfinished bifaces discarded in the midden are also common, with the 35 

specimens recovered accounting for 16 percent of the worked pieces.  A total of 19 Cody 

point preforms from the assemblage account for nine percent of the worked pieces and 

suggest that much of the bifacial reduction on-site was directed toward the production of 

hunting weaponry.  Finally, three hammerstones in the collection may relate to stone tool 

production. 

Other artifacts in the collection are arguably non-functional or unwanted finished 

tools and projectile points discarded after they were used to kill the bison and process their 

hides.  A total of 21 Cody points in the assemblage account for 10 percent of the worked 
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Table 12-8.  Tool Stone and Artifact Composition of Worked Pieces and Flakes over 1.5 cm in Maximum Dimension from the 
 Cody Component at Locality V of the Hell Gap Site Complex.a 
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Hartville Uplift Chert 2,855 13 5 2 26 12 58 59 14 6 7 0 3,057 1 Local 71.4 

98.3 
percent 
Local 

Spanish Diggings Orthoquartzite 165 1 1 0 2 2 4 1 0 0 3 0 179 27 Local 4.2 

Arikaree Chert 907 2 1 0 7 4 15 24 3 1 7 0 971 30 Local 22.7 

Local Stream Cobbles 0 0 0 0 0 0 0 0 0 0 0 3 3 ? Local .1 

Unidentified Tool Stones (Includes 
Two Artifacts of Petrified Wood) 

1 0 0 0 0 0 1 3 1 0 0 0 6 ? 
Local 

or 
Nonlocal 

.1 
.1 percent 
Local or 
Nonlocal 

Table Mountain Chert 10 0 0 0 0 0 0 0 1 0 0 0 11 76 Distant .3 

1.6 percent 
Nonlocal 

Tongue River Silicified Sediment 47 1 0 0 0 1 3 1 0 0 4 0 57 ? 
Distant 
or Very 
Distant 

1.3 

Total 3,985 17 7 2 35 19 81 88 19 7 21 3 4,284 - - - - 

Percent of Collection 93.0 .4 .2 .0 .8 .4 1.9 2.0 .4 .2 .5 .1 100.0 - - 100.0 100.0 

a  Data from Knell et al. (2009:168, Table 11.1).  Table excludes one non-Cody point.  The type of tool stone used to manufacture this point is not specified (Knell et al. 2009:167-168). 
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pieces.  End scrapers number 19, accounting for nine percent of worked pieces.  Muniz 

(2009) conducted a use wear study of tools from the Cody occupations at Localities I and V.  

He found that the majority of tools with use wear indicative of contact with certain substances 

in assemblages from both sites were used in butchery and hide working activities that 

involved tool contact with meat, fresh hide, and bone.  The similarity in the kinds of use wear 

present at both sites adds support to the supposition that the Cody occupation present at 

Locality I may also relate to bison hunting.  Of the 19 end scrapers from Locality V, only one 

displayed use wear indicative of use on hide.  According to Muniz, however, this low 

percentage is not unusual in comparison to samples of end scrapers in other Cody 

assemblages from sites with bonebeds and so this is not necessarily at variance with the claim 

that hides of bison killed to supply the group with meat were processed on-site. 

Having developed the argument that the cultural level at Locality V is related to 

occupation of the Hell Gap area by Cody people to gear up for large-scale bison hunting, the 

hypothesis that Hell Gap was a special place that attracted repeated occupation by 

Paleoindians of all time periods who were intent of gearing up for bison hunting may now be 

tested by determining if the occupations occurred during the large-scale bison hunting season.  

The reader will recall that the large-scale bison hunting season on the Plains varied between 

northerly and southerly latitudes.  At all times in the Paleoindian period, the methods of meat 

preservation practiced by Paleoindians theoretically varied with latitude such that people in 

more northerly latitudes were able to take advantage of sufficiently cold temperatures at the 

height of the cold-season to preserve meat, but the warmer temperatures in more southerly 

regions would have necessitated that people living there had to go through the effort of 

making jerky prior to the coldest time of year if they intended to preserve some of the meat 

for the ensuing lean time of year.  The reader will also recall that the Hell Gap site complex is 

situated near the transition between the Central Plains and the more northerly sections 

referred to as the Northwestern Plains (basically the plains of Montana and parts of 
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Wyoming) and the Northern Plains (essentially North Dakota, South Dakota, and the 

northwest corner of Nebraska).   Furthermore, the timing of large-scale bison hunting on the 

Plains varied between Early and Late Paleoindian periods.  With the warming of the climate 

throughout the Paleoindian period, the imaginary line north of which preservation of meat via 

cold-storage was possible would have moved to the north.  Simply put, paleoenvironmental 

data on the post-Clovis early Paleoindian climate of the Plains indicates that people living on 

the Southern Plains would have experienced temperatures comparable to those of today, 

while populations on the Central, Northern, and Northwestern Plains would have lived under 

colder climatic regimes.  Sometime within the Cody period of Late Paleoindian times, 

climatic conditions throughout the Plains had warmed to the point that they were roughly 

comparable to those of today. 

The model of the seasonal timing of large-scale bison hunting indicates that 

specimens of bison dentition from Cody and later occupations of the Hell Gap site complex 

represent animals killed during the large-scale bison hunting season.  One specimen of 

dentition from a calf said to have come from a probable Frederick context in Locality I was 

assigned a dental age of .3 to .5 yr (Rapson and Niven 2009b:Table I.28).  If the middle 

dental age in this range (.4 yr) is taken as the time of year that the calf was killed, then the 

animal would have died around August or September (Figure 8-2).  Under the modern-like 

climatic conditions of terminal Paleoindian times, it is expected that temperatures at the 

latitude of Hell Gap during the height of the cold season were insufficiently cold to permit 

short-term shortage of meat, so large-scale bison hunting would have been conducted earlier 

in the year when meat could be preserved by drying.  The model contends that earlier in the 

Late Paleoindian period during Cody times, large-scale bison hunts on the Central Plains 

were held from early June through late October (Figure 8-4).  This is a time of year when 

preservation of meat by drying is necessary.  On the Northern and Northwestern Plains during 

Cody times, the timing of large bison hunts suggests that both cold-weather short-term 
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storage of meat and preservation through drying were practiced in those latitudes.   At the 

Hudson-Meng site in northwest Nebraska, bison were killed around October (Figure 8-3).  At 

this time of year, drying is necessary to preserve meat.  Further north at the Carter/Kerr-

McGee site in northeastern Wyoming, bison were killed around early December (Figure 8-3).  

At this time of year, preservation of meat though cold-storage may have been possible.  As 

discussed above, bison represented in the Cody level at Locality V were killed around August 

(Figure 12-1).  This conforms to the model because Cody people living at the latitude of Hell 

Gap would be expected to have held large-scale bison hunts prior to the height of the cold 

season so that meat obtained could be preserved through drying. 

Data on the seasonal timing of most of the earlier Paleoindian occupations at Hell 

Gap are also in conformance with the model.  The bison killed during the Hell Gap 

occupation at Locality III were killed around December (Figure 12-2).  Bison represented by 

bones recovered from the Agate Basin occupation level at Locality I were killed around 

November (Figure 12-3).  The months of November and December fall within the usual time 

of year during which the large-scale bison hunting season occurred on both the Central and 

Northwestern Plains during Hell Gap and Agate Basin times (i.e. from around early 

November to mid-February) (Figures 8-5 and 8-6).  Bison from the Folsom occupation of 

Locality I were killed around December (Figure 12-4).  Under the model, Folsom large-scale 

kills on the Central, Northern, and Northwest Plains are expected to have usually occurred 

during the height of the cold-season.  This expectation is based solely on theoretical 

expectations of the model because prior to considering evidence from Hell Gap, no data was 

available from the Central Plains.  Furthermore, the single datum from the Northwest Plains 

did not provide resounding support for model because the Folsom occupation of the Agate 

Basin site complex in northeast Wyoming took place in the later half of winter (Figure 8-8).  

Also, the datum for the Folsom period on the Northern Plains does not conform to the model 

because the Folsom occupation of the Mill Iron site took place around May (Figure 8-8).  
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Figure 12-2.  Histogram of dental ages assigned to mandibular bison teeth from the Hell 
Gap component at Locality III of the Hell Gap site cluster.  Data from Rapson and Niven 
(2009b:Tables I.21, I.28).  Number of specimens of bison dentition plotted on graph: two.  
Minimum number of bison from component: five, based on the number of bison in annual 
age groups (Rapson and Niven 2009b:Table I.28).  These data suggest the bison were 
killed around December.  This time of year falls within the large-scale bison hunting 
season on the Central Plains during Agate Basin and Hell Gap times as determined by 
analysis of dental ages of bison teeth reported from sites with dense bonebeds.  Compare 
with Figure 8-6. 

 
 
 



 

729 
 

 
 
 
 
 

N
um

be
r 

of
 B

is
on

 T
ee

th
 A

ss
ig

ne
d 

to
 

D
en

ta
l A

ge
 

6           

5           

4           

3           

2           

1           

            

  N + .1 yr N + .2 yr N + .3 yr N + .4 yr N + .5 yr N + .6 yr N + .7 yr N + .8 yr N + .9 yr
N + 1.0 

yr 

            

  May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April 

              

  
mid-to-late 

Spring 
Summer Fall Winter 

early 
Spring

  T  i  m  e       o  f       Y  e  a  r 

Figure 12-3.  Histogram of dental ages assigned to mandibular bison teeth from the Agate 
Basin component at Locality I of the Hell Gap site cluster.  Data from Rapson and Niven 
(2009b:Tables I.28 – I.29).  Number of specimens of bison dentition plotted on graph: 
four.  Minimum number of bison from level: three (Rapson and Niven 2009a:Table 9.3).  
These data suggest the bison were killed around November.  This month falls within the 
large-scale bison hunting season on the Central Plains during Agate Basin and Hell Gap 
times as determined by analysis of dental ages of bison teeth reported from sites with 
dense bonebeds.  Compare with Figure 8-6. 
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Figure 12-4.  Histogram of dental ages assigned to mandibular and maxillary bison teeth 
from the “Goshen”- Folsom component at Locality I of the Hell Gap site cluster.  Data 
from Rapson and Niven (2009b:Tables I. 28 – I.29).  Number of specimens of bison 
dentition plotted on graph: four.  Minimum number of bison from level: four.  These data 
suggest the bison were killed around December.  Comparative data from dense bison 
bonebeds on the Central Plains is lacking but the model developed in Chapter 8 predicts 
that December would have been within the time of year when large-scale bison hunting 
usually took place on the Central Plains during Folsom times (i.e. during the coldest part 
of the year from mid-fall to mid-winter). 

 
 
 



 

731 
 

With these problems in mind, it is reassuring to note that data on the time of year during 

which bison were killed during the Folsom occupation of Locality I at Hell Gap provides 

much needed support for the model. 

Data on the time of year during which bison were killed during the Agate Basin 

occupation represented in Locality II does not conform to the model.  The usual time of year 

for large-scale bison hunts on both the Central and Northwestern Plains during Agate Basin 

times would have been during the height of the cold season, based on data indicating that the 

occupation of the Frazier site on the Central Plains occurred around January and data 

demonstrating that occupation of the Agate Basin level at the Agate Basin type site on the 

Northwest Plains also took place around January (Figures 8-5 and 8-6).  In contrast, data on 

the time of year during which bison were killed during the Agate Basin occupation 

represented at Locality II indicates that people were at Hell Gap around July or August 

(Figure 12-5).  The fact that the histogram presented in Figure 12-5 approximates a normal 

curve with a mean centered about a specific time of year supports the thinking that only one 

Agate Basin occupation is represented at Locality II.  A total of ten specimens of bison 

dentition were used to produce the histogram in Figure 12-5.  Six specimens of bison 

dentition from Locality II were assigned an unusually long dental age of 5.7 – 6.2 yr by the 

faunal analysts and were not used to produce histograms.  These specimens include four from 

the Agate Basin component, two from the Hell Gap component, and one from the Folsom 

component (Rapson and Niven 2009b:Table I.28).  Plotting the dental age ranges assigned to 

a very small sample of just two specimens of bison dentition from the Hell Gap component 

still forms a histogram that approximates a normal curve with the mean centered at July or 

August (Figure 12-6).  The fact that the two specimens of bison dentition said to have come 

from the Hell Gap level also plot to the same time of year as the more numerous Agate Basin 

specimens confirms the suspicion that some bone from the Agate Basin levels was 

redeposited in the Hell Gap level.  The dental age range assigned to a single specimen of 
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Figure 12-5.  Histogram of dental ages assigned to mandibular and maxillary bison teeth 
from the Agate Basin component at Locality II of the Hell Gap site cluster.  Data from 
Rapson and Niven (2009b:Tables I.28 – I.29).  Number of specimens of bison dentition 
plotted on graph: ten.  Histogram excludes four specimens that were each assigned an 
unusually long dental age range of 5.7 – 6.2 yr.  Minimum number of bison from 
component based on dentition: 13 (Byers 2009:Table 10.2).  These data approximate a 
normal curve and suggest that the bison were killed around July or August.  This time of 
year falls outside the usual large-scale bison hunting season on the Central Plains during 
Agate Basin and Hell Gap times as determined by analysis of dental ages of bison teeth 
reported from sites with dense bonebeds.  Compare with Figure 8-6. 
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Figure 12-6.  Dental ages assigned to mandibular and maxillary bison teeth from the Hell 
Gap component at Locality II of the Hell Gap site cluster.  Data from Rapson and Niven 
(2009b:Tables I.28 – I.29).  Number of specimens of bison dentition plotted on graph: 
two.  Histogram excludes one specimen assigned an unusually long dental age range of 
5.7 – 6.2 yr.  Minimum number of bison from component: three, based on counts of 
dentition.  The dental age of the teeth indicate that the bison were killed during a time of 
year that was outside the usual large-scale bison hunting season on the Central Plains 
during Hell Gap times.  See Chapter 8.  The time of year that the bison of the Hell Gap 
component were killed is similar to the season that bison of the underlying Agate Basin 
component were slaugthered, suggesting that some bone from the Agate Basin component 
was redeposited with cultural material of the Hell Gap component.  

 
 
 



 

734 
 

bison dentition said to have come from the Folsom component plots to the same general time 

of year covered by the bulk of dental ages assigned to the more numerous Agate Basin 

specimens (Figure 12-7).  This confirms the suspicion that some bone from the Agate Basin 

component was mixed in with the underlying Folsom levels.  From the above information, it 

can be concluded that all the bison bone recovered from Locality II is best attributed to one 

Agate Basin occupation that took place somewhere near Locality II. 

Though not definitive, the evidence that is available suggests that the Agate Basin 

occupation of Locality II is related to an occupation of Hell Gap by an aggregated group 

intent on large-scale bison hunting.  One line of supporting evidence is the observation that in 

Locality II are the bones of more bison than would be expected from an occupation by a 

small human group involved in generalized foraging.  No published map of the entire 

Locality II excavation block is available, but the outline of the excavations are indicated on a 

scaled map of the Hell Gap area by Haynes (2009:Figure 3.3) and permit the total area 

excavated to be roughly estimated at 190 m².  This is equivalent to an area measuring 13.8 m 

by 13.8 m.  Byers (2009:139) reports that a minimum of 14 bison are represented in the bone 

from the Agate Basin component.  This is indeed a minimum number because some bison 

bone was displaced into the Folsom and Hell Gap levels.  As a basis for comparison, it may 

be recalled that numerous occupations of the Allen site throughout two millennia of the 

Paleoindian period by small groups involved in generalized foraging resulted in the 

deposition of bones from 17 bison within an excavated area equivalent to an area measuring 

10.9 m by 10.9 m.  In comparison, during a single Agate Basin occupation of Locality II, the 

remains of a minimum of 14 bison were discarded and after subsequent post-depositional 

movement and redeposition, were recovered from an excavation block of a size equivalent to 

an area measuring 13.8 m by 13.8 m.  From this, it may be concluded that the Agate Basin 

occupants camped near Locality II were involved in a considerable amount of bison hunting 

and this in turn provides indirect support to the thinking that a possibly large group intent on 
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Figure 12-7.  Dental ages assigned to a single specimen of maxillary bison teeth from the 
unfluted Folsom (“Midland”)  component at Locality II of the Hell Gap site cluster.  Data 
from Rapson and Niven (2009b:Table I.29).  Graph excludes a specimen of mandibular 
bison teeth assigned an unusually long dental age of 5.7 – 6.2 yr (Rapson and Niven 
2009b:Table I.28).  Minimum number of bison from component: three, based on number 
of specimens of dentition falling into separate yearly age groups (Rapson and Niven 
2009b:Tables I.28 – I.29).  The dental ages assigned to the maxillary teeth indicate that 
the bison was killed during a time of year that would have been outside the usual large-
scale bison hunting season on the Central Plains during Folsom times.  See Chapter 8.  
The time of year that the bison in the Folsom component was killed is similar to the 
season that bison in the overlying Agate Basin component were slaughtered, suggesting 
that some bone from the Agate Basin component was mixed in with cultural material of 
the Folsom component. 
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preparing for a large-scale bison kill was present at the site.  A second line of evidence that 

may support the possibility that the Agate Basin occupation was related to large-scale bison 

hunting is fact that red ochre was noted to be present in the Agate Basin levels at Locality II.  

(Knudson 2009:28). 

If indeed Agate Basin peoples camped near Locality II around July or August were 

intent on large-scale bison hunting, this in turn would suggest that in this case, communal 

hunting occurred outside the time of year during which this subsistence activity usually took 

place.  That being said, the occurrence of one large-scale hunt outside the usual communal 

hunting season proposed by the model for Agate Basin times on the Central and Northwest 

Plains does not invalid the model. 

When considered as a whole, available evidence from existing literature best supports 

the hypothesis that, in general, the Hell Gap area was a special place that attracted repeated 

occupation by Paleoindians because it was a good place for groups of people to camp while 

gearing up for large-scale bison hunting.  This hypothesis is, of course, not intended to be a 

final synopsis for the Hell Gap site complex.  It is, however, meant to be a general statement 

that seeks to accurately characterize the role that the site complex played in the land use 

patterns of Paleoindians.  It may not apply to all occupations of the site.  For example, for 

both Localities I and II, the presence of a Clovis occupation is known only from a single 

diagnostic point that was not demonstrably found in an occupation layer that might be 

suggestive of occupation by a large group of people.  So, future research may prove that the 

statement does not apply to Clovis and perhaps other occupations of Hell Gap.  Available 

evidence does suggest, however that the hypothesis applies to most of the occupations.  The 

amount of evidence supporting the hypothesis varies from one occupation to the next.  I 

believe that a strong case was made for applicability of the hypothesis to the Cody occupation 

at Locality V, where multiple lines of evidence were available in the literature to provide 

support.  For the other occupations, less information is provided in the literature and the 
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hypothesis that they too are related to occupation by aggregated groups intent on gearing up 

for large-scale bison hunting is correspondingly less certain.  Still, some support for the 

hypothesis is provided by evidence from the study of bison dentition that showed that five of 

six occupations took place during the large-scale bison hunting season.  The sixth occupation 

did not occur during the expected time frame, but some support was found for the possibility 

that indeed an aggregated group intent on large-scale bison hunting occupied the site, but for 

an unknown reason this subsistence and social event took place at an unusual time of year. 

The tool stone composition of the assemblage from Locality V will now be described 

so that it’s meaning in terms of Paleoindian land use may be interpreted, given the 

understanding that the artifacts are the product of an occupation related to large-scale bison 

hunting.  A majority of the assemblage is comprised of tool stones from outcrops of 

Paleozoic limestones and Mesozoic sandstone formations on the Hartville Uplift itself, but a 

substantial amount is apparently comprised of chert from exposures of a flat-lying Tertiary 

formation on the vast expanse of plains to the east of Hell Gap. 

The predominant locally available tool stone is Hartville Uplift chert, which 

comprises 71 percent of the assemblage, according to artifact count (Table 12-8).  Knell et al. 

(2009) refer to this raw material as Mississippian chert.  As pointed out by Reher (1991), 

chert from the Hartville Uplift derives from formations that are partly or wholly limestones 

and are of both Mississippian (Guernsey Formation) and Pennsylvanian age (Hartville 

Formation).  Over most of the Hartville Uplift, the Hartville formation overlies the Guernsey 

formation, but the later is exposed along the eastern edge of the uplift (Love and Christiansen 

1985).  Therefore, most of the numerous chert sources mapped by Reher (1991:Figure 16.2) 

are outcropping from the Hartville formation of Pennsylvanian age.  Saul (1969:Figure 1) 

maps a tool stone source one km northwest of Hell Gap as well as seven other sources 

situated within 8 km of Hell Gap to the west, northwest, and north.  Comparison of Saul’s 

map of tool stone sources with the geological map of Wyoming by Love and Christiansen 
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indicates that the sources mapped by Saul are outcropping from exposures of limestone and 

are likely sources of Hartville Uplift chert. 

Though not a tool stone, red ochre that likely is from a local source was reportedly 

observed during excavation of the Cody level at Locality V (Knudson 2009:28) and is also 

present on two artifacts in the collection.  The source of Sunrise red ochre is located 10 km 

south-southwest of Locality V near an abandoned iron mining community of the same name.  

The ochre is a specular variety which can occur naturally in a shiny, metallic-appearing form 

and differs from other ochres in that the red pigment produced from it is more of a blood red 

(Tankersley et al. 1995).  One unfinished biface in the assemblage retains a heavy coating of 

red ochre in places and an informal retouched flake tool has a light ochre stain (Knell 

1999:21; Knell et al. 2009:Figure 11.6, left).  The ochre on the artifacts from Locality V was 

not analyzed in an effort to source the pigment.  However, samples of ochre that included a 

natural piece of ochre and ochre coating a bone fragment, both from unspecified levels at 

Locality I, were examined macroscopically and microscopically and the chemical 

composition of the ochre was determined through X-ray diffraction.  In all respects, the ochre 

from Hell Gap matched specimens of ochre from the Sunrise source (Tankersley et al. 1995). 

Since a connection between Locality V at Hell Gap and a local source of ochre is a 

possibility, a brief discussion of evidence for contemporary Paleoindian use of an ochre 

quarry at the Sunrise source is in order.  The ochre quarry is known as the Powars II site and 

a wide variety of Paleoindian point types were collected there in the 1930s by Wayne Powars, 

the artifact collector for whom the Powars site of the Kersey cluster is also named.  None of 

the points from the site were classified by the original site investigators as Cody points, but 

photographs of three points with parallel lateral edges and slightly concave basal edges 

suggest that a Cody component may be present (Stafford 1990:33-34, Figure 3.6 u-w).  One 

point with diagonal flaking that is missing the base was not assigned to a type, but appears to 

be classifiable as an Angostura point (Stafford 1990:34, Figure 3.6 d). 
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Another local Hartville Uplift tool stone, Spanish Diggings orthoquartzite, accounts 

for only four percent of the assemblage from Locality V.  Knell et al. (2009) refer to the tool 

stone as Cloverly-Morrison orthoquartzite.  On the state geological map of Wyoming (Love 

and Christiansen 1985), the general source area of Spanish Diggings orthoquartzite is mapped 

as an area where both the Cloverly Formation (Cretaceous) and Morrison Formation 

(Jurassic) outcrop.  However, Spanish Diggings orthoquartzite is only known to derive from 

the Cloverly Formation (Reher 1991), so use of the term Cloverly-Morrison orthoquartzite is 

probably not a good idea, since it implies the tool stone also comes from the Morrison 

Formation.  As measured to the Spanish Diggings quarries (Reher 1991:Figure 16.3), the 

source of this raw material is situated 27 km northwest of Locality V. 

A substantial amount of the Locality V assemblage is said to derive from the 

Arikaree Formation of Miocene age.  Knell et al. (2009:Table 11.1) label the tool stone 

simply as Miocene chert.  The tool stone is not described in the literature in detail, nor are 

sources well documented, therefore it is not discussed in Chapter 7.  The chert is here referred 

to as Arikaree chert after the formation from which it derives.  Miller (2009:412) states that 

the stone is, “…commonly clear to white, with variations of red and purple[;] some dark 

brown.”  Apparently because of the reddish and purplish hues of this stone, it is sometimes 

difficult to distinguish from Table Mountain chert.  In his discussion of tool stones present in 

the Hell Gap assemblages, Miller (2009:41) apparently included Table Mountain chert in his 

conception of Arikaree chert.  He indicates that Arikaree chert is, “…referred to as Table 

Mountain chert west of the [Hartville] uplift.”  However, Table Mountain chert derives from 

Oligocene rocks of the White River Group.  Its source is along the North Platte River on 

Table Mountain in southeast Wyoming near the border with Nebraska.  As noted by Knudson 

(2002:115-116), Table Mountain chert is one of three sources where similar appearing 

microcrystalline silicate stone outcrops from the White River Group, the other two being Flat 

Top Butte in Colorado and sources of a tool stone known as Scenic chalcedony in the West 
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Horse Creek and Nelson Butte area of southwest South Dakota (Myers 1985:62-63, Figure 1; 

Nowak and Hannus 1985).  Knudson refers to these tool stones collectively as White River 

Group silicates or WRGS.  Apparently WRGS can indeed sometimes be distinguished from 

Arikaree chert because Knell indentifies some artifacts from Locality V as being made from 

WRGS (Knell 2004, Knell et al. 2009).  I will assume the WRGS artifacts identified by Knell 

to be from the Table Mountain source because it is by far the closest source of the three.  The 

validity of Arikaree chert as a tool stone that is distinct from WRGS is supported by Knell 

(2004:157) who notes that outcrops of Arikaree chert occur on the plains 30 to 45 km east of 

the Hell Gap site complex.  To assist other archaeologists in recognizing Arikaree chert, the 

tool stone should be better defined in the literature.  Recording the sources reported east of 

the Hartville Uplift on state site forms is also recommended. 

The three hammerstones in the collection are said to be of local stream cobbles.  The 

raw material of the hammerstones were identified as cobbles of diorite, metaquartzite, and 

unspecified quartzite that are available in local secondary deposits (James Miller, cited in 

Knell et al. 2009:168).  

Only six flaked stone artifacts of the Locality V assemblage are of tool stones that 

could not be identified as to source and so are not classifiable as either local or nonlocal.  

These include two artifacts of petrified wood (Knell et al. 2009:160).  As discussed below, 

artifacts of Tongue River silicified sediment in the collection may in part derive from 

outcrops of the Fort Union Formation in the Powder River Basin.  Miller (1991b:466) 

comments that petrified wood reported from the Powder River Basin probably derives from 

the Ft. Union Formation, so there is some possibility that the petrified wood at Hell Gap 

originated from the Ft. Union Formation in the Powder River Basin. 

Table Mountain chert from a distant source in southeast Wyoming is the raw material 

of only .3 percent of the assemblage.  As mentioned in the discussion of Arikaree chert, some 

artifacts in the assemblage are identified as WRGS and the artifacts are here assigned to the 
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closest source of WRGS on Table Mountain along the North Platte.  Table Mountain is 76 km 

from Locality V and therefore just barely classifies as a distant tool stone source.  The 

discussion of the raw materials present in the assemblage provided in the final report on 

Locality V (Knell et al. 2009:Table 11.1) lists no projectile points of WRGS, but an earlier 

publication states that at least two were present (Knell 2004:177).  Data presented in the final 

report is used here. 

One percent of the Locality V assemblage is of Tongue River silicified sediment that 

is here considered to be from nonlocal sources in the Powder River Basin.  Miller (2009:411-

412) identifies some artifacts in the Hell Gap assemblage as Tongue River silicified sediment 

(or TRSS), but he contends that the tool stone has local sources.  In an earlier publication, 

Miller is cited as the authority who identified the raw material in the Locality V assemblage 

(Knell 1999:50, Table 4.1).  Miller referred to the stone as porcellanite and orthoquartzite 

from the Ft. Union and Wasatch formations.  Knell et al. (2009:Table 11.1) include both the 

microcrystalline and granular forms of this tool stone under the heading of Ft. Union-

Wasatch orthoquartzite.  Miller (2009:411) cites the Love and Christiansen (1985) geological 

map of Wyoming to support his assertion that, “[t]hese materials are considered local, with 

formations outcropping within one to several kilometers of the site.”  He further states that 

the formations producing TRSS are exposed in the Hartville Uplift (Miller 2009:412). 

I am skeptical of the claim made for local sources of TRSS for two reasons.  First, 

Miller’s (2009) policy of assuming that a particular tool stone is available wherever the 

formation in which it occurs is shown to be present according to a geologic map is a dubious 

practice.  Second, the Love and Christiansen map does not show the Ft. Union nor the 

Wasatch formations as outcropping within several kilometers of the Hell Gap site cluster nor 

anywhere else in the Hartville Uplift.  The closest outcrops of the formations in question 

shown on the Love and Christiansen map are northwest of the Hartville Uplift in the Powder 

River Basin, with the closest exposures of the Ft. Union and Wasatch formations being 50 km 
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and 58 km away from Locality V, respectively.  According to an earlier publication by 

Miller, “[i]n the Powder River Basin of Wyoming and eastern Montana, the Fort Union has 

three members: the Tullock, Lebo, and Tongue River (in ascending order)… The tool stones 

in the Fort Union are predominantly fossil soils or silcretes — orthoquartzites and 

porcellanites…  In the Powder River Basin and northern Plains, Tongue River ‘silicified 

sediment’ was an important tool stone.  The designation is somewhat misleading, as the 

process that formed the silcrete in the Fort Union in the Paleocene Epoch continued into the 

Early Eocene, and similar silcretes formed in the Wasatch Formation at least in the Powder 

River Basin” (Miller 1991b:465-466).  If sources of TRSS are present in the southernmost tip 

of the Powder River Basin, then the tool stone may be present in the local environment of 

Locality V.  Pending identification of actual sources in the southern tip of the basin, currently 

available information in published literature suggests sources of TRSS lie in distant or even 

very distant lands, relative to Locality V.  Therefore, the TRSS artifacts in the Locality V 

assemblage are here considered to originate from nonlocal sources in the Powder River 

Basin. 

The term Tongue River silicified sediment is used here instead of Ft. Union-Wasatch 

orthoquartzite for a number of reasons.  TRSS has priority in the literature and the term is 

more widely recognized by Plains archaeologists.  The term indicates that the tool stones are 

essentially the same stone that is known from the Powder River Basin as well as parts of 

North and South Dakota (Ahler 1977).  Finally, even though the term Ft. Union-Wasatch 

orthoquartzite more accurately denotes the formations in which the tool stone is found, the 

term Tongue River silicified sediment indicates that the raw material occurs in both 

microcrystalline and granular forms. 

One of 17 blocky cores in the collection was identified as Phosphoria chert by James 

Miller in an early report on analysis of the Locality V tool stones (Knell 1999:50, Table 4.1), 

but the final report makes no mention of this raw material (Knell et al. 2009:159-160, Table 
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11.1).  When discussing the raw material in the Hell Gap assemblages in general, Miller 

(2009:413) states that Phosphoria chert is commonly purple to maroon with light blue or 

green inclusions and can also be clear to milky in color.  Based on current information in 

published literature, an artifact of Phosphoria chert in the Locality V assemblage would have 

derived from a very distant source area with the closest being along the western base of the 

Bighorn Mountains in the Bighorn Basin of north-central Wyoming.  Huckell (1989:169) 

mentions a source of Phosphoria chert near Shell, Wyoming.  This town lies 345 km 

northwest of Locality V.  Since the final report categorizes the 17 blocky cores into various 

tool stone types and Phosphoria chert is not one of the recognized categories, I will assume 

that the raw material of the core was reclassified into one of the types discussed above.  The 

color range of Hartville Uplift chert does include shades of purple and maroon, so perhaps the 

raw material was later determined to be of this tool stone. 

 

Casper Site 

Lying just north of the North Platte River is a Paleoindian bonebed that takes its 

name from Casper, Wyoming, the city in which it is located.  The site is situated on a 

Pleistocene river terrace and just within the edge of a large dune field.  To the south of the 

river lie the Laramie Mountains which extend to the southeast and then bend to the south to 

continue southward to Colorado where they join the Front Range.  Downriver in an east-

southeast direction lies the Hartville Uplift.  To the west lies the Wyoming Basin.  West of 

the site, the river slowly bends to the south around the northern end of the Laramie Mountains 

and heads generally southward to its source in North Park of Colorado.  North of the Casper 

site lie the seemingly endless lowlands of the Powder River Basin. 

The site consists primarily of a bison bonebed affiliated with the Hell Gap time 

period, but evidence suggests that a minor Clovis component may also be present.  Bones of a 

minimum of 74 bison were recovered during the first of two field seasons and a total of 70 
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Hell Gap points were collected from the bonebed, which is preserved in the remnant of a once 

larger blowout depression.  Bison teeth were assigned a dental age of N + .6 yr, indicating a 

herd was killed around November.  A bison metatarsal was radiocarbon dated using the 

conventional method and produced a date of 10,060 ± 170 B.P.  Scattered charcoal from the 

bonebed produced a date of 9830 ± 350 B.P.  Considering the unreliability of dates from bone 

when using the conventional method, the date on charcoal, even though not collected from a 

hearth, provides the most accurate estimate of the age of Hell Gap occupation.  The site was 

discovered in the spring of 1971 when a dune on private land was leveled in preparation for 

constructing an industrial plant.  After the land was leveled, artifact collectors from Casper 

examined the site area, found a Clovis point on the ground surface, and discovered the bison 

bone deposit through exploratory digging.  Archaeologists from the University of Wyoming 

excavated much of the bonebed later that year and published a detailed site report (Frison 

1974).  Excavations of the remainder of the site took place in 1976 when it was threatened 

with destruction by more construction.  Work accomplished during the second field season is 

summarized in an article concerning camel bones recovered from the site (Frison et al. 1978). 

The setting of the bonebed in the bottom of a blowout that arguably was at the mouth 

of a parabolic sand dune suggests the possibility that a bison herd was actually killed within 

the sandy depression by hunters who took advantage of the local terrain to help detain the 

bison so that they could be speared.  Under modern climatic conditions, the prevailing 

southwesterly winds have formed a number of northeast-southwest aligned parabolic dunes in 

the vicinity of the site.  Blowouts orientated northeast-southwest form at the mouth of the 

parabolic dunes.  Steep slopes of loose sand typically form along the lateral and leeward sides 

of the blowouts.  The lateral sides of the blowouts are immediately flanked by the arms of 

parabolic dunes.  The main bodies of the parabolic dunes can extend for hundreds of meters 

in the leeward direction (to the northeast).  Geomorphological studies at the site demonstrate 

that the bonebed was preserved in a trough-shaped sand layer deposited in the bottom of the 
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blowout itself (Albanese 1974:Figure 4.4).  Originally, the bison were thought to have been 

driven from a distance into the natural trap formed by the parabolic dune (Frison 1974).  

More recently, however, Bamforth (1991) has argued that most Paleoindian bonebeds 

represent use of the surround hunting method, as opposed to driving of herds into traps or 

over cliffs.  In light of this, it is possible that bison killed at the Casper site may have been 

surrounded by hunters who then maneuvered the herd into the blowout to help detain the 

animals during the slaughter.  In either case, the location of the bonebed in the bottom of the 

blowout strongly implies that the presence of a parabolic dune was used to advantage by 

Paleoindian hunters who killed a bison herd at this location. 

The kinds and proportions of bones present at the site support the view that the 

blowout was the actual location of the bison kill.  Theoretically, certain kinds of bones are 

more likely to have been left at the actual site of a large-scale bison kill.  If tongues were 

removed from mandibles at the kill site, mandibles should be common.  This evidently was 

the case at the Casper site where mandibles are the most common bone element.  A minimum 

of 74 bison were recovered in the 1971 field season, as indicated by the presence of 62 left 

mandibles and teeth from 12 other left mandibles.  Cut marks were present on the medial side 

of most mandibles, suggesting that they had been discarded after the attached tongues had 

been removed for food (Frison 1974:48).  Crania are also relatively common at the site.  A 

total of 58 crania or parts thereof are present in the 1971 faunal collection.  Included are 23 

crania and parts of another 35, as recognized by presence of the appropriate teeth and durable 

petrous portions of the skull (Frison 1974:64).  Apparently some skulls were broken apart by 

Paleoindians, perhaps to retrieve the brains for food or for use in tanning hides.  Pelvises are 

another element of the skeleton that likely would be left at a large-scale kill site and the pelvis 

is a common skeletal element in the faunal collection.  Approximately 59 pelvises are 

represented in the 1971 faunal collection.  Included in this number are 36 pelvises articulated 
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with segments of vertebral columns, 11 right innominates, eight right ischia, and four 

fragments possessing the right acetabulum (Frison 1974:Table 1.2, Figure 1.32, frontispiece). 

The kinds of artifacts recovered from the site further support the interpretation of the 

Casper site blowout as the actual location where the bison were killed.  Projectile points are 

by far the most common type of tool.  A total of 70 points were recovered as were 48 “impact 

flakes” produced when the points hit a bison.  Some fragments of impact flakes were matched 

with the corresponding flake scar on the point.  Several informal retouched flaked tools 

believed to have been used in the butchering process were also retrieved from the sand.  

Included are five specimens found in 1971 and at least one more found in 1976.  A total of 

260 artifacts are classified as resharpening flakes that are thought to have been produced 

when dulled butchering tools were rejuvenated.  Finally, 25 hammerstones were present 

among the bones.  These are believed to have been used in dismemberment and to break open 

limb bones to extract marrow for food.  The hammerstones are stream cobbles of quartzite, 

granite, and chert that are thought to have been procured locally from river terraces along the 

North Platte (Frison 1974:28-29, 101-102). 

Finally, the distribution of artifacts also supports the characterization of the Casper 

site as the actual location of the bison kill.  Four sets of two clusters of resharpening flakes 

were identified which demonstrate that the flakes were not discarded in a midden, rather they 

were removed from the edges of dulled butchering tools in separate episodes of tool 

resharpening at the location where the tools were used. 

The tool stone composition of the collection of Hell Gap points from the Casper site 

is reported in sufficient detail to allow land use to be interpreted.  A large percentage of the 

point collection is comprised of stone classifiable as orthoquartzite and dendritic jasper.  

Considering that investigating land use by examining only projectile points is a method that 

has been shown to potentially bias results in favor of a view of use of large ranges, it is 

reassuring to note Frison’s (1974:100-101) observation that, “[t]he tools and sharpening 
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flakes are divided almost equally between the chert-jasper and quartzite categories and appear 

to represent the same sources as the projectile points…”  Frison (1974) and Bradley (1974) 

both give their thoughts on possible sources of the tool stones present in the assemblage.  As 

part of his dissertation on land use related to communal bison kills on the Northwest Plains 

throughout prehistory, Reher examined the 70 points from Casper, classified them into 

general raw material categories, such as “dendritic jasper,” and provides distance 

measurements to the presumed sources of tool stone (Reher and Frison 1980:Table 25).  This 

information on distances to sources in combination with Frison and Bradley’s narratives 

which refer to various named tool stone types, permits the tool stone composition of the point 

collection to be determined with some level of confidence. 

Frison (1974:100) states that, “[q]uite likely some of the red quartzites used were 

from quarries in the Shirley Basin about 50 miles south and slightly east of the Casper site.”  

Reher recognizes two varieties of quartzite from the site, which he refers to simply as 

Quartzite 1 and Quartzite 2, and lists their source as being located 75 km (47 mi) from the 

site.  Considering that the distance to the sources of these varieties of quartzite is comparable 

to that given by Frison, I will assume that these varieties of quartzite are equivalent to the red 

quartzite said to have come from the Shirley Basin, but will use Frison’s distance of 50 mi, or 

80 km (Table 12-9). 

Frison (1974) and Bradley (1974) both suggest that some of the quartzite in the point 

collection may derive from the Spanish Diggings quarries in the Hartville Uplift, but the 

findings of the later study by Reher suggests that this is not the case.  Reher apparently did 

not identify any of the raw materials from the Casper site as coming from the Spanish 

Diggings source area.  It is relevant to note that Reher was familiar with the qualities of this 

tool stone, having identified it at the nearby Glenrock Bison Jump, a Late Prehistoric bison 

kill site situated 34 km east of the Casper site, as well as at two other late bison jumps 

included in his dissertation project (Reher and Frison 1980:Table 25). 
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Quartzite from Shirley Basin 29 80 distant 41.4 
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Total 70 - - - 100 

a  Data adapted from Bradley (1974:191-192), Frison (1974:99-100), and Reher and Frison 
    (1980:Table 25). 
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Much of the tool stone comprising the point collection is composed of varieties of 

microcrystalline stone believed to derive from sources in the Hartville Uplift.  Bradley 

(1974:192) suggests that dendritic jasper in the point collection may be found at the “Hell 

Gap quarry sites.”   This implies that the Hartville Uplift is the source area.  Reher reports 

that dendritic jasper is a common raw material in the point collection, comprising 22 points 

(or 31.4 percent) and he measures the distance to the source at 150 km.  I measure the 

straight-line distance from the Casper site to the Hell Gap site complex at 149 km, thus 

confirming the suspicion that the Hartville Uplift is the source area for dendritic jasper, at 

least according to Reher.  Lesser amounts of microcrystalline stone in the point collection are 

labeled as agate and chert by Reher who lists the associated distances to the sources of these 

raw materials as also being 150 km from the Casper site.  A total of 12 points, or 17.1 

percent, are of agate and three, or 4.3 percent, are of chert.  From this, it may be reasoned that 

Reher identifies the other forms of microcrystalline stone in the point collection as being 

within the range of variation of materials found in the Hartville Uplift.  All three varieties of 

microcrystalline tool stone are here subsumed under the rubric of Hartville Uplift chert (Table 

12-9). 

Both Frison and Bradley, however, make statements suggesting that alternative 

source areas for microcrystalline stone in the Casper assemblage may lie along the flanks of 

the Laramie Mountains.  Frison (1974:100) states that, “[m]ost of the jaspers and cherts are 

probably derived from the almost unlimited quantities of materials found on both sides of the 

Laramie Range 50 to 100 miles [80 – 161 km] southeast of the Casper site.  There are literally 

hundreds of areas that have been quarried and the range of colors and textures are so varied 

that even from the same quarry there is enough difference to make it extremely difficult if not 

impossible to trace materials from site back to quarry.”  Bradley (1974:192) suggests that 

some stone may be “chalcedonic cherts that are common in the Laramie area…”  This 

statement would place the source of some tool stone on the west side of the Laramie 
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Mountains.  Should future study of the tool stones comprising the assemblage demonstrate 

that an appreciable amount of the collection in fact derives from the Laramie Mountains, then 

ideas on Hell Gap land use as represented at the Casper site will have to be modified 

accordingly. 

The tool stone of one point is identified and as porcellanite from the Powder River 

Basin (Frison 1974:99; Reher and Frison 1980:Table 25).  Reher lists the distance to the 

source of porcellanite as 50 km (Reher and Frison 1980:Table 25) and exposures of the parent 

formation (the Ft. Union Formation) do occur in the Powder River Basin within 50 km to the 

northeast of the Casper site.  As discussed in Chapter 7, however, recorded porcellanite 

sources occur within a broad area in the northern portion of the basin.  At its closest, this area 

is 140 km from the site.  The source area continues into Montana and lies at distances well 

over 225 km from the site, therefore the source of the porcellanite point is here considered to 

lie in either distant or very distant lands (Table 12-9). 

Three points and one of the five informal retouched flake tools found in 1971 are of 

Knife River flint from a very distant source.  The distance from the Casper site to the center 

of the KRF source area is 577 km. 

 

Western Middle Park Cluster 

Upper Twin Mountain Site 

The Upper Twin Mountain site is a bison bonebed located in western Middle Park 

that dates to the Folsom time period and produced only unfluted points (Frison et al. 1995; 

Kornfeld and Frison 2000; Kornfeld et al. 1999).  The site is located in moderately sloping 

terrain in an upland setting near a drainage divide between the Troublesome Creek and 

Muddy Creek watersheds.  It is situated in a bowl at the head of an unnamed ephemeral 

drainage that drains eastward toward Troublesome Creek.  The site is currently in open 

grassland country with some scattered brush nearby.  Just north of the site lies a steep 
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northeast-southwest aligned ridge on the divide between the watersheds.  The site is located 

on generally eastward sloping terrain within an area affected by a landslide prior to 

occupation.  At the site location, a so-called slump-block landslide occurred when a block of 

earth slid downslope along an underground concave surface that faces upward toward the 

ground surface [compare diagram of slump-block landslide in Hunt (1974:Figure 17.25 a) to 

schematic cross section of geomorphology and stratification at the Upper Twin Mountain site 

(Kornfeld et al. 1999:Figure 3)].  This type of landslide generally occurs when the ground is 

saturated with water and produces a block near the top of the slide that has rotated backward 

with a jumbled mass of earth situated at the lower end (Hunt 1974:143-144; 560-562).  A 

depression on the slope may form between the slumped block and the jumbled earth.  It is in 

such a depression that the bonebed at the Upper Twin Mountain site was deposited. 

Geoarchaeological study has revealed the processes that have preserved and shaped 

the current condition of the site.  Following deposition in the depression of a landslide scar, 

the bonebed was covered with sheet wash alluvium of stratum I.  Two bison long bones from 

the bonebed were pretreated using a protocol developed for radiocarbon dating using 

accelerator mass spectrometry and yielded reliable dates of 10,470 ± 50 and 10,240 ± 70 B.P.  

Study of the orientation of the long axes of the bones suggests that the bonebed may have 

been affected by slope wash to some extent prior to burial.  Erosion of upslope portions of the 

bonebed followed by eolian sedimentation produced the overlying stratum II which contains 

small bone fragments in its lower portion.  Two dates on scattered charcoal collected at or 

above the stratum I/II contact are probably from natural fires and place the resumption of 

sedimentation at around 6015 ± 55 or 5230 ± 210 B.P.  Three overlying eolian strata were 

subsequently deposited to a maximum depth of about one meter above the bonebed. 

The limited excavations completed to date produced the remains of a relatively large 

number of bison.  Two irregularly shaped excavation blocks were dug close together within 

the depression of the landslide scar.  Bison bone was recovered from both excavations.  The 
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extent of the bonebed is unknown.  The larger of the excavation blocks measures six meters 

north-south by four meters east-west.  About three meters to the southwest lies the other 

excavation block, measuring a maximum of three meters north-south by three meters east-

west.  Along with two test pits measuring one meter by one meter each, excavations covered 

a total of 28 m², which is equivalent to an area measuring 5.3 m by 5.3 m.  From this area, 

bones representing a minimum of 15 bison were recovered, based on the quantities of 

mandibular teeth falling into yearly age groups defined by tooth eruption and wear patterns 

(Todd et al. 1996:165). 

A consideration of the distribution of dental ages determined for bison mandibles 

indicates that the bonebed represents a single large-scale bison kill that occurred in early fall.  

As discussed in Chapter 8, the time of year that the bison were killed is best estimated to be 

around October or November. 

Bamforth (2011) has convincingly argued that most Paleoindian bison bonebeds are 

representative of temporary hunting camps and not the actual site of the bison kill, an 

interpretation that has been commonly suggested by others.  Earlier, Kornfeld et al. (1999) 

suggested that the bonebed at the Upper Twin Mountain site is at the actual location of the 

bison kill, but they puzzled over the depth of the depression seemingly not being sufficiently 

deep to serve as a trap for bison and suggested that the environment at the time of occupation 

may have been more wooded, allowing for construction of a bison pound.  Pollen from the 

bonebed and three overlying strata do demonstrate greater frequencies of pine pollen during 

the Folsom period compared to later in the Holocene.  Unfortunately, a pollen sample from 

the ground surface was not analyzed to compare the modern pollen rain to that of prehistoric 

times.  Nevertheless, evidence for increased precipitation during Folsom times discussed in 

Chapter 6 would support the view that trees grew closer to the site than at present.  Today, the 

closest stand of conifer trees is about 200 m from the site.  The original site investigators 

suggested that the site was in a pine forest at the time of occupation and the depression was 
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used in conjunction with a corral built around the slump using trees rather than cut posts 

(Kornfeld et al. 1999:671). 

However, the situation of there being trees in closer proximity to the site during 

Folsom times could also be relevant when considering the credibility of the view that the 

bonebed was a midden at a temporary hunting camp.  Bamforth (2011) has argued that the 

surround was a common hunting technique employed by Paleoindians.  I suggested in 

Chapter 8 that carcass segments of bison killed in a surround may have been transported far 

from the site of the actual kill to a camp, citing ethnographic examples of Plains foragers 

using dogs to transport carcass segments up to several miles to a camp.  My intent here is 

simply to suggest that if archaeologists are having difficulty explaining the Upper Twin 

Mountain bonebed as the site were bison were killed, it is advisable to try interpreting the site 

as a midden of a temporary hunting camp and see if this hypothetical scenario is better 

supported by evidence from the environmental setting and the site itself.  If Paleoindians 

successfully surrounded and killed a herd of bison in the flat, open terrain of the Troublesome 

or Muddy Creek drainages, they may have wanted to camp near a source of firewood, 

particularly considering that the time of year was around October or November and the 

climate of Folsom times was colder than that of today. Currently, there is no source of 

firewood at the location of the site.  Isolated patches of conifer forest on the north slope of the 

ridge dividing the Troublesome and Muddy Creek drainages are the only source of substantial 

firewood for a considerable distant in all directions.  It is reasonable to suggest that in the 

wetter climate of Folsom times, lower tree line in Middle Park would have been depressed in 

elevation and isolated patches were more extensive.  Therefore, the Upper Twin Mountain 

site would have been located closer to a potential source of firewood that it is presently. 

If the Upper Twin Mountain bonebed is indeed an area where trash was discarded at 

a temporary hunting camp, one might expect evidence for campfires or other fire features.  

Though not associated with large-scale bison hunting, the hearths reported in the trash deposit 
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at the Allen site demonstrate that fires for cooking or other purposes may have been 

established in areas peripheral to the main living area.  Also, at the Frazier site (which is 

definitely associated with a large-scale bison kill) a deep fire feature that arguably functioned 

as a roasting pit was found in a part of the site where scattered bone and artifact 

concentrations are here interpreted as constituting a secondary trash disposal area.  With these 

thoughts in mind, it is relevant to note that a dark circular area that initially was thought to 

indicate the presence of a hearth was encountered during excavation of the Upper Twin 

Mountain site, but later was decided to have resulted from a recent range fire set to improve 

graze for livestock and wildlife.  The possible hearth was plotted on a map of the bone 

distribution within the excavation blocks as a dashed circle ranging from 58 to 65 cm in 

diameter.  According to the map caption, “[t]he dotted line is a burned area first thought to 

represent a feature (hearth), but is probably the result of the recent controlled burn episode” 

(Frison et al. 1995:Figure 15).  It is difficult to evaluate the validity of the hearth with the 

information given, but it is worth noting that if a bush on the ground surface above the 

bonebed caught fire, it might have left some burned roots at the depth of the bonebed, but it 

would not be expected to leave a circular burned area. 

If the Upper Twin Mountain site was indeed part of an encampment, it is reasonable 

to expect that a source of drinking water would have been nearby.  The setting of the site in 

an upland environment without permanent streams suggests that such a potential source of 

water may have been a spring.  Under the wetter climatic conditions documented for Folsom 

times, it is not unreasonable to suppose that springs may have been present that are now dried 

up.  The depression in which the site is located was formed by a slump-block landslide that 

occurred sometime before the Folsom occupation.  It is pertinent to note that slump-block 

landslides commonly form when the ground becomes saturated to the point of liquefaction, at 

which time the slope may give way and slump downward (Hunt 1974:144, 561).  

Furthermore, a map of the site shows a small intermittent gully beginning within the area of 
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the slump (Frison et al. 1995:Figure 14).  The above thoughts and observations suggest it is 

not outlandish to suggest the possibility that during Folsom times, a spring may have been 

located at the site or somewhere within a reasonable walking distance. 

The kinds of stone tools found during excavation are those that are arguably related 

to killing and butchering a number of bison and support an interpretation of the site as being a 

midden at a temporary hunting camp.  A limited range of artifacts was recovered from the site 

and includes points, informal retouched flake tools, and artifacts here labeled as 

hammerstones (Table 12-10).  The points were used to kill bison and the informal retouched 

flake tools may have been used in butchering.  Four artifacts classified by the original site 

investigators as “choppers” (Kornfeld and Frison 2000:147), implying they were used to chop 

up bison carcasses.  They are medium sized cobbles that have a few flake scars.  Four flakes 

from such artifacts were recovered, but do not refit to the tools.  The original site 

investigators suggest the flakes represent the manufacture or maintenance of “choppers.”  

However, the flakes may have resulted from the use of the cobbles as hammerstones.  Some 

fragmentary humeri, radii, and femurs from the site demonstrate impact fractures suggesting 

that they had been broken apart by blows from a heavy rock to extract marrow (Frison et 

al.1995:12, Table 10, Figure 27).  Similar use of cobbles and large flat rocks as 

hammerstones and anvil stones to break open limb bones to extract marrow has been 

documented at the Cattle Guard site, a Folsom site in the San Luis Valley of Colorado 

associated with a large-scale bison kill (Jodry and Stanford 1992).  In light of the above 

information, the tools from the Upper Twin Mountain are here classified as hammerstones, 

rather than choppers.  Finally, it should be noted that an apparently spherical stream pebble 

varying from 5.5 to 5.9 cm in diameter is illustrated among the artifacts from the site and 

labeled as a hammerstone (Kornfeld and Frison 2000:Figure 14c).  The artifact is not 

described or further discussed, however.  It is here included in Table 12-10 as a 
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Table 12-10.  Tool Stone and Artifact Composition of the Assemblage from the Upper Twin Mountain Site. a 
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Kremmling Chert 1 37 0 6 1 0 45 15 Local 47.37 

97.89 
percent 
Local 

Windy Ridge Orthoquartzite 0 34 0 0 1 0 35 29 Local 36.84 

Table Mountain Jasper 0 2 0 0 2 0 4 38 Local 4.21 

Tuff 0 0 4 0 0 3 7 ? Local 7.37 

Granodiorite 0 0 0 0 0 1 1 ? Local 1.05 

Unspecified Tool Stone 0 0 0 0 0 1 1 ? Local 1.05 

Unknown Tool Stone 0 2 0 0 0 0 2 ? 
Local or 
Nonlocal 

2.11 
2.11 percent 

Local or Nonlocal 

Total 1 75 4 6 4 5 95 - - - - 

Percent of Collection 1.05 78.95 4.21 6.32 4.21 5.26 100.00 - - 100.00 100.00 

a  Data from Kornfeld and Frison (2000). 
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hammerstone, but its smaller size suggests that it may have served to flake stone artifacts 

rather than to break bison limb bones. 

The kinds of debitage present are also consistent with an interpretation of the 

bonebed as a temporary hunting camp (Table 12-10).  One core is reported, and judging from 

line drawings of the specimen, it may be classified as a blocky core (Kornfeld et al. 

1999:Figure 9 h).  Quantities of flakes were also recovered.  Some are small flakes measuring 

at most a few millimeters in maximum dimension and are thought to result from retouching 

or resharpening of bifacial tools (Kornfeld and Frison 2000:146).  Based on the context of the 

flakes among the bones of 15 bison, it is reasonable to suggest they may have resulted from 

resharpening tools dulled during butchering operations.  Other debitage from the site is more 

variable and includes pieces of shatter.  As a group, these pieces of debitage are indicative of 

the production of flakes from cores (Kornfeld and Frison 2000:147).  One illustrated flake 

looks as though it might have been struck from a large biface, however (Kornfeld and Frison 

2000:Figure 9 e).  Combined with the blocky core and the informal retouched flake tools 

from the site, it is suggested that the manufacture of flake tools for butchering bison carcasses 

may be represented. 

With one possible exception, the tool stones present in the assemblage derive from 

local sources within Middle Park (Table 12-10).  The three main tool stones of Middle Park 

are present in the assemblage (Figure 5-2).  Included is Kremmling chert from the central 

portion of the large tract of sagebrush grassland in western Middle Park and Windy Ridge 

orthoquartzite from the forested mountains along the northern end of the western tract.  These 

two raw materials are the most common tool stones in the assemblage, according to artifact 

count (Figure 12-10).  From the site, the source of Kremmling chert in Barger Gulch is about 

15 km to the south and the main source of Windy Ridge orthoquartzite lies 29 km to the 

northwest.  The third main Middle Park tool stone, Table Mountain jasper, is also present in 

the assemblage, although in a much smaller quantity.  Located in a tract of open sagebrush 
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grassland in eastern Middle Park, the main source of Table Mountain jasper lies 38 km east of 

the site.  The artifacts identified as hammerstones are made of subrounded to subangular, 

medium sized cobbles.  (Kornfeld and Frison 2000:147, Figure 14 d-g).  The raw material of 

three specimens is identified as tephra (volcanic ash) from the Troublesome formation.  In 

Table 12-10, this tool stone is classified as tuff (lithified volcanic ash).  One of the 

hammerstones is a cobble of igneous rock identified as granodiorite which is said to derive 

from “local secondary deposits” (Kornfeld et al. ca. 1994:21), which presumably refers to 

stream deposits.  Based on its spherical shape (Kornfeld and Frison 2000, Figure 14 c), the 

smaller, pebble-sized hammerstone of unspecified raw material is here thought to also derive 

from local stream gravels.  Finally, in their discussion of the flaked stone debitage, Kornfeld 

and Frison (2000:146) indicate that two flakes are of “unknown material” which is classified 

in Table 12-10 as local or nonlocal tool stone. 

 

Barger Gulch Site Complex, Locality B 

In the 1990s, the University of Wyoming conducted surveys and excavations of 

Paleoindian sites situated within the main Kremmling chert source area in western Middle 

Park.  Much of the source area is in the lower reaches of Barger Gulch, an intermittent stream 

that drains generally north into the Colorado River between the valleys of the Blue River, 

situated to the west, and the Williams Fork, located to the east.  A survey of the tracts of 

public land surrounding the site discovered 13 outcrops of Kremmling chert, two of which are 

said to be high-quality sources (Surovell et al. 2003:82-83:Figure 5.2). 

Other Paleoindian sites, designated localities, are located in the source area near 

Locality B.  Sites producing Folsom-age material are discussed here.  Locality A is .9 km to 

the northwest and is a multicomponent site with evidence of a Cody occupation as well as a 

Folsom component that produced both fluted and unfluted points (Waguespack et al. 

2006:Table 1.1, Figure 1.2).  Locality A is near a high-quality source of Kremmling chert but 



 

759 
 

test excavations determined that the site has limited research potential.  The following 

localities are uninvestigated.  Locality C is a dense lithic scatter that produced a Folsom 

point.  It is located .5 km northeast of Locality B, along an intermittent drainage that flows 

westward to Barger Gulch.  Three other lithic scatters located in the dissected country east of 

Barger Gulch are said to have produced Goshen points.  These sites are designated Localities 

D, H, and I and are between .2 and .8 km south and southeast of Locality B.  From the above, 

it can be suggested that repeated use of the Kremmling chert source area by Paleoindians 

during the Folsom period is indicated by the survey results. 

Locality B is comprised of two large basically oval-shaped artifact scatters on the 

north slope of a westward trending ridge.  North and south of the ridge are ephemeral 

drainages that flow west to Barger Gulch.  Notched post-Paleoindian projectile points and 

another point described as a non-Folsom Paleoindian point midsection were found on the 

ground surface higher on the ridge, immediately to the south of the Folsom material 

(Waguespack et al. 2006:7-8).  Just north of the two artifact clusters assigned to the Folsom 

period is Locality J, which is comprised of artifacts eroding out of paleosols exposed in 

remnants of a late Pleistocene to early Holocene stream terrace that are preserved along the 

ephemeral drainage north of the ridge with the Folsom material.  Locality J is believed to be 

of post-Folsom age based on stratigraphic evidence (Waguespack et al. 2006:6-7).  Cluster 2 

is a dense surface scatter of artifacts that produced three diagnostic Folsom artifacts.  

Measuring about 33 m northwest-southeast by 20 m northeast-southwest, Cluster 2 appears to 

be an entirely eroded concentration of Folsom artifacts (Surovell et al. 2003:72-78, Figure 

4.2).  Located about 45 m east of Cluster 2, Cluster 1 is described as a somewhat larger oval-

shaped artifact concentration.  Cluster 1 measures about 57 m west-northwest by east-

southeast and 30 meters north-northeast by south-southwest.  Artifacts are scattered on the 

ground surface at the ends of the oval-shaped Cluster 1.  Test pits and two excavation blocks 

demonstrate that a buried layer of Folsom artifacts is present in between the scatters of 
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surface artifacts at the ends of Cluster 1.  An irregularly shaped excavation block with 

maximum dimensions of 8 m by 6 m was excavated midway between the scatters of surface 

artifacts of Cluster 1 and is referred to as the Main Block.   Nine meters to the east, an 

excavation block designated the East Block was dug just north of the eastern surface scatter 

of artifacts.  The excavation block measured five meters by five meters. 

Excavated portions of Cluster 1 are interpreted by the site investigators as 

representing a habitation area, complete with remains of a shelter and multiple hearths, but a 

critical review of the purported supporting evidence casts doubt on the accuracy of this 

assessment.  The site investigators suggest that in the center of the Main Block is a hearth that 

was in the center of a habitation structure.  A second hearth is identified in the northeast 

portion of the Main Block.  In the center of the East Block, a third hearth was identified.  

When evaluating the validity of the purported features, it is important to take note of evidence 

indicating that the Folsom layer in parts of the block excavations has been deflated and 

artifacts exposed on the erosional surface were burned over by a series of natural fires. 

The site stratigraphy and the variable position of the Folsom layer within the defined 

strata will be reviewed to provide the necessary background information.  Roughly a meter of 

Quaternary sediment is preserved above bedrock.  From top to bottom, the strata exposed at 

the site are designated Strata A through E (Mayer 2003).  The uppermost two strata, 

designated A/B, are the most recent and were not radiocarbon dated.  Deposition of stratum 

C, also known as the Barger soil, started forming by at least 6003 ± 64 B.P. and ended around 

5178 ± 49 B.P., based on radiocarbon dates of the organic component of soil at the bottom 

and top of the stratum, respectively.  Stratum D, also known as the Folsom soil, originally 

contained the Folsom artifact layer and still preserves cultural deposits unaffected by erosion 

in certain parts of the excavation blocks.  Charcoal collected from the soil produced a date of 

10,770 ± 70 B.P.  Peaks in vertical artifact frequencies defined for each one meter by one 

meter excavation unit sometimes coincide with stratum D, indicating that the Folsom artifact 
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layer is intact, but in other areas, the peak in artifact frequency coincides with the top of 

stratum E, the underlying bedrock, demonstrating that stratum D has completely eroded 

away, leaving the artifact layer deflated on bedrock (Surovell et al. 2003:Figure 3.6; 

Waguespack et al. 2006:Figure 3.2).  In other parts of the excavation blocks, the peak in 

vertical artifact frequency occurs in post-Folsom strata C or A/B, indicating that the original 

Folsom-age sediment has eroded away, leaving the artifacts concentrated on an erosional 

surface that has subsequently been incorporated in post-Folsom sediment.  That the eroded 

ground surface with Folsom artifacts was episodically burned over by natural fires from 

Folsom times to some time in the 6000 + B.P. time range is shown by the high proportion of 

burned artifacts present in the Folsom layer and nine radiocarbon dates on scattered charcoal 

associated with the peak in Folsom artifacts that date to post-Folsom times and range from 

9420 ± 25 to 6880 ± 60 B.P. (Surovell et al. 2003:59-69, Figure 8.7; Waguespack et al. 2006: 

Figure 3.10). 

The claim that a hearth is present in the central part of the Main Block is based 

largely on the presence of a high concentration of burned artifacts and bone.  There was no 

concentration of charcoal, ash, or oxidized sediment at the location of the purported hearth.  

In their interpretation of the activities represented, site investigators seem to operate under the 

implicit understanding that the flint knapping activities that produced the flakes in the 

concentration occurred around a now-eroded hearth and that the episodes of tool use and 

animal food processing that resulted in the discard of stone tools and bone fragments in the 

concentration also occurred at a hearth such that the former presence of the hearth is now 

indicated by a concentration of burned artifacts and bone.  Ethnoarchaeological study of 

modern day foragers demonstrates that trash can be discarded at hearths during short-term 

occupations (e.g. Binford 1978b), but other studies indicate that during longer-term 

occupations, foraging peoples commonly clean up the debris produced in habitation and work 

areas and discard it in middens located peripheral to the places where the habitation and work 
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actually takes place (e.g. O’Connell 1987).  Previous discussion of the Jurgens, Frazier, and 

Hell Gap sites, strongly suggests that middens are a common feature of sites occupied by 

aggregations of people involved in large-scale bison hunting and that such features vary in 

density with concentrations of material occurring where trash was dumped. 

In light of the above, is it highly likely that the concentration of burned artifacts and 

bone thought to represent a former hearth is simply the result of more cultural material being 

in the particular location of interest because it was dumped there as trash.  The burned 

condition of the artifacts and bone likely resulted from one or more natural fires that burned 

over the site.  A map of the distribution of burned and unburned artifacts in the Main Block 

shows that burned artifacts occur throughout the block, not just by the purported hearth 

(Surovell et al. 2003:Figure 8.7).  Also, there appears to be a correlation between areas where 

burned artifacts are concentrated and areas where burned bone is most common (Surovell et 

al. 2003:Figure 8.8).  From the above observations, it is reasonable to conclude that the 

concentration of burned artifacts and bone is not representative of the location of a former 

hearth around which trash was discarded.  Rather, the concentration is the result of a lot of 

artifacts and bone having been dumped at that location within a midden which was 

subsequently subjected to natural fires. 

In a later publication, the purported hearth is interpreted as having been centered in 

the middle of a circular habitation structure (Surovell and Waguespack 2007).  The argument 

for the former presence of a habitation structure is based on the assertion that the 

concentration of burned artifacts and bone is indeed a hearth which would have been 

centrally located with respect to surroundings walls of a habitation structure.  Two smaller 

concentrations of artifacts are said to represent concentrations of artifacts pushed up against 

the walls of the structure.  In light of the above discussion, the smaller concentrations are best 

considered to be simply expressions of the differential density of artifacts that is typical of the 

trash disposal areas at the site. 
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Another hearth said to be present in the center of the East Block is of questionable 

validity for similar reasons and will be refuted here primarily because this helps to 

demonstrate that a large midden is present at the site.  The purported hearth is said to be 

marked by a concentration of burned artifacts and bone as well as a slight charcoal stain 

measuring 64 by 40 cm, but there was no indication that the stain was contained within a pit.  

Burned artifacts and bone are most dense at the concentration said to mark the hearth, but 

also occurs throughout the East Block excavations (Waguespack et al. 2006:Figures 3.9-

3.10).  As with the purported hearth in the Main Block, the concentration of burned artifacts 

and bone actually could have resulted from trash having been dumped in that location within 

the larger trash scatter with subsequent natural burning causing a lot of burned cultural 

material to now be present in that location.  The charcoal stain without a pit might be feature 

fill cleaned out from a hearth elsewhere and dumped in the concentration.  To support the 

claim that the stain and associated material is indeed a hearth, the site investigators note that 

flakes of three types of relatively common non-Kremmling chert artifacts are differentially 

distributed around the hearth with each scatter of tool stone being indicative of brief episodes 

of knapping.  However, there is considerable overlap in the distribution of flakes of the 

various tool stones, suggesting that it is possible that the differing distribution of flakes of the 

three tool stones simply results from separate loads of trash containing different amounts of 

the various tool stones all having been dumped in the same basic location. 

The hearth said to be present in the northeast part of the Main Block does appear to 

be genuine, but it was radiocarbon dated to post-Folsom times (Waguespack et al. 2006:15-

22).  The feature is represented by an intense charcoal stain in a circular depression 

measuring about 37 cm in diameter with oxidized sediment adjacent to the charcoal stain.  

The top of the hearth is at an arbitrary site elevation of 91.50 m, which would put it in about 

the right stratigraphic position to be associated with the Folsom layer, according to nearby 

soil profiles (Surovell et al. 2003:Figure 3.1), but this is difficult to ascertain with certainty, in 
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part because the sediment deposited at the site is shallow.  A split charcoal sample sent to 

different radiocarbon dating labs produced dates of 8420 ± 40 and 8246 ± 54 B.P.  In 

combination, the available evidence would suggest the hearth dates to a post-Folsom 

Paleoindian occupation of the site.  The site investigators reject this possibility, but the 

presence of later archaeological features and material does not diminish the importance of the 

site. 

The above review would suggest that rather than uncovering evidence of a Folsom 

living space with a habitation structure and hearths, the artifact and bone scatter revealed by 

excavations in Cluster 1 is arguably part of a large midden produced during occupation of the 

site by a large group of people.  Table 12-11 presents data on the artifact and tool stone 

composition of the assemblage excavated from Cluster 1.  The table was constructed by 

combining data on the assemblage from the Main Block excavations and test pits in and near 

Cluster 1 dug during the first five field seasons (Surovell et al. 2003:102, Tables 5.1-5.2) with 

data on artifacts recovered from the East Block during the two ensuing field seasons 

(Waguespack et al. 2006:33-34, Tables 3.2-3.3).  When tabulating artifacts, the site 

investigators combined end scrapers and informal retouched flake tools (including gravers) 

into the category “flake tool.”  Data from the two block excavations were combined because 

of indications that the blocks cover parts of the same midden.  The East Block is 9 m east of 

the Main Block and a one meter by one meter test pit dug in between the block excavations 

suggests that buried cultural material is continuous between them (Waguespack et al. 

2006:56-58, Figure 1).  Also, the presence of the three most common non-Kremmling chert 

tool stones in both the Main and East Blocks suggests that both areas received trash during 

the same occupation.  As elaborated below, the non-Kremmling chert tool stones are Trout 

Creek jasper, pink translucent chert, and what is thought to be quartz crystal.  To appreciate 

the numbers of various kinds of artifacts presented in Table 12-11, it is first necessary to gain 

some idea of the size of the area from which the assemblage was recovered.  Excavations in 
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Table 12-11.  Tool Stone and Artifact Composition of Assemblage from Locality B at the Barger Gulch Site Complex. a
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Kremmling Chert 45,980 3,491 44 39 24 138 331 19 0 50,066 1 Local 98.76 
98.76 

percent 
Local 

Petrified Wood from Middle Park 1 0 0 0 0 0 0 0 0 1 ? Local .00 

Windy Ridge Orthoquartzite 1 0 0 0 0 0 0 0 0 1 43 Local .00 

Quartz Crystal 71 1 0 0 0 0 0 0 0 72 120 ? Local/Distant ? .14 

.74 
percent 
Local or 
Nonlocal 

Igneous Rock 4 1 0 0 0 0 0 0 0 5 ? Local ? .01 

Morrison Quartzite 11 1 1 0 0 0 0 0 0 13 221 ? Local/Distant ? .03 

Pink Translucent Chert 
(Flat Top Chalcedony ???) 

88 0 0 0 0 0 1 0 0 89 264 ? Very Distant ? .18 

Opaque, Weakly Banded, 
Gray-to-Brown Chert 

143 0 0 0 0 6 1 1 0 151 ? ? .30 

Other Tool Stone (Includes Point of 
Dark Yellow-Orange Mottled Chert) 

15 0 0 0 0 0 0 1 0 16 ? ? .03 

Coarse Brown Chert 1 0 0 0 0 0 2 0 0 3 ? ? .01 

Pink Dendritic Chert 0 0 0 0 0 0 1 0 0 1 ? ? .00 

Red and Yellow Translucent Chert 0 0 0 0 0 0 1 0 0 1 ? ? .00 

Speckled Chert 12 0 0 0 0 0 0 0 0 12 ? ? .02 

Sandstone 0 0 0 0 0 0 0 0 9 9 ? ? .02 

Trout Creek Jasper 246 0 0 1 1 3 5 0 0 256 136 Distant .50 .5 
percent 

Nonlocal Dawson Petrified Wood 0 0 0 0 0 0 1 0 0 1 164 Distant .00 

Total 46,573 3,494 45 40 25 147 343 21 9 50,697 - - - - 

Percent of Collection 91.87 6.89 .09 .08 .05 .29 .67 .04 .02 100.00 - - 100.00 100.00 

a  Data from Surrovell et al. (2003:102, Tables 5.1 - 5.2); Waguespack et al. (2006:33-34, Tables 3.2 - 3.3). 
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the Main Block during the first five seasons totaled 40 m²  and test pits in and near Cluster 1 

totaled 18 m² (Waguespack et al. 2006:Figure 1).  A total of 25 m² was excavated in the East 

Block.  In sum, 83 m² was excavated, which equates to an area measuring 9.1 m by 9.1 m.  

Within the area encompassed by the excavations, a lot of debris from flint knapping was 

deposited, as seen by the presence of 50,067 flakes. 

Gearing up for large-scale bison hunting may be suggested by noting the presence of 

large quantities of artifacts that are manufacturing debris arguably from production of bifacial 

points and knives, as well as debitage from the manufacture of unifacial tools (including end 

scrapers) for use in butchering and hide processing.  Within the excavated areas were 45 

mostly blocky cores, and 40 primarily unfinished bifaces that likely are manufacture rejects 

(Table 12-11).  That a considerable amount of the biface manufacturing that took place at the 

site was directed toward production of hunting weaponry is seen in the fact that 25 ruined 

projectile point preforms and 147 channel flakes were recovered.  A total of 322 artifacts are 

informal retouched flake tools and 21 are end scrapers.  Finally, an unspecified number of 

tools that some may classify as “notches” or “spokeshaves” may be evidence of the 

production of wooden shafts for use in hunting weaponry, although no use wear study was 

conducted to assess if these artifacts were in fact used on wood (Surovell et al. 2003: 94, 

Figure 5.6). 

Evidence for production of red ochre powder also supports the idea of occupation by 

a human group intent on large-scale bison hunting.  As discussed in Chapter 8, evidence for 

production of powdered ochre at Locality B and other sites suggests a possible correlation 

between sites occupied by people involved in large-scale bison hunting and production of 

ochre powder to prepare for some activity that required the use of this mineral in powdered 

form.  A total of 56 pieces of ochre, ranging in size from .5 to 3.3 cm in maximum 

dimension, were found in the excavations (Surovell et al. 2003:104-105; Waguespack et al. 

2006:34-35).  Nine artifacts classified as abrading stones were found and are essentially 
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tabular fragments of sandstone with adhering ochre or striations from use on one or more 

surfaces.  They may have been used to grind pieces of hematite into a powder. 

Besides preparing for a large-scale hunt, other evidence from the excavations in 

Cluster 1 supports the idea that people camped nearby were also involved in some amount of 

ongoing hunting of bison.  A small amount of bone was recovered, but the evidence 

suggesting that much of the Folsom layer is present in sediment of post-Folsom age on an 

erosional surface gives support to the thinking that more bone may have once been present, 

but was completely disintegrated when exposed on the ground surface for long periods of 

time.  A total of 1,470 bone fragments were found, the majority of which are less than 5 cm 

in maximum dimension and cannot be identified as to species represented (Surovell et al. 

2003:105-106; Waguespack et al. 2006:34-35).  Identifiable fragments of a vertebra, a 

metapodial, and four other fragments of limb bones are from a bison-sized mammal.  Three 

rib fragments are indentified as deriving from a medium-to-large mammal.  A single bison 

molar was recovered and, incidentally, should be examined to determine if it can provide 

much needed data on the season of site occupation.  A minimum of just one bison is 

represented by the single molar, but the presence of 21 discarded Folsom points suggests that 

the amount of hunting that took place during site occupation is underrepresented by the small 

quantity of preserved bone.  Destruction of some of the bone once present likely occurred 

through prolonged exposure on the ground surface.  Some bone apparently was buried 

quickly and was preserved because it remained buried until excavated.  Lack of any preserved 

portion of a dense bonebed would tend to favor the thinking that faunal remains and points 

from Locality B are demonstrative of on-going hunting conducted in order to feed the human 

group present, rather than being indicative of a successful large-scale bison kill. 

The condition of the points suggests that broken hunting weaponry was returned to 

the site in the hafts of spears or in carcass segments and then discarded in the midden.  Of the 

21 points, 17 are basal fragments, two are tips, and two are complete points with reworked 
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tips (Surovell et al. 2003:102; Waguespack et al. 2006:33).  Basal fragments suggest that 

points broken in the haft while hunting in the field were returned to camp and discarded.  One 

basal fragment is particularly noteworthy because channel flake fragments refit to both faces, 

indicating that the point was finished on-site, broken while hunting in the field, and finally, 

the basal fragment was returned to camp where it was removed from the haft and discarded.  

Though not definitive, presence of point tips may signify transport of big game carcass 

segments back to camp where the tips eventually ended up in the trash. 

Recovery of 21 end scrapers from the excavations supports the view that hides of 

animals killed afield were processed on-site.  Use wear analysis of the end scrapers noted that 

four specimens demonstrate edge modification resulting from use on dry hide, one exhibits 

edge properties similar to those of an experimental end scraper used on wet hides, and one 

specimen demonstrates polish most indicative of wood working (Daniele 2003). 

The possibility that the midden of Cluster 1 was produced by a large group of people 

is bolstered by the observation that the relatively large assemblage was recovered from a 

small percentage of the area encompassed by the surface expression of Cluster 1.  As 

mentioned, Cluster 1 is roughly an oval-shaped distribution of surface artifacts measuring 57 

m by 30 m.  The size of the midden can be very roughly estimated by calculating the area of 

the oval shaped area in which it occurs using the formula for the area of an ellipse: length 

times width times .785 = (57 m) (30 m) (.785) = 1,342.35 m².  The total area excavated in 

Cluster 1 was calculated above as 83 m².  Dividing this figure by the estimated area of Cluster 

1 suggests that possibly that only 6 percent of the midden has been excavated.  This in turn 

implies that the midden may be fairly large and perhaps was produced by a large group of 

people. 

The environmental setting of the site provides further support to the idea that Locality 

B was produced by an aggregated group of people intent on gearing up for large-scale bison 

hunting with the local tool stone.  Based on the positioning of the Red Smoke and Lime 
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Creek sites within one to a few hundred meters of tool stone outcrops, I suggested above that 

a group intent on gearing up would have camped as close as possible to a high-quality tool 

stone source.  The presence of a live stream (Lime Creek) permitted people to camp very near 

the lithic sources exploited.  The Hell Gap site cluster is in a more arid environment than are 

the Medicine Creek sites.  As discussed in the section on Hell Gap, groups of Paleoindians 

would not have been able to camp right at high-quality lithic sources on the Hartville Uplift, 

but instead had to camp at the closest sources of drinking water which evidently were seeps 

along Hell Gap Creek near Localities I, II, and V.  Barger Gulch is also presently in a semi-

arid environment, as seen in the fact that the drainage normally is an intermittent stream with 

flowing water in it only when the winter snows melt in the spring and after downpours.  

Study of the buried soils at the site revealed evidence supporting the idea that during the 

wetter climate of Folsom times, a source of drinking water was present at the site.  According 

to Reider (1998:67), “a paleo-Aquoll (wet meadow soil) occurs near the excavation area of 

Locality B, indicating the presence of active springs.” 

Surovell et al. (2003) suggest that Locality B should not be considered a quarry site 

because it is not positioned close to a high-quality source.  However, the relatively arid 

environment in which the site occurs may have prevented people from camping close to a 

high-quality source.  The authors note that, “Locality B is not located adjacent to any large 

high quality sources of this material, the closest of which lie over 1 km away to the east and 

northwest.  This observation suggest[s], as we have argued previously that procurement of 

chert was not the primary impetus for the occupation.  In other words, Barger Gulch should 

not be considered a quarry site” (Surovell et al. 2003:83).  Judging from the map of sources 

provided by Surovell et al. (2003:Figure 5.2), the closest high-quality sources of Kremmling 

chert are both about 1.1 km from the site.  Minor sources of Kremmling chert mapped by 

Surovell et al. (2003:Figure 5.2) occur about 200 m northwest and 300 m southeast of the 

site.  Review of data from Locality V of the Hell Gap site complex permitted a strong case to 
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be made in support of the idea that Paleoindians camped near the site had geared up for large-

scale bison hunting using the locally available Hartville Uplift chert.  Existing literature notes 

that the eight closest sources of this tool stone are located from 1½ to 8 km from Locality V, 

although the literature does not record if the sources may be considered to be high-quality. 

Considering that the sources of Hartville Uplift chert exploited at Hell Gap are not 

right at the Localities where the stone was worked, the fact that Locality B of the Barger 

Gulch site complex is located 1.1 km from the closest high-quality sources of Kremmling 

chert should not be considered as an abnormally long distance from raw material.  Nor should 

this be taken as evidence that procuring local tool stone to gear up was not an important site 

activity that factored into the decision of Paleoindians to camp where they did.  In semi-arid 

environments like the Hell Gap area and Barger Gulch where drinking water is not present in 

permanent streams but rather is available only at scattered springs, it may simply have been 

more efficient for a large group of people to camp at one of the springs in the vicinity of one 

or more high-quality sources and then send some people to go and get a load of blocky cores 

and roughed out bifaces.  Once a supply of tool stone was procured, flint knappers would 

have sufficient raw material to last a number of days.  On the other hand, if a large group of 

people camped at a high-quality source, the group would like have to send people to fetch 

water on a daily basis.  To summarize, the location of the site in the main source area for 

Kremmling chert offers some support for the notion that the occupation may be related to 

gearing up for a large-scale hunt. 

Being situated in a source area, it is not surprising that the tool stone composition of 

the Locality B assemblage is dominated by the local chert, but a diverse array of other tool 

stones are present in very small amounts and a few may be indentified to nonlocal sources.  

Kremmling chert comprises 98.8 percent of the assemblage, according to artifact count, with 

other tool stones from local sources in Middle Park occurring in very small amounts (Table 

12-11).  A diversity of other tool stones that I classify as being from either local or nonlocal 
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sources comprises only .7 percent.  Included in this category are three tool stones said by 

Surovell et al. (2003) and Waguespack et al. (2006)  to be local, but no evidence is given to 

support the claim.  Also included in the category is unsourced stone believed by the original 

site investigators to be from nonlocal sources outside Middle Park.  Judging in part from the 

description of one of these tool stones as a pink translucent chalcedony, the material may be 

from a very distant source if it proves to be Flat Top chalcedony (see below).  Finally, small 

amounts of artifacts that total .5 percent of the assemblage are classified as deriving from 

definitely nonlocal sources with the main primary sources located in distant lands.  Included 

in this category are tool stones identified as Trout Creek jasper and Dawson petrified wood. 

Tool stones considered to derive from local sources include the preponderance of 

Kremmling chert and two other raw materials that are both represented by only one small 

flake each.  The site investigators grouped flakes, pieces of shatter, and pot lids from the site 

according to size, with debitage smaller that 2 cm in maximum dimension here referred to as 

small flakes and debitage larger than 2cm here called large flakes.  As mentioned, Kremmling 

chert is one of the three main tool stones used by prehistoric people in Middle Park and is 

available from high-quality sources as close as 1.1 km from the site.  One of the local 

materials is a brown petrified wood that Surovell et al. (2003:84) note is similar to naturally 

occurring pieces observed in the Barger Gulch catchment.  The bedrock outcropping in the 

Barger Gulch drainage is the Troublesome Formation (Miocene).  Richards (1941:27) reports 

on petrified logs eroding from the Troublesome Formation elsewhere in Middle Park.  The 

other local material is identified by site investigators as Windy Ridge orthoquartzite.  This 

raw material is the second of the main tool stones used in the park.  The main primary source 

of the tool stone is 43 km northwest of Locality B.  The relative lack of this major Middle 

Park tool stone in the Locality B assemblage contrasts with the fairly common occurrence of 

the material in the assemblage from Upper Twin Mountain.  The third major Middle Park tool 
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stone, Table Mountain jasper from the eastern portion of the park, is not present in the 

Locality B assemblage at all. 

Among the eleven uncommon tool stones with unknown or uncertain sources that are 

here grouped as coming from either local or nonlocal sources is a material described by the 

site investigators as simply quartz.  Seeing as though the common crystalline form of quartz 

that occurs as constituents of igneous rock (such as granite) and as the main mineral in some 

intrusive dykes and sills does not fracture in a concoidal manner, it is assumed here that the 

raw material is transparent quartz crystal, a raw material that is difficult to flake, but can be 

used to produce stone tools.  Surovell et al. (2003:83) confirm that the raw material is “of 

extremely low quality and occurs exclusively as debitage…  The majority of that debitage is 

angular debris, with very few pieces showing clear flake morphology or concoidal fracture.”  

The raw material is classified by Surovell et al. (2003:82) as local, but they acknowledge that 

it could have been imported from more distant locations.  No information is given to support 

the assertion that the quartz comes from a local source.  East of South Park, Precambrian 

granitic rocks of the Pikes Peak batholith (Tweto 1979) produced a number of major source 

areas of quartz crystals known to gem collectors, including Crystal Peak, Crystal Park, and 

Devils Head (Pearl 1972:126-129, 168-170, 185-189).  Quartz crystals outcropping from 

rocks of the Pikes Peak batholith are known to have been used by native people as a source of 

tool stone.  For example, a quartz crystal procurement site located northwest of Chessman 

Reservoir on the South Platte River is recorded as 5JF3075.  This source of crystals lies 120 

km southeast of Locality B and suggests that if the tool stone at Locality B is indeed quartz 

crystal, this raw material may have been obtained from a distant source to the east of South 

Park.  The fact that some stone in the assemblage was identified as Trout Creek jasper from a 

source west of South Park adds credence to the possibility that the quartz comes from a 

distant source to the southeast of Middle Park. 
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Four small flakes and one large flake are of a material described only as igneous rock 

that is said to be of local origin.  Until more information is provided on exactly what this raw 

is and where it occurs, I will classify it as unsourced. 

One core, one large flake, and 11 small flakes are described simply as Morrison 

quartzite which the site investigators state is local in origin, but again they provide no 

supporting information.  The Morrison Formation does outcrop in the North and Middle Park 

geologic basin, but I am unaware of a source of Morrison orthoquartzite.  The closest sources 

of this material with which I am familiar are the distant sources by Kalouse discussed in 

Chapter 7 which occur to the east-northeast of Locality B at a distance of 221 km. 

The following eight tool stones are considered by the original site investigators to be 

from nonlocal sources outside of Middle Park.  Though this may very well be true, they are 

identified in Table 12-11 as raw material from local or nonlocal sources because their source 

is unknown.  Together, they comprise less that one percent of the assemblage. 

The third most common non-Kremmling chert tool stone is described as a pink 

translucent chert which the site investigators believe comes from a nonlocal source.  One 

artifact thought to be a fragment of an end scraper (Surovell et al. 2003:87-88) and 88 small 

flakes comprise the sample of this tool stone.  The description of the tool stone conforms to 

that of Flat Top chalcedony. 

The second most common non-Kremmling chert tool stone is described as an opaque, 

weakly banded, gray-to-brown chert.  Included in the sample of this raw material are 143 

small flakes, six channel flakes, one point, and one artifact classified as a flake tool. 

A total of 15 small flakes and a point are classified simply as “other” tool stone 

(Waguespack et al. 2006:33-34, Table 3.3).  The point is said to be made of a “dark yellow-

orange mottled chert,” but it is not specified if the flakes are also of this material. 

Other unsourced tool stones thought by the original site investigators to be from 

outside Middle Park include those that are represented solely by small flakes, flake tools, or 
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both.  Included is a coarse brown chert that produced two flake tools and one small flake.  A 

pink dendritic chert and a red and yellow translucent chert are represented by one flake tool 

each.  Finally, 12 small flakes are of a speckled chert. 

Nine artifacts classed as abrading stones are made of tabular pieces of a sandstone 

that is not described in detail.  Possible sources of the sandstone are not discussed.  

Formations that produce durable slabs of sandstone, such as the Dakota Sandstone, do 

outcrop in Middle Park, so a local source is possible. 

One of the two definitely nonlocal tool stones identified as a named tool stone type 

from a distant source is Trout Creek jasper.  The source of this material is 136 km south of 

Locality B in the relatively low mountain range separating South Park from the Upper 

Arkansas Valley to the west.  Trout Creek jasper is the most common non-Kremmling chert 

tool stone in the collection, accounting for 246 small flakes, five flake tools, one biface, one 

point preform, and three channel flakes.  Surovell et al. (2003:82) identified the tool stone as 

Trout Creek jasper through comparison with material from the source, which they visited.  A 

segment of the edge of the point preform is perpendicular to the faces and conjoins with a 

break facet on a large, thin biface fragment, demonstrating that the preform was made from a 

fragment of a large biface (Surovell et al. 2003:84-87, Figure 5.5).  These conjoining artifacts 

are noteworthy because they suggest that some large bifaces known from Clovis and Folsom 

sites may be specialized bifaces intended for point manufacture, rather than bifacial cores.  A 

total of 21 of 55 Clovis bifacial blanks from the Anzick cache in Montana have break facets 

perpendicular to both faces preserved along a segment of lateral edge, suggesting that they 

too were make from fragments of larger bifaces (Wilke et al. 1991:Figures 7-11).  One of the 

three channel flake fragments of Trout Creek jasper refits to a flute on the preform.  Surovell 

et al. (2003:87) suggest that the other two channel flakes may indicate that another preform 

from the large biface was fluted on the site, so apparently the channel flakes are of the same 

color and texture as the biface fragment and point preform. 
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The other definite nonlocal tool stone in the assemblage that comes from a distant 

source is Dawson petrified wood, which is represented by a single informal retouched flake 

tool, specifically a spokeshave that was made on a secondary flake.  The wood grain evident 

on the cortical surface suggests the petrified wood was obtained from a primary source, rather 

than from river gravels (Surovell et al. 2003:Figure 5.6).  The center of the primary source 

area of Dawson petrified wood in the Palmer Divide area is located 164 km east-southeast of 

Locality B. 

 

Crying Woman Site 

Another Folsom site in the general area of the main source area for Kremmling chert 

is known as the Crying Woman site (Naze 1994).  A minor outcrop of Kremmling chert 

occurs on-site, but was probably not the source for the hundreds of thousands of pieces of 

Kremmling chert debitage present on this large multicomponent site.  A high-quality source 

of Kremmling chert is about 4 km from the site.  Artifacts on the site occur around the rim of 

a topographic bowl that contains a spring at the head of an intermittent stream, as well as 

around the spring itself.  Characteristics of the site’s location are conducive to camping, 

including the presence of drinking water from the spring and firewood from on-site stands of 

conifers present on the northward facing slopes of the bowl. 

The site was reported by artifact collectors who found Folsom diagnostic artifacts on 

the ground surface in two areas on the site.  Near the top of a gentle southeast slope of a 

northeast trending ridge flanking the rim of the bowl was found a fluted Folsom point 

preform of Kremmling chert.  A two meter by two meter test pit, designated Excavation Unit 

1 was dug at the spot where the preform was found (Naze 1994).  On the ground surface, 

about six meters to the south was found a fire-cracked, basal fragment of a Folsom point.  

The raw material of the point is black chert with tan speckling and a red dot.  Exposure to fire 

can darken the normally white Kremmling chert and even turn it completely black.  This is 
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nicely illustrated by a photograph of an unfluted Folsom or “Goshen” point from another site 

in Middle Park.  The point originally was made of white Kremmling chert.  A basal fragment 

of the point conjoins to a distal fragment.  The basal fragment had been exposed to fire and is 

now pitch black while the proximal fragment was evidently not exposed to fire and remains 

white (Kornfeld and Frison 2000:Figure 9).  The fire-cracked fluted point fragment from the 

Crying Woman site has a red speck, which is not characteristic of Kremmling chert, but is a 

trait of the Sevenmile Ridge variety of Bridger chert from northwest Colorado.  This variety 

of Bridger chert is normally very dark brown to black with tan speckling and sparse red 

specks and white or light blue ostracod fossils.  Excavation of the test pit revealed that post-

Folsom buried artifacts occur above a Folsom occupation layer that has been disturbed by the 

activities of burrowing animals, particularly badgers.  The entrance to a badger hole was 

located in the northeast quarter of the excavation unit and the preform had been found on the 

ground surface of what was to later become the southwest quarter of the excavation unit.  The 

digging activity of badgers is thought to have brought the Folsom preform to the ground 

surface.  The areal extent of the Folsom occupation layer is unknown.  At a location 

estimated to be 110 m southwest of Excavation Unit 1, an unusually small Folsom point of 

Table Mountain jasper was found in another area where the terrain slopes gently northward 

toward the rim of the bowl.  Judging from the distance from the point to the area that was test 

excavated, the point may not relate to the same occupation represented in Excavation Unit 1.  

Therefore, the point is not included in the artifact assemblage discussed here.  Included in the 

assemblage are artifacts from the defined occupation layer, as well as diagnostic Folsom 

artifacts that are thought to have been displaced to the ground surface and to a depth below 

the occupation layer by the activity of burrowing animals.  The diagnostic artifacts include 

the point and preform from the ground surface and another preform found below the 

occupation layer. 
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The Folsom occupation layer appears to be emplaced just above the southward 

sloping contact between two soil strata.  This stratigraphic contact may indicate that the 

ground surface in the vicinity of the excavation unit once sloped more steeply to the south 

toward a swale that flanks the low, broad ridge on which the surface artifacts were found.  

From top to bottom, three sedimentary strata were defined and numbered 1 to 3 (Naze 1994).  

The underlying bedrock is white tuff of the Troublesome Formation.  The Folsom layer 

appears to be just above the contact between strata 1 and 2.  Since the nature of sediment 

stratification was unknown prior to excavation, the test pit was excavated in 10 cm levels that 

did not follow the inclination of the strata.  The test pit was excavated in four quarters 

measuring one square-meter each and designated the northwest, northeast, southwest, and 

southeast quarters.  The Folsom occupation layer was defined primarily by peaks in the 

vertical depth of buried artifacts within each quarter.  In the levels with relatively high 

densities of artifacts were diagnostic Folsom artifacts, including three channel flakes.  Also 

present in a level defining the Folsom occupation layer was an end scraper with a spur on one 

end of the distal edge.  Spurred end scrapers are common in Paleoindian assemblages 

(Rodgers 1986).  Some artifacts that might be of Folsom manufacture were excluded from the 

assemblage considered herein.  Included are tools of Kremmling chert from excavation levels 

close to those that define the occupation layer.  Among these are a side scraper and a utilized 

large biface thinning flake.  The distal fragment of an end scraper of the streaked variety of 

Bridger chert was found in the uppermost excavation level in the southwest quarter, which is 

where the Folsom preform was found on the ground surface.  Because of its proximity to the 

Folsom preform and the relative rarity of Bridger chert artifacts on the site as a whole (Naze 

1994:Table 6), it is possible that the end scraper fragment was brought to the ground surface 

along with the preform by the badger activity.  However, this is not for certain, consequently 

the end scraper fragment was excluded from the Folsom assemblage considered here. 
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Although only a small area has been excavated, the artifact assemblage recovered 

permits a preliminary interpretation of the site to be offered.  Interpretations are tentative 

because the nature of the assemblage is known from a relatively small sample of artifacts (n = 

104) recovered from an excavation unit measuring only two meters by two meters.  The test 

pit revealed that a buried cultural layer containing a fairly dense concentration of artifacts is 

present, but the size of the archaeological deposit is unknown. 

The archaeological deposit exposed in Excavation Unit 1 is tentatively interpreted as 

a midden deposit where lithic debris produced elsewhere on the site was discarded, but some 

of the debitage present may be from knapping activity that actually took place at the location 

of the test pit.  Ethnoarchaeological study of trash disposal among a group of Australian 

aborigines documented that items larger than five cm in maximum dimension were generally 

tossed onto a midden shortly after they were finished being used or produced in an activity, 

while smaller items were dropped in the activity area where they were produced (O’Connell 

1987:82).  Subsequent sweeping up of work areas, usually within a few days, would transport 

some of the smaller items to the midden.  Of the 90 flakes from the excavation unit, 22 (or 24 

percent) are microflakes that were recovered during wet screening samples of the excavation 

levels through 1/16 inch window screen.  The sampled areas comprise only 1/25 or 4 percent 

of the total area excavated in each 10-centimeter-thick excavation level.  The above 

information implies that a substantial amount of flakes present in the Folsom layer in the area 

of Excavation Unit 1 are so small that their presence suggests either that they were produced 

from knapping activity that occurred at the location of the test pit or that knapping activity 

performed elsewhere involved using a hide to catch debitage which was later discarded in the 

midden. 

Evidence from the Crying Woman site can be cited to support an interpretation of the 

cultural layer in Excavation Unit 1 as the product of a group of people that had geared up at 

the site using the local Kremmling chert in preparation for communal hunting.  The 
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scale hunting of big game, one might expect a lot of broken points would have been discarded 

somewhere at the site.  Since only one point was recovered, one possible interpretation is that 

the site was a camp of a group of people affiliated with the local Angostura band that was in 

the high country during the warmer months, subsisting by means of generalized foraging.  

Were it not for the point, the surface assemblage from Area A would consist of only eight 

pieces of debitage of Kremmling chert or Table Mountain jasper (Benedict 2000b:70) and 

would not appear conspicuously different from the six unexcavated lithic scatters reported for 

the Devils Thumb Valley Game Drive site complex as a whole (Areas C-F, H, and K).  In 

reference to the lithic scatters, Benedict (2000b:36) states that, “[f]lakes and tools were 

clustered in small areas (10 to 20 m²), often on slopes.  Relatively few flakes, and only two 

lithic materials (both from Middle Park quarries), are represented.”  Under the interpretation 

of Area A as a midden produced by a non-aggregated group, the game drive system located to 

the west may have been constructed sometime after the Paleoindian occupation evident at 

Area A. 

On the other hand, one could also reason that the midden at Area A is at a camp that 

is associated with Paleoindian use of the game drive system and was therefore produced by a 

single or multi-band group involved in large-scale hunting of big game.  This interpretation 

rests on the proximity of Area A to the game drive system.  At least two periods of use are 

evident on the game drive structures, based on the amount of weathering on the igneous rocks 

used to construct the walls, cairns, or blinds when compared with that present on nearby 

outcrops (Benedict 2000b:28, 31).  A wall at the middle segment of the game drive system 

(5BL103) exhibits a lesser amount of weathering, indicating a more recent time of 

construction.  This wall could also be dated by means of lichenometric dating of its 

constituent boulders.  Lichenometry is based on the fact that certain species of lichen grow in 

circular patches that increase in diameter with time.  The lichenometric estimate of the date of 

construction is A.D. 1280.  Boulders comprising particular drive walls at the segment of the 
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drive system along the crest of the range (5GA20) and at the lower segment (the Devils 

Thumb Valley Game Drive; 5BL3440), including Drive Line C, are weathered to the same 

degree as natural rock outcrops and are therefore assigned to an older period of use.  The time 

period represented is of an age that is not amenable to the more precise age determinations 

possible with lichenometry.  The period represented by the highly weathered drive walls is of 

unknown duration and could include multiple episodes of use that extend back to Late 

Paleoindian times.  If people in the Late Paleoindian period used the game drive system, it is 

presumed that the number of people required to operate the game drive and process meat 

from the kill would have required that a group at least the size of a band would have been 

present. 

According to this interpretation, the lack of bones of big game animals among the 

discarded artifacts of Area A might be explained by site formation processes unfavorable to 

bone preservation.  It is reasonable to suppose that relatively large numbers of game animals 

were killed during a single use of a game drive system.  Processing of the animal carcasses 

should have produced bonebeds at camps associated with the more than 50 game drive sites 

noted in the high Front Range by Benedict (1992a:4) and yet no such bonebeds are known.  

Benedict (1992a:6) attributes the rarity of faunal remains at sites in the high Front Range to 

environmental factors that promote bone destruction, such as slow sediment deposition which 

results in long periods of bone exposure to forces of weathering on the ground surface.  In the 

case of Area A, the facts that seven percent of the debitage in the assemblage is burned and 

that the flakes coincide stratigraphically with charcoal from a forest fire would suggest that at 

least some cultural material was exposed on the ground surface for long enough after 

occupation took place that a forest fire eventually burned over the site.  From this, one might 

reason that if any bone was discarded in the midden at Area A, it may have been completely 

weathered away during long periods of exposure on the ground surface. 
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Finally, the presence of only one point at the site that arguably is associated with 

large-scale big game hunting might be attributed to sampling error.  Because of the presence 

of bison bone from 15 animals at Upper Twin Mountain, the suggestion that the site may 

represent a camp associated with large-scale hunting of big game is not seen as an 

unreasonable interpretation.  The site produced four points from excavation blocks equivalent 

to an area measuring 5.3 by 5.3 m.  The excavation block at Area A of the Devils Thumb 

Valley Game Drive is equivalent to an area measuring 5.1 m by 5.1 m and it produced a 

single point, so the relative lack of points might plausibly be explained by sampling error if 

only a portion of the midden was excavated.  Because the assemblage from Area A might 

plausibly be interpreted as the result of either occupation by a group at least the size of a band 

that was involved in operating a game drive system or by a band or smaller group of people 

subsisting by more generalized foraging, both of these interpretations will be evaluated when 

the tool stone composition of the assemblage is considered below. 

The tool stone composition of the assemblage from Area A is given in Table 12-14.  

The assemblage is comprised solely of the three main tool stones of Middle Park.  Table 

Mountain jasper comprises seven percent of the assemblage and is present in the form of 

various kinds of debitage.  This tool stone is available from local sources, with the closest 

being 27 km to the northwest of the site.  A total of 93 percent of the assemblage is composed 

of Kremmling chert, which is present in the form of various kinds of debitage.  Kremmling 

chert also is available from local sources, with the main source area in the Barger Gulch 

drainage situated 54 km west of the site.  Windy Ridge orthoquartzite is represented by the 

single point which accounts for .3 percent of the assemblage.  The main source of this tool 

stone in Middle Park is the Windy Ridge quarry site which is situated 89 km west-northwest 

of the Devils Thumb Valley Game Drive.  The quarry site would be considered a distant 

source under the classification generally endorsed herein.  However, as explained more 

completely below, the source of Windy Ridge orthoquartzite is best considered a local source 
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Table 12-14.  Tool Stone and Artifact Composition of Assemblage from Area A at 
 Devils Thumb Valley Game Drive. 
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Table Mountain Jasper 21 0 21 27 Local 6.88 
99.67 

percent 
Local 

Kremmling Chert 283 0 283 54 Local 92.79 

Windy Ridge Orthoquartzite 0 1 1 89 Distant .33 
.33 

percent 
Nonlocal 

Total 304 1 305 - - - - 

Percent of Assemblage 99.67 .33 100.00 - - 100.00 100.00 

Data from Benedict (2000b:53-54, 70, Table 2.7).  Above table excludes “microdebitage” recovered from sampled areas of excavation 
block. 
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because a local band of mountain people would have normally operated within a range that 

included the Front Range, Middle Park, and lower elevations to the west. 

 

Caribou Lake Site 

The Caribou Lake site (5GA22) is situated along a travel route over the Front Range 

that is also known to have been used in prehistory for game drives above tree line.  More 

specifically, the site is located at Caribou Lake, which is located along timberline at the head 

of Arapaho Creek.  The stream flows northwest and originally joined the Colorado River in 

eastern Middle Park at what is now Lake Granby.  South of the site is a short east-west 

segment of the crest of the Front Range.  A saddle along the ridge located a kilometer south 

of the site is known as Arapaho Pass and affords access to the headwaters of Middle Boulder 

Creek.  According to Ives (1942:461), the pass, “…is the easiest route for a man traveling 

afoot from the eastern foothills to Middle Park.”  Benedict (2000a:160) cites a historic 

account indicating that the pass was along an Indian trail from Grand Lake in eastern Middle 

Park to the Plains in the vicinity of Boulder.  The trail was used by the Arapaho to cross the 

crest of the Front Range, apparently on horseback.  Pitblado (2000:127, Figure 4.2) notes that 

an old trail that she labels as “prehistoric” runs through the site.  Writing in the early 1940s, 

Ives (1942:461) also mentions an Indian trail leading over Arapaho Pass and states that, 

“[s]hort sections of the old trail can still be found in timber in the upper  part of the Arapaho 

Creek Valley, and along them are many chips and fragments of worked artifact material.”  At 

the pass is a game drive site recorded as 5BL114 (Benedict 1981:8).  Game drive lines are 

also found above and below Lake Dorothy, a small lake perched above tree line west of the 

pass (Benedict 1981:8). 

Caribou Lake provides a good location for camping and was the scene of multiple 

prehistoric occupations.  Area A of the site is located on a bench on a moraine that formed the 

lake and saw occupation during Late Paleoindian and later prehistoric times.  Currently the 
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environment in the immediate vicinity of Area A is largely open with scattered conifers 

present.  Areas B and C were occupied during post-Paleoindian times and are situated to the 

northeast.  Lake water is available 22 m south of Area A and running water from Arapaho 

Creek is available 41 m to the east-southeast.  Firewood is currently available at the site.  

Evidence from the study of fossil pollen and insects demonstrates that during Late 

Paleoindian times, upper tree line rose to the elevation of current tree line and continued to 

rise thereafter on into Altithermal times.  From the above information, it is reasonable to 

hypothesize that tree line may have been higher during the Late Paleoindian occupation of the 

Caribou Lake site and thus the site may have been more wooded. 

The history of site investigations and the basic cultural stratigraphy is here 

summarized to provide background information for the discussion to follow.  Early 

excavations at the site were directed by Benedict (1974, 1985) and occurred in the early 

1970s and the early 1980s.  Later excavations in the mid-1990s were under the direction of 

Pitblado (2000).  To date, an irregular excavation block measuring a maximum of 12 m 

northeast-southwest by 6 m northwest-southeast has been dug.  The total area excavated 

equates to an area measuring 7.1 m by 7.1 m.  Archaeological material at the site occurs in 

two layers.  Six sedimentary strata were encountered during excavation and numbered 1 

through 6 consecutively from bottom to top.  The Late Paleoindian level is present at the 

contact between strata 3 and 4 which is present at an average depth of around 20 cm below 

ground surface.  Stratum 3 is a till deposited during the Satanta Peak advance, a minor glacial 

resurgence of early Paleoindian times associated with the Younger Dryas climatic episode.  

Stratum 4 is redeposited loess and gravel.  Archaic and Late Preshistoric cultural material 

occurs from the contact of strata 5 and 6 and continues up through stratum 6 to the ground 

surface. 

The Paleoindian points from Area A at Caribou Lake conform to the Frederick type.  

Initially, the Late Paleoindian occupation of the site was thought to be of Cody affiliation, 
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based on the discovery of a point base with a parallel lateral edges and a slightly concave 

basal edge (Benedict 1974).  The point base displays parallel diagonal flaking, however; an 

attribute not characteristic of the Cody type (Pitblado 2000:Figure 4.5).  This, in conjunction 

with the fact that three other points recovered in the later excavations conform to the 

Frederick type leads to the conclusion that during terminal Paleoindian times, the site was 

occupied by people of the western plains. 

Upon consideration of purported hearths in the Late Paleoindian level and the 

radiocarbon dates obtained from them, Pitblado concludes that multiple occupations of the 

site took place.  The early excavations at the site uncovered Feature A-1 in the southwestern 

portion of the excavation block, which was dated to 8460 ± 140 B.P.  Later excavations in the 

northeastern portion of the excavation block revealed Feature A-4.  An anomalously early 

date of 9080 ± 75 was obtained from charcoal originating from the suspected hearth.  Two 

other dates of 7985 ± 75 and 7940 ± 70 were also obtained on charcoal from the feature.  

From the above information, Pitblado (2000:140) concludes that two or three occupations of 

the Caribou Lake site during the Late Paleoindian period are indicated. 

Pitblado uses the widely varying radiocarbon dates from the two features as the basis 

for arguing that at least two separate occupations took place during which activities were 

centered about hearths.  She cites the distribution of artifacts of various tool stone types in 

support of this interpretation.  As pointed out by Pitblado, artifacts of Kremmling chert are 

most concentrated around Feature A-1 in the southwestern portion of the excavation block 

and artifacts of red orthoquartzite are most prevalent near Feature A-4 in the northeastern part 

of the excavations.  Based on this, Pitblado suggests that activities during a relatively early 

occupation of the site were centered at Feature A-1, where Kremmling chert debitage and 

tools were deposited.  In a later occupation of the site, debitage and tools of red orthoquartzite 

were deposited around Feature A-4.  The concentrations of artifacts of the various tool stone 

types present do seem to vary across the excavation block, but the division is not as absolute 
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as suggested by Pitblado.  Some flakes of Kremmling chert do occur by the northeastern 

feature (A-4) and a point base of red orthoquartzite was recovered in the southwestern feature 

(A-1) (Pitblado 2000:Figure 4.11, Table 4.2).  Also, a flake of tan orthoquartzite with a high 

luster was found in the northeastern feature (A-4) and a complete point of similar raw 

material was found by the southwestern feature (A-1). 

A review of the descriptions of the purported hearths leads me to question whether 

they in fact are manmade features.  Benedict never claimed that his Feature A-1 was a hearth. 

Occupation is recorded by the stem of a probable Scottsbluff projectile point, a bifacial 
knife, and chipping debris, all found in direct association with a charcoal concentration at 
the southwest margin of the excavation area.  The charcoal, with a maximum thickness of 
less than 4 cm. and a horizontal extent of less than 1m², lay in shallow natural 
depressions on the surface of the till.  Lack of oxidation at its base suggests that the 
charcoal washed from a nearby hearth, and did not burn in place.  The radiocarbon age of 
the charcoal is 8460 ± 140 years B.P. (I-5449); the date applies to Plano [Late 
Paleoindian] occupation of the site… [Benedict 1974:2]. 

 
Contrary to Benedict, the charcoal concentration of Feature A-1 may not have washed in 

from a nearby hearth.  Rather, considering the forested nature of the site’s setting, it would 

seem to me that a more probable explanation for the presence of the charcoal concentration is 

that it resulted from a forest fire that swept over the site.  The feature uncovered in the later 

excavations (A-4) may also be of natural origin.  The feature is described as a pronouncedly 

reddish black stain that is irregular in shape, with a maximum diameter of 80 cm and a 

maximum thickness of 7 cm.  It is situated at the same stratigraphic position as Feature A-1.  

No photograph, planview map, or profile is presented in the report to substantiate the 

assessment that the charcoal stain is cultural in origin.  Pitblado (2000:138) states that 

“[h]earth A-4 fill was densely packed with charcoal…  it had a distinctly oxidized appearance 

even at its surface…  The apparent oxidation of all of the hearth fill, rather than oxidation of 

only the hearth’s perimeter ― as was the case with younger fire features at 5GA22 (A-5, A-6, 

and A-7) ― is puzzling.”  It may be that the reddish oxidation of the sediment enveloping the 
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charcoal resulted from natural burning of a tree root or a similar scenario associated with a 

forest fire. 

Since there is cause to suspect that the purported fire features at Caribou Lake 

actually result from natural burns, the radiocarbon dates on charcoal obtained do not provide 

precise dates for occupation of the site, but likely date forest fires that occurred in the general 

time range when Paleoindians camped at the site.  If so, this would explain the puzzling wide 

range in the radiocarbon dates thought to be associated with occupation of the site. 

If indeed Pitblado’s interpretation of multiple Late Paleoindian occupations is in 

error, this would have an important repercussion for how the site should be interpreted.  

Lacking any information to the contrary, the occurrence of a scatter of artifacts at the same 

stratigraphic position throughout the excavation block would argue for the presence of a 

single Frederick occupation of the Caribou Lake site. 

Pitblado interprets the artifacts present in the Paleoindian level as primary refuse that 

was discarded by site occupants sitting around hearths, but the condition of projectile points 

suggests some of the assemblage may represent secondary refuse that was discarded in a trash 

disposal area.  To counter the possibility that some of the Paleoindian artifacts may have 

become mixed with later prehistoric artifacts from the occupation layer that is positioned only 

about 10 cm above, the debitage from only the lower portion of stratum 4 was combined with 

that from stratum 3 to produce a sample of 63 flakes or pieces of shatter attributed to the 

Paleoindian component.  Excavated fill was screened through 1/8 inch hardware cloth.  A 

large majority of the recovered debitage consists of small flakes or pieces of shatter, with the 

average maximum dimension of the 63 pieces of debitage being only .87 cm. in maximum 

dimension.  The small size of most debitage suggests that some of the artifacts may be 

primary debitage produced during episodes of flintknapping that took place in Area A.  If not, 

the presence of such small debitage would likely have to be explained less parsimoniously by 

suggesting that site occupants used a hide to cover the ground during flint knapping episodes 
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conducted elsewhere and subsequently discarded the debris in Area A.  The condition of the 

points suggests that at least some of the artifacts present were discarded in Area A as 

secondary refuse.  The sample of points includes two basal fragments, a tip, and a complete 

point.  As discussed previously in relation to the Jurgens site and elsewhere, one possible 

explanation for the presence of complete, functional points and tips in middens of temporary 

hunting camps may be that points and fragments encountered while stripping muscle from 

bone were discarded in the midden along with the bone following a successful large-scale 

kill.  If this is a reasonable expectation, the presence of a complete point and a tip would 

suggest that at least some of the artifacts may be indicative of secondary refuse having been 

disposed of in Area A. 

If the above scenario is valid, one might reasonably ask where the bone is that 

supposedly was discarded.  As with other high mountain sites, the complete absence of bone 

from the Paleoindian level at Area A might result from forces that discourage bone 

preservation.  If bone was exposed on the ground surface for long periods of time, it is 

entirely possible that bone was once present but subsequently was completely weathered 

away.  Benedict considers the soil contact on which the Paleoindian artifacts occur to 

represent an erosion surface.  In reference to the contact between strata 3 and 4, Benedict 

(1992b:349) states that “…Paleoindian … artifacts  occurred on the… erosion surface, which 

was patterned by frost sorting; rocks that protruded above the erosion surface were 

differentially weathered, suggesting exposure to surficial processes for a considerable time 

prior to burial.” 

If the Paleoindian level represents a single occupation, it may be argued that artifacts 

present were part of a midden produced by a large group of people.  Operating on the 

assumption that the features are hearths of different ages and that artifacts distributed around 

the features are primary refuse related to activities carried out around the hearths, Pitblado 

suggests that small groups of Paleoindians occupied the site during at least two occupations 
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of the site.  According to Pitblado (2000:151), “[c]haracteristics of the debitage and tools 

reveal the precise nature of the activities undertaken as people sat around Hearths A-4 and A-

1.  At the north end of the site, site occupants ― limited to a very small group or even just an 

individual or two…”.  Pitblado (2000:152) goes on to suggests that, “[a]ctivities centered 

around Hearth A-1 at the south end of Area A were probably quite similar to those inferred 

for Hearth A-4, although based on the number and variety of raw materials a slightly larger 

(but still small) group may have been involved.”  On the other hand, if the artifacts recovered 

from Area A are best interpreted as resulting from a single component, it is important to note 

that the areal extent of the Paleoindian cultural material has not yet been determined for areas 

northeast, northwest, and southwest of the excavation block (see Pitblado 2000:Figure 4.11, 

Table 4.2).  From this observation, it follows that if a single occupation is represented by the 

Paleoindian assemblage, then the total area covered by the midden could be large, which 

would in turn imply that a large group was camped out at the site. 

The kinds of artifacts present in the Paleoindian assemblage support the supposition 

that the site served as a temporary hunting camp (Table 12-15).  One artifact labeled as a 

bifacial knife by both Benedict and Pitblado is better classified as a point preform.  The 

biface has irregular edges and a straight basal edge.  A photograph of the artifact provided by 

Benedict (1974:Figure 2 b) suggests that it has been shaped by soft-hammer percussion which 

resulted in a number of deep flake scars that terminate in step fractures.  The artifact is made 

of Kremmling chert.  An apparent crack emanating from the distal end of the biface (Benedict 

1974:Figure 2 b; Pitblado 2000:Figure 4.6 a) may in fact be an internal structural plane, a raw 

material flaw common in Kremmling chert (Naze 1994:74-76).  Presence of a possible fatal 

flaw in the raw material would suggest why a point preform would have been discarded at the 

site without having been finished.  According to Pitblado (2000:131), edges of the biface 

“show use wear consistent with cutting” but Benedict states that “edges are ground and 

battered by use…” (1974:3).  To me, a ground and battered edge would be more suggestive 
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of abrasion of the biface edges to prevent crushing of striking platforms during manufacture 

(Sheets 1973).  In combination with the four points found during excavation of Area A, the 

point preform makes a total of 5 points or point-related artifacts deposited within an area 

equivalent to an area measuring 7.1 m by 7.1 m during what may have been a single 

occupation.  In comparison, at the Allen Site, nine points were deposited in a one-meter-thick 

midden deposit within an area equivalent in size to an area measuring 10.9 m by 10.9 m by 

what arguably were small groups of Paleoindians engaged in generalized foraging (Bamforth 

2007).  The comparison supports the inference that big game hunting was an important 

activity pursued by occupants of the Caribou Lake site.  Of the three points recovered during 

the later excavations, two were subjected to blood residue analysis and one reacted positively 

to elk antibody (Pitblado 2000:144). 

One end scraper was found, but microscopic examination did not reveal use wear 

indicative of use on hide, nor did residue analysis produce any evidence for blood as might be 

expected if the artifact was used on hide.  Adjacent to the end scraper bit on the artifact is a 

concave retouched “spokeshave” edge suggesting that the tool may have been intended to 

assist in the production of wooden shafts for hunting weapons, however, no use wear of any 

kind was found on either the spokeshave edge or the end scraper bit.  Lack of end scrapers 

with use wear indicative of hide processing suggests that the intent of game drive operations 

may have been to acquire meat from a non-bison game animal, but not to process the hides. 

Of the kinds of debitage present, some are consistent with the supposition that 

manufacture of finished of tools occurred prior to large-scale hunting while others are in line 

with the thinking that maintenance of worn tools took place at the site after a successful hunt.  

Pitblado classified the debitage into functional categories including tool production, final 

finishing, and tool rejuvenation (i.e. resharpening).  Of the 63 pieces of debitage from the 

later excavations, one flake of Kremmling chert possessed cortex indicative of blocky core 

reduction.  Apparently, the most recent investigation of the site did not re-examine the 
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debitage from the early excavations, but Benedict (1974:3) also notes that some decortication 

flakes of Kremmling chert were found, suggesting that some tools were manufactured on-site.  

Another flake of Kremmling chert recovered during the later excavations exhibited attributes 

demonstrative of soft-hammer biface thinning (Pitblado 2000:151).  From the above, it can be 

suggested that at least a minor amount of the initial stages of manufacture of unifacial tools 

from blocky cores may have taken place on-site, as did thinning of bifacial artifacts.  The 

presence of the point preform suggests that bifacial artifact manufacture included the 

finishing of projectile points from preforms. 

Pitblado emphasizes that the debitage collection from the later excavations is 

primarily demonstrative of the final finishing of bifacial artifacts.  Data on the attributes of 

the debitage recovered reiterates, however, that some amount of unifacial artifact production 

also occurred.  For example, catalog # 889 is a flake of Kremmling chert that measures .73 

cm long, has an unworn platform and a flake angle of 91 - 100°, and displays a curving 

longitudinal profile (Pitblado 2000:Table 4.2).  (The flake angle is that formed by the 

intersection of the striking platform and the dorsal face of the flake).  The above 

characteristics are most suggestive of a flake removed during production of a unifacial tool as 

opposed to a bifacial one. 

Some debitage with platform edges considered to be “worn” were classified by 

Pitblado as rejuvenation (i.e. resharpening) flakes.  A number of flakes of dark red 

orthoquartzite were classed as resharpening flakes.  Benedict classifies some of these flakes 

as deriving from unifacial tools, while others are said to come from bifacial tools, but 

Pitblado (2000:150) contends that only bifacial tool resharpening flakes are present.  Data on 

the flake angles of the two red orthoquartzite flakes with worn platforms, however, suggests 

resharpening of unifacial tools (Pitblado 2000:Table 4.2).  The flakes (catalog # 364 and 365) 

are said to have flake angles of between 81 and 90°, which is more suggestive of removal of 

flakes from a unifacial tool edge.  Regardless of whether the resharpening flakes derive from 



 

816 
 

the maintenance of unifacial tools or bifacial ones, or both, their presence in the Paleoindian 

assemblage suggests that tool refurbishing may have taken place on-site following use of the 

tools in activities that typically follow a successful hunt, particularly butchering. 

The tool stone composition of the assemblage is given in Table 12-15.  The table was 

constructed by combining data on the collections recovered during early and later excavations 

given in Pitblado (2000:129, 131, 141-147, Table 4.2).  The raw material of some of the 

debitage recovered during the early excavations was not specified, but considering that these 

artifacts comprise only four percent of the combined assemblage, this missing information 

should not seriously affect the conclusions reached. 

The majority of the assemblage (68 percent) is composed of artifacts of Kremmling 

chert.  As mentioned, the point preform, biface thinning flake, and decortication flakes 

demonstrate that some of this raw material was brought to the site in unfinished form.  This is 

in contrast to most all other tool stones which occur either as points or small flakes.  An 

exception is tan orthoquartzite, which occurred not only in the form of points and small 

flakes, but as a relatively large flake measuring 2.2 cm in maximum dimension that is classed 

as a tool production flake (Pitblado 2000:Table 4.2). 

Much of the assemblage is composed of orthoquartzites suspected of originating from 

distant sources in northeast Colorado, with a red variety being an important tool stone, 

accounting for 18 percent of the collection.  The tool stone is described by Pitblado as light 

red or dark red with black specks.  I happened to see the original point base from the early 

excavations when it was in the possession of Dr. Douglas Bamforth of the University of 

Colorado for use wear analysis and would describe its color as dark maroon.  Pitblado (2000: 

143, 146, 156) refers to this and other varieties of orthoquartzite from the site as Dakota 

quartzite and suggests they derive from Pleistocene terraces on the Pawnee National 

Grasslands of northeast Colorado.  These scattered tracts of public lands are located in an 

east-west band situated between the Wyoming state line and the South Platte River.  The 
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Table 12.-15.  Tool Stone and Artifact Composition of Late Paleoindian Assemblage from the Caribou Lake Site. a 
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Kremmling Chert 89 1 4 1 0 1 96 53 Local 67.61 
67.61 percent 

Local 

Unspecified Tool Stone Type(s) 6 0 0 0 0 0 6 ? ? 4.23 
4.23 percent 

Local or Nonlocal

Light and Dark Red Orthoquartzite, possibly from Northeast 
Colorado 

23 0 0 0 0 2 25 
102 ?/ 
171 ? 

Distant 17.61 

28.17 
percent 

Nonlocal 

Tan Orthoquartzite with High Luster, Possibly from 
White River Group Gravels 

3 0 0 0 0 1 4 171 ? Distant 2.82 

Gray Quartzite, possibly from Northeast Colorado 2 0 0 0 0 0 2 171 ? Distant 1.41 

Cream-Colored Medium-Grained Quartzite 1 0 0 0 0 0 1 171 ? Distant .70 

Brown Chert 4 0 0 0 0 0 4 ? 
Distant or 

Very Distant 
2.82 

White Chert with Inclusions 1 0 0 0 0 0 1 ? 
Distant or 

Very Distant 
.70 

Peach Chert 1 0 0 0 0 0 1 ? 
Distant or 

Very Distant 
.70 

Hartville Uplift Chert 1 0 0 0 1 0 2 274 Very Distant 1.41 

Total 1.31 1 4 1 1 4 142 - - - - 

Percent of Assemblage 92.25 .70 2.82 .70 .70 2.82 100.00 - - 100.00 100.00 

a  
Data from Pitblado (2000:129, 131, 141-147, Table 4.2). 

 
 



 

818 
 

information given on the suspected sources of the orthoquartzite suggests to me that they may 

be equivalent to what I have defined herein as various kinds of orthoquartzites from White 

River Group gravels (WRGG), which are of Oligocene age, not Pleistocene.  With the 

exception of Morrison orthoquartzite that ultimately derives from the Morrison formation, 

many of the varieties of orthoquartzite found in the White River Group gravels can not be 

attributed emphatically to a particular formation, such as the Dakota Sandstone.  A 

characteristic of artifacts of red orthoquartzite from Caribou Lake that supports Pitblado’s 

assertion that a likely source area is northeast Colorado is the fact that the orthoquartzite 

artifacts from the site and select hand samples of some varieties of orthoquartzite from the 

White River Group gravels have no color response under longwave UV light and fluoresce 

green under shortwave radiation.  Of 10 hand samples of very-rough textured orthoquartzite 

collected from the three procurement sites in the Kalouse area discussed in Chapter 7,  a total 

of 30 percent (n = 3) displayed a none / green color response under long and shortwave light, 

respectively.  Furthermore, of the 265 artifacts from the Jurgens site made of very rough-

textured orthoquartzite, 5 percent (n = 13) exhibited a none / green color response (Table A-

2).  Sources of WRGG occur throughout a broad east-west orientated band, nevertheless, to 

give some idea of the distance and direction to the source area, it may be noted that the lithic 

procurement sites in the Kalouse area are 171 km east-northeast of Caribou Lake. 

Based on its color in normal light, another possible source of the red orthoquartzite is 

the poorly known source rumored to exist in the Big Hole area of the Boxelder Creek 

drainage in the foothills east of the Lindenmeier site at the Colorado-Wyoming state line.  

Benedict (1985) suggests the red orthoquartzite artifacts from Caribou Lake may have 

originated from near the Lindenmeier site.  However, the maroon quartzite at the two small 

sources discussed in Chapter 7 does not have black specks, nor do hand samples fluoresce 

under either long or shortwave UV light.  Four hand samples from the primary source in T 12 

N, R 69 W, Section 32 did not show a fluorescent color response and neither did two hand 
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samples from the secondary source in T 12 N, R 69 W, Section 35.  Big Hole is situated 102 

km north-northeast of Caribou Lake. 

Sources of a red to purple orthoquartzite also occur in northwest Colorado, but for a 

number of reasons, this region is not thought to be the source of the stone used to make the 

Caribou Lake artifacts.  The raw material is known as Uinta orthoquartzite and originates in 

exposures of the Uinta Mountain Group (Naze 1994).  Compared to the Caribou Lake 

artifacts, however, this tool stone can be coarser grained with more angular grains.  It also 

lacks the black specks and hand samples from three sources were found to not fluoresce 

under either long or shortwave UV light. 

The raw material of three flakes and the complete point from the Caribou Lake site is 

a tan orthoquartzite.  The point and at least one of the flakes were specifically noted to have a 

high luster, a characteristic shared with the very rough-textured orthoquartzite variety of 

WRGG.  The UV color response of the point was none/green, further bolstering the 

likelihood that the raw material originated from a source of WRGG in northeast Colorado. 

Finally, other colors of orthoquartzite from the Caribou Lake site are classified in 

Table 12-15 as likely deriving from distant sources in northeast Colorado.  Included is a gray 

orthoquartzite referred to as Dakota quartzite by Pitblado, thus implying a likely source in 

northeast Colorado.  Also included is a tan medium-grained orthoquartzite. 

Two artifacts in the assemblage are made of a tool stone that is here classified as 

Hartville Uplift chert.  One is a flake of cream-colored chert with dendrites (Pitblado 

2000:Table 4.2).  The raw material of the end scraper is described as a butterscotch-colored 

chert with black dendrites that are arranged in arcs.  The UV fluorescent color response of the 

artifact is green under shortwave light (Pitblado 2000:146) and apparently there is no 

fluorescent color response under longwave radiation.  No color response under longwave UV 

light with a green response under shortwave is common to artifacts of Hartville Uplift chert in 

the Jurgens collection where it occurs in 129 out of 302 artifacts or 43 percent of the cases 



 

820 
 

recorded (Table A-16).  As the table shows, the none / green color response is also common 

among hand samples of Hartville Uplift chert in three comparative tool stone collections 

examined.  In relation to the Caribou Lake site, the closest source of Hartville Uplift chert is 

located in very distant lands, occurring 274 km north-northeast of the site. 

A variety of chert available in northwest Colorado is often identical to Hartville 

Uplift chert.  The tool stone is known as Morgan-Madison chert because it outcrops from the 

Morgan Formation (Pennsylvanian) as well as the underlying Madison Limestone 

(Mississippian).  One variety of Morgan-Madison chert is called pumpkin chert because it 

often is colored brownish orange or brownish yellow.  Pumpkin chert has black dendrites and 

is identical to the yellow-to-orange-to-brown dendritic chert from the Hartville Uplift.  Under 

UV light, pumpkin chert is not distinct from Hartville Uplift chert because it also commonly 

has a none / green color response under long and shortwave light, respectively.  Pumpkin 

chert is available from a number of source areas in northwest Colorado (Naze 1994), with a 

source on Cross Mountain (5MF3461) lying 226 km west-northwest of the Caribou Lake site.  

This distance is actually closer to the Caribou Lake site than the closest Hartville Uplift 

sources. 

However, considering that characteristics of the orthoquartzite artifacts in the 

collection best compare to stone from northeast Colorado rather than to the Uinta 

orthoquartzite from northwest Colorado, the artifacts of dendritic chert in the assemblage are 

here considered to derive from sources in southeast Wyoming located north and east of the 

site in the Hartville Uplift.  This suspicion is bolstered by the above review of the 

assemblages from the Jurgens, Frazier, and Lindenmeier assemblages which demonstrates 

that Hartville Uplift chert was commonly transported to sites in the South Platte drainage of 

northeast Colorado. 

A few artifacts in the assemblage are made of tool stone types from unknown 

sources.  The artifacts comprise a small proportion of the assemblage, so the inability to 
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identify the sources of the raw materials will not affect interpretation of the tool stone 

composition of the assemblage.  Since the main tool stones available in Middle Park are 

known and there is little chance the unidentified stone originates from sources in the igneous 

and metamorphic core of the Front Range, the raw materials of these few artifacts are 

considered nonlocal in origin.  The artifacts include four flakes of brown chert, one flake of 

white chert with inclusions that is not Kremmling chert, and one flake of peach-colored chert. 

 

Fourth of July Valley Site 

Like the Caribou Lake site, the Fourth of July Valley site is located near game drives 

along the crest of the Front Range and in proximity to Arapaho Pass, only this site is located 

on the east side.  The site is in a high mountain valley that is within the watershed of Middle 

Boulder Creek.  One kilometer north of the site lies Arapaho Pass with game drive site 

5BL114 situated just south of the pass.  The game drive lines above and below Lake Dorothy 

are one and one-half km to the west-northwest of the site. 

The environmental setting of the site is favorable for camping.  The site is located on 

the top and inside, or western, slope of a terminal moraine formed during the Satanta Peak 

advance, a relatively minor glacial resurgence associated with the Younger Dryas climatic 

cooling during Folsom times.  By the time of the Late Paleoindian occupation of the site, soil 

formation had leveled the rocky surface of the moraine (Benedict 1981:75).  Water is 

available immediately north of the site from a permanent creek and several springs are 

situated 20 to 70 m east of the site (Benedict 1981:Figure 7).  The site is in the forest-tundra 

ecotone with scattered stands of spruce and fir occurring in the vicinity along with patches of 

dwarfed conifers known as krummholz vegetation.  Currently, trees are not present on the 

site.  As discussed in Chapter 6, evidence from pollen and fossil insect studies demonstrate 

that upper tree line had risen to its modern day level from depressed elevations in the terminal 

Wisconsin times by approximately 9200 B.P.  Charcoal from forest fires recovered during 
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site excavation provide evidence suggesting that the site vicinity was wooded at the time of 

forest fires that occurred around 9170 ± 40 B.P., and again at ca. 8920 ± 50 B.P.  This 

information in turn suggests that firewood would not have been far for the Late Paleoindian 

occupants of the site.  A series of eight radiocarbon assays ranging between 6470 ± 50 B.P. 

and 6240 ± 40 B.P. date a forest fire that occurred in Altithermal times.  Oxidation of 

sediment underlying some patches of charcoal dating to this period indicates that wood 

burned on-site and suggests that trees grew on the moraine crest during the Altithermal.  

(Originally, two patches of charcoal dating to the Altithermal were interpreted as hearths 

denoting an early Archaic occupation of the site, but they have since been re-interpreted as 

having been natural in origin (Benedict 1981:75; 2005). 

The density of points recovered during excavation and surface collection of the site 

suggests that hunting was an important activity performed by the people who occupied the 

site.  An irregularly shaped excavation block measuring a maximum of 14 m northeast-

southwest by 6 m northwest-southeast was aligned along the moraine crest and extended 

down the inside slope.  The total area excavated in 1971 was 41 m², which equates to an area 

measuring 6.4 m by 6.4 m.  Most of the 18 points or point fragments recovered from the site 

were within the excavation grid, but two were found on the ground surface to the west 

(Benedict 1981:80-82).  In comparison, nine points were collected during excavations at the 

Allen site which in total equate to an area measuring 10.9 m by 10.9 m.  Excavations there 

were carried out in thick midden deposits representing essentially the entire Paleoindian 

period.  Groups occupying the site are thought to have been involved in generalized foraging 

of the Medicine Creek drainage in Nebraska.  Methods of assessing the number of 

occupations, such as refitting studies or minimum analytical nodule analysis, had not been 

developed during the time that the Fourth of July site was excavated and its contents reported 

upon, however, lacking evidence to the contrary, the site is here interpreted to represent a 

single occupation.  If this assumption is valid, the density of points at the Fourth of July 
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Valley site strongly implies that people camped at or near the site were engaged in large-scale 

hunting of big game animals.  The proximity of the site to game drive sites suggests the 

animals may have been taken in a communal drive. 

Artifacts in the assemblage may represent both primary and secondary refuse.  Most 

of 1,392 flakes from the site are small, averaging around one centimeter in maximum 

dimension (Benedict 1981:84).  As discussed previously, enthoarchaeological study by 

O’Connell (1987) suggests that artifacts larger than five cm in maximum dimension are most 

likely to be cleaned up from a work area and deposited in a secondary refuse deposit.  

Smaller items sometimes were eventually swept to the edge of midden deposits peripheral to 

work areas, but some also remained in work areas.  Artifact density is relatively sparse on the 

moraine crest where there are at most more than ten flakes per m².  Two concentrations of 

artifacts occur lower on the inside slope of the moraine and contain substantially higher flake 

densities of over 100 flakes per m² (Benedict 1981:Figure 56 b).  These concentrations are 

here hypothesized to be trash middens.  This possibility seems especially likely for the 

westernmost of the two concentrations.  It occurs in a natural depression measuring about 1.8 

m northwest-southeast by 1.1 m northeast-southwest (Benedict 1981:Figure 66).  Included 

within the depression was a high density of flakes and a number of worked artifacts, 

including seven points, one possible point preform, an unfinished biface, and two informal 

retouched flake tools (see below and Benedict 1981:82, Figure 56 b). 

A consideration of the formation processes that affected the site suggests that if bones 

of game animals were once present in the cultural deposit, they may have completely 

weathered away.  Some of the artifacts in the assemblage, especially those in the northeastern 

portion of the excavation block were discolored from exposure to fire (Benedict 1981:84-85, 

Figure71 c).  This suggests that cultural material may have been exposed on the ground 

surface for a considerable period of time during which one or more forest fires swept over the 
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site.  If bone was exposed on the ground surface for a long period of time, it is possible that it 

completely weathered away and was never buried. 

The sedimentary stratum in which the cultural material is believed to have been 

originally deposited is referred to as Unit 2, a layer of reworked glacial outwash which 

overlies the till.  Stratigraphy at the site is complex, but soil profiles presented in Benedict 

(2005:Figures 10, 15a) demonstrate that Unit 2 varies in depth to about 20 or 30 cm below 

ground surface. 

Points recovered from the site are mostly classifiable as belonging to the Angostura 

type, but one is best typed as a Frederick point.  As discussed in Chapter 8, the Angostura 

point is a type attributable to Late Paleoindian people of the Southern Rocky Mountains and 

the Frederick point is a type made by Paleoindian people of the western portion of the Central 

Plains.  No definite hearths were uncovered in the excavations and, as argued in Chapter 8, 

the poor degree of association between the bioturbated artifacts and the scattered charcoal 

from forest fires does not permit the site to be precisely dated.  Attributes that diagnose the 

points from the site as belong to the Angostura and Frederick types were reviewed in Chapter 

8.  In particular, it should be emphasized that Frederick points have a demonstrably wider 

basal width.  In a sample of 65 Angostura points examined by Pitblado (2007:Table 10.2, 

Figure 10.4) basal width averaged only 1.409 cm.  Basal width in a sample of 49 Frederick or 

Allen points averaged 2.135 cm.  The Frederick point base from the Fourth of July Valley has 

a basal width of 2.3 cm (Benedict 1981:Figure 67 a) and the Angostura point fragments from 

the site are noticeably narrower. 

There appears to be a difference between the raw material of the Angostura points 

and that of the Frederick point.  A color photograph of the points shows that the points typed 

here as Angostura are all made of light gray Windy Ridge orthoquartzite (Benedict 

2005:Figure 5).  Included are two stemmed points thought to be reworked distal fragments.  

The photograph also shows the raw material of the Frederick point as being a medium 
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yellowish brown orthoquartzite.  Benedict (2005:Figure 5 caption) suggests that the point is 

made of Windy Ridge orthoquartzite that was discolored from exposure to a forest fire.  

However, the artifact does not display pot lids or thermal crazing indicative of rapid heating.  

Also, in my experience, the color of the orthoquartzite is outside the range for both unaltered 

and thermally altered Windy Ridge orthoquartzite.  A large majority of pieces of Windy 

Ridge orthoquartzite at the source in northwest Middle Park range from off-white to medium 

gray with most being light gray.  A minor color variety is light to medium brown.  When 

exposed to fire, Windy Ridge quartzite may turn reddish or dark gray.  For the above reasons, 

I suspect that the Frederick point pictured from the site may be made of another type of 

orthoquartzite besides that from the Windy Ridge source in Middle Park or the similar source 

in North Park. 

A final observation regarding the Frederick point is that it was found by itself in the 

northeast part of the excavation block which also had most of the artifacts of microcrystalline 

tool stone.  The excavated Angostura points from the site are all from the southwest part of 

the excavation block where the two artifact concentrations were located.  From this one might 

argue that the site was occupied twice: once by people who made Angostura points and 

emphasized the use of Windy Ridge orthoquartzite and also on a separate occasion by makers 

of the Frederick point who possessed quantities of microcrystalline stone.  However, it should 

be recalled that some Paleoindian middens that evidently resulted from a single occupation 

related to a large-scale bison hunt have artifacts of differing tool stones separated into 

identifiable concentrations which are interpreted as representing different episodes of trash 

disposal.  The Jurgens and Frazier sites would be examples.  Thus, the separation of the 

Frederick point and artifacts of microcrystalline stone primarily in one part of the site is not 

necessarily an indication of multiple occupations.  The site will therefore be interpreted as the 

product of one occupation during which points of both the Angostura and Frederick types 

were discarded. 
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The artifact composition of the assemblage from the Fourth of July Valley site is 

comparable to that of assemblages from sites interpreted above as temporary hunting camps 

of people engaged in large-scale hunting of big game.  Artifacts in the collection include the 

18 points, one fragmentary biface that appears to me to be a possible point preform (Benedict 

1981:Figure 68 a), and two biface fragments that display irregular edges and are here 

classified as unfinished bifaces of unknown manufacturing stage (Benedict 1981:Figure 68 c-

d) (Table 12-16).  Another biface fragment appears to have fairly regularized edges (Benedict 

1981:Figure 68 b) and is here classified as a finished (Stage 4) biface that may have served as 

a knife.  Also present in the assemblage are 10 tools lumped together here as informal 

retouched flake tools.  According to Benedict’s (1981:82-84) classification, these tools 

included one edge-retouched flake, two edge-retouched flake knives, one prismatic blade, one 

chopper or scraper, two flake perforators, one tool with a chisel bit, and two gravers. 

As was the case with the other two sites in the high Front Range, no end scrapers are 

among the tools recovered from the Fourth of July Valley site.  This would tend to support 

the suggestion that the non-bison big game animals taken in game drives above tree line may 

have been exploited as a source of food, but there is no evidence to suggest that their hides 

were processed. 

Among the debitage, there is evidence that some amount of blocky core reduction 

took place as seen in the recovery of a blocky core made of milky white chalcedony that is 

here considered to be Kremmling chert, along with several large unmodified flakes of Windy 

Ridge orthoquartzite (Benedict 1981:84).  Photographs of the ventral faces of two complete 

specimens of these flakes appear to show striking platforms suggesting the flakes were struck 

from a blocky core as opposed to having been detached from a biface (Benedict 1981:Figure 

68 p-q).  Maximum dimensions of the flakes are 3.9 cm and 4.9 cm. 

A majority of flakes are small with maximum dimensions averaging around one cm.  

Benedict (1981:84) notes that most flakes have edge angles that cluster between 55° and 85° 



 

 
 

827 

 
 

Table 12-16.  Tool Stone and Artifact Composition of the Assemblage from the Fourth of July Valley Site. a 
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Kremmling Chert 3 1 0 0 1 0 0 0 0 5 
Middle 

Park 
54 Local .40 

.40 percent 
Local 

Unspecified Tool Stone Type(s) 11 0 0 0 0 0 0 0 0 11 ? ? ? .88 
.88 percent Local 

or Nonlocal 

Windy Ridge Orthoquartzite 1,053 0 2 1 2 1 0 13 4 1,076 
Middle 

Park 
88 Distant 86.56 

98.71 
percent 

Nonlocal 

Medium Yellowish Brown Orthoquartzite (Possibly 
from White River Group Gravels [WRGG]) 

0 0 0 0 0 0 1 0 0 1 

Plains 

170 Distant 

2.90 
White River 

Group Gravel

Light Brown to Light Reddish Brown Orthoquartzite 
with High Luster (Possibly from WRGG) 

11 0 0 0 0 0 0 0 0 11 170 Distant 

Brown to Reddish Brown Orthoquartzite with White 
Silica Matrix (Possibly from WRGG) 

24 0 0 0 0 0 0 0 0 24 170 Distant 

Purplish Pink Chert 32 0 0 0 0 0 0 0 0 32 ? ? 
Distant or 

Very Distant 
2.57 

Conglomeratic Chert 22 0 0 0 0 0 0 0 0 22 ? ? 
Distant or 

Very Distant 
1.77 

Dull Brown Chert 14 0 0 0 0 0 0 0 0 14 ? ? 
Distant or 

Very Distant 
1.13 

Fossiliferous Brown Chert with Black Dendrites 
(Hartville Uplift Chert) 

12 0 0 0 5 0 0 0 0 17 
Plains 

278 Very Distant 3.78 
Hartville 

Uplift Chert Five Tool Stone Types That Are Possibly Varieties of 
Hartville Uplift Chert (See Text for Full Description) 

28 0 0 0 2 0 0 0 0 30 278 Very Distant 

Total 1,210 1 2 1 10 1 1 13 4 1,243 - - - - - 

Percent of Assemblage 97.35 .08 .16 .08 .80 .08 1.45 100.00 - - - 100.00 100.00 

a  Data from Benedict (1981:80-85, 121-122; 2005:799).  See text for discussion of how artifact types of Benedict equate to types used here. 
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and from this observation he suggests that the flakes may have been detached from tools used 

in hide scraping in order to resharpen them.  No end scrapers were discarded on the site, 

however.  Lacking more convincing evidence for resharpening of hide working tools, it is 

best to simply consider the majority of the flakes to be small pieces of debitage that are 

consistent with the hypothesis that principally the later stages of stone tool production and 

possibly some tool resharpening took place at the site. 

A large majority of the assemblage from the Fourth of July Valley site is made of 

Windy Ridge orthoquartzite from Middle Park that should be considered of local origin.  A 

total of 87 percent of the assemblage is made of Windy Ridge orthoquartzite.  The closest 

source of this tool stone is in the northwest corner of Middle Park, near Rabbit Ears Pass.  

The Windy Ridge orthoquartzite quarry is 88 km from the site and would generally be 

categorized as a distant tool stone source under the classification used in this study.  The 

classification of Windy Ridge orthoquartzite as a tool stone from a distant source is retained 

in the data on the tool stone composition of the assemblage presented in Table 12-16.  

However, as will be explained in a following section on interpretation of the geographic 

extent of land use from the tool stone composition of the high Front Range sites, the Windy 

Ridge orthoquartzite quarry is best considered to be a local source for mountain people who 

would have wintered in mountain valleys northwest and southwest of Middle Park. 

Of the two other main tool stones of Middle Park, one is present only in miniscule 

amounts and the other is completely absent.  One blocky core, one informal retouched flake 

tool, and three waste flakes are of Kremmling chert, which together comprise less than one 

percent of the collection.  No artifacts whatsoever of Table Mountain jasper are present. 

The assemblage contains three kinds of orthoquartzite possessing characteristics 

suggesting that they may derive from distant sources of White River Group gravel within the 

South Platte River drainage on the plains of northeast Colorado.  To give a general idea of the 

distance and direction of the broad source area of WRGG, it may be noted that the cluster of 
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three WRGG procurement sites in the Kalouse area discussed in Chapter 7 is situated 170 km 

northeast of the site.  If re-examination of the Frederick point determines that it is not made 

of Windy Ridge orthoquartzite, a possibility would exist that the medium yellowish brown 

orthoquartzite may derive from sources of White River Group gravels.  A total of 11 flakes 

are made from a light brown to light reddish brown orthoquartzite with a luster described by 

Benedict (1981:121) as adamantine, meaning that have a high luster, like a diamond.  This 

quality is shared by very rough-textured orthoquartzite, a variety of WRGG and the similarity 

suggests northeast Colorado as the region from which the orthoquartzite derives.  A third kind 

of orthoquartzite is brown to reddish brown and composed of sand grains embedded in a 

white silica matrix.  The white silica matrix is again a quality of a small percentage of the 

orthoquartzites thought to originate from WRGG sources.  For example, a minimum 

analytical nodule from the Jurgens site composed of a point midsection and two interior 

flakes were made from a light red, very rough textured orthoquartzite with the matrix 

between the sand grains of the raw material appearing to have patinated to a white color 

(Table B-2, minimum analytical nodule # 9).  In total, artifacts made of orthoquartzite that 

display characteristics suggestive of having originated in exposures of WRGG from northeast 

Colorado make up three percent of the collection. 

Several tool stone types in the assemblage seem to be probably or possibly varieties 

of Hartville Uplift chert, based on the detailed descriptions of the principal raw materials and 

color photographs provided by Benedict (1981:121-122; 2005:Figure 6).  A brown chert 

containing black dendrites and invertebrate fossils of Pennsylvanian age matches the 

description of a common variety of Hartville Uplift chert and is here considered to probably 

originate from the source area in southeast Wyoming.  Two other tool stones possess black 

dendrites, including a clear to brownish yellow chert and a dark red chalcedony and therefore 

are considered to possibly be Hartville Uplift chert.  Some artifacts in the Jurgens collection 

thought to be made of Hartville Uplift chert are brecciated, meaning that the chert appears to 
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have formed fractures that subsequently were filled with silica (e.g. Figure 7-14 Specimen l).  

Based on this observation, the raw material of an informal retouched flake tool from the 

Fourth of July Valley site described as a brecciated tan, brown, and pink chert is thought to 

possibly be Hartville Uplift chert.  Hues of red, yellow, and brown are common in Hartville 

Uplift chert and therefore the raw material of artifacts from the site described by Benedict as 

being made of chert or chalcedony of these colors were also classified as possibly being 

Hartville Uplift chert.  Included are a dark yellowish brown chalcedony and a pink 

chalcedony that is finely flecked with red.  All together, varieties of microcrystalline tool 

stones attributed to Hartville Uplift chert comprise four percent of the assemblage.  The 

closest sources of Hartville Uplift chert are situated 278 km north-northeast of the site. 

A few tool stone types are from undetermined sources and their presence at low 

levels should not seriously affect the interpretation of the tool stone composition of the 

assemblage.  Flakes of a purplish pink chert, a conglomeratic chert, and a dull brown chert 

are classified in Table 12-16 as deriving from distant or very distant sources, based on the 

reasoning that the local tool stones of Middle Park are fairly well known and the descriptions 

of the raw materials suggest they do not originate within the park.  Also, 11 flakes are made 

of tool stones that are uncommon in the collection and were not described by Benedict. 

 

EVALUATION OF CONTRASTING VIEWS 

 

The tool stone composition of the study assemblages favors the alternative view over 

traditional thinking as a better theoretical framework for interpreting land use.  Data on the 

tool stone composition of assemblages was found to conform to theoretical expectations 

developed under the alternative view.  The following discussion will first consider 

assemblages from sites related to communal kills located in environments lacking a high-

quality source of stone.  For various reasons, the tool stone composition of assemblages from 
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sites in this category favor the alternative view over traditional thought.  Next, assemblages 

from sites associated with large-scale kills situated in environments with a local high-quality 

source of stone are discussed.  In a number of cases, the tool stone composition of these sites 

are not at all in conformity with expectations of the traditional view and allow the theoretical 

perspective to be rejected outright.  Then, the tool stone composition of the only site that is 

definitely classifiable as a site not associated with communal hunting is discussed and found 

to favor the alternative view.  Finally, the tool stone composition of assemblages from sites at 

high-quality sources of stone are considered.  The tool stone composition of assemblages 

from some of these sites is completely different from the expectations of the traditional view 

and therefore permits the theoretical perspective to be rejected in favor of alternative 

thinking.  Because the alternative view was determined to be a superior theoretical construct, 

it will be used in the following section to interpret the relevance of each site for providing an 

improved understanding of Paleoindian land use. 

The tool stone composition of the sites related to communal kills located in 

environments without a high-quality source of stone favors the alternative view over 

traditional thinking.  Under the traditional view, nonlocal stone is expected to dominate the 

assemblages and if indeed Paleoindians operated in single bands that moved about within 

ranges of the size envisioned, there should be some sites in this category with substantial 

amounts of stone from very distant sources.  Instead, of the five assemblages definitely in this 

category, four have only miniscule amounts of stone from very distant sources (Casper, 

Jones-Miller, Jurgens, and Powars).  Only the Frazier site has what might be considered an 

appreciable amount of stone from a very distant source (13 percent of the assemblage is 

Alibates agate, according to artifact count).  Nevertheless, the tool stone still accounts for 

only a small minority of the assemblage. 

The tool stone composition of assemblages from sites related to communal hunting in 

environments lacking high-quality sources of local stone better conforms to the alternative 
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view for a number of reasons.  First, since the assemblages are dominated by distant and local 

stone (if available), this observation is more in line with the expectation that people from 

bands in neighboring ranges brought stone with them to a communal hunt with local people.  

Alternatively, for some sites assemblages, it may be argued that members of the local band 

that were planning a communal hunt may have procured the stone from distant sources in 

order to gear up.  Secondly, for some sites, the positioning of the distant sources on the 

landscape would support the idea of bands coalescing for a communal hunt.  This is the case 

with the Jones-Miller site where the distant sources of two tool stones that together comprise 

78 percent of the assemblage occur in opposite directions from the site.  Also, the fact that the 

distant sources of the two tool stones that together account for 94 percent of the Casper 

assemblage are situated on opposite sides of the Laramie Mountains, with one situated in an 

upriver direction and one located downriver, would support the notion of aggregation of 

cooperating bands. 

The tool stone composition of assemblages from sites related to large kills located in 

environments with local high-quality sources of stone refutes the traditional view in favor of 

the alternative.  Because Paleoindians are traditionally thought to have always had some 

high-quality tool stone from nonlocal sources in their tool supply as part of their frugal lithic 

technology, assemblages from sites in this category should be dominated by nonlocal raw 

materials (if the band had yet to visit a local source) or else contain at least an appreciable 

amount of nonlocal stone (if a local source had been visited).  Under no circumstances should 

assemblages be totally dominated by local tool stone, or nearly so, as is the case with both of 

the sites in Middle Park (Jerry Craig and Upper Twin Mountain) and one of the three sites in 

the high Front Range (Devils Thumb Game Drive).  According to the alternative view, 

however, sites with assemblages that are very dominated by local stone are produced when 

members of a local band cooperate in communal hunt or when a multi-band aggregation 

gears up with local stone after aggregating for large-scale hunting.  All of the above-
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mentioned sites produced tool stones in varying amounts from all three sources in Middle 

Park.  Even though the groups of people who produced these sites would not have wintered in 

Middle Park or the high Front Range, the presence of all three Middle Park sources implies 

the sites were produced in part or in whole by persons from a band that could be considered 

local in that they occupied the regions during at least part of the year and made use of stone 

from all three of the main Middle Park sources.  Presence of two coeval point types at the 

Jerry Craig site, coupled with the prevalence of Kremmling chert from a nearby source in the 

point collection, supports an alternative interpretation of this site as the product of a multi-

band aggregation composed of culturally distinct groups that geared up with local stone. 

Tool stone composition of the only site that is definitely not associated with 

communal hunting and located in an environment with local high-quality sources of tool 

stone supports the alternative view over traditional thinking.  The tool stone composition of 

the Allen site is nearly completely dominated with local stone with only miniscule amounts 

of non-local stone present in the form of points and flakes removed from bifacial artifacts.  

This situation is more in keeping with the thinking that Paleoindians had land use patterns 

that were more comparable to that of ethnographically known people and less in line with the 

thinking that Paleoindians made use of a frugal technology to operate within huge ranges. 

Finally, the tool stone composition of assemblages from sites at sources rejects the 

traditional view which maintains that relatively large amounts of nonlocal tool stone should 

be present in the collection of discarded tools as tools in disrepair are replaced with others 

made from the local stone.  Of the seven site assemblages in this category, none comply with 

the expectations of the traditional view; all contained collections of tools dominated by the 

local stone. 

The alternative view asserts that sites by sources may have been produced through 

occupation by groups of varying size with differing purposes (e.g. gearing up versus a more 

general resupply of tool stone) and that much needs to be done to improve methods of 



 

834 
 

analysis.  For example, developing methods of differentiating single versus multi-band 

occupations of sites at sources is important but may prove challenging, particularly in the 

situation where there is only one kind of local stone and no differing tools stones from distant 

sources.  With this in mind, however, it is relevant to note that sources of tool stone 

represented in the assemblage from Locality V at the Hell Gap site cluster do support the 

view that a local band occupied the site for purposes of gearing up for communal hunting 

using stone from the local sources of Hartville Uplift chert.  Present in the assemblage are 

multiple types of tool stones from local and distant sources.  The assemblage from Locality V 

of Hell Gap contains a large amount of Hartville Uplift chert from nearby sources (71 

percent), three other types of local tool stone that together total 27 percent, and two tool 

stones from distant sources that account for only two percent.  The tool stone composition of 

Locality V therefore supports the alternative expectation that some sites at sources may 

represent a single band camped at a lithic source to gear up for communal hunting. 

 

ALTERNATIVE INTERPRETATION OF GEOGRAPHIC SCALE OF LAND USE 

 

Sites Related to Communal Kills in Environments Lacking High-Quality Source of Stone 

Casper Site 

The substantial and roughly equal amounts of quartzite from the Shirley Basin and 

microcrystalline stone from the Hartville Uplift support an interpretation contending that 

multiple bands aggregated for a communal bison hunt at the Casper site.  The source of the 

two varieties of quartzite is estimated to be 80 km south-southeast of the site and the source 

area of the dendritic jaspers and other microcrystalline tool stones is roughly 144 km to the 

east-southeast of the site.  Because sources of both the orthoquartzites and the 

microcrystalline tool stones are situated to the south and east of the site, one might wonder if 

both source areas were visited by constituents of a single band.  However, consideration of 
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the geographical setting of the source areas tends to favor the thinking that separate bands are 

represented.  First of all, the source areas are separated by the Laramie Mountains and 

although the range is low and not expected to have been a real barrier to movement by human 

groups, the position of the Laramie Mountains and the North Platte River may have very well 

influenced the location of band ranges on the landscape.  Secondly, the orthoquartzite source 

area is situated in the drainage of the North Platte upriver or basically south of Casper and the 

microcrystalline source area is located in the watershed of the river in a downstream 

direction, to the east-southeast.  For a human group intent on traveling up the river after 

gearing up, the sources in the Hartville Uplift would be conveniently close to the river.  The 

cluster of sources of dendritic jasper immediately west of the Hell Gap site complex (to 

which the distance from the Casper site was measured) are only 15 km north of the river.  

Two lithic sources at Glendo Reservoir mapped by Saul (1969:Figure 1) are right at the river 

and situated closer to the Casper site, but it is not known if they produce the dendritic jasper 

common in the assemblage.  Judging from Frison’s description of the location of the 

orthoquartzite source in the Shirley Basin, it is apparently not far west of the western base of 

the Laramie Mountains and about 75 km east of the North Platte River.  In light of the 

differing geographic settings of the quartzite and microcrystalline source areas, the tool stone 

composition of the Casper site point collection is thought to conform to expectations of the 

alternative view for an assemblage produced by a multi-band aggregation 

Under the alternative view, the small number of points of Ft. Union porcellanite and 

Knife River flint in the Casper collection are best explained as having arrived at the site not 

via one of the participating bands actually having visited the sources of these tool stones, but 

rather by means of one of the forms of social interaction thought to have moved small 

quantities of raw material great distances.  Considering the evidence that Knife River flint is a 

high-quality stone that sometimes was transported far from its very distant source area via an 

exchange network, it is reasonable to suggest that the three points and one informal retouched 
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flake tool of KRF arrived at the Casper site through trade.  The positioning of the Knife River 

flint source area to the north-northeast of the site suggests that the tool stone more likely 

would have been transported to the site by members of the hypothetical downriver band, 

represented by the artifacts of Hartville Uplift chert.  Under the alternative view, the single 

point of Ft. Union porcellanite, thought to derive from either a distant or very distant source 

within a broad area north of the site, might reasonably be suggested to represent either trade 

or participation in the communal hunt by an individual or small group of hunters from a band 

that had its habitual range somewhere in the Powder River Basin. 

Some support for the thinking that the Casper assemblage represents aggregation of 

more than one band comes from a preliminary consideration of possible projectile point styles 

present at the Casper site and other Hell Gap sites located upriver and downriver.  Frison 

(1974:Table 1.4, Figures 1.35 – 1.43) provides excellent illustrations of points found at the 

Casper site in 1971 and classifies each illustrated artifact according to raw material.  Four 

Hell Gap points of quartzite display an elongated outline that is arguably characteristic of a 

particular style of Hell Gap point (Frison 1974:Figures 1.35 a, b; 1.43 a, b).  A Hell Gap 

occupation of another site along the North Platte River is evident at the Seminoe Beach site, 

situated south-southwest of the Casper site at Seminoe Reservoir.  The site is located about 

106 km further up the North Platte River, as measured along the route of the river.  Here, 21 

quartzite bifaces thought to represent manufacture of Hell Gap points were found in one area 

of the site.  A nearly complete preform broken during the final stage of manufacture also 

demonstrates the unusually elongated style (Miller 1986:Figure 2a).  Other points from the 

Casper site display a unique flaking pattern that might be characteristic of another regional 

style.  The points possess large adjacent flake scars produced by soft-hammer percussion that 

extend from a lateral edge to the long axis of the point or beyond, sometimes extending 

across the entire face (e.g. Frison 1974:Figures 1.36 a; 1.38 e, f; 1.42 c).  The raw materials of 

these four points are classified as jasper (n = 2), orthoquartzite (n = 1), and Knife River flint 
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(n = 1).  The likely source of the jasper is in the Hartville Uplift and, as suggested above, the 

Knife River flint in the Casper assemblage more likely arrived at the site via the hypothetical 

downriver band, rather than from an upriver band normally residing south of Casper.  The 

above information suggests that most points displaying the knapping style were made from 

stone brought to the site from downriver.  About 159 km downriver at the Hell Gap site 

complex, a highly comparable flaking pattern can be seen on Hell Gap points from Localities 

I and II (Hashizume 2009:Figure 18.1).  From the above, it may be stated that possible 

regional styles of Hell Gap points that occur together at the Casper site occur separately at 

other sites located in different segments of the North Platte River valley, with one segment 

located upriver from the site and the other being situated downriver.  Thus, evidence from the 

possible point styles present at Casper serves to bolster the suggestion based on the tool stone 

composition of the assemblage that a band from upriver aggregated with another from 

downriver to cooperate in a communal bison kill. 

 

Jones-Miller Site 

Interpretations of the Jones-Miller assemblage developed from the alternative view 

again support the thinking that the geographic extent of Paleoindian land use did not 

necessarily involve movement within anomalously large ranges.  Two reasonable hypotheses 

may be proposed under the alternative view to account for the tool stone composition of the 

assemblage.  As far as is known, the local environment of the site lacks a high-quality source 

of tool stone, so raw material from one or more distant sources would necessarily have been 

acquired in order to gear up for large-scale bison hunting.  It is reasonable to hypothesize that 

the stone from local or distant gravels (which account for 18 percent of the assemblage) were 

produced by members of a local band with a habitual range in the Arikaree River drainage 

and that lots of stone from the two high-quality distant sources (Flat Top Butte and a source 

of Smoky Hill jasper) were also acquired to gear up with points. 
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Another possible hypothesis produced from the alternative perspective would 

propose that a local band and another visiting from distant lands aggregated to cooperate in 

communal hunting.  The local band would be expected to gear up with stone from the nearest 

distant source.  This would be Flat Top chalcedony, which accounts for 50 percent of the 

assemblage and derives from a source situated 148 km northwest of the site.  The other tool 

stone from a distant source is said to be Smoky Hill jasper from Trego county, which 

accounts for 28 percent of the assemblage and originates from a source located about 218 km 

southeast of the site, in the opposite direction from Flat Top Butte.  Under the alternative 

view, the Smoky Hill jasper portion of the assemblage might reasonably be suggested to have 

been brought to the site by a visiting band.  If this hypothesis has merit, it could be supported 

if stylistic attributes of points of Flat Top chalcedony are demonstrated to differ significantly 

from those of Smoky Hill jasper points.  Considering that over 100 points were recovered 

from the site, testing the hypothesis of band aggregation with an independent line of evidence 

from the study of point styles seems to be a real possibility. 

Finally, the tool stones from very distant source in the Jones-Miller collection are 

best interpreted with the alternative model of land use and social interaction.  Only 1.5 

percent of the assemblage is composed of chert from the Hartville Uplift and agate from the 

Alibates source area in the Texas panhandle comprises a mere 2.0 percent of the assemblage.  

If for the sake of illustration it is assumed that the assemblage numbers exactly 130 artifacts, 

then there would be only 2 or 3 artifacts of each of the two tool stones from very distant 

sources.  If Paleoindian band ranges were comparable in size to the largest ethnographically 

recorded band ranges, then transportation of Hartville Uplift chert to the site from its source 

area would involve crossing about three band ranges and movement of Alibates agate to the 

site would entail crossing approximately four band ranges.  In light of the small amounts of 

these two tool stones, their presence in the assemblage is best interpreted as being the result 
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of a series of exchanges, or the result of long-distance travel by individuals or small groups 

intent on participating in communal bison hunting. 

 

Kersey Cluster 

The tool stone composition of assemblages from sites related to large-scale bison 

hunting in the Kersey cluster permits interpretations of the geographic extent of land use 

patterns to be interpreted from the alternative view.  As discussed in Chapter 10, there is 

reason to suspect that a high-quality source of orthoquartzite may occur in the local 

environment, but such a source has yet to be identified among the many exposures of White 

River Group gravel where various kinds of orthoquartzite and microcrystalline tool stones are 

available.  Given currently available information, the Kersey cluster sites are best considered 

as being situated in an environment lacking a readily available high-quality source.  This 

situation should have required members of a local band gearing up for a communal hunt to 

somehow acquire stone from distant high-quality sources.  In the case of a communal hunt 

involving multiple bands, stone from distant high-quality sources would have been brought 

into the site by a visiting band.  Though the local stone may or may not have included a high-

quality source, it was at least of useable quality as seen in its presence in the Jurgens and 

Frazier assemblages and possibly in the Powars collection as well.  The above understanding 

of the tool stone situation was used to interpret land use from the Kersey cluster assemblages.  

The Jurgens site is interpreted as resulting from occupation by multiple bands.  On the other 

hand, the Frazier and possibly the Powars sites are interpreted as having been produced by 

occupations of a single local band. 

 

Jurgens Site.  The interpretation of the Jurgens assemblage in terms of its meaning to 

Paleoindian land use is briefly reviewed here for comparison with interpretations of 

neighboring sites in the Kersey cluster to follow.  It may be argued that the Jurgens site 



 

840 
 

resulted from aggregation of local and visiting bands from distant areas in order to cooperate 

in a communal bison kill.  People participating in the event geared up principally with a 

variety of orthoquartzite from local exposures of White River Group gravel and tool stone 

from three distant sources that may represent neighboring bands bringing raw material from 

their homelands.  Tool stones from distant lands were transported to the site from their 

sources located to the east, down the South Platte drainage (Flat Top chalcedony), to the 

south in the Palmer Divide (Dawson petrified wood), and to the north in the Hartville Uplift 

(Hartville Uplift chert).  Alternatively, some of the tool stones from distant sources may have 

been acquired through direct procurement by local people sending out task groups or through 

an exchange network.  Miniscule amounts of artifacts of tool stone from very distant sources 

from throughout the Plains and Wyoming Basin are best explained as representing the 

acquisition of some artifacts through trade or by participation in the communal hunt of 

individuals or small groups visiting from very distant lands. 

 

Frazier Site.  Interpretation of the tool stone composition of the Frazier assemblage 

from the alternative view produces a scenario of Paleoindian land use within the context of 

communal bison hunting that complies with the understanding that bands would not 

necessarily have operated within anomalously large ranges.  Comparing the Frazier 

assemblage to that recovered from Jurgens highlights differences in tool stone composition 

which may reflect differences in the scale of aggregation and the methods used to gear up.  At 

Jurgens, the preponderance of tool stone from distant sources formed the basis for suggesting 

that one or more bands from distant areas aggregated with a local band for communal 

hunting.  The assemblage is composed of 17 percent local tool stone (WRGG) and 81 percent 

is stone from three distant sources.  In contrast, the Frazier site is composed of 67 percent 

local stone (presumed to be mostly WRGG) and 16 percent stone from distant sources.  The 

greater amount of local stone in the Frazier collection may reflect differences in group size.  
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While Jurgens was argued to represent a multi-band aggregation, the Frazier assemblage may 

have been produced by a group of people comprised solely or predominantly of the local 

band. 

One of the two tool stones from distant sources in the Frazier assemblage might 

possibly reflect participation of a visiting band in the communal hunt or else acquisition of 

stone from a distant high-quality source by the local band.  In contrast to Jurgens, Flat Top 

chalcedony from a distant source comprises a mere 2 percent of the Frazier assemblage.  The 

artifacts of Flat Top chalcedony in the Frazier collection are not likely representative of a 

band from downriver bringing stone from their home range to a bison hunt or any other 

cultural mechanism intended to gear up with Flat Top chalcedony.  Among artifacts of this 

tool stone, none are points, none are bifaces, and only one of the 23 end scrapers is of Flat 

Top chalcedony.  Conversely, the amount of Hartville Uplift in the Frazier assemblage and 

the kinds of artifacts produced from it suggest that a band from distant lands to the north may 

have participated in the bison hunt.  The raw material comprises 14 percent of the assemblage 

and is disproportionately represented among the kinds of artifacts needed to kill and butcher 

bison and process their hides.  Hartville Uplift chert comprises six of the nine points, three of 

the 10 bifaces, and 11 of the 23 end scrapers.  Another possibility is that a task group from 

the local band directly procured Hartville Uplift chert to gear up with needed tools since the 

local area is not definitely known to contain a high-quality source.  Because a comparable 

amount of the assemblage is comprised of stone from a very distant source that likely was 

traded into the area, a third possibility is that stone from the Hartville Uplift may have been 

acquired by the local band through an exchange network. 

The tool stone from a very distant source that occurs in the assemblage in an 

unusually high frequency for being from such a great distance is Alibates agate.  Normally, 

stone from very distant sources occurs in the study area assemblages only in miniscule 

amounts, if it is present at all.  Alibates agate accounts for 13 percent of the collection.  The 
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raw material may have been acquired by people in the local band to gear up for a communal 

bison hunt.  The raw material accounts for six of the 23 end scrapers, one of the nine points, 

and one of the 10 bifaces.  It is suggested that Alibates agate arrived at the site via an 

exchange network.  Under the alternative view, the situation of the source of Alibates agate 

so far away from the site makes it highly unlikely that the stone was brought in by a visiting 

band or through direct procurement at the source by a task group send out from the local 

band.  To put the distance to the source in perspective, it is helpful to note that if Alibates 

agate arrived at the site through a series of exchanges from one band to another, and if Plains 

Paleoindian ranges were comparable in size to the largest ethnographic example, then the 

stone would have changed hands four times. 

 

Powars Site.  Based on a consideration of currently available evidence, an 

interpretation of Paleoindian land use from the tool stone composition of points and related 

manufacturing debris from the Powars site does not require acceptance of the premise that 

bands operated within huge ranges.  The unidentified tool stone in the sample of 269 points, 

preforms, or channel flakes comprises roughly half of the collection and if future study 

proves the stone to be of local origin, participation of a local band in communal bison hunting 

would be suggested.  Tool stones from four distant sources also account for approximately 

half of the collection.  One of the tool stones from distant sources is identified as Kremmling 

chert from a source in Middle Park.  This raw material accounts for only 5 artifacts (or 1.8 

percent) of the collection.  As mentioned, Kremmling chert can be very similar in appearance 

to Holiday Springs chalcedony, which is one of the varieties of locally occurring tool stones 

from the White River Group.  Some possibility therefore exists that the artifacts identified as 

Kremmling chert are actually made of local stone.  All three of the remaining tool stones 

from distant sources are the same Plains sources that are present in varying amounts in the 

other Kersey cluster sites.  Dawson petrified wood is the raw material of only two artifacts (or 
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.7 percent) and can not be definitely said to have been exploited in bulk to gear up.  Flat Top 

chalcedony accounts for 11 artifacts (or 4 percent) and it too can not be said to have been 

procured in bulk as part of gearing up.  On the other hand, Hartville Uplift chert arguably was 

procured by occupants of the Powars site in quantities sufficient to gear up for communal 

hunting.  Hartville Uplift chert is the raw material of 116 artifacts (or 43 percent) of the 

collection. 

A number of cultural mechanisms may be proposed to explain the relatively large 

amount of Hartville Uplift chert in the Powars collection, but one is supported by multiple 

lines of evidence and is therefore preferred over the others.  The stone could have been 

brought to the site by a neighboring band to the north that participated in communal hunting.  

Alternatively, members of a local band could have procured the stone to gear up by sending a 

task group to go and get it or perhaps the stone was acquired through an exchange network.  

As argued in Chapter 8, the apparent presence of only fluted points in this Folsom-age 

collection that is arguably related to communal bison hunting would tend to favor the 

interpretation that multiple bands were actually present. 

No matter what the actual cultural mechanism was that brought stone from the 

Hartville Uplift to the Powars site, the presence of an ample quantity of stone from a distant 

source is not unexpected.  Under the alternative view, Plains foragers of any time period who 

are preparing for a communal hunt in an area lacking a local high-quality source of stone 

would be expected to acquire stone from a nonlocal high-quality source by some means in 

order to gear up for the event.  On the other hand, the alternative view can also explain the 

presence of a lot of Hartville Uplift chert in the Powars collection as having been brought in 

by a visiting band, if the communal hunt was carried out by multiple bands. 
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Lindenmeier Site 

Information on the Lindenmeier site in existing literature may be cited to support 

differing interpretations of site function.  These interpretations include the view that Folsom 

occupations of the site were related to communal bison hunting by relatively large groups of 

people, the opinion that the site saw occupations by comparatively small groups of people not 

engaged in large-scale hunting, and the perspective that both kinds of site occupations may 

have occurred.  Because of this uncertainty, the meaning of the tool stone composition of the 

Folsom assemblage will be interpreted from both the view that communal hunting by large 

groups produced the assemblage as well as from the view that the site results from occupation 

of smaller groups not involved in large-scale hunting. 

Given that a high-quality source of stone is not definitely present in the local 

environment, the two contrasting interpretations of site function are both expected to produce 

a tool assemblage containing large amounts of stone from high-quality nonlocal sources.  If 

the Lindenmeier Folsom occupations were produced by groups involved in communal 

hunting that were composed of either the entire local band or multiple bands, tools of local 

material will have been brought to the site by the local people.  If communal hunting was 

carried out by the local band, tool stones from distant high-quality sources will have been 

acquired by sending out task groups or through exchange.  On the other hand, if the 

communal hunting was a joint effort by local and visiting bands, tool stones form distant 

high-quality sources may have been acquired by visiting bands bringing quality stone with 

them from their home range.  Under the alternative interpretation of site function, if the 

Folsom occupations were produced by the local band or smaller subunits of the band when 

not involved in communal hunting, it is expected that in this situation, people would still have 

acquired stone from high-quality distant sources through direct procurement by task groups 

or via exchange.  Tool stones from distant sources should therefore occur in large amounts 

among tools. 
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Data on the tool stone composition of worked pieces in the Coffin collection support 

the theoretical expectation that large amounts of stone from nonlocal high-quality sources 

should be present among tools.  A total of 63 percent of the collection is comprised of stone 

that derives from one of two distant high-quality sources, including 39 percent Hartville 

Uplift chert and 24 percent Flat Top chalcedony.  Tool stone categories of unidentified 

quartzite and unidentified chalcedony are here interpreted to likely derive from local sources 

and together comprise eight percent of the collection of worked stone.  Tool stones that 

cannot be confidently categorized as originating from local or distant sources comprise 28 

percent.  The main constituent of tool stones unidentified to source is the category of 

unidentified chert (26 percent), which may contain chert from more than one source.  Also 

included is petrified wood, which accounts for two percent. 

Data on the prevalence of local materials in debitage present in the Smithsonian 

collection are pertinent to correctly interpret the tool stone composition of the assemblage.  

Orthoquartzite is the most common raw material in the sample of debitage from the site, 

accounting for 552 of 1,048 flakes or 52.7 percent (Wilmsen and Roberts 1978:Table 49).  

The next most common raw material in the debitage is chalcedony, which accounts for 23.2 

percent (243 of 1,048 flakes).  The category of chalcedony is probably comprised of both the 

local chalcedony and Flat Top chalcedony.  Jasper accounts for 197 of 1,048 flakes or 18.8 

percent. 

Taken together, the above percentages strongly suggest that most tool stone knapped 

on-site was from local sources.  This observation is in agreement with the idea that local 

people with local stone in the raw material supplies were on the site during occupations 

unrelated to large-scale bison hunting. The observation is also in line with the thinking that 

stone from local sources was brought to a camp occupied by people intent on communal 

hunting, regardless of whether the group was comprised of solely the local band or multiple 

bands.  Even though the local stone would be less than ideal for making points and end 
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scrapers, a supply of local stone would be useful to satisfy daily tool needs.  This 

interpretation is supported by the tool stone composition of the Frazier assemblage.  The 

Frazier site is interpreted as a site related to a communal hunt located in an environment 

lacking a definite high-quality source of stone.  At the Frazier site, stone that is believed to 

derive from local White River Group gravels accounts for a majority of the assemblage.  It is 

also relevant to note that in the Jurgens assemblage, which comes from a site related to 

communal hunting that is interpreted as having been produced by multiple bands, the locally 

available WRGG is disproportionately represented in the artifact category comprised of 

cores, tested cobbles or pebbles, pieces of shatter, and flakes with cortex (Table 10-8).  This 

further supports the assertion that local stone of less than optimum quality would have been 

brought to hunting camps established by people involved in communal hunting to satisfy 

general tool needs. 

The tool stone composition of the Coffin collection demonstrates that the 

proportional representation of local orthoquartzite among worked pieces is much less than 

among the debitage.  Orthoquartzite comprises 17 of 309 tools in the Coffin collection, or 

five percent (Table 12-3).  Data on the Coffin collection presented in the table primarily 

relates to retouched and formal tools, but also includes some point manufacturing debris 

(preforms and channel flakes) and may include some unfinished tools (e.g. bifaces broken in 

manufacture).  These data indicate that local orthoquartzite was used to make minor amounts 

of the bifaces and points in the assemblage.  A total of six of 17 orthoquartzite tools are 

bifaces (35 percent).  One point or preform is of quartzite (six percent).  The much larger 

sample of tools in the Smithsonian collection dissuades concerns that the above percentage 

may not be accurate do to sampling error because 27 (or five percent) of the 537 points or 

performs tabulated by Wilmsen according to raw material are made of orthoquartzite 

(Wilmsen and Roberts 1978:Table 44).  No channel flakes of orthoquartzite are in the Coffin 

collection, however (Table 12-3).  Apparently, the local orthoquartzite was of adequate 
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quality for point manufacture.  No orthoquartzite end scrapers are present in the Coffin 

collection, however.  The larger sample of tools in the Smithsonian collection again confirms 

the dearth of end scrapers made of orthoquartzite.  In the part of the Smithsonian collection 

that includes flakes, informal tools, and formal tools, but excludes points and preforms, there 

are 845 artifacts of orthoquartzite and only two (or .2 percent) are end scrapers or “distal end 

tools” to use the term employed by Wilmsen (Wilmsen and Roberts 1978:Table 49).  As 

suggested during discussion of the lack of orthoquartzite end scrapers at the Jurgens site, 

there may have been some raw material-based reason for why orthoquartzite was evidently 

avoided for end scraper manufacture in favor of microcrystalline stone. 

For the remaining tool stones in the Coffin collection, consideration of the kinds of 

artifacts made of these materials usually observes that points and end scrapers are common.  

If the Lindenmeier occupations were related to communal hunting, it is expected that the 

above kinds of artifacts would be transported to the site form nonlocal sources to gear up for 

hunting.  On the other hand, Bamforth and Becker (2007a:176-178) successfully argue that 

points and point preforms made of stone from very distant sources were transported to the 

Allen site during times of the year when Plains Paleoindians were operating in small groups 

not involved in communal hunting.  Therefore, it must be kept in mind that the small amounts 

of stone from nonlocal sources listed below do not by themselves refute an interpretation of 

the Lindenmeier site as a camp site produce by small groups involved in generalized 

foraging. 

It is suggested that the unidentified chalcedony in the Coffin collection is the local 

material and that some evidence exists to suggest that this local stone was used to a minor 

degree to gear up.  Only nine worked pieces of the presumably local chalcedony are present, 

accounting for three percent of the collection.  However, two artifacts (or 22 percent of the 

items of unidentified chalcedony) are bifaces, none are points, and six (or 66 percent) are 

channel flakes (Table 12-3).  As with orthoquartzite, there are no end scrapers of the 
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unidentified chalcedony.  The above figures constitute a small sample and so must be treated 

with caution.  Nevertheless, they do suggest the possibility that local chalcedony was used in 

gearing up by manufacturing bifaces and projectile points. 

Petrified wood in the Coffin collection may be a grab bag of local and distant tool 

stone that in aggregate gives some support to the notion that this raw material was also used 

to a minor degree by site occupants to gear up.  Only seven petrified wood tools are present in 

the Coffin collection and account for two percent.  Two were positively identified as Dawson 

petrified wood and may derive from distant sources in the Palmer Divide area.  The sole 

projectile point was made of Dawson petrified wood (Ambler 1999:80, 156, Figure 24, 

catalog # 398), as was one of the three petrified wood end scrapers (Ambler 1999: 135, 153, 

Figure 11, catalog # 466).  Ambler does not comment on the possible source of the remaining 

artifacts of petrified wood, but Coffin (1937:10) states that, “[t]he petrified wood used could 

have been secured from the nearby basal Dakota sandstone…”  Caution must be exercised 

when interpreting the petrified wood sample because the total of seven artifacts does not 

constitute a representative sample.  With this in mind, it is still worth noting that the point 

comprises 14 percent of petrified wood artifacts and the three end scrapers comprise another 

43 percent (Table 12-3).  Therefore, petrified wood may have been used to help gear up for 

large-scale bison hunting. 

Unidentified chert is a tool stone category that comprises much of the collection (26 

percent) and was used to produce particular classes of artifacts that occur in frequencies 

suggestive of gearing up.  It is unclear if the category includes tool stone from one or multiple 

sources, but it is here suspected that a number of tool stone types from different sources are 

represented, considering that a large sample of 80 artifacts is made of unidentified chert.  Use 

of unidentified chert for gearing up through the manufacture of bifacial artifacts is suggested 

by the presence of nine bifaces (11 percent of artifacts of the raw material), nine points or 

preforms (11 percent), and 23 channel flakes (29 percent) (Table 12-3).  Production of 
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unifacial tools, specifically end scrapers, is also suggested by the occurrence of 13 end 

scrapers which comprise 16 percent of the raw material. 

A large sample of 75 worked pieces are made of Flat Top chalcedony from its distant 

source and the kinds and frequencies of artifacts present support the notion of gearing up with 

this raw material.  Artifacts of Flat Top chalcedony comprise 24 percent of the assemblage.  

The source of the stone lies 147 km east of the site in the South Platte drainage.  A total of 

seven points or preforms are present, accounting for nine percent of all worked pieces of the 

tool stone (Table 12-3).  Furthermore, 23 (or 29 percent) of the artifacts of Flat Top 

chalcedony are channel flakes.  Thus, manufacture of points of Flat Top chalcedony occurred 

on-site.  No artifacts classed more generally as bifaces are present in the collection, however.  

A total of 26 end scrapers of Flat Top chalcedony are present, comprising 35 percent of all 

artifacts of this raw material.  In sum, the collection provides evidence for the transportation 

of Flat Top chalcedony to the site to gear up for a bison hunt with projectile points and 

numerous end scrapers. 

An even larger sample of worked pieces originated from one or more distant sources 

of Hartville Uplift chert and the kinds and amounts of artifacts of this raw material again 

support the idea of gearing up.  Artifacts of Hartville Uplift chert account for 39 percent of 

the Coffin collection.  Hartville Uplift chert derives from the North Platte drainage with the 

closest source being 161 km from the site in a north-northeast direction.  Only three bifaces 

are of Hartville Uplift chert and together they comprise a mere two percent of all artifacts of 

this material (Table 12-3).  Somewhat surprising is the presence of only two points of 

Hartville Uplift chert, which together account for another two percent of the Hartville Uplift 

chert sample.  Ambler (1999:76, 80, 85, Figure 26) notes that the relative frequency of points 

in the Coffin collection is 4.8 percent less than in the Smithsonian collection and suggests the 

difference may be due to the heirs of Coffin keeping some of the nicer points.  A total of 15 

channel flakes of Hartville Uplift chert are present in the collection, accounting for 12 percent 
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of all artifacts of this material.  This demonstrates that finishing preforms of Hartville Uplift 

chert took place on-site.  Finally, a relatively large number of end scrapers (n = 54) of the 

chert are present and comprise 45 percent of all artifacts of this raw material.  To summarize, 

chert from one or more distant sources in the Hartville Uplift was transported to the 

Lindenmeier site and may have been used to gear up for bison hunting by manufacturing 

many of the end scrapers recovered and some of the bifacial artifacts, specifically a number 

of the projectile points. 

Finally, the artifacts from nine very distant sources are best interpreted as 

representing the arrival of presumably small amounts of stone via cultural mechanisms such 

as a long-distance exchange network or visitation by small groups or individuals.  The 

artifacts from very distant sources arrived at the site from virtually all directions, an 

observation that would perhaps favor the explanation that an extensive exchange network was 

the responsible cultural mechanism.  Of the nine tool stones from very distant sources, the six 

listed by Jodry (1999:Tables 48, 51) are present in the large sample of points, preforms, and 

channel flakes in the Smithsonian collection.  The artifact of Alibates agate in the Coffin 

collection is an end scraper and the types of artifacts made of Wamsutter oölitic chert and 

Yellowstone obsidian are unspecified.  In sum, the above data support the assertion that 

projectile points in particular were transported over great distances in extensive exchange 

networks. 

 

Sites Related to Communal Kills in Environments with High-Quality Sources of Stone 

Western Middle Park Cluster 

The tool stone composition of sites containing bonebeds associated with communal 

bison hunting in western Middle Park allows interpretation of the geographic extent of land 

use to be developed from the alternative view.  Both bonebed sites are located in an 

environment with three locally available high quality sources of tool stone.  Of these sources, 
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the two bonebed sites are closest to the Kremmling chert source area.  The availability of 

local tool stone would have permitted members of a local band to gear up for a communal 

hunt at one or more of the three locally available sources.  If a local band was dispersed 

throughout the park into family groups that geared up prior to aggregating, all three sources 

of stone may be represented.  On the other hand, if aggregation of the band for a communal 

hunt planned in a particular area preceded gearing up, stone from the source closest the 

bonebed may be expected to dominate the assemblage.  Middle Park would have been used 

seasonally by at least one local band that wintered in lower elevations situated generally west 

of the park as well as by a minimum of one local band that wintered in lower elevations east 

of the Front Range.  In the case of a communal hunt involving multiple bands that included 

visiting bands from distant lands, visitors could bring stone from their home ranges in distant 

lands, if available.  Alternatively, since the high-quality source of Kremmling chert is 

centrally located in western Middle Park, visiting bands from distant lands could chose to 

gear up with Kremmling chert after arriving in Middle Park if the communal hunt was to be 

carried out nearby.  The theoretical predictability of bison herds in western Middle Park and 

the fact that the bonebed interpreted as the product of multiple bands is close to the 

Kremmling chert source area give support to the thinking that visiting bands could have 

exercised the option of waiting to gear up in western Middle Park before engaging in 

communal bison hunting nearby.  With the above understanding of tool stone availability and 

bison herd predictability in mind, the tool stone composition of the bonebeds was used, along 

with other evidence, to interpret the geographic extent of Paleoindian land use patterns.  The 

Upper Twin Mountain site is interpreted as resulting from a communal hunt carried out by a 

local band during the Folsom period.  In contrast, the Jerry Craig site is interpreted as 

reflecting cooperation of multiple bands, with one contingent being comprised of mountain 

people using Angostura points and other consisting of Plains people equipped with Cody 

points. 
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Upper Twin Mountain Site.  The tool stone composition of the Upper Twin Mountain 

site supports the alternative view that the geographic extent of land use is best explained 

using a theoretical model wherein bands operated in ranges comparable in size to those 

documented in the ethnographic literature.  In an environment with local high-quality sources 

of tool stone, the general expectation for the alternative view is that a single-band aggregation 

will produce an assemblage dominated by local stone.  The rationale supporting this 

expectation is that a local band will use the stone in its habitual range to gear up for a large-

scale bison hunt to be carried out in its own range.  In the case of Middle Park, bands 

considered local would inhabit the park only during part of the year.  During the height of the 

cold season, a local band would be found wintering in lowlands of the surrounding regions.  

Local stone does dominate the Upper Twin Mountain assemblage, so the general expectation 

is met.  Not apparent in the general expectation is that there could be variations on this theme.  

For example, a band could plan to first aggregate and then gear-up as a group at one 

particular tool stone source that could be but one of multiple sources within the band’s range.  

In this scenario, the aggregated group would produce an assemblage dominated by just one of 

the local tool stones.  On the other hand, dispersed families belonging to a band could gear up 

on their own using stone from the closest source to them and then aggregate with the other 

family groups.  That this possible scenario may apply to the Upper Twin Mountain site is 

supported by all three of the main tool stones being present in the assemblage in the form of 

projectile points and flakes, rather than the assemblage being completely dominated by just 

stone from the nearest source (Kremmling chert) (Table 12-10).  As discussed below, 

evidence suggests use of Kremmling chert was emphasized over other tool stones in one 

aspect of gearing up; that being the production of flake tools from blocky cores.  However, 

the presence of all the main tool stones from sources throughout the park nevertheless 

supports the assertion that some gearing up was accomplished by dispersed elements of a 

local band prior to aggregating for a communal hunt. 
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Evidence from the artifactual and tool stone composition of the assemblage suggests 

that stone from the nearby source of Kremmling chert was used much more than other Middle 

Park tool stones in one particular aspect of gearing up; that being the need for flake tools.  

Most of the assemblage is comprised of both Kremmling chert (47 percent) and Windy Ridge 

orthoquartzite (37 percent), as measured by artifact count.  However, debitage of Windy 

Ridge orthoquartzite is present solely in the form of very small flakes produced by retouching 

or resharpening bifacial tools.  Flakes of Windy Ridge orthoquartzite measure at most only a 

few millimeters in maximum dimension.  According to Kornfeld and Frison (2000:146-147), 

the Kremmling chert debitage is present in the form of one blocky core, pieces of shatter, and 

primarily flakes struck from blocky cores.  Some of the Kremmling chert artifacts are large, 

with the blocky core measuring 8.6 cm in maximum dimension and the largest illustrated 

flake being 5.4 cm in maximum dimension (Kornfeld et al. 1999:Figure 9).  Because very 

small flakes of Windy Ridge orthoquartzite are relatively abundant, the prevalence of 

Kremmling chert in the assemblage does not appear great when the relative amount of tool 

stones is considered by artifact count.  Considering the much larger size of the Kremmling 

chert debitage, it is reasonable to assume that Kremmling chert accounts for a large majority 

of the flaked stone assemblage according to total tool stone weight.  A total of six informal 

retouched flake tools were recovered, all of which are made from Kremmling chert (Table 

12-10).  In sum, the above information suggests that the Kremmling chert source area in 

Barger Gulch was visited to gear up for the hunt and in particular, raw material was procured 

in a form suitable for making informal retouched flake tools that may have been intended for 

use in processing bison. 

Finally, it should be noted that the unfluted character of the projectile points from the 

site may provide support for the assertion, based on the tool stone composition of the 

assemblage, that the Upper Twin Mountain site represents occupation by an aggregation of a 

single local band operating within a home range that included Middle Park during part of the 



 

854 
 

year.  In Chapter 8, I developed a preliminary theoretical model asserting that during Folsom 

times, assemblages from sites associated with large-scale bison kills conducted by smaller, 

possibly single-band aggregations tend to be dominated by collateral flaked, unfluted points 

whereas collections from sites related to communal hunting operated by larger, possibly 

multi-band aggregations produce primarily fluted points.  Although the total area excavated at 

the Upper Twin Mountain site is equivalent to an area measuring only 5.3 m by 5.3 m and 

only four points have been recovered from the site to-date, the fact they are all unfluted, 

collateral flaked points (Kornfeld and Frison 2000:Figure 13) provides limited support for the 

thinking that the site represents occupation by a local band.  

 

Jerry Craig Site.  The predominance of a tool stone from a local high-quality source 

among both Angostura and Cody points in the sample of 11 complete points from the Jerry 

Craig site supports the hypothesis that makers of both types were actually present at the bison 

kill.  All three Angostura points and six of the eight Cody points are made of Kremmling 

chert.  High-quality sources of the tool stone are located between about 10 and 20 km from 

the site.  The predominance of Kremmling chert among both Angostura and Cody points may 

be best explained as a result of people from both cultural groups gearing up at a source of 

Kremmling chert in preparation for a communal bison kill nearby in which both groups 

participated.  Because good evidence exists to support the view that both mountain people 

and people from the western plains were present on-site, it follows that people from at least 

two bands were among the group that had coalesced for communal hunting. 

The tool stone composition of the Jerry Craig site is congruent with the 

understanding that neighboring bands would sometimes coalesce to cooperate in communal 

bison hunting.  Situated in Middle Park, the site is located within an area that would have 

been within a region that arguably was used on a seasonal basis by a local band of mountain 

people who wintered in regions generally west of the park, as well as by a local band of 
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Plains people who spent the winter somewhere east of the high Front Range in the general 

vicinity of Boulder, Colorado.  Both mountain and plains peoples would likely have known 

that bison herd location in the tract of sagebrush grassland in western Middle Park was fairly 

predictable.  Furthermore, both peoples would probably have been aware that the high-quality 

source of Kremmling chert was centrally located within western Middle Park.  Because a 

high-quality source of tool stone was present close to the hunting area, both peoples would 

have the option of not bringing much stone with them to the communal hunt.  Rather, both 

mountain and plains peoples could plan on gearing up at the Kremmling chert source area 

before proceeding to go elsewhere in western Middle Park for the communal hunt.  The 

above hypothetical scenario is supported by the preponderance of Kremmling chert in the 

assemblage in general as well as in the sample of 11 complete points of both Cody and 

Angostura types. 

Because both groups evidently waited to gear up in the area to be hunted, very little 

stone from distant sources is present, so it is not possible to determine specifically from 

which regions surrounding Middle Park the mountain and plains groups arrived.  However, 

the descriptions provided of three tool stones that may derive from distant sources are 

suggestive of two general areas.  One point was made of red orthoquartzite and another was 

made of yellow translucent chert with black dendrites.  Also, a flake is said to be made of a 

chert that likely originated from Mississippian or Pennsylvanian limestones.  The description 

of the above tool stones suggests that they may originate from sources on the Plains in the 

Platte River drainage.  A red orthoquartzite occurs at distant sources in the Boxelder Creek 

drainage west of Lindenmeier that are estimated to lie 162 km from the site.  Hartville Uplift 

chert originates from Mississippian and Pennsylvanian limestones lying in very distant lands, 

with the closest source being 282 km from the site.  The translucent yellow chert with black 

dendrites in some respects is like Hartville Uplift chert, but the later is opaque.  Red 

orthoquartzite and chert from Mississippian and Pennsylvanian limestones, some of which is 
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dendritic, also occur in distant lands along the southern edge of the Wyoming Basin, in the 

lower reaches of the Yampa River drainage in northwest Colorado.  A distant source of red 

orthoquartzite, recorded as 5MF2942, is situated 135 km from the site.  Chert from 

Mississippian and Pennsylvanian limestones, some of which is dendritic, is also available in 

northwest Colorado.  The closest source is recorded as 5MF3461 and is located 145 km from 

the site. 

Tool stones from distant and very distant sources occur only as single points or 

flakes.  A flake of obsidian is noteworthy because it is the only artifact that can be said to 

definitely derive from a very distant source.  Because the nonlocal stones occur only in the 

form of points or flakes and never in quantities greater than one, acquisition of points or 

preforms by local bands through exchange or participation of individual hunters from 

nonlocal lands are better possible explanations for the presence of the nonlocal stone than is 

the suggestion that a visiting band from distant lands participated in the communal hunt. 

A final characteristic of the Jerry Craig assemblage that may relate to the geographic 

extent of land use is the presence of small amounts of non-Kremmling chert tool stones from 

Middle Park.  Debitage of petrified wood that may derive from sources in Middle Park 

accounts for five percent of the collection.  Flakes of Windy Ridge orthoquartzite from 

northwestern Middle Park may also be present and comprise one percent of the assemblage.  

Finally, flakes and a projectile point are classified as Table Mountain jasper from sources in 

central or eastern Middle Park and account for two percent of the collection.  Presence of 

small quantities of non-Kremmling chert suggests that family groups belonging to one or 

more of the participating bands were dispersed throughout Middle Park in the weeks prior to 

the communal bison hunt that took place in western Middle Park in August or September.  

Evidently, dispersed groups may have brought some tool stone form various parts of the park 

with them to the communal hunt. 
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High Front Range Cluster 

Some discussion is in order before the geographic extent of Paleoindian land use may 

be interpreted from the tool stone composition of assemblages of sites in the high Front 

Range.  The analytical units of local, distant, and very distant sources of stone were 

developed to interpret the tool stone composition of assemblages in the relatively 

straightforward situation where sites related to large-scale hunting were produced by people 

affiliated with one or more bands of the same cultural group coming together on the flat 

expanse of the Great Plains.  In the case of the sites in the high Front Range, the situation is 

more complex because sites in the high mountains were produced by groups of people 

affiliated with bands from two cultural groups: a so-called mountain people and a western 

plains people.  Furthermore, the Front Range and Middle Park would have been used by both 

cultural groups and seasonally abandoned by both groups during the height of the cold-

season.  Also, high-quality sources of tool stone are locally available only to the west of the 

Front Range in Middle Park.  All of these factors would have affected the land use of local 

bands of mountain and western plains peoples and must be conceptualized in at least a 

rudimentary way before the tool stone composition of assemblages may be interpreted. 

Based on point typology, the three sites of the high Front Range cluster demonstrate 

use of the alpine tundra for communal hunting by both mountain and western plains peoples 

during the Late Paleoindian period.  Use of the high Front Range by mountain people is 

represented by the presence of sites producing Angostura points.  Exploitation of the alpine 

tundra by western plains people is demonstrated at sites producing Cody points (e.g. Benedict 

2000a) and sites yielding points of the generally later Frederick points.  Included in the high 

Front Range cluster is a site that demonstrates use by just mountain people, another that is 

indicative of use by only western plains people, and a third that arguably was occupied jointly 

by both cultural groups.  Occupation of the high Front Range by mountain people is believed 

to be represented at Area A of the Devils Thumb game drive, based partly on the presence of 
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a single projectile point that arguably may be classified as an Angostura point.  Use of the 

alpine tundra by plains peoples is evident at the Caribou Lake site where four points 

conforming to the Frederick type were found.  Joint occupation of the Fourth of July Valley 

site by both mountain and western plains peoples is arguably in evidence, based partly on the 

presence of 13 Angostura points and one point that conforms to the Frederick type. 

To interpret what the tool stone composition of assemblages from the three sites in 

the high Front Range cluster may mean in terms of the size of the ranges used by 

Paleoindians, it is necessary to develop an understanding of the hypothetical ranges that 

would have been used by local mountain and western plains bands and the area of overlap in 

their ranges, based on a consideration of the physical geography.  Based on evidence from the 

Jerry Craig site, it may be asserted that mountain and plains people occasionally cooperated 

for bison hunting in Middle Park.  The three high Front Range sites demonstrate that both 

mountain and plains people operated game drives there.  Middle Park and the high Front 

Range were evidently within the area that was used on a seasonal basis by both mountain and 

plains bands.  During the height of the cold-season, both Middle Park and the high Front 

Range would have been abandoned by people of both cultural groups.  A local band of 

mountain people who seasonally use the regions would have wintered somewhere west of 

Middle Park.  A mountain band may have wintered further down the Colorado River 

drainage, to the southwest.  Excavation of the Yarmony Pithouse site of Archaic age 

demonstrates that lands suitable for winter habitation were not far down the Colorado River 

drainage from Middle Park (Metcalf and Black 1991).  Middle Park and the high Front Range 

may have also been used seasonally by a mountain band that wintered in the Yampa River 

drainage, located northwest of Middle Park.  Excavation of an Archaic pithouse in the Red 

Army Rockshelter near Hayden, Colorado (Pool 1997) demonstrates that lands suitable for 

winter habitation occurred not far down the Yampa River drainage.  A local band of western 
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plains people would have wintered along the eastern base of the Front Range or further east, 

out on the Plains. 

From the above information and the knowledge that the maximum dimension of an 

ethnographically documented band range is about 150 km, a vague conception of the ranges 

used by local bands of mountain people may be obtained.  For the sake of illustration, the 

eastern base of the Front Range may be taken as the eastern edge of the hypothetical range of 

a local mountain band.  Measuring along a straight line from Boulder, Colorado in a south-

southwesterly direction across the Front Range and Middle Park and then down the Colorado 

River drainage would place the western edge of the habitual range of a local band of 

mountain people that wintered in the Colorado River drainage close to the town of Eagle, 

Colorado.  The western part of the area delimited would include suitable wintering grounds 

for Archaic people as demonstrated at the Yarmony Pithouse site.  Measuring along a straight 

line from Boulder, Colorado in a west-northwest direction across the Front Range and Middle 

Park and then down the Yampa River drainage would place the western edge of the home 

range of a local mountain band that wintered in the Yampa River drainage about 45 km 

further downriver from the Red Army Rockshelter.  The western portion of the area 

delineated would be within country that was suitable for overwintering by Archaic people.  

The above discussion suggests that it is reasonable to hypothesize that the high Front Range 

east of Middle Park could have been used by local bands of mountain people who wintered in 

lower country to the west, in the Colorado and Yampa River drainages. 

A vague conception of the range used by a local band of western plains people may 

also be acquired using the same method.  Measuring along a straight line from the western 

edge of Middle Park eastward across the park and the Front Range and then out onto the 

Plains would place the eastern edge of the hypothetical range of a plains band east of the 

South Platte River, somewhere around the city of Brighton. 
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Having developed an understanding of where local band ranges of mountain and 

plains peoples may have been on the landscape, it is necessary to also consider the placement 

of high-quality tool stone sources within those ranges to then be able to properly interpret the 

tool stone composition of assemblages from the high Front Range.  From the standpoint of 

the local mountain bands, the Middle Park tool stone sources would be within the central 

portion of their hypothetical ranges.  Local bands that eventually moved east into the high 

Front Range for communal hunting would be expected to have geared up with the local 

Middle Park tool stones.  In relation to the high Front Range sites, the Windy Ridge 

orthoquartzite quarry is situated beyond the 75 km distance used herein to define local tool 

stone.  From the above discussion, however, it is reasonable to assume that the quarry would 

have been within the ranges of local mountain bands and therefore is considered to be local 

stone in the interpretations to follow. 

A plains band planning a communal hunt in the high Front Range could conceivably 

first gear up with stone from Middle Park.  From the perspective of the local band of plains 

people when living on the plains, the Middle Park tool stones would be the closest high-

quality sources, even though they are situated on the opposite side of the Front Range.  On 

The local plains band could send out a task group to go and get a supply of stone from a 

Middle Park source.  Another possibility would be for the entire band to first spend time in 

Middle Park carrying out communal bison hunts and gearing up at high-quality tool stone 

sources before traveling back east for communal hunting of what were likely non-bison big 

game herds in the high Front Range.  Plains peoples of Cody times engaged in communal 

bison hunts in Middle Park, as demonstrated by the Cody occupation of the Jerry Craig site.  

That plains people during terminal Paleoindian times also conducted large-scale bison kills in 

Middle Park is suggested by the Phillips Williams Fork Reservoir site (Kornfeld and Frison 

2000:135-136).  Here, a total of 28 Allen points were found along the shore of Williams Fork 

Reservoir in a relatively confined area where fluctuating reservoir levels are eroding away 
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site matrix and exposing artifacts.  The quantity of points recovered and the location of the 

site in western Middle Park suggests the possibility that the terminal Paleoindian occupation 

was associated with large-scale bison hunting.  In consideration of the above, a local plains 

band planning to operate a game drive in the high Front Range could have geared up with 

stone from Middle Park even though it would require traveling over the mountains because 

the closest available high-quality sources are those in the park. 

Alternatively, a local plains band could plan to gear up with stone from the Plains 

before entering the mountains, but this option would require obtaining stone from high-

quality sources in distant or very distant lands.  The plains in the area east of Boulder to 

Brighton are devoid of high-quality sources of tool stone.  Stone from nonlocal Plains sources 

could have been directly procured by task groups from the local plains band when it was 

occupying the Plains in order to gear up before traveling west up into the high Front Range.  

Tool stone from three Plains sources that are closest to the Boulder-Brighton area would be 

the most likely to be present in some quantity at sites in the high Front Range.  These include 

the primary sources of Dawson petrified wood in the Palmer Divide area to the south and 

sources of White River Group gravel and the Boxelder Creek materials to the north. 

A final comment on the tool stone situation relevant to interpreting the tool stone 

composition of sites in the high Front Range concerns the relative desirability of the three 

Middle Park sources.  Though all three may be considered high-quality sources, the western 

Middle Park tool stones (Kremmling chert and Windy Ridge orthoquartzite) are superior to 

the eastern Middle Park source of Table Mountain jasper for the purpose of gearing up 

because tool stone is available in larger pieces at the western sources.  Tool stone is available 

in thick seams at the western Middle Park sources and prehistoric quarry pits were dug at 

both sources to acquire large pieces of tool stone.  In contrast, at the Table Mountain source, 

pieces of jasper occur as float on the ground surface and pieces range in size up to about 15 

cm in maximum dimension.  Since thick seams of Table Mountain jasper do not occur, quarry 



 

862 
 

pits dug to obtain large pieces of raw material are unknown at the sources of jasper.  The 

smaller size of the pieces of Table Mountain jasper may have imposed limits on the kind and 

size of artifact that could be made of this raw material.  If so, Table Mountain and nearby 

sources in eastern Middle Park would have been less desirable as a high-quality source at 

which to gear up for communal hunts.  Given the above information, it is expected that even 

though sources of Table Mountain jasper in eastern Middle Park are the closest to the high 

Front Range, stone from the western sources may be more common at sites related to 

communal hunting largely because of the superiority of larger pieces of tool stone for gearing 

up. 

 

Devils Thumb Game Drive.  The tool stone composition of the assemblage from 

Area A of the Devils Thumb game drive conforms to the view that Paleoindian bands would 

not necessarily have always operated within ranges that were much larger than those known 

for ethnographic peoples.  The assemblage is composed solely of stone from the three main 

Middle Park high-quality sources.  A single point from the site may be compared to the 

Angostura type.  Based on these pieces of information, occupation by a group of mountain 

people is suggested.  The best way to classify the site into a functional category is not clear, 

but two possibilities are plausible.  Based in part on the proximity of the site to a game drive 

system, one might argue that the site is related to communal hunting and this is the 

interpretation favored here.  Because only the three tool stones that arguably could have been 

within the range of a local band of mountain people are present in the assemblage, one might 

reason that occupation by a single local band is represented.  On the other hand, only one 

point is present and based on available information, the general character of the assemblage is 

not definitely indicative of a site associated with large-scale hunting.  For these and other 

reasons discussed above, one might reasonably interpret the site as a camp not associated 

with communal hunting that was occupied by the local band or family group subsisting by 
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means of more generalized foraging.  If the assemblage from Area A represents occupation of 

a campsite by the local band or smaller group subsisting by means of generalized foraging, 

the tool stone composition conforms to the alternative view’s expectation that large amounts 

of local stone will be present in the assemblage, having been procured by band members at 

local sources within their home range.  If the Area A assemblage was instead discarded by the 

local band engaged in large-scale hunting of big game using the adjacent game drive system, 

the tool stone composition also conforms to expectations of the alternative view.  According 

to this theoretical perspective, assemblages from sites associated with large-scale kills of big 

game produced by single bands in environments with local high-quality sources of tool stone 

should be dominated by local stone. 

The superiority of the western Middle Park tool stones in terms of the size of pieces 

of raw material available is reflected in the Area A assemblage.  The single point from the 

site is the only formal tool in the assemblage, all other artifacts are either debitage or utilized 

flakes.  Sources of Table Mountain jasper in eastern Middle Park are the closest to the site, 

but comprise only seven percent of the assemblage.  In contrast, 93 percent of the assemblage 

is Kremmling chert.  The single point is of Windy Ridge orthoquartzite, which comprises a 

negligible amount.  The above information confirms the idea that among the local tool stones, 

the western Middle Park sources were favored because of the larger sized pieces available 

there.  If members of a local band involved in communal hunting produced the assemblage 

from Area A, they evidently geared up primarily with Kremmling chert. 

 

Caribou Lake Site.  The tool stone composition of the Frederick occupation at the 

Caribou Lake site may be interpreted as resulting from a communal game drive conducted by 

an aggregated group of people comprised of multiple bands that operated within ranges 

comparable in size to ethnographic foragers.  If the aggregation of people was composed 

largely of members of the local band that had geared up with stone from a high-quality source 
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within its habitual range, one would expect that local tool stone would comprise a majority of 

the assemblage and be represented by a wide array of artifact types.  Such is the case with the 

Kremmling chert artifacts in the Caribou Lake collection, which account for 68 percent of the 

assemblage and comprise a total of 142 artifacts (Table 12-15.)  The local band could have 

directly procured the Kremmling chert by sending a task group to the source in Middle Park 

in order to acquire a supply of stone with which to gear up before returning back east to the 

band.  Alternatively, the entire band may have spent time in Middle Park and procured 

Kremmling chert to gear up for a game drive in the high Front Range on its return trip to the 

Plains.  Even though Table Mountain jasper may be considered to be a tool stone from a 

high-quality source in eastern Middle Park that is closest to the site, it is not present in the 

collection at all.  This is best explained by the superiority of the western Middle Park sources 

for gearing up in that larger pieces of raw material are available there.  Of the two tool stones 

outcropping in western Middle Park, Kremmling chert would have been the closest for a 

plains people arriving from the east and following the Colorado River downstream.  The 

orthoquartzites in the assemblage suspected of deriving from distant sources in northeast 

Colorado comprise a substantial 22 percent of the assemblage.  From this, it may be 

suggested that some people from the local plains band acquired stone from nonlocal sources 

on the Plains to gear up before moving west into the mountains.  Alternatively, a neighboring 

band with a home range in distant lands on the plains of northeast Colorado may have 

participated in the game drive and geared up beforehand with stone from sources in their own 

home range and from sources in the Hartville Uplift.  A single end scraper with a spokeshave 

edge was made of Hartville Uplift chert.  This raw material was commonly acquired through 

various means by people native to the South Platte drainage and gives support to the 

reasoning that a local band or a band from distant lands in northeast Colorado participated in 

a game drive in the high Front Range. 
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Since there is a lack of high-quality sources of tool stone for flaked stone artifacts in 

the high Front Range, one would expect that participating groups would have brought not 

only finished tools, but also supplies of tool stone in unfinished form from their home range 

to make informal flake tools and to replace formal tools as the need arose.  Of the 63 flakes 

recovered during the later excavations, 59 (or 94 percent) are relatively small flakes that are 

classified by Pitblado (2000:Table 4.2) as either final finishing flakes, tool resharpening 

flakes, or flakes that are thought to represent either final finishing or resharpening.  Under the 

interpretation suggested here, the local band would have brought Kremmling chert to the 

planned game drive.  Benedict (1974:3) noted the presence of some decortication flakes of 

Kremmling chert among the debitage of this material recovered during the early excavations.  

Pitblado (2000) quantified the debitage recovered during later excavations into various types 

of flakes.  Artifacts indicating that a supply of Kremmling chert in unfinished form was on-

site include two conjoining fragments of a secondary flake (catalog # 352 and 355) and one 

soft-hammer biface thinning flake measuring 2.7 cm in maximum dimension (catalog # 669) 

(Pitblado 2000:151, Figure 4.2).  Since Benedict did not quantify the kinds of flakes 

recovered in the early excavations, the two flakes noted by Pitblado, along with the possible 

point preform, may greatly underestimate the amount of unfinished artifacts of Kremmling 

chert present.  Nevertheless, the three artifacts represent three percent of all Kremmling chert 

artifacts (3 ÷ 96 = 3.1 percent) (Table 12-15).  Some of the orthoquartzite also appears to 

have been brought to the site in the form of unfinished artifacts.  One flake of orthoquartzite 

of the tan variety (catalog # 443) was classified as a tool production flake (Pitblado 

2000:Table 4.2).  The flake represents three percent of all orthoquartzite artifacts (1 ÷ 32 = 

3.1 percent) (Table 12-15). 

In conclusion, the tool stone composition of the assemblage from the Frederick 

component at the Caribou Lake site may be best explained under the alternative view.  A 

plausible scenario developed under this theoretical perspective maintains that the site is the 
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result of a communal game drive in the vicinity of Arapaho Pass that involved aggregation of 

the local band with members of another band whose range was situated in the South Platte 

drainage of northeast Colorado.  The local band geared up with Kremmling chert and the 

visiting band principally geared up with orthoquartzites from sources in the South Platte 

drainage. 

 

Fourth of July Valley Site.  An interpretation of the tool stone composition of the 

Fourth of July Valley site from the alternative perspective suggests that Paleoindian bands 

operated in ranges that were not necessarily much larger than those of later foragers.  

Presence of 13 Angostura points of a Middle Park tool stone and one Frederick point of an 

orthoquartzite thought to originate on the plains or northeast Colorado is the basis for 

interpreting the assemblage as the product of an aggregated group composed of mostly 

mountain people with a minority of people from the western plains.  The tool stone 

composition of the assemblage further supports this interpretation.  A total of 87 percent of 

the assemblage is composed of Middle Park tool stones and 12 percent is made of various 

tool stones suspected of originating on the Plains within the drainages of the South and North 

Platte rivers.  As explained above, all Middle Park tool stones are best considered as local in 

origin.  The Middle Park tool stones are dominated by Windy Ridge orthoquartzite, which is 

thought to have been procured by a local band of mountain people to gear up for a communal 

game drive.  Within the hypothetical home range of a local plains band wintering in the 

Boulder area and seasonally occupying Middle Park, the only high-quality tool stone sources 

would be those present in the park.  No high-quality sources of raw material are available in 

the plains east of Boulder to around the city of Brighton, so a local band of plains people 

intent on gearing up for a communal hunt using sources on the plains would have to acquire 

stone from distant or very distant sources.  Tool stones in the Fourth of July Valley 

assemblage suspected of being from plains sources are believed to originate from distant 
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sources in the South Platte drainage and from a very distant source area in the watershed of 

the North Platte.  The distant tool stones are orthoquartzites that are thought to originate from 

exposures of White River Group gravel (three percent of the assemblage).  A variety of 

microcrystalline tool stones in the assemblage are described as chert or chalcedony colored 

brown, yellow, or red that sometimes contains black dendrites.  These raw materials are 

suspected of being varieties of Hartville Uplift chert from very distant sources and account 

for four percent of the assemblage.  Whether the tool stones from Plains sources represent the 

gearing up activities of a local plains band or participation of a band from distant lands is 

problematic.  In either case, the above information supports an interpretation of the tool stone 

composition of the assemblage from the Fourth of July Valley site as demonstrating 

aggregation of people from both mountain and plains bands that operated within ranges 

comparable in size to ethnographic foragers. 

The predominance of Windy Ridge orthoquartzite in the Fourth of July Valley 

assemblage in conjunction with the high percentage of Kremmling chert in the collection 

from the Devils Thumb game drive gives support to the model of Late Paleoindian land use 

outlined above.  In part, the model contends that bands of mountain people wintering in 

valleys to the northwest and southwest of Middle Park made their way eastward for 

communal game drives in the high Front Range and geared up with Middle Park tool stones.  

It was suggested that larger pieces of raw material available at the sources of Kremmling 

chert and Windy Ridge orthoquartzite in western Middle Park would have served to make 

these sources more attractive for gearing up in comparison to the source of Table Mountain 

jasper in the eastern part of the park.  The assemblage from Area A at the Devils Thumb 

game drive was dominated by Kremmling chert (93 percent) with a minor amount of Table 

Mountain jasper present (7 percent) and a single artifact of Windy Ridge orthoquartzite.  

Since the source areas of both Kremmling chert and Table Mountain jasper are basically 

along the Colorado river, the tool stone composition would support an interpretation of a 
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band of mountain people wintering in the lower Colorado River drainage southwest of 

Middle Park, then moving east into the park, gearing up primarily at the Kremmling chert 

source, and moving up into the high Front Range for communal hunting.  In contrast, the 

assemblage from the Fourth of July Valley site was dominated by Windy Ridge 

orthoquartzite (87 percent), a miniscule amount of Kremmling chert (.4 percent), and no 

Table Mountain jasper whatsoever.  This tool stone composition would support an 

interpretation suggesting that a band of mountain people wintered in the Yampa River valley 

to the northwest of Middle Park, crossed the Gore Range over Rabbit Ears Pass, and geared 

up almost exclusively at the Windy Ridge orthoquartzite source in the northwest corner of the 

park before traveling to a game drive in the high Front Range. 

It is relevant to note that the Plains tool stones represented in the Frederick 

components at both the Fourth of July Valley site and the Caribou Lake site are not from the 

high-quality Plains source that is closest to the site.  From the mouth of the canyon of Middle 

Boulder Creek at the city of Boulder, the primary source area of Dawson petrified wood is the 

nearest high-quality source of tool stone.  Lithic procurement sites at the northern end of the 

source area lie 66 km to the southeast.  The source area of exposures of White River Group 

gravels is the next closest place that might possibly classify as a high-quality source of tool 

stone.  Sources of WRGG occur in a broad, east-west aligned band between the South Platte 

River and the Wyoming state line.  A recorded lithic procurement site in the western end of 

the band of sources (5WL1445) is situated 104 km to the northeast. 

Considering that drainage patterns on the Plains would have had some effect on the 

land use patterns of prehistoric foragers, the somewhat unexpected absence of Dawson 

petrified wood in the Fourth of July Valley and Caribou Lake assemblages might be 

explained by the arrangement of watercourses on the Colorado piedmont.  On the plains east 

of Boulder, the drainage pattern consists of a series of permanent streams that issue from the 

mountains and flow generally to the northeast to join with the South Platter River.  From the 
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mouth of Boulder Canyon, direct travel to the lithic procurement sites at the north end of the 

Dawson petrified wood source area requires cutting across the drainage pattern by moving 

from one stream to another.  The travel route involves a few segments where water would be 

unavailable, including two stretches of about 10 kilometers.  In contrast, the route from 

Boulder to the area in the vicinity of WRGG sources would entail following watercourses all 

of the way.  The above information supports the view that the drainage pattern on the 

Colorado Piedmont section of the Central Plains exerted some influence on the land use 

patterns of Plains Paleoindians.  The drainage pattern may have to some extent influenced 

how band ranges were positioned on the plains and how stone was transported across the 

plains. 

In summary, the tool stone composition of the assemblage from Fourth of July Valley 

site meets the expectations of the alternative view for a collection of artifacts deposited by an 

aggregation of people from multiple bands that operated in ranges that were comparable in 

size to those of ethnographic foragers.  Both mountain and plains peoples participated in a 

communal game drive, with the former group comprising the majority of participants.  Most 

tool stone brought to the site was acquired from the source of Windy Ridge orthoquartzite in 

Middle Park which was arguably situated within the range of the local band of mountain 

people.   Participants in the communal drive from the Plains geared up for the event by 

acquiring stone from distant and very distant sources on the Plains to the north and northeast 

of the Fourth of July Valley. 

 

Campsite Not Related to Communal Kill in Environment with High-Quality Stone 

Allen Site 

The tool stone composition of the assemblage from the Allen site conforms to what 

would be expected if Paleoindian bands operated within ranges that were of sizes comparable 

to ethnographic foragers.  Under the alternative view, campsites not associated with large-
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scale hunting that are located in environments with a local high-quality source of tool stone 

should be dominated by the local stone.  Predominance of the local raw material will of 

course apply to the debitage, but also should be evident in the collection of discarded tools.  

This is indeed the situation with the Allen site assemblage which is best thought of as an 

amalgamation of many campsite assemblages.  It should be noted that with the exception of 

other sources of Smoky Hill jasper located to the south and east of the site, there are no other 

high-quality sources of stone located in distant areas that would have been occupied by other 

bands.  Therefore, rather that being an accumulation of camp debris from just one or more 

local bands that had Medicine Creek in their habitual ranges, the Allen site may also include 

cultural material discarded by task groups send out from neighboring bands in distant lands to 

acquire jasper from Medicine Creek to replenish their supply of tool stone.  In any case, the 

tool stone composition of the Allen assemblage is in keeping with the view of Paleoindian 

bands operating in ranges of ethnographic size. 

The artifacts of tool stone from very distant sources in the Allen assemblage may 

therefore be best thought of as evidence of the long-distance connections between the local 

and neighboring bands, on the one hand, and bands native to very distant lands, on the other.  

The only types of artifacts made of tool stone from nonlocal sources are projectile points, 

flakes, and a pot lid from a biface.  Included among the artifacts of stone from very distant 

sources is one point of Alibates agate and two points of chalcedony, chert, or unknown 

material from unidentified sources (Table 12-5).  The pot lid is said to have possibly come 

from a biface, so it may be from a point of Flint Hills chert.  Of the 79 nonjasper flakes in the 

collection, 68 are specifically identified as flakes from bifacial reduction (Bamforth and 

Becker 2007a:Table 10.15).  Thus, many of the nonjasper flakes may be by-products of 

manufacturing projectile points from preforms of stone from very distant sources.  In light of 

the above information, a plausible interpretation of the artifacts of stone from very distant 

sources is that they represent trade or long-distance travel by individuals or small groups.  In 
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sum, the artifacts are demonstrative of long-distance connections between people of the 

Medicine Creek vicinity and the Flint Hills or the lower Platte drainage (as demonstrated by 

the artifact of Flint Hills chert or Nehawka chert, respectively), the North Platte drainage 

(Hartville Uplift chert and possible Table Mountain chert), the South Platte drainage (possible 

Flat Top chalcedony), and the Llano Estacado section of the Southern Plains (Alibates agate). 

Understanding the geographic extent of Paleoindian land use patterns will require 

more than just assessing if the ranges used by bands were comparable in size to ethnographic 

foragers.  Future research should be directed toward defining the location of homelands of 

Paleoindian cultural groups and the areas within which neighboring cultural groups would 

have interacted.  A step toward achieving this goal was made in the above discussion of the 

theoretical boundary zone of Late Paleoindian times between mountain people and culturally 

distinct people of the western Central Plains.  Interpretation of sites in Middle Park and the 

high Front Range was based on the understanding that both regions were within what may be 

considered a boundary zone that was used seasonally by mountain people who wintered in 

mountain valleys to the west and by people of the west Central Plains who wintered east of 

the Front Range.  Cultural differentiation on the Central Plains is less understood, but as 

discussed in Chapter 8, differences exist between the types of points and hide scrapers found 

on the western plains and those common in the eastern portion. 

To hypothesize how the people who repeatedly occupied the Allen site fit into the 

above cultural distribution, one might consider the kinds of hide scrapers present.  A total of 

23 beveled tools were found throughout the meter-thick cultural deposits, but no end scrapers 

were recovered.  If beveled tools prove to be diagnostic of people of the eastern Central 

Plains, there is cause to hypothesize that the small groups of men, women, and children that 

repeatedly occupied the sites were affiliated with the eastern cultural group. 

When the kinds of points found at the Allen site are considered, the cultural 

affiliation of local people is less clear, but this class of artifact nevertheless provides some 
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possible insight into the distribution of cultural groups.  The interpretive value of points is 

hampered by the small sample size of points attributable to eastern or western types with 

exact provenience information.  Only two concave-based lanceolate points that are potentially 

attributable to eastern people have precise provenience and only two points of western types 

(an Agate Basin point and a possible Hell Gap point) have exact provenience.  The concave-

based lanceolate points are from the lowest and intermediate portions of the cultural deposit 

(Occupation Level 1 and the Intermediate Zone).  The Agate Basin and possible Hell Gap 

point are from Occupation Level 1.  As theorized in Chapter 8, a broad, north-south aligned 

boundary zone between eastern and western peoples may have existed west of Medicine 

Creek.  Within this zone, interaction between the cultural groups in the social context of 

communal bison hunts may have occurred.  It was further suggested that evidence from 

Medicine Creek supports the view that western plains peoples occasionally visited the area to 

procure tool stone from high-quality sources, at least during Late Paleoindian (specifically 

Cody) times.  A consideration of the raw materials of the earlier Late Paleoindian points of 

western types from the Allen site supports the thinking that western plains people may have 

occasionally camped at the Allen site in pre-Cody times.  One Agate Basin point is made of 

stone from an unknown source and could represent a point obtained by local people through 

exchange.  A second relevant artifact is actually a beveled tool made by reworking a 

fragmentary Agate Basin point of unspecified raw material (Bamforth and Becker 

2007a:160).  This artifact arguably is a point of a western type that was acquired indirectly by 

local people and reworked into a hide scraping tool of the type attributable to the eastern 

plains people.  Finally, a possible Hell Gap point is arguably of a western type and was made 

of Smoky Hill jasper.  This point thus constitutes limited evidence that makers of western 

point types occasionally were present in the Medicine Creek drainage in pre-Cody times.  In 

conclusion, consideration of the kinds of points and hide scrapers in the Allen assemblage 

forms the basis for hypothesizing that Medicine Creek was within the homelands of people 
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affiliated with the eastern cultural group, but the drainage was also visited by people of the 

western cultural group. 

 

Sites near High-Quality Lithic Sources 

Hell Gap Cluster, Locality V 

The tool stone composition of the Locality V assemblage conforms to the 

expectations for an assemblage produced by a band visiting a high-quality source of tool 

stone.  The expectations state that stone from the nearby source will account for a large 

amount of debitage.  Furthermore, expectations state that as tool kits are rejuvenated with 

stone from the nearby source, finished tools discarded on the site will be comprised of large 

amounts of local stone.  Contrary to the later statement, the tools of local raw materials 

discarded at Locality V probably do not in this case represent tools that band members 

discarded because new tools had been made to replace worn out tools.  Rather, as argued 

above, the bison bone, broken points, discarded end scrapers, and other aspects of the faunal 

and artifact collection from Locality V suggest that many tools had been recently made and 

discarded after being used to kill and process bison. 

Examination of data in Table 12-8 serves to further illustrate the interpretation that a 

local band of Cody people aggregated at Hell Gap for large-scale bison hunting.  Three local 

tool stones, including Hartville Uplift chert, Arikaree chert, and Spanish Diggings 

orthoquartzite account for a large percentage (98 percent) and occur in the form of all (or 

almost all) of the kinds of flaked stone artifacts present in the assemblage.  The kinds of 

artifacts can be broadly grouped as either manufacturing debris or tools.  Data in Table 12-8 

support the assertion that blocky cores and unfinished bifaces, including point preforms, of 

these three local raw materials were knapped on-site as part of gearing up.  Hartville Uplift 

chert makes up a majority of the assemblage (71 percent).  Considering that eight sources of 

this tool stone are known to occur within several kilometers of Locality V, it is possible that 
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much of this raw material was procured after segments of the band had aggregated and were 

camped at Locality V.  The two other types of tool stone were apparently brought to Locality 

V in unfinished form and worked into tools needed for killing and processing numbers of 

bison.  The absence of end scrapers of Spanish Diggings orthoquartzite continues the trend 

demonstrated previously at sites such as Jurgens, Frazier, and Lindenmeier where 

orthoquartzite was apparently avoided in the manufacture of end scrapers.  It is noteworthy 

that artifacts of Arikaree chert from a source area reportedly lying 30 to 45 km east of the 

Hartville Uplift on the plains is over five times as common as artifacts of Spanish Diggings 

orthoquartzite from the source area situated elsewhere in the Hartville Uplift at a distance of 

27 km to the northwest.  This would suggest that the habitual range of the band may have 

encompassed parts or all of the Hartville Uplift as well as areas situated in the grasslands to 

the east. 

The limited amount of nonlocal stone and the restricted kinds of artifacts in which it 

occurs also tends to favor the conclusion that the aggregation at Locality V was composed 

primarily of segments of the local Cody band, rather than a multi-band aggregation of Cody 

people.  For the presence of nonlocal artifacts of Table Mountain chert to represent 

participation of a neighboring band from down the North Platte drainage in communal 

hunting planned for the Hartville Uplift area, more of the assemblage would be expected to 

be comprised of this raw material.  Instead, only one end scraper and 10 flakes of the tool 

stone are present and together comprise only .3 percent of the collection.  The source of the 

material is situated at 76 km from the site and just barely classifies as a distant source.  

Artifacts of Table Mountain chert may therefore represent aggregation of segments of the 

local band.  The exact source of artifacts of Tongue River silicified sediment is not known, 

although the material is believed to derive from a nonlocal source somewhere in the Powder 

River Basin.  Nevertheless, TRSS artifacts also support the view that the social gathering at 

Locality V did not involve multiple bands.  If an entire band from the Powder River Basin 
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joined with the local band of the Hartville Uplift area, it is reasonable to expect that more 

TRSS would be in the assemblage and would occur in a broader range of artifact types.  

Manufacturing debris of TRSS includes 47 flakes, one blocky core, and one Cody point 

preform.  In total, artifacts of TRSS comprise one percent of the assemblage.  Flaked stone 

tools of the raw material include three utilized flakes, one informal retouched flake tool, and 

four Cody points.  This collection of TRSS artifacts contains a high proportion of points and 

preforms.  The presence of TRSS artifacts in the Locality V assemblage may be interpreted as 

representing trade between a local band and another situated to the northwest in the Powder 

River Basin.  Alternatively, participation of some hunters from a band in the Powder River 

Basin may reasonably be suggested. 

The case that a single-band aggregation is represented at Locality V is bolstered by 

comparing the assemblage to that of the Jurgens site, where it was argued that multiple Cody 

bands aggregated.  In the Locality V collection, artifacts of TRSS from nonlocal sources in 

the Powder River Basin and Table Mountain chert from a distant source located farther down 

the North Platte drainage comprise at total of less than two percent of the assemblage, 

according to artifact count.  In comparison, three tool stones from distant sources in the 

Jurgens assemblage (Dawson petrified wood, Flat Top chalcedony, and Hartville Uplift chert) 

together total 81 percent of the assemblage according to artifact count and 53 percent of the 

collection based on total weight of the tool stones from distant sources (Table 10.3). 

The thinking that the Jurgens artifact assemblage represents a larger social gathering 

than that represented by the Locality V artifacts is further supported by the observation that a 

wide variety of tool stone from very distant sources is present in the Jurgens collection, but 

not in the Locality V assemblage.  In relation to the Jurgens site, the very distant sources of 

tool stone are situated in various directions from the site.  Tool stone from six very distant 

sources occur in the Jurgens assemblage.  Together, the sources of the tool stones are spread 

throughout a huge area that includes the Wyoming Basin (Wamsutter oölitic chert), the 
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Northwest Plains (Ft. Union porcellanite), the Northern Plains (Knife River flint), the Central 

Plains (Smoky Hill jasper) and the Southern Plains (Alibates agate and Edwards chert).  

Projectile points in the Jurgens assemblage occur in a significantly higher proportion in the 

combined sample of tool stones from very distant sources in comparison to artifacts from 

distant sources.  This observation suggests that participating bands acquired primarily points 

and preforms from nonlocal sources through an exchange network prior to aggregating with 

other bands for communal hunting.  In contrast, no tool stone from Locality V can be said to 

definitely derive from a very distant source.  A possible exception is TRSS.  As discussed 

previously, the existing published literature indicates that sources occur in the Powder River 

Basin, but specific sources are not discussed.  Based on the location of the Powder River 

Basin in relation to Hell Gap, the TRSS present in the Locality V assemblage is believed to 

derive from either distant or very distant sources. 

 

Western Middle Park Cluster 

Barger Gulch Site Complex, Locality B.  To assist in evaluating competing potential 

explanations for the tool stone composition of Locality B as formulated from the alternative 

perspective, the raw material availability and potential for winter occupation in that portion of 

the Plains and in those intermontane basins and valleys that neighbor Middle Park will be 

briefly reviewed.  For heuristic purposes, this discussion will assume that Folsom bands had 

ranges similar in size to the largest known ethnographic example. 

A band that had Middle Park in its range, as well as lower reaches of the Colorado 

River drainage to around the city of Glenwood Springs, would have the Middle Park sources 

in the eastern part of its range.  The western part would be in land conducive to winter 

occupation, as seen in the fact that later Archaic peoples wintered here at the Yarmony 

Pithouse site. 
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The next band downriver would operate within a range that may have extended to 

about the Utah state line.  No high-quality lithic sources are known within this area.  That 

later peoples wintered in this area is seen at the Kewclaw site, where an Archaic pithouse was 

excavated near the town of Parachute (Cassells 1997:104-105). 

To the northwest of Middle Park lies the Yampa River valley which is accessible 

over Rabbit Ears Pass.  By following the Yampa River drainage downstream for about 150 

km, one arrives at the source area of Bridger chert in the Sand Wash Basin.  Therefore, if the 

group camped at Locality B included people from a band in the Yampa River drainage, there 

may be some Bridger chert in the assemblage.  That later foragers wintered in this area is 

seen at a number of sites, including the Red Army Rockshelter near Hayden, Colorado, which 

contained an Archaic pithouse (Pool 1997). 

A band with its range in North Park and further north-northwest down the North 

Platte drainage to around Rawlins, Wyoming may have had access to the source of Windy 

Ridge quartzite known from the northeast portion of North Park.  Stone from this source 

would be difficult to differentiate from the main source of this tool stone in the northwest part 

of the Middle Park drainage.  That later Archaic people wintered in the lower portion of this 

area is seen at two pithouse sites near Seminoe Reservoir known as the Shoreline site and the 

Medicine House site (Miller and McGuire 1997; Walker et al. 1997). 

Another band may have operated in a range situated east of the Front Range.  

Primary sources of Dawson petrified wood are in the southern part of this area.  Whether a 

band in this area would incorporate Middle Park in the habitual range that it used on an 

annual basis is uncertain because this would require annual treks over the high Front Range.  

Participation of people from a band situated east of the Front Range in large-scale bison kills 

planned in Middle Park does not seem out of the question, however.  Wedel (1964) remarks 

on the suitability of the foothills region around Boulder, Colorado for winter habitation. 
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South of Middle Park lie South Park and the Upper Arkansas Valley.  These regions 

would not be conducive to overwintering, but could have been used by bands that wintered to 

the east or west.  For example, a band that wintered on the Plains within the Arkansas River 

drainage around Cañon City would be close to the sources of Dawson petrified wood in the 

Palmer Divide area and upon moving west into the mountains, would have access to the 

sources of quartz crystal east of South Park as well as the Trout Creek jasper quarry, located 

west of the park. 

With the above understanding of the tool stone availability in regions surrounding 

Middle Park, a number of possible explanations of the tool stone composition of Locality B 

developed under the alternative view may be considered.  Being able to assess which 

explanation is best is hampered by the fact that of the 16 tool stones comprising the 

collection, 11 have not been positively identified to a specific source.  Nevertheless, possible 

explanatory scenarios are presented along with mention of their pros and cons when 

appropriate in an effort to develop the alternative view of land use. 

In contemplating possible land use scenarios, it is relevant to note that tool stone 

brought to Locality B from outside Middle Park arrived there in a limited range of artifact 

types.  The kinds of artifacts made of the most common tool stones from outside the park will 

be considered first.  These tool stones include Trout Creek jasper, opaque, weakly banded 

gray-to-brown chert, pink translucent chalcedony, and quartz crystal.  The sample of Trout 

Creek jasper demonstrates that this tool stone was disproportionally used in the manufacture 

of hunting weaponry.  The sample is composed of the fragment of a biface that arguably was 

intended to be used for point manufacture, a point preform, three channel flakes, and 246 

small flakes.  The small flakes from the site were not analyzed to determine if they derive 

from the reduction of blocky cores or bifaces, but considering the types of artifacts made of 

this material, the possibility that many of the flakes derive from bifacial reduction of point 

preforms seems likely.  Also, five artifacts of Trout Creek jasper are generally classified as 
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“flake tools.”  The next most common non-Kremmling Chert tool stone is the gray-to-brown 

chert.  Judging from the kinds of artifacts made of this material, it can be said that a lot of this 

stone present on the site was in the form of point preforms which were finished into points at 

the site.  The sample of this tool stone includes one point base, 6 channel flakes (2 of which 

refit to flutes on both faces of the point base), 143 small flakes, and one flake tool.  The third 

most common non-Kremmling chert tool stone is the pink translucent chert which may be 

Flat Top chalcedony.  The sample of this material includes 88 small flakes and one end 

scraper.  It is relevant to note that the tool is of a type that is needed at bison kills where hides 

were to be processed.  Also, from the above review of other Paleoindian assemblages in the 

study area, the end-scraper is a tool type that, like points and preforms, was sometimes 

transported considerable distances.  Finally, the fourth most prevalent non-Kremmling chert 

tool stone is the material that may be quartz crystal.  The sample of this material includes 

only debitage.  Because most of the 72 artifacts are pieces of shatter, it seems doubtful that 

the finishing of projectile points is represented. 

Other tool stones that may be from outside Middle Park may show the same pattern 

of being primarily represented by points, preforms, and small flakes possibly resulting from 

the finishing of points.  The tool stone designated as “other” includes a point made of stone 

described as “dark yellow-orange mottled chert” as well as 15 small flakes, but it is not 

specified if the flakes are of the same material or are a grab bag of various tool stones.  A tool 

stone described simply as speckled chert is represented by 15 small flakes. 

Finally, some of the tool stones that are possibly from nonlocal sources outside 

Middle Park are represented wholly or principally by flake tools.  Included are the pink 

dendritic chert and a red and yellow translucent chert, both of which are represented by a 

single flake tool.  A coarse brown chert is the raw material of two flake tools and one small 

flake. 
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One hypothetical scenario developed under the alternative view to explain the tool 

stone composition of Locality B envisions the site as the result of bands that may be 

considered local in so far that they operated in habitual ranges that included occupying 

Middle Park for part of the year and making use of Kremmling chert.  This model is 

somewhat analogous to the historic Ute coming into Middle Park from the lowlands to the 

west where they spent the winter and occupying the park at the same time that the Arapaho 

made seasonal use of the park from their wintering bases in lowlands to the east.  Prior to 

aggregating for a large-scale hunt in Middle Park, dispersed elements of a local band that 

wintered west of the park may have obtained artifacts of Trout Creek jasper and quartz crystal 

in trade with people to the south who made seasonal use of the South Park area.  The 

presence of artifacts of Dawson petrified wood, Morrison quartzite, and pink translucent 

chalcedony could have arrived from the site if a band that wintered east of the Front Range 

similarly obtained tool stone through an exchange network in anticipation of participating in a 

communal hunt planned in Middle Park. 

An observation that does not conform to the suggestion that local bands that normally 

made use of Middle Park on a seasonal basis jointly occupied Locality B is the near total lack 

of the other two main tool stones of Middle Park.  If Middle Park was occupied by dispersed 

units of one or more bands that then coalesced to participate in a communal hunt, one would 

expect that there would be appreciable amounts of artifacts of Windy Ridge quartzite from 

family units arriving from the northern part of western Middle Park or North Park.  Also, one 

might expect to see at least some artifacts of Table Mountain jasper from people arriving 

from the eastern part of Middle Park.  Instead, only one small flake is identified as Windy 

Ridge orthoquartzite and no artifacts of Table Mountain jasper are reported.  This nearly total 

lack of the other main Middle Park tool stones suggests that a local band may not have 

participated in the communal hunt or that the aggregation was so large that any artifacts of 
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Middle Park tool stone brought in by local people were swamped by the artifacts of 

Kremmling chert newly made during gearing up operations. 

Another model that is rooted in alternative thinking might instead propose that the 

small amounts of nonlocal tool stones represent hunters from neighboring bands arriving in 

Middle Park to participate in a planned communal hunt.  As theorized by MacDonald (1999), 

their motivation may have been to attend a large social gathering to socialize with prospective 

spouses.  Upon initial consideration, the fact that small amounts of hunting weaponry made 

of a variety of nonlocal tool stones are present would seem to be congruent with McDonald’s 

hypothesis.  If indeed the nonlocal tool stones reflect socialization and courtship activities 

common to all adult hunters at some time in their lives, it is expected that the points and 

related artifacts of nonlocal stone would demonstrate a wide range of flint knapping skill 

levels, with most being of average workmanship.  In Chapter 8, it was suggested that fluting 

of Folsom points may require excellent flintknapping skills.  If true, the fact that a preform of 

Trout Creek jasper and a preform of presumably nonlocal gray-to-brown chert were fluted 

on-site would strongly suggest that the preforms of stone from distant lands were worked by 

an expert flintknapper, not a hunter of average skill.  The artifacts of Trout Creek jasper in 

particular possess qualities demonstrative of a skilled flintknapper.  The fragment of a large 

biface is extremely thin.  It has a width-to-thickness ratio of 8.4 to 1 and considering that it 

was once part of an even wider biface, Surovell et al. (2003:85-86) suggest that the original 

biface may have had a width-to-thickness ratio of over 10 to 1.  The artifacts of Trout Creek 

jasper, then, are more indicative of having been worked by an expert flintknapper, rather than 

an ordinary hunter visiting from the South Park area. 

A final hypothetical scenario that conceivably could explain the kinds and amounts 

of nonlocal tool stones in the Locality B assemblage is that entire bands that normally 

operated in habitual ranges lying in distant lands traveled to Middle Park to participate in a 

communal hunt.  The expectation developed under the alternative view for the tool stone 
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composition of assemblages created by multiple bands aggregated at a tool stone source is 

that, “[t]ools discarded on-site will be made of a substantial amount of local stone procured 

by the local band along with substantial amounts of nonlocal stone procured within the home 

range of one or more visiting bands” (Table 8-5).  The Locality B assemblage does not 

conform to this expectation because there are only very small amounts of nonlocal tool 

stones.  As argued in Chapter 5, however, the situation in Middle Park may have been such 

that bison herd locations would have been more predictable that on the Plains.  This, coupled 

with the fact that the main Kremmling chert source area happens to be centrally situated 

within the expanse of sagebrush grasslands in western Middle Park where bison herds would 

likely be found during much of the year, would suggest that a visiting band could plan on not 

taking much stone from their home range and instead gear up at the Kremmling chert source 

area prior to the hunt. 

The stone from nonlocal sources mentioned above would suggest that if indeed entire 

bands were camped near Locality B, they may have arrived from at least two different 

directions.  One possible explanation of the presence of artifacts of Dawson petrified wood, 

quartz crystal, and Trout Creek jasper in the assemblage is that a band that wintered along the 

Front Range in the Arkansas valley and had access to the above materials within its habitual 

range was among the bands at Locality B.  One might also argue that the artifacts of Dawson 

petrified wood, Morrison orthoquartzite, and pink translucent chert (assuming it is Flat Top 

chalcedony) would support the thinking that another band that normally wintered along the 

eastern base of the Front Range in the drainage of the South Platte River east-northeast of 

Middle Park came over one of the passes in the high Front Range to participate in a bison kill 

in western Middle Park.  Artifacts of the gray-to-brown chert, which include a point and 

channel flakes, may have originated from a source in another region surrounding Middle Park 

and represent the participation of yet another band. 
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Some support for the notion that entire bands from distant lands had assembled at 

Locality B comes from a consideration of possible point styles evident in the collection.  

Different styles of Folsom points are arguably present in the assemblage, which would 

support the thinking that multiple expert flintknappers were present.  Four points in particular 

are demonstrative of a highly unusual, possibly idiosyncratic or regional style of 

manufacture.  From the basal edge, lateral edges of the points diverge rapidly from one 

another (Surovell et al. 2003:Figure 5.25 b, d, f; Waguespack et al. 2006:3.3 f).  Three are 

made of the local Kremmling chert, suggesting that the knapper possessing excellent 

flintknapping skill who made the points did so in Middle Park using the local chert.  The 

same unusual attribute is seen on two points from the Mountaineer site in the Gunnison Basin 

(Stiger 2006:Figure 12, middle row, second and third from the right), implying that the same 

idiosyncratic or regional point style was also present in that intermontane basin.  The 

Gunnison basin is situated south and west of Middle Park, adding to the evidence in support 

of the interpretation that a band that wintered east or west of the mountains and had access to 

tool stones in the South Park and Upper Arkansas Valley was one of the groups that were 

gathered together at Locality B.  (See Figure 5-1 to review the geographical position of the 

above regions in the Southern Rocky Mountains). 

 

Crying Woman Site.  When interpreted as a site near a source that is representative of 

occupation by a group intent on gearing up for communal hunting, the tool stone composition 

of the Crying Woman site supports the view that the geographic extent of band ranges was 

not necessarily greater than that known for ethnographic foragers.  Because the assemblage is 

small and derives from a single two-meter by two-meter excavation unit, interpretation of 

land use from the tool stone composition must necessarily be preliminary.  Nevertheless, if 

the presence of only fluted points of Folsom age at the site is more likely to indicate a multi-

band group rather than a single band, it is noteworthy that the tool stone composition of the 
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assemblage may be interpreted as supporting the view that more than one band was present.  

Under the alternative view, discarded tools in assemblages from sites at sources that were 

produced by multi-band aggregations may sometimes contain substantial numbers of not only 

the local stone, but also stone from a nonlocal source that represents tools brought in by a 

visiting band.  No formal tools of Kremmling chert were recovered, however, but this could 

simply be a result of the small sample from the occupation layer obtained through excavation. 

Other Folsom sites in western Middle Park producing points made of Bridger chert 

provide supporting evidence that some form of recurring contact took place between the park 

and the Yampa River drainage.  Three sites located in the general vicinity of the Upper Twin 

Mountain site each produced a fluted Folsom point of the Sevenmile Ridge variety of Bridger 

chert.  One point was found at the Lower Twin Mountain site (Kornfeld and Frison 2000:139-

143:Figure 8 c; Naze 1986:27, Figure 4 g).  Another was reportedly found on a lithic scatter 

by a nearby spring (Naze 1986:10, Figure 3 a, b).  A third point was found on the Jerry Craig 

site, away from the bonebed area that produced Cody and Angostura points.  Finally, the tiger 

chert variety of Bridger chert is the raw material of a distal point fragment from Middle Park 

that has an accentuated tip comparable to those noted on so-called Goshen points from the 

Upper Twin Mountain and Mill Iron sites.  The artifact was found at a lithic scatter in the 

Barger Gulch site complex designated Locality I (as in the letter “I”) (Waguespack et al. 

2006:5-6, Figure 1.3 a). 

It may be significant to note that no formal tools or even waste flakes of the two other 

main Middle Park tool stones besides Kremmling chert were recovered from the Folsom 

occupation layer in Excavation Unit 1.  The reader will recall that at the nearby site of 

Locality B, only one flake of Windy Ridge orthoquartzite is mentioned.  Perhaps the lack of 

other Middle Park stone besides Kremmling chert may mean that if a local band was part of 

an aggregated group that hypothetically geared up at the Crying Woman site, the plan was for 

participating bands to first gear up as an aggregated group at the Kremmling chert source area 
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because this was a high-quality source centrally located in the tract of open grassland in 

western Middle Park where communal bison hunts took place.  This possibility is supported 

by the proximity of the known Paleoindian bison bonebeds to the Kremmling chert source 

area.  The Jerry Craig site is only about 11 km from the source area and the Upper Twin 

Mountain site is about 16 km distant. 

 

Medicine Creek Cluster 

Red Smoke Site, Zone V.  The tool stone composition of the Zone V collection 

supports the view that Paleoindian bands operated within ranges that were not necessarily 

tremendously larger than ethnographically documented foragers.  If Zone V is the product of 

one or more occupations by a single local band involved in gearing up for large-scale bison 

hunting, it is expected that local stone will dominate the assemblage because Smoky Hill 

jasper is available in the local environment from high-quality sources.  In the situation where 

neighboring bands are planning to cooperate in a communal hunt and have high-quality 

sources of stone in their home ranges, the bands would have the option of gearing up with 

those tool stones before aggregating with the others.  Distant areas to the northwest and 

northeast of the Medicine Creek Paleoindian sites lie within the drainage of the Platte River 

and distant areas to the southwest are within the upper reaches of the Kansas River drainage.  

These areas are conducive to habitation by foraging peoples, but have no known high-quality 

sources of tool stone.  Therefore, if bands whose home ranges were in these distant areas 

planned to get together for a bison hunt, they would not be able to gear up in their home 

ranges.  Rather, they might meet and gear up at one of the high-quality sources of jasper in 

the Medicine Creek drainage.  Distant lands to the southeast of the Red Smoke site lie in the 

Kansas River drainage.  The main source area for Smoky Hill jasper mapped by Holen 

(1991:401, Figure 23.1) occurs in the distant lands southeast of Medicine Creek, so a band 

whose home range lies in this area would have the option of gearing up before traveling to 
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Medicine Creek.  Considering that high-quality sources of the same tool stone are available in 

Medicine Creek, the band may have chosen to gear up using Medicine Creek stone along 

with any other participating bands, rather than to carry stone with them.  In light of the above, 

the near complete dominance of Smoky Hill jasper in the assemblage from Zone V is what 

would be expected under the alternative view for either a singe-band or a multi-band group of 

people gearing up for a communal hunt. 

Comparison of the tool stones from very distant sources present in both the Zone V 

point collection from Red Smoke and the Allen site reveals that essentially the same set of 

sources occur in these two sites that produced similar kinds of projectile points.  Occupations 

of the Allen site were suggested to be principally the product of small groups associated with 

one or more local bands of an eastern plains people that made beveled tools and concave-

based lanceolate points.  Throughout two millennia of site reuse, bifaces and points of the 

following tool stones from very distant sources were transported to the site: Flint Hills chert 

or Nehawka chert, Table Mountain chert or Flat Top chalcedony, Hartville Uplift chert, and 

Alibates agate.  Occupation of Zone V at Red Smoke is here preliminarily attributed to a 

potentially large group of people who were involved in communal bison hunting.  The 

occupants of the site made concave-based lanceolate points during a time period when Cody 

points were in use on the western plains.  Points of tool stone from essentially the same very 

distant sources listed above are present in the point collection from Zone V (Table 12-6).  If 

indeed the two sites were produced by people of the eastern plains cultural group, it would 

not be unexpected that assemblages from those sites would produce evidence of interaction 

with the same very distant lands.  However, while the tool stones from very distant sources in 

the Allen site accumulated over the course of two millennia, what is essentially the same set 

of tool stones in the Zone V point collection at Red Smoke may have be deposited during a 

single episode of site use. 
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Two cultural mechanisms may be proposed to explain the presence of the relatively 

few points of raw materials from very distant sources in the Zone V point collection.  Though 

reasons may be offered to suggest why one particular mechanism may be more or less likely 

than the other, it is not yet possible to determine definitely which explanation for the presence 

of the points from very distant sources is best. 

Though it may be possible that a single band acquired points and preforms through 

trade with people in very distant lands, the fact that essentially all the tool stones from very 

distant sources are present would tend to favor the view that Zone V may have been produced 

by a multi-band group that included neighboring bands from distant lands that brought stone 

they had acquired from sources in lands that were in turn very distant in relation to their 

homelands.  As discussed in Chapter 8, a distant band affiliated with the eastern plains 

cultural group that inhabited a range to the northeast of Medicine Creek in the lower Platte 

drainage would have been in an area where Nehawka chert was available for use in the 

context of bison hunting as seen at the Meserve site.  Furthermore, evidence from the Clary 

Ranch and Scottsbluff sites, as well as the Hell Gap site complex, suggests that a distant band 

of the eastern plains culture inhabiting the lower reaches of the North Platte drainage to the 

northwest of Medicine Creek would have been in an area where Flat Top chalcedony or Table 

Mountain chert was available for use during bison hunts, as were Hartville Uplift materials, 

which would have been brought into the area by Cody peoples.  Finally, a distant band of the 

eastern plains cultural group living to the south of Medicine Creek in the Kansas River 

drainage would have been in an area where at least some Alibates agate was evidently 

available for use in bison hunts, as seen at the Norton site (Hofman et al. 1995).  Trading for 

points and preforms with a neighboring cultural group may best explain the presence of Cody 

points made of stone from very distant sources in the Hartville Uplift (Spanish Diggings 

orthoquartzite) and on the Southern Plains (Alibates agate). 
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A final possible cultural mechanism that might be proposed to explain the presence in 

Zone V of points made of stone from very distant sources is that they were brought in by a 

few hunters from very distant bands who were seeking spouses from surrounding social units.  

In support of this view, MacDonald (1999:Table 1) presents ethnographic data on the average 

distance between the birthplaces of spouses for a sample of six cultural groups, a statistic 

referred to as the mean mating distance.  For example, data on the !Kung Bushmen shows the 

mean mating distance to be 66 km.  The maximum dimension of the !Kung band at the Dobe 

waterhole is 22 km (Table 8-1).  Thus, the average mating distance is three times the size of a 

band range, based on a truly meager amount of data.  Armed with this observation alone, one 

might suggest that if a source of very distant stone is within three range diameters of the Red 

Smoke site, then support would be garnered for MacDonald’s thinking.  Indeed, using the 

range diameters used here for Plains Paleoindians, the Hartville Uplift sources are about three 

range diameters away from Red Smoke, the Nehawka source area is two range diameters 

away, and the Alibates source area is three range diameters away from Red Smoke.  My 

concern with MacDonald’s idea lies in the observation that points of stone from very distant 

sources all appear to be made by expert flintknappers (Knudsen 2002:Table 7.3, Figure 7.10 

a, c, e, f, 7.11 a-d).  If points of very distant stone were brought in by hunters in general, one 

would expect to see a range of flintknapping skill levels evident in the points.  The 

observation that the points appear to be made by expert craftsmen would instead tend to favor 

the idea that they are items that arrived at the site in an exchange network. 

 

Lime Creek Site, Zone I.  The tool stone composition of the Zone I worked pieces 

best conforms to the view that Paleoindian bands operated within ranges that were not 

necessarily much larger than those known for ethnographic foragers.  One or more bands that 

could be considered local in that their home range included the Medicine Creek drainage may 

not have been affiliated with the western plains cultural group that made Cody points.  
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Rather, a local band inhabiting the Medicine Creek drainage may have been affiliated with 

the eastern plains cultural group that made beveled tools and concave-based lanceolate points.  

A group composed of one or more Cody bands camped out at a lithic source in Medicine 

Creek may have come from one or more habitual ranges situated in distant lands off to the 

northwest, west, or southwest.  These ranges would have been situated in areas that are 

completely lacking of high-quality sources of stone.  Cody bands inhabiting these ranges 

would have to somehow procure stone from nonlocal sources and the closest sources 

available to them may have included the Smoky Hill jasper outcrops in Medicine Creek or the 

sources of WRGS on Flat Top Butte or Table Mountain.  Whether the Cody occupation of 

Zone V would have been produced by a group of one or more bands is problematic.  

Nevertheless, the fact that the discarded tools in the Zone I assemblage are primarily of the 

local jasper is in keeping with the alternative view’s position that the scale of Paleoindian 

land use may have been comparable to that of ethnographically known peoples.  If sources of 

Smoky Hill jasper in the Medicine Creek drainage were the closest high-quality source of 

stone available to the Cody band or bands that produced Zone I, then discarded tools in the 

collection should be mostly made of the local jasper.  Evaluation of this expectation is 

hindered by the relatively few numbers of discarded formal tools.  Informal tools, including 

flake tools, wedges, and hammerstones are indeed either completely or mostly made of 

Smoky Hill jasper, but these artifacts may not have been in use for very long before being 

discarded (Table 12-7).  Among the formal tools, the two end scrapers examined by Hicks 

can not be said to be mostly made of the local jasper — only one is.  However, the four end 

scrapers and two end-and-side scrapers illustrated by Davis (1962:Figure 13 a-b, e-h) in a 

black-and-white photograph may be of the local jasper, especially three that appear to retain a 

chalky cortex on their dorsal faces.  In the small sample of points in the assemblage, a slight 

majority was made of the local jasper (three of five points, see Table 12-7).  Though 

providing less than resounding support for the alternative view, the above information on the 
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tool stone composition of the worked pieces of flaked stone from Zone I best agrees with the 

alternative model of land use. 

 An observation worth noting in regard to land use patterns related to large-scale 

bison hunting is that the Medicine Creek source area may have been somewhat differentially 

located with respect to the bison hunting area of the eastern plains cultural group in 

comparison to that used by the western plains people.  Sites with bison bonebeds that contain 

concave-based lanceolate points occur both to the east and to the west of an imaginary north-

south line through the Medicine Creek drainage.  Sometimes the bonebeds west of the line 

also contain Cody points.  Conversely, currently known bonebeds containing Cody points 

only occur to the west of the north-south line through the Medicine Creek drainage.  From 

this, one might theorize that the Medicine Creek source area was situated somewhere in the 

eastern end of the area normally used by people of the western plains cultural group for large-

scale bison hunts. 

Support for the above thinking comes from the distribution of the very distant sources 

of stone represented in the Zone I artifact collection.  If the above supposition is true, a Cody 

group in an area west of Medicine Creek would travel generally eastward if the people 

planned to gear up with Smoky Hill jasper prior to bison hunting.  In this situation, one would 

expect that the few artifacts of stone from very distant sources that may be in a Cody 

assemblage at Medicine Creek to be from western sources.  It is these western sources that a 

Cody band living in distant lands west of Medicine Creek would have most access to via 

direct procurement by a task group or exchange with other groups.  The fact that only one 

point of Hartville Uplift chert and one end scraper of Flat Top chalcedony or Table Mountain 

chert are present in the collection is more in line with the thinking that these artifacts were 

acquired by the Cody group through exchange, rather than through an actual visit to a very 

distant lithic source by a task group or an entire band.  The interpretation presented above for 

the presence of artifacts of stone from very distant sources in the Red Smoke assemblage 
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suggests that cultural groups of the eastern and western plains did engage in some exchange 

of artifacts, particularly points, so it is not beyond the realm of possibility that there could be 

some Nehawka chert, for example, in a Cody site at Medicine Creek.  The point to be made, 

however, is that if the proposed positioning of eastern and western plains cultural groups on 

the landscape is accurate and if a Cody group traveled east to gear up at Medicine Creek, then 

western sources of very distant stone would most likely be present in the assemblage instead 

of eastern sources. 

Although the numbers of artifacts of stone from very distant sources in the Zone I 

assemblage is small and therefore precludes making any definitive statements, the fact that 

only western sources are represented does provide some support for the above ideas on Cody 

land use and exchange.  The end scraper could derive from either Flat Top Butte in the lower 

South Platte drainage, or Table Mountain in the lower North Platte watershed.  Indurated 

Cretaceous sandstone is available in the lower North Platte drainage in an area north of 

Scottsbluff, Nebraska (Lawrence Conyers, cited in Bamforth 2007:186) and could have been 

the source of the ground stone artifacts in the assemblage.  The sources of the point of 

Hartville Uplift chert would have been further west up the North Platte drainage. 

A final artifact from the Lime Creek site made of the tiger chert variety of Bridger 

chert is deserving of mention because if it came from Zone I, it would strengthen the case 

presented above in support of the idea that tool stones from very distant sources are from 

lands to the west that were inhabited by people who made Cody points.  The artifact is a large 

flake with retouched edges (Hicks 2002:Appendices C-D, catalog #8269).  Bamforth 

(2007:239) suggests the artifact was a blank for a point.  The artifact lacks specific 

provenience information and can not be definitely attributed to Zone I, but it is worth noting 

that this cultural level produced far more worked pieces (n = 128) in comparison to Zone II (n 

= 2) or Zone III (n = 32) (Davis 1962:Table I).  The closest source of tiger chert that I am 

aware of are two adjacent quarries (5MF2677 and 5MF4325) in the Sand Wash Basin of 
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northwest Colorado, located west of the Lime Creek site at a straight-line distance of 680 km.  

The great distance from the site to the source suggests that the artifact may have arrived at the 

site by means of a series of exchanges.  Alternating bands of light and dark brown give the 

tool stone a striking appearance.  One might think that this would have enhanced the artifact’s 

value as an exchange item outside of the Wyoming Basin.  However, the striking contrast 

between the light and dark colored bands on prehistoric artifacts of tiger chert develops only 

after a considerable period of weathering.  As pointed out by Love (1977:23), “[m]ost freshly 

flaked chert is dark brown and only subtly banded…  Most of the tools made from tiger chert 

cores would not have had much apparent aesthetic appeal until long after they had been used 

and discarded.  Therefore, the excellent flaking qualities and usability of the chert was its 

prime attraction.”  Cody peoples are known to have occupied the Wyoming Basin, but so did 

contemporary people who made Angostura points.  Therefore, if the artifact is from Zone I, 

its presence at the Lime Creek site may be interpreted as resulting from a long-distance 

exchange network between Cody peoples of the Central Plains and other people in the 

Wyoming Basin of either Cody or Angostura affiliation. 

 

INTERPRETATION OF LAND USE REGULARITY 
FROM THE ALTERNATIVE PERSPECTIVE 

 

Kersey Cluster 

The proximity of the Kersey cluster sites to one another may have bearing on the 

question of the degree of regularity involved in Paleoindian land use related to large-scale 

bison hunting.  The traditional view promotes an image of Paleoindian land use as having 

been shaped by the unpredictable distribution of bison herds which could have been found 

virtually anywhere within a large area.  The fact that the Kersey cluster consists of three sites 

definitely or arguably associated with large-scale hunting that are all within a few kilometers 
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of one another does not conform to the traditional view that bison bonebeds essentially mark 

the location of where Paleoindians happened to find and  kill a herd of bison. 

Rather, the proximity of the three sites is more compatible with the view of the sites 

as temporary hunting camps that may be close together in the Kersey area for reasons having 

to do with large-scale bison hunting as envisioned by alternative thinkers.  As argued in 

Chapter 4, the amount of work represented by the number of bison remains present in 

bonebeds produced during warm weather strongly suggests that some communal kills would 

have required the labor of an entire band to process the procured animals before the meat 

would spoil, while the larger kills would necessarily have involved multiple bands.  From 

this, one might theorize that once plans for a bison hunt were finalized, individuals would 

have to inform dispersed groups of the plan to meet at a certain time and place.  It may be 

relevant to note that the Kersey cluster is situated close to a major river confluence which 

could have served as a known, easy-to-find location on the landscape at which people could 

meet for bison hunting.  From the Frazier site, the confluence of the South Platte and Cache la 

Poudre rivers is only about two km to the northwest.  An alternative interpretation of the 

Kersey cluster would have Paleoindians aggregating near the confluence, establishing 

temporary hunting camps, surrounding and killing bison herds in the surrounding 

countryside, and transporting carcass segments back to camp for further processing.  This 

basic hypothetical scenario was supported by data from the Jurgens artifact assemblage and 

future study of the Frazier and Powars collections from this theoretical understanding may 

provide further support. 

An alternative view of Paleoindian land use would expect a certain amount of 

similarity to exist in the tool stone composition of assemblages from the Kersey cluster and 

currently available data support this idea.  Under the alternative view, the landscape in post-

Clovis times would have been populated with neighboring bands.  During much of the year, 

various forms of social interaction among bands, such as individuals and small groups 
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visiting friends, relatives, and prospective spouses in neighboring bands, would normally 

result in at least small amounts of tool stones from distant sources on the Plains to occur in 

assemblages of neighboring bands.  At the Kersey cluster where local stone is available, 

assemblages from all sites arguably contain some amounts of local tool stone from the White 

River Group as well as stone from distant Plains sources.  For the Powars site, it must be 

assumed that local stone is likely present among the more than130 points, preforms, or 

channel flakes comprising the half of the sample that could not be sourced.  All three 

assemblages contain some amount of stone from the three distant sources on the Plains.  

These include Flat Top chalcedony from a source downriver to the east, Dawson petrified 

wood from the Palmer Divide to the south, and dendritic chert form the Hartville Uplift to the 

north.  All three of the sites are arguably the products of communal bison hunting.  In regard 

to the Powars site, this assessment is based on the recovery of a lot of points and related 

manufacturing debris, rather than the presence of a bonebed because the site was deflated and 

bone scraps recovered were not identifiable to species.  For assemblages produced as a result 

of communal hunting, the relative amount of stone from local and distant sources can vary 

greatly according to the particular circumstances surrounding each bison hunt.  

Circumstances include how many bands were involved, which particular bands cooperated, 

and which of the three tool stones from distant high-quality sources were acquired to gear up 

for the hunt.  The amount of variability that can occur in assemblages that were all produced 

during communal hunts is illustrated by the three collections from the Kersey cluster. 

The Jurgens site contained 17 percent local stone (WRGG), as well as 81 percent 

from the three distant sources and is interpreted as having been produced by multiple bands.  

Most stone from distant sources comes from the Flat Top Butte source, located to the east, 

down the South Platte drainage (60 percent of the assemblage).  Lesser amounts of stone 

from the other two distant sources are present (14 percent Hartville Uplift chert and six 

percent Dawson petrified wood). 
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In contrast, the Frazier assemblage may prove to contain as much as 67 percent local 

stone (WRGG) along with 29 percent nonlocal stone and may be interpreted as having been 

produced by the local band.  In the category of nonlocal stone, a total of 14 percent of the 

assemblage is stone from the distant source in the Hartville Uplift and 13 percent is stone 

from a very distant source on the Southern Plains (Alibates agate).  From the above data, one 

possible interpretation of the Frazier assemblage is that it is the product of a communal hunt 

by the local band that had acquired stone from distant and very distant high-quality sources to 

gear up.  Only small amounts of stone from the two other distant sources (Flat Top 

chalcedony and Dawson petrified wood) occur in the assemblage but, as explained above, are 

to be expected in small amounts under the alternative view. 

The more limited data available on the tool stone composition of the Powars site 

may, with further study, prove to support an interpretation of the site as having been produced 

through aggregation of bands with local and distant home ranges for the purpose of 

communal bison hunting.  Data on the tool stone composition consists solely of a sample of 

269 fluted Folsom points, point preforms, or channel flakes, about half of which were 

assigned to tool stone types from known sources.  According to the alternative view, in an 

environment without a local high-quality source of stone, a sample of points may contain a 

higher proportion of nonlocal stone in comparison to entire assemblages because points are 

the kind of artifact that would tend to have been made of stone from distant high-quality 

sources.  With this precaution in mind, it is noteworthy that about half of the points and 

related manufacturing debris could not be identified to a source.  If further study of the 

artifacts determines that the unidentified specimens were made from local stone, this would 

support an interpretation of the site as being the product of a communal hunt involving the 

local band.  A total of 43 percent of the artifact sample is made of stone from the distant 

source of Hartville Uplift chert.  Among the possible interpretations of the high amount of 

Hartville Uplift chert in the assemblage are that the local band may have acquired the stone to 
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gear up through direct procurement of the stone by task groups or through an exchange 

network.  As elaborated in Chapter 8, sites related to communal hunting that are of Folsom-

age and contain fluted points, rather than unfluted points, are more likely to have been 

produced by a multi-band aggregation.  For this reason, the interpretation that the Powars 

assemblage represents cooperation between a local band and a visiting band from the north 

for the purpose of communal bison hunting is favored.  Artifacts of stone from the other two 

distant sources (Flat Top chalcedony and Dawson petrified wood) also occur in the sample in 

small amounts, but this is not unexpected under the alternative view. 

In light of the above, the tool stone composition of the assemblages from the Kersey 

cluster sites supports the contention that Paleoindian land use was characterized by a certain 

amount of regularity.  This is seen in evidence supporting the view that during certain times 

of year, bands of the South Platte drainage would camp near the confluence of the South 

Platte and Cache la Poudre rivers where they would engage in communal bison hunting.  To 

prepare for the hunting season, people would exploit the locally available gravels for tool 

stone, as well as gear up with stone from distant high-quality sources.  In some instances, 

members of a single band would cooperate to conduct a communal bison kill.  In other 

instances, people from multiple bands with neighboring home ranges would aggregate for 

communal bison hunting. 

 

Hell Gap Cluster 

Evidence from the Hell Gap site complex supports the view that Paleoindian land use 

involved a certain amount of regularity, at least in one respect.  It was argued above that most 

of the occupations of the Hell Gap site cluster were by groups of people involved in gearing 

up and otherwise preparing for large-scale bison hunting.  Four Paleoindian sites in the 

cluster are located along a .75 kilometer-long stretch of Hell Gap Creek.  As presented here, 

Locality I contains six cultural levels, Locality II is a location that originally had five 
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Paleoindian cultural levels (most of which were subsequently affected by alluvial erosion and 

redeposition), Area III has two definite cultural levels, and one definite cultural level is 

present at Area V.  Weak spring activity is reported at Localities I, II, and V and the open 

woodland in which the sites are located would have provided a source of firewood, therefore, 

the sites evidently offered an attractive place to camp.  It was suggested that a major reason 

the sites comprising the cluster were chosen for occupation was the presence of nearby high-

quality chert sources where tool stone for gearing up could be obtained.  In sum, the above 

information suggests that in one respect, Paleoindian land use related to preparing for large-

scale bison hunting was regular in so far that it involved repetitive use of this area, which was 

conducive to habitation and near a major source area. 

However, use of the Hell Gap area during the large-scale bison hunting season was 

not regular in the sense that the area was reused frequently.  To the contrary, reoccupation of 

the area was infrequent because the time between deposition of cultural levels at the same site 

is best measured in terms of centuries.  From this, it should not be immediately concluded 

that large-scale bison hunts took place on such an infrequent time schedule.  A recurring 

theme throughout this dissertation is that communal hunting occurred during a time of year 

that arguably permitted meat to be stored for a relatively lean time of year.  If a main purpose 

of communal hunting was to assist in surviving a lean time of year, this would in turn imply 

that communal hunting would have been an annual occurrence.  Duguid (2009:315) reports 

that multiple Paleoindian sites besides those at Hell Gap are present at water sources in 

canyons along the eastern edge of the Hartville Uplift.  This would suggest that gearing up for 

communal bison hunting in the Hartville Uplift area may have occurred in a number of places 

besides Hell Gap.  Still, given the available evidence, the matter of whether aggregation of 

Paleoindians for large-scale hunting would have occurred on an annual basis or much less 

frequently is still an open question. 
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One aspect of Paleoindian land use that does appear to have involved a high degree 

of regularity as supported by evidence from the Hell Gap site cluster is the time of year 

during which people aggregated for large-scale bison hunting.  As demonstrated by the 

discussion in Chapter 8, the seasonal timing of large-scale bison hunting during Paleoindian 

times on the Plains in general occurred within a time frame that comprised only a minor part 

of the year.  Data on stages of tooth eruption and wear evident on specimens of bison 

dentition analyzed for six of the occupations at the Hell Gap site cluster indicates that five 

occupations took place during the usual large-scale bison hunting season for the particular 

Paleoindian time period represented.  These include the Folsom, Agate Basin, and Frederick 

occupations of Locality I, the Hell Gap occupation at Locality III, and the Cody occupation of 

Locality V.  The data from bison dentition also support the conclusion that the Agate Basin 

occupation of Locality II, which arguably was associated with large-scale bison hunting, took 

place outside of the normal bison hunting season for Agate Basin times on the Northwestern 

and Central Plains.  The reason that this particular bison kill occurred at an abnormal time of 

year is unknown. 

 

Medicine Creek Cluster 

The tool stone composition of the Allen collection is not only pertinent to the issue of 

the geographic extent of band movement, but also the matter of the regularity with which 

bands or subunits thereof used the landscape.  Situated along the lower reach of the main 

stem of Medicine Creek, the Allen site is arguably positioned in an ideal location to exploit 

not only the food resources of the gallery forest and neighboring uplands, but also the high-

quality sources of jasper that are present within a few kilometers.  The site was used 

throughout a period spanning a minimum of 2,000 radiocarbon years and refitting of flakes 

from the meter-thick cultural deposit demonstrates that the site was reoccupied many times 

during this period.  The Allen site is indicative of a high level of regularity in Paleoindian 
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land use in so far that evidence from the site paints a picture of local groups of men, women, 

and children repeatedly occupying the site throughout the Paleoindian period.  During the 

many occupations of the Allen site, this spot along Medicine Creek was used as a residential 

hub for use of the surrounding area for essentially the same kinds of activities throughout all 

of Paleoindian time, namely general foraging activities and procurement of stone from locally 

available high-quality sources for tool manufacture on-site.  Though artifacts deposited 

during individual site occupations can not be differentiated, the tool stone composition of the 

assemblage as a whole demonstrates that locally available Smoky Hill jasper was the raw 

material used to manufacture a very large majority of the stone tools used during each 

occupation of the site.  Miniscule amounts of tool stone from very distant sources in the form 

of points and mostly biface thinning flakes are present in the assemblage.  These tool stones 

demonstrate that throughout the two millennia during which the site was reoccupied, the 

people occupying the site interacted with others in surrounding regions to the extent that 

occasionally they received points or bifaces of tool stone originating from very distant 

sources that are spread throughout a very large area.  Sources represented are distributed from 

the lower Platte drainage or other regions to the east (Nehawka chert or Flint Hills chert), all 

the way up the North Platte valley to the Hartville Uplift (Hartville Uplift chert), and south as 

far as the Llano Estacado (Alibates agate). 

The regularity of Paleoindian land use patterns is more than the degree to which sites 

were reoccupied by local people through time.  The possibility that culturally distinct groups 

inhabited various environments must be better understood if the social aspects of land use are 

to be theorized.  As elaborated in Chapter 8, different kinds of points and hide scrapers in the 

eastern and western portions of the Central Plains give cause to hypothesize that culturally 

distinct groups existed.  Though it is beyond the scope of the dissertation to fully theorize 

possible causes of cultural differentiation on the Central Plains, it should be reiterated that on 

the Great Plains, increasing precipitation in the more easterly portions produces 
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corresponding changes in vegetation and available animal food resources.  Chapters 5 and 6 

demonstrate that latitudinal variation in climate on the Plains today was in effect during 

Paleoindian times as well.  From this, it may be hypothesized that environmental differences 

between the eastern and western Plains observable today may have been in effect during 

Paleoindian times as well.  If environmental differences between the eastern and western 

plains encouraged differing subsistence economies to develop among Plains foragers, this and 

other cultural differences may be expressed in differing material culture, including distinct 

types of points and hide scrapers.  If beveled tools prove to be diagnostic of the theoretical 

eastern cultural group, the presence of this tool type throughout the entire history of 

occupation documented at the Allen site, along with the corresponding lack of end scrapers, 

would support the hypothesis that Medicine Creek was within the homelands of the eastern 

cultural group for a majority of the Paleoindian period (back to at least 10,600 B.P.).  It 

would then follow that cultural differentiation across the Central Plains may have been a 

regular feature of forager land use and social interaction throughout much of the Paleoindian 

period.  Further study of the degree to which Paleoindian groups on the Central Plains varied 

from east to west is therefore needed to begin the difficult task of better understanding the 

degree to which Paleoindian land use involved regular, on-going interaction between long-

standing contemporary cultural groups. 

The Lime Creek and Red Smoke sites also demonstrate repetitive, though less 

frequent, occupation of a tributary stream in the Medicine Creek drainage.  When compared 

to the Allen site, the two sites along Lime Creek are closer to sources of Smoky Hill jasper, 

with both sites situated within a few hundred meters of an outcrop.  Though perhaps not as 

conducive to habitation as the main stem of Medicine Creek, the tributary drainage is 

amenable to camping, with drinking water and firewood available along Lime Creek.  

Occupation of the sites along Lime Creek was more episodic than at the Allen site.  Eight 

cultural levels were defined at Red Smoke.  Of these, six are Paleoindian in age, occur 
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throughout a horizontal depth of 3.7 m of the stratigraphic column, and represent 1,850 

radiocarbon years of the Paleoindian period (9820 ± 80 B.P. to 7970 ± 210 B.P.) (Knudsen 

2002:Figure 7.6; May 2007).  At the Lime Creek site, three Paleoindian cultural levels occur 

throughout a horizontal depth of 2.7 m of the stratigraphic column, and represent a period 

extending from the Cody occupation in Zone I (dating to ca. 9120 ± 510 B.P.) to a possible 

terminal Paleoindian occupation evident in Zone III. 

Based on available information, at least some of the levels at the Lime Creek sites 

arguably may represent occupation by potentially large groups of people for purposes related 

to gearing up for large-scale bison hunting.  As argued above, such may have been the case at 

Zone V of Red Smoke and Zone I at the Lime Creek site.  Though by no means definitive, the 

information available on the other levels at the Lime Creek sites suggest that different 

episodes of site use might also relate to occupation by groups involved in gearing up for 

large-scale bison hunting.  Zone III at the Lime Creek site may prove to be an example.  In an 

excavated area equivalent to an area measuring 6.8 m by 6.8 m, two possible middens were 

uncovered.  The possible middens contain hearths and, “[t]he surrounding soil zone, up to six 

feet away, was heavily carbon-stained and full of bone and flint [jasper] fragments, many of 

which were burned” (Davis 1962:69).  All animal bones from Zone III are of bison, with 

several individuals represented.  The level is not radiocarbon dated, but three points were 

recovered that may generally be classified as Late Paleoindian (Davis 1962:70-71).  One 

specimen in particular appears to be an almost complete preform that is most comparable to 

the Frederick type, at least in its outline form, but lacks the typical parallel diagonal flaking 

(Davis 1962:Figures 20a, 30).  As discussed in Chapter 8, the presence of evidence for 

production or use of powdered ochre may prove to be an activity associated with large-scale 

bison hunting.  With this in mind, it is noteworthy that ochre stains were uncovered during 

excavation of the uppermost Paleoindian level at Red Smoke site (zone VI), as well as the 

two overlying post-Paleoindian levels at the site (Knudson 2002:99, Table 7.2) 
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Pending the results of on-going and future studies, the Lime Creek sites may prove to 

demonstrate that Paleoindian use of the Medicine Creek drainage may be considered regular, 

at least in that jasper outcrops of the area were visited by people of both eastern and western 

plains cultural groups to gear up for communal bison hunting.  In particular, future refitting 

studies should be conducted to assess the number of occupations represented in cultural levels 

at both the Red Smoke and Lime Creek sites.  Based on currently available information, 

however, it may be argued that a potentially large group of people affiliated with the eastern 

plains cultural group geared up with local jasper at the Red Smoke site where they left 

primarily concave-based lanceolate points in Zone V.  The fact that the points in the Zone V 

collection that are made of tool stones from very distant sources define essentially the same 

very large area of the Central Plains as do the nonlocal tool stones in the Allen site 

assemblage supports the thinking that the same eastern plains cultural group with similar 

long-distance connections was responsible for both the Zone V assemblage and much of the 

Allen site assemblage.  A similar line of reasoning may be used to hypothesize that a large 

group of people affiliated with the western plains cultural group geared up at the Lime Creek 

site and left Cody points in Zone I.  Presence in the Zone I assemblage of tools made from a 

very distant source in the lower reaches of the South Platte or North Platte watersheds (Flat 

Top chalcedony or Table Mountain chert) and from a source area further west up the North 

Platte drainage (Hartville Uplift chert) bolsters the possibility that Zone I was occupied by a 

group from western lands. 

 

Western Middle Park Cluster 

A certain amount of regularity in Paleoindian land use is suggested by evidence from 

the cluster of sites in the central portion of the large tract of open sagebrush grassland in 

western Middle Park.  It is suggested that prior knowledge of the presence of high-quality 

sources of Kremmling chert in the area, coupled with knowledge that herds of bison would 
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also likely be available in the vicinity, could have enabled Paleoindians to plan their activities 

accordingly with the result that a certain amount of similarity in pre-hunt and post-hunt 

activities is observable in the archaeological record of different Paleoindian occupations.  

Although the degree to which the local high-quality tool stone was used to gear up for the 

hunt varied somewhat depending upon whether the aggregated group consisted of a formerly 

dispersed local band or a multi-band aggregation, each of the four assemblages provide 

evidence to support the view that gearing up using the Kremmling chert sources in Barger 

Gulch proceeded the hunt.  The two bonebed sites in the Troublesome Creek drainage suggest 

that bison herds killed nearby in a neighboring area of flat, open grasslands to the north were 

transported to temporary hunting camps at water sources with isolated stands of timber for 

further processing.  To review, three of the sites are of Folsom age  The Upper Twin 

Mountain site in the Troublesome Creek drainage produced unfluted points of Folsom age in 

association with a bonebed interpreted as a bone midden from processing of bison procured 

in a large-scale bison kill by an aggregation of members of a local band.  Locality B is 

located in the Kremmling chert source area in Barger Gulch and the Crying Woman site is 

nearby.  Both sites produced fluted Folsom points and are thought to represent occupation by 

multi-band aggregated groups.  The Jerry Craig site is a bison bonebed in the Troublesome 

Creek drainage that is interpreted as representing an occupation by a multi-band aggregation 

composed of people affiliated with mountain and western plains peoples who made 

Angostura and Cody points, respectively. 

The tool stone and artifact composition of the Upper Twin Mountain site supports the 

interpretation that a local Folsom-age band involved in the large-scale bison kill aggregated 

from throughout the park and primarily geared up with Kremmling chert from the nearby 

source in Barger Gulch.  It was argued above that the tool stone composition of the 

assemblage supports the contention that family units of a local band dispersed throughout 

Middle Park later coalesced in western Middle Park for a large-scale bison hunt around 
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October or November.  Projectile points and flakes from all three of the main Middle Park 

tool stone sources are present in the assemblage, including Table Mountain jasper from the 

eastern part of the park as well as Windy Ridge orthoquartzite and Kremmling chert from the 

western portion.  This would suggest that participating family groups dispersed throughout 

the park may have contributed toward gearing up operations by procuring stone from a 

nearby source before aggregating for hunting in western Middle Park.  If measured by tool 

stone weigh, however, Kremmling chert probably accounts for a large majority of the 

assemblage.  In large part, Kremmling chert was used to gear up by making flake tools from 

blocky cores. 

It is relevant to note that of the two high-quality sources of tool stone in western 

Middle Park, the Kremmling chert source is the closer to the Upper Twin Mountain bonebed.  

From the bonebed, the source of Windy Ridge orthoquartzite at the northern end of western 

Middle Park is 29 km away, but the closest high-quality source of Kremmling chert in the 

Barger Gulch drainage is at a distance of only 15 km.  It may be relevant to also note that 

Barger Gulch drains north into the Colorado River and that directly across the river from the 

gulch is the Troublesome Creek drainage.  Because it may be asserted that the bulk of the 

assemblage was made from tool stone acquired from the source area of Kremmling chert in 

Barger Gulch in order to gear up for a large-scale bison hunt, the fact that the source of 

Kremmling chert is also the closest to the bonebed in turn supports the hypothesis that 

participants in the bison hunt knew that the distribution of bison in western Middle Park was 

such that a herd could likely be killed relatively close to the source of Kremmling chert. 

The tool stone composition of the assemblages from Locality B at Barger Gulch and 

the Crying Woman site was interpreted as resulting from multiple bands that were aggregated 

at the Kremmling chert source area to gear up for large-scale bison hunting.  As argued 

above, presence of fluted Folsom points and preforms at both sites is in keeping with the 

interpretation that the sites were occupied by aggregated groups consisting of multiple bands.  



 

905 
 

The argument for occupation by multiple bands is strongest at Locality B where extensive 

excavation has taken place and less secure for the Crying Woman site where limited test 

excavation has been carried out. 

At Locality B, the presence of artifacts of Trout Creek jasper and quartz crystal 

suggests the participation of people who arrived from the South Park and Upper Arkansas 

Valley area and the occurrence of artifacts of a pink chalcedony and Morrison orthoquartzite 

is in keeping with the possibility that people from the Plains of northeast Colorado may have 

been present.  Nonlocal tool stones from unidentified sources suggest that participants from 

still other surrounding regions may have been present.  The tool stone composition of the 

Locality B assemblage is dominated by Kremmling chert with very few artifacts from other 

Middle Park sources present.  Kremmling chert accounts for 98.8 percent of the assemblage.  

Of the 50,697 artifacts in the assemblage, only one flake might be Windy Ridge 

orthoquartzite and the raw material of another flake is possibly petrified wood from Middle 

Park (Table 12-13).  If the two flakes are indeed from Middle Park sources, their presence 

would suggest that if a local Folsom band was a participating group, then gearing up at other 

Middle Park sources did not occur.  Considering the small number of artifacts of possible 

Middle Park stone and the tentative manner in which I have assigned them to Middle Park 

sources, another possibility is that the multi-band group occupying the site did not include a 

local band. 

The assemblage from the Crying Woman site is much smaller (n = 104), but 

similarities with the Locality B assemblage support the possibility that an occupation by 

multiple bands may be represented.  First, Kremmling chert dominates the assemblage, 

accounting for 98.1 percent.  Secondly, non-Kremmling chert tool stones from sources in 

other parts of Middle Park are lacking in the assemblage.  In fact, no Middle Park tool stones 

besides Kremmling chert are present in the collection.  Artifacts of the Sevenmile Ridge 
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variety of Bridger chert in the assemblage are interpreted as evidence for participation of a 

band from the Yampa River drainage of northwest Colorado. 

While camped in the Kremmling chert source area, aggregated Folsom bands at 

Locality B and the Crying Woman site not only geared up with tool stone, but did some big 

game hunting (possibly to feed a large group of people present) and processed hides from the 

animals killed.  As far as I am aware, no dense bonebeds of Paleoindian or later periods are 

known from sites actually located at a lithic source.  In light of this, the 21 points and 21 end 

scrapers from Locality B apparently are indicative of on-going hunting to feed a large group 

and processing of the hides.  Though only limited excavations have been accomplished at the 

Crying Woman site, the point base found on the surface near Excavation Unit 1 may also be 

evidence of on-going hunting.  Evidence that bone at Locality B was exposed to weathering 

on the ground surface for long periods of time prior to burial may in part explain why only a 

single bison is represented in the faunal collection. 

Apart from the availability of a high-quality source of tool stone, the predictability of 

bison herd distribution in western Middle Park would have also allowed multi-band groups to 

plan on gearing up with Kremmling chert in anticipation of then being able to conduct a 

successful large-scale bison hunt in the general vicinity.  Knowing that a high-quality source 

of chert was available in Barger Gulch near the hunting area would have given bands from 

distant home ranges the option of not having to transport unfinished tool stone and a lot of 

tools with them on their journey to Middle Park.  Rather, they could wait to gear up almost 

exclusively with stone at the Kremmling chert source area, knowing that bison herds would 

likely be located nearby.  Following a successful hunt, carcass segments would be transported 

to a temporary hunting camp where a dense bone midden would be produced that contained a 

lithic assemblage dominated by Kremmling chert.  Unfortunately, there is simply no way to 

verify or refute the above model of land use by examining assemblages from the sites at the 

Kremmling chert source area itself. 
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However, support for the model comes from the nearby Troublesome Creek 

watershed, where the Jerry Craig site provides evidence of having been a hunting camp 

occupied by a multi-band group that geared up with Kremmling chert in Barger Gulch.  The 

site may be considered to be the product of a multi-band aggregation because points made by 

different cultural groups were present in the bonebed.  Considering that all three of the 

complete Angostura points were made of Kremmling chert, as were six of eight complete 

Cody points, a strong case may be made in support of the thinking that people from both 

cultural groups had actually been on-site and geared up at the nearby chert source.  The 

dominance of Kremmling chert in the Jerry Craig assemblage in general provides further 

support for the model contending that multi-band aggregations would normally gear up at the 

Kremmling chert source area after arriving in Middle Park. 

The prevalence of Kremmling chert in the Jerry Craig assemblage (89 percent of the 

assemblage) is not as great as at the Barger Gulch site (99 percent) or the Crying Woman site 

(98 percent).  This does not diminish the confidence with which all may be considered to be 

the product of multi-band groups that geared up in Barger Gulch.  The lower percentage of 

Kremmling chert at Jerry Craig is explained by the fact that nine percent of the assemblage is 

comprised of three non-Kremmling chert tool stones from sources throughout Middle Park.  

A scenario that would explain the presence of small amounts of Middle Park tool stones is if 

one of the participating bands had been dispersed into family groups in the weeks prior to the 

communal hunt and brought tool stone form various parts of Middle Park with them when 

they aggregated for gearing up.  If the suggestion that a band was dispersed into family 

groups is valid, the seasonal timing of the communal bison hunt in late summer (August or 

September) would in turn suggest that the band was dispersed earlier in the summer. 

Finally, the two sites with bonebeds in the Troublesome Creek drainage suggest that 

a certain amount of regularity in land use patterns also pertained once a bison herd had been 

killed.  Both the Jerry Craig and Upper Twin Mountain sites are located along the western 
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edge of the Troublesome Creek drainage.  Although it is not possible to know precisely 

where the kills associated with the sites took place, it is reasonable to speculate that in both 

cases, herds of bison were surrounded and killed somewhere in the Troublesome Creek 

drainage.  Afterwards, bison carcass segments were transported with the assistance of dogs to 

springs at one of the isolated wooded areas on lone mountains along the west side of the 

drainage where people established temporary hunting camps to further process the bison 

meat. 

 

High Front Range Cluster 

Late Paleoindian land use as viewed from the high Front Range site cluster may be 

considered regular in that it involved people conducting game drives at predetermined places 

on the landscape.  Big game movements into the high Front Range are expected to have been 

regular to the extent that herds would return to the same general grazing areas year after year.  

One might suggest that scouts could be used to locate the specific location of herds and report 

back to those responsible with planning the communal game drive.  Left unmolested, the 

herds would have no motivation to move far from an area offering adequate grazing.  The 

point to be stressed here is that the limited extent of the alpine tundra, the somewhat 

confining nature of the high valleys in which big game herds are often found, and the 

disinclination of herds to move far if left unmolested would suggest the land use pattern 

revealed by Late Paleoindian sites is one where bands moved to a specific valley where game 

were known to exist with the intention of operating a pre-existing game drive system.  This 

suggests a certain amount of regularity in the Late Paleoindian use of the high Front Range. 

The observation that all three sites are at passes along travel routes over the 

mountains may be relevant to the question of land use regularity.  The travel routes to passes 

would have provided the easiest way for both mountain people and western plains people to 

access grazing areas in the alpine tundra where game drives could be set up.  Planning to hold 
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a game drive at the easiest pass over the Front Range (Arapaho Pass) could assist in carrying 

out a game drive where a group of mountain people was to meet up with a group from the 

western plains, as is suggested for the Fourth of July Valley site.  Holding a game drive at 

Arapaho Pass would also assist in the situations where a local band of the western plains 

group had to first cross over the mountains to gear up with stone from a source in Middle 

Park and then meet with a band arriving from distant lands on the Plains, as is suggested for 

the Caribou Lake site.  All of the above implies that both mountain and western plains 

peoples had intimate knowledge of the mountain terrain, game animal movements, the 

location of the closest tool stone sources, and the existence of people on the other side of the 

mountains with whom they could sometimes cooperate.  In those cases where a group of 

people arriving from the west was to meet in the high Front Range with a group from the east, 

the game drive was held in a location that was most easily accessed by both groups.  From the 

above, it may be argued that sites in the high Front Range cluster suggest that the prehistoric 

people who left those sites had an intimate knowledge of the land, its resources, and their 

neighbors.  From this, it follows that land use may have been patterned in the sense that it 

involved recurring subsistence activities and interactions with surrounding social groups. 

What is still an open question in regard to land use regularity in the high Front Range 

is the degree to which game drive sites were reused.  An observation worth noting is that the 

construction of permanent game drives and hunting blinds suggests that such labor intensive 

structures may have been intended to be used multiple times.  At the very least, one might 

suggest that the commotion involved in constructing the rock features would likely spook 

game animals out of the area and thus construction would have to proceed actual use of the 

game drive by a certain period of time. 
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Regularity in Seasonal Timing of Regional Abandonment and Communal Hunting 

Finally, it is appropriate to reiterate here that the review of existing literature on the 

seasonal timing of communal bison hunting in Chapter 8 indicates a certain amount of 

regularity in Paleoindian land use patterns.  On the Plains where Paleoindian habitation was 

year-round, review of existing literature showed that communal hunting occurred only during 

a minority of the year and that for each time period considered, this activity normally took 

place in the same season each year that it occurred.  In those parts of the Plains where 

temperatures were low enough to assist in short-term preservation of meat, communal kills 

were carried out during the height of the cold-season.  In areas that were insufficiently cold, 

hunts were planned for the months prior to the height of the cold-season when meat could be 

preserved by drying.  The fact that hunts were held prior to the height of the cold-season, and 

not after, implies that the intent of communal hunting was to put up stores of food for the lean 

time of year.  If communal hunting was a necessary part of surviving the cold-season on the 

Plains, it stands to reason that the activity would have been an annual event. 

Limited data from the high Front Range and Middle Park support the thinking that 

seasonal abandonment and communal hunting within these regions normally occurred at the 

same time each year.  Review of data on modern and Paleoindian climatic conditions 

supports the assertion that the high Front Range was normally uninhabitable from about 

November to May and that Middle Park would have been abandoned for at least the height of 

the cold-season.  Since people would have had to abandon these regions during the height of 

the cold-season, communal hunting would have occurred in the months preceding this time of 

year in order to put up stores of food.  Seasonality data from two bison bonebeds in Middle 

Park provide limited support for the above proposed schedule of regional abandonment and 

communal hunting in the high Front Range and Middle Park. 
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CHAPTER SUMMARY AND CONCLUDING REMARKS 

 

Data on the tool stone composition of assemblages from sites in the study area and 

other evidence from existing literature was reviewed to assess the relative validity of 

contrasting views on Paleoindian land use.  The tool stone composition of each assemblage 

was compared to theoretical expectations concerning the proportion of local to nonlocal stone 

that should be present according to the contrasting models on the geographic extent of land 

use.  The alternative perspective was found to be superior.  The alternative view was then 

used to interpret the tool stone composition of assemblages from sites in the study area in 

regard to the geographic extent of land use.  Data on the tool stone composition of 

assemblages from clustered sites in the study area and other information from existing 

literature was then interpreted from the alternative view to assess the degree of regularity 

inherent in land use patterns.  The review found support for the assessment that Paleoindian 

land use within the study area involved a certain degree of regularity. 

Expectations developed under the alternative view were supported by data on the tool 

stone composition of assemblages from all kinds of sites in the study area.  The only site in 

the study area that may be classified definitely as a camp not associated with communal 

hunting is the Allen site, which is located in an environment where high-quality tool stone 

sources are locally available.  Under the traditional view, the collection of tools discarded at 

the Allen site should be comprised of at least substantial amounts of nonlocal stone, but it is 

dominated by local stone, as expected under the alternative view.  Five assemblages from the 

study area derive from sites associated with communal kills of big game animals in 

environments with local sources of high-quality tool stone.  The traditional view expects that 

in assemblages from these sites, there should be substantial or at least appreciable amounts of 

nonlocal stone.  Instead, assemblages from three of the five sites are dominated by local 

stone, which is in keeping with the alternative view.  The remaining two sites are in the high 
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Front Range and consideration of the tool stone availability in conjunction with theoretical 

use of the high Front Range by groups that wintered both east and west of the mountains was 

found to provide a plausible alternative interpretation of the land use represented by 

assemblages from these sites, as explained below.  Several sites in the study area are 

associated with large-scale bison kills and are situated in environments with no known high-

quality source of tool stone.  Though the tool stone composition of assemblages from these 

sites conform to the general expectations of both views, a more detailed consideration of the 

distance to sources favors the alternative perspective.  With one exception, the tool stone 

composition of assemblages from these sites contains only miniscule amounts of stone from 

very distant sources, which is not in agreement with the size of band ranges envisioned under 

the traditional view.  The exception is the assemblage of the Frazier site which has a 

substantial amount of stone from a very distant source as the result of stone having been 

acquired through long-distance exchange.  The assemblages from sites associated with large-

scale bison kills in environments lacking local high-quality sources of tool stone are either 

dominated by stone from distant sources or have variable amounts of stone from distant 

sources along with some stone from local sources that can not be said to have definitely 

derived from a high-quality source.  Under the alternative view, the substantial to large 

amounts of stone from distant lands is in agreement with the thinking that Plains foragers in 

areas lacking high-quality sources geared up for communal hunting through direct 

procurement of stone from neighboring ranges or through aggregating bands bringing stone 

from their home ranges.  Local stone that is not from a known high-quality source will 

account for some of the artifacts in the assemblage, if available.  Finally, the traditional view 

expects that tools discarded at sites at high-quality sources should contain large amounts of 

nonlocal stone, but discarded tools in the five assemblages from sites at sources are 

dominated by local stone. 
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Having determined that the alternative view offers a better explanatory model, the 

geographic extent of Paleoindian land use as represented in the tool stone composition of the 

assemblages from each kind of site in the study area was interpreted from the alternative 

perspective.  The tool stone composition of assemblages from sites related to communal 

bison kills in environments lacking a high-quality tool stone source was interpreted.  A case 

for aggregation of neighboring bands was made for the Jones-Miller site, based on the fact 

that the assemblage is primarily comprised of Smoky Hill jasper from a distant source, as 

well as Flat Top chalcedony from its distant source lying in the opposite direction from the 

site.  Another case for aggregation of neighboring bands was presented based on the 

assemblage from the Casper site, which is located along the North Platte River.  A large 

majority of the assemblage is comprised of either orthoquartzite from a distant source in an 

upriver direction or microcrystalline stone from distant downriver sources in the Hartville 

Uplift.  A majority of the assemblage from the Jurgens site is composed of tool stones from 

distant sources in the Hartville Uplift, the Palmer Divide, and further down the South Platte 

drainage, with some local stone also present.  This observation forms the basis for 

interpreting the site as the product of multiple bands aggregating for a communal hunt.  Small 

amounts of seven tool stones from very distant sources situated in various directions from the 

site are also present.  This phenomenon is interpreted as participating bands bringing points 

and other artifacts made of stone acquired in an exchange network to the communal hunt. 

The tool stone composition of other collections of artifacts from sites related to large-

scale bison kills located in environments lacking local high-quality sources is more 

suggestive of communal hunts carried out by single local bands.  The tool stone composition 

of the Frazier site is thought to be comprised principally of local materials that do not 

necessarily derive from high-quality sources, along with substantial amounts of stone from 

both a distant source in the Hartville Uplift and a very distant source on the Southern Plains.  
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Tentatively, the Frazier site is interpreted as having been produced by a local band that 

geared up with stone from distant and very distant high-quality sources. 

Finally, a definitive interpretation of the Lindenmeier collection is hampered by 

uncertainty regarding whether the site is the product of multiple occupations by large groups 

involved in communal hunting, or small groups subsisting by means of more generalized 

foraging, or both.  Nevertheless, a tentative interpretation of the Lindenmeier assemblage was 

presented in light of this uncertainty. 

Plausible land use scenarios were also produced from the alternative perspective 

when interpreting the tool stone composition of assemblages from sites related to communal 

bison kills in western Middle Park, where high-quality sources of tool stone occur locally and 

sources of Kremmling chert in particular are less than 20 km from the sites.  The tool stone 

composition of the Upper Twin Mountain assemblage is interpreted as being representative of 

gearing up for a communal hunt where subunits of a local band visited the local high-quality 

sources of all three Middle Park tool stones, especially the nearby source of Kremmling chert.  

The presence of only unfluted points at this bonebed of Folsom age supports the thinking that 

the work of a single band may be represented.  A bison bonebed at the Jerry Craig site is 

interpreted as representing the work of an aggregation of people from bands affiliated with 

cultural groups of both the mountains and the western plains.  Recovery of Angostura and 

Cody points made of Kremmling chert from the nearby high-quality source bolsters the 

thinking that people of both cultural groups were actually present on-site.  The tool stone 

composition of the assemblage is dominated by stone from a nearby Kremmling chert source 

(89 percent), but also includes an appreciable amount (9 percent) of three other tool stones 

from Middle Park.  This suggests that a portion of the group that participated in the 

communal kill aggregated for the event from throughout the Middle Park drainage.  The 

participation of western plains people is bolstered by a small percentage of the assemblage 



 

915 
 

composed of tool stones from nonlocal sources, including raw materials suspected of 

originating on the plains of northeast Colorado and southeast Wyoming. 

Sites in the high Front Range thought to be related to communal kills of non-bison 

big game animals at game drive structures in the alpine tundra may also be interpreted under 

the alternative view as sites associated with large-scale hunting in an environment with 

locally available high-quality sources of tool stone.  Plausible interpretations of the tool stone 

composition of the high Front Range sites were produced with the theoretical understanding 

that the high Front Range and Middle Park were occupied seasonally by people from local 

bands of both mountain and western plains peoples who had access to local high-quality 

sources of tool stone in Middle Park.  Even though the source of Windy Ridge orthoquartzite 

classifies as a distant source under the general system of analytical units proposed here, the 

source would have been within the range of local bands of mountain people and should be 

considered local when analyzing assemblages from the high Front Range.  The assemblage 

from Area A at the Devils Thumb game drive may be interpreted as representative of 

communal hunting by a group of mountain people.  A point from the site is arguably 

assignable to the Angostura type.  The tool stone composition of the assemblage suggests that 

site occupants geared up exclusively with Middle Park sources, especially Kremmling chert.  

Excavation of Area A at the Caribou Lake site, located on the west side of Arapaho Pass, 

produced evidence of communal hunting by western plains people who made Frederick 

points.  The tool stone composition of the assemblage suggests that one of the nearby game 

drive systems was operated by a group composed of a local band that geared up with 

Kremmling chert as well as people from a band with access to tool stones suspected of 

originating on the plains of northeast Colorado and southeast Wyoming.  On the other side of 

the pass lies the Fourth of July Valley site, which also produced evidence of having been 

occupied by a group of people involved in operating a nearby game drive system.  The group 

operating the game drive is believed to have been composed primarily of mountain people 
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with a smaller group from the western plains also present.  A total of 13 Angostura points and 

one point here assigned to the Frederick type are in the collection.  The assemblage is 

dominated by orthoquartzite from the Windy Ridge source with a substantial amount 

composed of various tool stones believed to derive from sources on the plains of northeast 

Colorado and southeast Wyoming. 

One site in the study area definitely may be classified as a campsite occupied by 

relatively small groups of people that were not involved in communal bison hunting, but 

rather subsisted by means of more generalized foraging.  A meter-thick cultural deposit at the 

Allen site in the Medicine Creek drainage of Nebraska documents repeated occupation from 

about 10,600 to 8700 B.P.  Recovery of 23 beveled tools from various depths in the cultural 

deposit is the basis for hypothesizing that the many occupations of the site are primarily 

associated with a cultural group of the eastern plains.  This possibility is bolstered by the 

recovery of a few concave-based lanceolate points, but the possibility that the site was also 

visited by people from the western plains is suggested by the excavation of a few points 

assignable to western types, one of which was made of locally available jasper.  High-quality 

sources of Smoky Hill jasper are locally available in the Medicine Creek drainage and are 

mapped in distant areas to the south and east.  Given the distribution of tool stone sources, the 

dominance of Smoky Hill jasper among the tools discarded at the Allen site is in keeping 

with a scenario of repeated occupation of the site by small local groups of people exploiting 

local high-quality tool stone sources.  Miniscule amounts of tool stones from various very 

distant sources occur in the collection principally in the form of points and biface thinning 

flakes and are suggestive of long-distant contact between the local people and groups 

inhabiting a broad area.  The nonlocal artifacts are demonstrative of connections with very 

distant lands in the lower Platte drainage or elsewhere to the east, as well as the area of the 

lower North or South Platte drainages, and further west up the North Platte drainage as far as 

the Hartville Uplift.  Finally, connections with the Southern Plains are also evident. 
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Interpretation of the tool stone composition of assemblages from sites at high-quality 

tool stone sources permits an alternative view of land use to be further developed.  

Consideration of the artifact and faunal assemblages recovered from sites at sources in the 

study area supports the assessment that occupation was by a potentially large group that was 

gearing up for communal bison hunting.  Two sites at sources of Smoky Hill jasper in the 

Medicine Creek drainage demonstrate less frequent reoccupation than at the Allen site and 

may tentatively be interpreted as sites related to gearing up for communal hunting.  

Excavation of a probable midden deposit containing large amounts of flaking debris in Zone 

V at the Red Smoke site produced a minimum of 36 discarded points and evidence for bison 

hunting.  Points and bison bones may be evidence for hunting activities intended to feed a 

large group of people gearing up for communal hunting.  Most points are concave-based 

lanceolate specimens affiliated with an eastern plains cultural group, but two are Cody points 

attributable to a contemporary cultural group of the western plains.  Dominance of Smoky 

Hill jasper among the worked pieces of flaked stone is consistent with the interpretation that 

the group that geared up at the site was composed of a local band or multiple neighboring 

bands.  A minority of concave-based lanceolate points are made from stone originating at 

very distant sources.  These points define essentially the same large area as artifacts of 

nonlocal stone at the Allen site.  The points from Red Smoke are interpreted to have been 

obtained in advance of a communal hunt via a geographically extensive exchange network 

existing among bands of the eastern plains cultural group and contemporary people of the 

western plains. 

Zone I at the Lime Creek site may have resulted from occupation by a large group of 

people affiliated with a western plains culture that came to the Medicine Creek drainage to 

gear up for communal hunting.  Three points from the cultural level are here assigned to the 

Cody type and two others share attributes with Cody points, but can not be confidently 

assigned to the type.  Recovery of 15 discarded Cody point preforms provides evidence that 
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site occupants were gearing up and a faunal assemblage consisting of the remains of a variety 

of big and small game animals is suggestive of on-going subsistence activities to feed the 

group of people present.  Dominance of the local jasper in the collection of worked pieces of 

flaked stone artifacts would be expected for an assemblage produced by a potentially large 

group composed of one or more bands intent on gearing up, given the local availability of 

tool stone.  Presence of a point and an end scraper from very distant sources in the Platte 

River drainage northwest of Medicine Creek supports identification of the site occupants as 

having been affiliated with a western plains cultural group. 

A stronger case that many excavated sites at sources provide evidence of gearing up 

by a group involved in communal bison hunting was made for the cultural levels at the four 

Paleoindian sites of the Hell Gap site cluster, especially the Cody occupation evident at 

Locality V.  Through comparison with the faunal assemblage from the Allen site, higher 

levels of bison hunting are suggested for the occupations of Hell Gap.  Demonstration that the 

bison represented in the Hell Gap levels were primarily killed during the normal bison 

hunting season provides strong support that occupations were related to large-scale hunting.  

Occurrence of ochre in many of the levels is seen as further support that occupations of Hell 

Gap may be related to communal bison hunting.  On-going hunting necessary to feed a 

potentially large group of people is one possible explanation for evidence of bison hunting at 

Hell Gap.  Gearing up and bison hunting is particularly evident from the Cody level 

excavated at Locality V.  A total of 19 Cody point preforms suggest that gearing up took 

place on-site and 21 discarded Cody points, 19 end scrapers, and remains of seven bison are 

evidence of on-going hunting and hide processing.  Some possibility exists that a point base 

reported from the excavations could be an Angostura point and if found in association with 

the Cody level, would be potential evidence for some form of social interaction between a 

western plains cultural group and contemporary mountain people. 
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The raw material composition of the assemblage from the Cody level is dominated by 

stone from a number of local sources and is interpreted as indicative of gearing up by a local 

band.  Hartville Uplift chert from nearby sources comprise a majority (71 percent) of the 

assemblage, but other tool stones from local sources in the uplift and on the plains to the east 

comprise another 27 percent.  Furthermore, ochre reported during excavations and present on 

two artifacts might be from the local source of Sunrise red ochre.  Small percentages of the 

assemblage are comprised of artifacts made of a tool stone from a known distant source and 

another raw material suspected of originating from an unknown nonlocal source.  In sum, the 

tool stone composition of the Locality V assemblage provides a good example of a collection 

that arguably was produced by a single local Cody band.  The site thus provides a good basis 

of comparison to the aggregated Cody group composed of multiple bands evident in the tool 

stone composition of the Jurgens assemblage. 

Finally, Folsom sites at the Kremmling chert source area in Middle Park may be 

interpreted as representative of gearing up by multi-band groups involved in communal bison 

hunting.  The 25 discarded Folsom point preforms and 147 channel flakes recovered from 

Locality B of the Barger Gulch site complex are indicative of gearing up primarily with stone 

available from nearby sources of chert.  A total of 21 discarded points, one of which was 

made from a preform fluted on-site, as well as 21 end scrapers, are demonstrative of some 

amount of on-going hunting and hide processing.  Ochre and abrading stones used to 

pulverize the mineral were recovered and support the thinking that site occupants were 

involved in large-scale hunting of bison.  Bone is highly fragmented and scattered and much 

is burned, as are many of the artifacts.  The condition of the bone and artifacts suggests 

plentiful bone may have once been present, but was destroyed during long periods of 

exposure during which time the archaeological material was exposed to range fires.  The 

scatter of artifacts varies in density but in general is relatively high, which is suggestive of a 

midden where trash was dumped, possibly during occupation by a large group.  The 
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assemblage, including the discarded tools, is almost completely dominated by the local chert.  

Miniscule amounts of a variety of nonlocal tool stones occur, most of which was not 

identified to specific sources.  Some artifacts of nonlocal stone demonstrate or suggest 

connections with neighboring South Park and the Upper Arkansas Valley area, as well as the 

plains of northeast Colorado.  Connections with other regions surrounding Middle Park may 

someday be demonstrable in the remaining unsourced artifacts of nonlocal stone. 

The tool stone composition of Locality B may be interpreted as the product of 

multiple bands converging on western Middle Park.  Because of the presence of a high-

quality tool stone source in this relatively confined intermontane basin where bison herds 

could be predictably located, visiting bands could plan to gear up at the source after 

aggregating with other incoming bands, rather than having to bring a lot of stone with them as 

was necessary on much of the Plains.  The thinking that a multi-band group is represented at 

Locality B is supported by the fluted condition of all of the points. 

The Crying Woman site is another Folsom site at the Kremmling chert source area 

which may prove to also be the product of a potentially large group gearing up for communal 

hunting, though only limited test excavation has been completed.  Recovery of two preforms 

and three channel flakes among a collection of 104 artifacts from a Folsom level in a test pit 

measuring only 2 m by 2m is suggestive of a trash midden where point preforms broken in 

manufacture during gearing up were discarded.  A point base found on the ground surface 

near the test pit may be evidence of on-going hunting and an end scraper was recovered from 

the Folsom level, but does not have use wear indicative of hide processing.  Kremmling chert 

dominates the artifact collection.  The point and end scraper are of Bridger chert and suggest 

that members of a band from the Yampa River drainage were present on-site. 

Analysis of individual sites and their assemblages proved to be helpful for 

elucidating the geographic extent of land use, but consideration of evidence from clusters of 

sites provided insight into the degree to which Paleoindian land use patterns involved a 
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certain amount of regularity.  The three sites of the Kersey cluster date to various time 

periods, but are all arguably camps related to communal bison hunting situated close to one 

another near a major river confluence that may have served as an easy-to-find place at which 

dispersed groups could rendezvous.  It may be suggested that bison bone was once present in 

quantity at the Powars site, but wind deflation left only the sparse, shallowly buried bone 

scraps encountered during test excavation.  If so, the evidence from all sites supports the view 

that at various times in the Paleoindian period, single local bands or multi-band groups 

established hunting camps near a major river confluence, made points and tools as part of 

gearing up, successfully killed a herd of bison in the surrounding country, and brought 

carcass segments back to camp for further processing. 

At Hell Gap, a series of springs along a creek in an area with available firewood were 

occupied at various times throughout the Paleoindian period by groups of people involved in 

communal bison hunting.  Nearby sources of Hartville Uplift chert were exploited to gear up.  

Some bison hunting, presumably to feed relatively large groups of people amassed for 

communal hunting, as well as hide processing occurred.  Seasonality data from bison 

dentition recovered from many of the cultural levels confirm that the bison were primarily 

killed during the normal large-scale bison hunting season. 

Sites in the Medicine Creek drainage also present a picture of a regular land use 

pattern involving repetitive use of the landscape and available food and lithic resources.  

Regularity in land use is demonstrated at the Allen site where a meter-thick cultural deposit 

documents many episodes of camping primarily by a cultural group of the eastern plains that 

used beveled tools and concave-based lanceolate points.  Paleoindians occupied the site 

during the warm-season when operating in small groups subsisting by means of a relatively 

generalized subsistence strategy.  Exploitation of local food resources and high-quality 

sources of jasper for stone tool manufacture were two aspects of land use in the Medicine 

Creek drainage that attracted repeated occupation of the Allen site.  Sites at jasper sources 
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along Lime Creek were occupied less frequently and may have been used to gear up for 

communal bison hunting by larger groups of people affiliated with both eastern and western 

plains cultural groups.  With further investigation, Zone V at the Red Smoke site may prove 

to have been occupied by a relatively large group of people affiliated with the eastern plains 

cultural group that discarded primarily concave-based lanceolate points at the site.  Zone I of 

the Lime Creek site may have been occupied by a comparatively large group of people from 

the western plains, as denoted by the Cody points and preforms recovered. 

Sites at the Kremmling chert source area and nearby bison bonebeds in western 

Middle Park together are demonstrative of a land use pattern that involved gearing up at a 

high-quality source in preparation for communal bison hunting in adjacent areas of the park.  

During Folsom times, large groups of people that may have formed through the aggregation 

of multiple bands occupied Locality B at the Barger Gulch site and the Crying Woman site to 

gear up with Kremmling chert.  In doing so, they produced assemblages dominated by the 

local chert that also contain small amounts of nonlocal tool stones originating in surrounding 

regions.  At the sites in the Kremmling chert source area, excellent flintknappers produced 

fluted points for use by participating hunters.  Less than 20 km away at the Upper Twin 

Mountain site, a group of people encamped in a wooded area during the Folsom period 

processed bison carcass segments obtained in a communal kill.  Much of the artifact 

assemblage left at the site is of Kremmling chert, but the other main tool stone of western 

Middle Park is also present in a substantial amount, and the jasper from a source in the 

central or eastern portion of the park is present in a small amount.  The tool stone 

composition of the assemblage suggests that elements of a local band dispersed throughout 

the park had geared up with stone from various Middle Park sources and aggregated to 

cooperate in a communal hunt.  Points used in the kill and discarded at the camp are unfluted, 

but display well executed collateral flaking that is demonstrative of the work of flintknappers 

in the local band who were of above average skill.  Not far away at the Jerry Craig site, a 
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group of people camped at a spring during Late Paleoindian times processed bison carcasses 

procured in a communal kill.  Multiple points of the Angostura and Cody types made of 

Kremmling chert indicate that the kill was carried out by a multi-band group composed of 

people affiliated with distinct cultural groups of the mountains and of the western plains.  

Dominance of Kremmling chert in the Jerry Craig assemblage strongly implies that during 

Late Paleoindian times, both mountain and plains peoples were aware that they could plan to 

gear up at the Kremmling chert source area and subsequently cooperate in a communal bison 

kill nearby. 

Evidence from sites in the high Front Range suggests a certain amount of regularity 

in Paleoindian use of the alpine tundra for communal hunting of non-bison game animals.  

The location of all three sites at passes leading over the range suggests the game drives were 

planned for certain areas where the high Front Range could be easily accessed and crossed by 

game animals as well as people from both sides of the mountains.  Sometimes game drive 

systems were operated by mountain people who would have wintered west of Middle Park, as 

seen at the Devils Thumb game drive.  At other times, communal game drives in the alpine 

tundra were carried out by western plains people who would have wintered east of the Front 

Range, as demonstrated at the Caribou Lake site.  On still other occasions, people of the two 

cultural groups cooperated to operate a game drive, as was the case at the Fourth of July 

Valley site.  Finally, it is notable that construction of stone game drive structures in particular 

locations for later use implies that Paleoindians were aware that game animal movements 

were regular to the extent that people could expend effort in planning and making a game 

drive system with some assurance that they would then be able to return at a later date with 

others to conduct a successful game drive. 

Finally, review of data in existing literature on the season during which communal 

bison kills were held provides further support form the idea of regularity in Paleoindian land 

use because large-scale hunting normally occurred only during a minor part of the year and 
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this subsistence activity may have been annually recurring.  In those latitudes on the Plains 

were freezing temperatures could help preserve meat, kills were held during the height of the 

cold-season, while in more southerly latitudes, communal hunts were necessarily planned 

during a warmer time of year when meat could be preserved by drying.  The fact that 

communal hunts were held in the months prior to the height of the cold-season (which would 

be the leanest time of year for foraging peoples) strongly implies that communal hunts were 

an important subsistence activity for ensuring survival on the Great Plains.  If true, then large-

scale big game hunting would have been an annual occurrence.  In the study area, climatic 

conditions would force people to abandon the high Front Range and Middle Park during the 

height of the cold-season.  Thus, communal big game hunts would necessarily have been held 

during the preceding months.  Some support for this idea is provided by data from the two 

bison bonebeds in Middle Park which indicate that the large-scale kills took place in months 

well in advance of the coldest time of year. 

If the above extensive review of existing literature may be likened to a long journey, 

we have finally arrived at our destination and it is now time to summarize what has been 

learned from the entire project.  From an intensive analysis of the Jurgens collection, we took 

the first steps toward developing an ability to recognize how social aggregation and other 

cultural mechanisms that transported stone raw materials and artifacts across the landscape 

may be reflected in the tool stone composition of assemblages.  With this knowledge, we 

proceeded to visit other sites in the South Platte drainage and then traveled east to stop at sites 

in the Kansas River drainage, including those at the Medicine Creek source area.  From there, 

we headed back west up the North Platte River, stopping at the sites in the Hartville Uplift 

source area.  In doing so, we thoroughly surveyed the available evidence on the land use 

patterns of the Central Plains by considering the tool stone composition of assemblages from 

all the categories of sites, as well as from sites in environments both with and without high-

quality sources of stone.  Following the North Platte into the Southern Rocky Mountains, we 
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visited sites in western Middle Park in the general vicinity of the main source for one of the 

major tool stones of the region.  From the sagebrush grasslands of Middle Park, we climbed 

high into the Front Range to visit sites where tool stone had to be brought in from Middle 

Park or nonlocal sources out on the Central Plains.  For each site visited along the way, it was 

necessary to review the kinds of artifacts and tool stones making up the assemblage to assess 

site function and interpret the relevance of the site to Paleoindian land use patterns.  Because 

most of the sites in the study area are related to large-scale hunting of big game, the process 

proved repetitious, and may have made for a monotonous journey.  However, the process in 

the end was insightful because it revealed that many of the sites at lithic sources are indeed 

related to large-scale bison hunting, a realization that currently is not fully appreciated by 

many Paleoindian archaeologists.  When all was said and done, review of the 17 sites and 

their assemblages proved to be a demanding journey.  So, in consideration of the intrepid 

reader who has followed every step of my reasoning throughout Chapter 12, I will now turn 

to summarizing the project as a whole so that we might then rest and reflect on what has been 

learned. 
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CHAPTER 13 

SUMMARY AND CONCLUDING REMARKS 

 

This dissertation has provided a thorough consideration of traditional and alternative 

views on Paleoindian land use and has determined the later to be a much more capable 

theoretical approach for producing accurate models of this topic.  A review of both 

approaches identified shortcomings with traditional thinking as well as aspects of the 

alternative view in need of theoretical and methodological development.  To evaluate the 

explanatory potential of both views, a program of research that involved in-depth reanalysis 

of the Jurgens site collection and use of data from existing literature on the tool stone 

composition of assemblages from 16 other sites in the study area was developed and carried 

out.  Toward this end, a method of analyzing collections was developed that permits the 

archaeologist to examine affects of raw material availability and aggregation of bands on the 

tool stone composition of assemblages.  Clusters of sites were incorporated into the sample of 

sites examined in order to study the regularity of land use patterns over time.  Results of this 

study demonstrate the superiority of the alternative view as an explanatory theoretical 

perspective and suggest ways that the approach may produce further insights into the true 

nature of Paleoindian land use and social organization. 

The rationale behind the inception of the traditional view in the 1930s and its 

development into the 21st century were outlined.  At the beginning of Paleoindian 

archaeology, excavation of sites focused substantially on bison bonebeds.  The widespread 

distribution of these sites and of the types of points recovered from them likely served to 

foster the thinking that Paleoindians were nomads who moved about within vast areas.  As 
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archaeologists became more knowledgeable about the major tool stone quarries of the Plains 

beginning in the 1950s, points from bonebeds made of stone acquired from very distant 

sources seemed to confirm the idea that Paleoindian bands operated within huge ranges.  This 

belief was incorporated into cultural evolutionary theorizing of the 1950s which proposed 

that unrestricted wandering of early Paleoindians gave rise to restricted wandering of late 

Paleoindians, which in turn led to central-based wandering of Archaic times, and ultimately 

to sedentary agricultural villages.  Apparently, the understanding that Paleoindian land use 

involved irregular movements began at this time as well, based on the belief that movement 

of these early foragers in essence entailed following herds of game animals which in turn 

were assumed to involve unstructured wandering across the Great Plains.  Dependence on big 

game for subsistence was therefore thought to be a main cause of large ranges and irregular 

movements.  The relative rarity of Paleoindian sites may have been the root of the thinking 

that low population density would have prevailed in the earliest period of human habitation 

and therefore would have permitted high mobility of bands for the simple reason that the land 

was relatively unpopulated.  In the 1980s, an attempt was made to explain the large ranges 

and irregular movements of Paleoindian bands as land use strategies that were adaptive to 

ecological conditions unique to the Pleistocene.  These environmental conditions were said to 

include equable climates, mosaic vegetation distributions, and disharmonious faunal 

associations.  By combining one set of assumptions with another, an elegant and internally 

consistent (yet wholly unsupported) model of Paleoindian land use had been constructed by 

the 1990s and formed the basis for archaeological interpretation on into the 21st century. 

Many of the proponents of traditional theory working in the 1960s and 1970s were 

intent on providing empirical support for the land use model, but the state of knowledge 

regarding the tool stone sources available to Paleoindians was in many cases still incomplete.  

It was in this intellectual setting that the concept of a frugal Paleoindian lithic technology was 

born and presented as the cultural means through which Paleoindians facilitated their highly 
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mobile lifestyle through conservative consumption of tool stone.  Purported aspects of a 

frugal technology included use of microcrystalline stone over granular raw material 

(including orthoquartzite), emphasis on the use of bifacial tools and cores over the production 

of unifacial tools from blocky cores, and use of tools especially designed to permit numerous 

episodes of resharpening.  Traditionally minded archaeologists sought to provide some 

support for the notion of a frugal technology by citing examples in early Paleoindian 

assemblages of large bifaces, or flakes struck from large bifaces. 

In the 1970s and continuing into the 1990s, archaeologists working with the remains 

of hunter-gatherers began to grapple with developing methods to illuminate aspects of 

prehistoric forager land use patterns by means of tool stone sourcing and these early efforts 

were seemingly adopted as guiding principles in the work of some Paleoindian specialists 

working from a traditional perspective.  In the minds of many traditional thinkers, the notion 

of embedded procurement, where tool stone is obtained as a secondary activity during trips 

primarily directed toward food getting, seems to have prevailed over the concept of direct 

procurement of stone via trips to sources.  Posing the question of tool stone procurement as 

having been either embedded or direct creates a false dichotomy, but of importance here is 

the observation that by siding with the concept of embedded procurement, traditionally 

minded archaeologists were able to maintain the view that Paleoindian society and land use 

involved individual bands operating in huge ranges.  Though not specifically developed to 

advance the traditional view, proponents of this approach also have embraced the concept of 

a segmented reduction strategy, which argues that stone obtained at a source was transformed 

from unfinished tool stone into tools of various types over a period of time.  Implicit in this 

view is the understanding that a source visited recently by a band in its travels will account 

for more tool stone and be in less finished form than a source visited earlier.  Based on the 

above theoretical concepts, some traditional thinkers implicitly propose to be able to 

reconstruct a band’s movements by “connecting the dots” from the source producing the least 
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prevalent tool stone to the source accounting for the most stone in the assemblage.  Drawing a 

line around the dots is believed to provide a rough idea of the range exploited by the band. 

In the 1980s, some Paleoindian archaeologists were beginning to seriously question 

the theoretical foundations of the traditional view.  The notion that Paleoindians lived in an 

environment that was so unique in comparison to modern conditions that any attempt to 

understand their world and cultural responses to it can not be facilitated by applying 

ecological principles to paleoenvironmental data was found to be simply wrong.  

Furthermore, a thorough consideration of information on Paleoindian subsistence economy in 

the Plains and Rocky Mountains demonstrates a certain amount of variability due to the 

differing mix of plants and animals available in various environments.  Finally, 

geoarchaeological studies have demonstrated that the relative rarity of Paleoindian sites is in 

large part due to the workings of geological processes that resulted in lower preservation and 

exposure of Paleoindian sites.  Consequently, the traditional contention that Paleoindian land 

use patterns differed from those of later periods partly because of low human population 

density is not necessarily true for the entire period. 

Evaluation of the strength of the evidence put forward by traditional thinkers to give 

some empirical support to the theoretical foundations of the school of thought has also led to 

misgivings about the veracity of conventional thought.  In particular, the argument that 

Paleoindian lithic technology emphasized the use of bifacial cores over blocky cores and the 

production of bifacial tools over unifacial ones struck from blocky cores was found to be 

untrue.  As a whole, Paleoindian assemblages were not distinct from those of later foragers in 

so far that they lack blocky cores.  Large bifacial cores and flakes struck from them are 

known from early Paleoindian assemblages but it was here suggested that these may be 

evidence of the use of large bifacial cores for making large, flat flakes to be used in point 

manufacture. 
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Charged with offering a better method of investigating Paleoindian land use, 

advocates of the alternative view recognize the need to build theory that adequately deals 

with the wide array of factors that would have affected land use.  Also, in light of the biased 

site sample consisting of sites primarily related to large-scale hunting, archaeologists are well 

advised to develop methods of studying land use from these kinds of sites while being 

cognizant of the need to direct future field work and theorizing toward other kinds of sites in 

order to correct this bias.  As with traditional theory, the affect of environmental conditions 

on land use patterns needs to be considered, but the ecological relationships between climate, 

vegetation, and fauna, all need to be understood to identify potential environmental affects on 

land use in a particular physiographic region.  The affects of terrain, precipitation, and forage 

distribution on the distribution of game animals must be understood to in turn theorize the 

affect of game animal distribution on land use patterns.  Also, a good understanding of 

environmental changes throughout the Paleoindian period is necessary to then theorize the 

manner in which changing environmental conditions have affected land use.  Furthermore, 

when theorizing the relationships between the environment and land use, it is imperative to 

consider the affects of tool stone availability.  Finally, the affects of social interaction on land 

use patterns must be incorporated into theory building.  This should include recognition of the 

fact that forager land use involves not only the movements of groups (such as bands within 

ranges), but also the potentially greater area covered by task groups and individuals intent on 

various activities.  Development of theory on land use of Paleoindians of the Plains and 

Rocky Mountains should especially recognize the need to theorize the aggregation of single 

and multi-band groups for communal hunting. 

Alternative minded archaeologists have also begun to theorize the various cultural 

mechanisms by which tool stone and completed tools were obtained by Paleoindians and to 

contemplate potential analytical methods of identifying the differing mechanisms.  This may 

be properly categorized as middle-range theory because it seeks to understand the ways that 



931 
 

certain kinds of behavior may be identified in the archaeological record.  As such, it is 

distinct from general theory, and its development is necessary for more general-level theory 

to progress.  The motivation behind middle-range theory building is the realization that 

knowledge of tool stone sources has reached a point where it now should be possible to 

identify the sources comprising the majority of each excavated assemblage from throughout 

the Plains and Rocky Mountains.  Therefore, developing means by which the various ways 

that raw material and finished artifacts were obtained would seem to be the next step toward 

an improved understanding of prehistoric land use.  To contribute toward middle-range 

theory development, it was suggested that Paleoindian tool stone acquisition may have 

variously involved embedded and direct procurement.  Moreover, groups involved in 

procuring tool stone from a source may have varied in size from task groups, to individual 

bands, to aggregations composed of multiple bands.  The thinking that people participating in 

communal hunts would gear up at high-quality sources of stone where quality stone is 

available in abundant, large pieces was found to be useful in identifying assemblages 

produced by groups involved in large-scale hunting.  Finally, the likelihood that tool stone 

and artifacts were transported across the Plains in exchange networks needs further study to 

develop methods of distinguishing it from other cultural mechanisms responsible for 

transporting stone across the landscape. 

To evaluate the relative validity of the two views, a program of research involving 

three basic steps was implemented.  First, the traditional view’s idea that Paleoindian lithic 

technology was specially designed to allow for frugal consumption of tool stone was tested 

using data collected from the assemblage of the Jurgens site, which contains bonebeds 

associated with a large-scale bison kill.  Next, the crucial issue of whether Paleoindian social 

organization involved aggregation of the population for communal hunting was addressed 

with data from the Jurgens collection.  Toward this end, an analytical method was developed 

that involved ranking sources of tool stones present in the assemblage into categories of local, 
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distant, and very distant with the distances used to define each rank based on the size of the 

largest range of ethnographically documented pedestrian foragers.  The thinking behind the 

units of analysis chosen was that if the assemblage was dominated by tool stones from local 

and distant sources, this would not only support the idea that in some cases local and 

neighboring bands coalesced for communal bison hunting, but would also bolster the thinking 

that the geographic extent of Paleoindian land use patterns was on a scale of order 

comparable to that of ethnographically known foragers.  Finally, a study area was chosen to 

evaluate if the tool stone composition of assemblages from sites within the area better 

conforms to expectations developed under the traditional view or those promulgated under 

alternative thinking.  To test the alternative view’s predictions on the affect of raw material 

availability on tool stone composition, the study area was chosen to include areas with local 

high-quality sources of stone and areas without.  In order to examine the expectations of the 

alternative view regarding population dispersion with periodic aggregation for large-scale 

hunting, the sample of sites included those related to large-scale hunting as well as sites at 

sources which, prior to in-depth analysis, were thought to be not necessarily related to large-

scale hunting.  Analysis demonstrated that many of the sites at lithic sources arguably were 

indeed produced by aggregated groups intent on large-scale hunting.  Only one site is 

definitely the product of repeated occupation by smaller, non-aggregated groups of people. 

Having defined a study area, environmental conditions that would arguably affect land 

use, according to the alternative view, were defined.  Occupants of sites in the study area 

were subjected to conditions prevailing in basically three environments: the short-grass and 

mixed-grass prairie of the Central Plains, sagebrush grasslands of Middle Park, and the alpine 

tundra and subalpine forest of the high Front Range.  Aspects of the modern environment, 

including topography, climate, vegetation, as well as game animal and tool stone distributions 

were considered along with the relevant ecological relationships between them to identify 

environmental conditions that would have affected land use patterns of not only historic 
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foragers, but also Paleoindians.  Paleoenvironmental evidence from the study area was 

reviewed to identify how changing environmental conditions would have differentially 

affected foraging peoples throughout the Paleoindian period. 

Climatic conditions would have influenced human use of the various environments in 

a general way as well as in the timing and location of communal hunting.  Deep 

accumulations of snow in the high Front Range would have obviously restricted use of this 

environment to a certain period of the year for both game animals and humans.  Not so 

obvious in the absence of temperature data is the likelihood that temperature inversions 

characteristic of mountain basins during the height of the cold-season dictated that Middle 

Park be abandoned at this time of year.  On the Great Plains, modern temperatures at the 

height of the cold-season vary according to latitude and suggest that while short-term storage 

of meat in freezing weather is possible in the more northerly portions, such is not the case in 

the more southerly climes.  Foragers living under a modern-like climate on the Southern 

Plains would have to go through the additional effort of drying bison meat acquired in large-

scale kills conducted prior to the height of the cold-season if they intended to put up stores of 

food for this relatively lean time of year.  Review of paleoclimatic data from the Plains 

supports the conclusion that as the relatively colder temperatures prevailing during the height 

of the cold-season during Folsom times warmed to temperatures in late Paleoindian times 

comparable to those of today, the imaginary line north of which meat storage via freezing 

was possible would have shifted northward. 

Consideration of variation in the predictability of bison herd location was found to be 

helpful in further defining the environmental factors that would have affected land use related 

to large-scale hunting.  Under modern conditions, annual variation in rainfall patterns on the 

Plains affect the distribution of quality forage, particularly in the more arid westerly portions 

in the rain shadow of the Rocky Mountains.  Correspondingly, this variation in forage quality 

would have affected the distribution of bison and other herbivores to the extent the herd 
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location would be expected to be relatively unpredictable.  Furthermore, the comparatively 

flat topography of the Central Plains would not serve to restrict herd movements.  In contrast, 

seasonal variation in the greening of forage with the coming of spring-like weather strongly 

influences the timing of movements of bison and other herbivores up into the mountains and 

the annual descent is related to the coming of deep snows.  Historical information on bison 

distributions in the intermontane parks of Colorado coupled with modern studies of 

Yellowstone bison movements and a consideration of the relatively small size of the Middle 

Park portion of the study area support the conclusion that bison herd movements in this 

mountain-rimmed basin would have been relatively predictable compared to the Great Plains. 

Finally, the distribution of tool stone resources varies throughout the study area and 

would have differentially affected raw material procurement practices of prehistoric peoples 

living in the different regions.  At risk of oversimplifying, it may be stated that high-quality 

sources of tool stone are widely distributed within the Central Plains portion of the study 

area.  This generality does not apply to the extensive source areas of Smoky Hill jasper in 

Nebraska and Kansas and the source area of the Hartville Uplift.  In comparison, high-quality 

sources of tool stone are clustered in Middle Park and are non-existent in the high Front 

Range. 

With potential environmental effects on land use identified, a rudimentary model of 

Paleoindian subsistence economy and social organization in the study area was developed 

under the alternative view in order to produce expectations regarding how aggregation of 

social groups for cooperation in large-scale hunting should be reflected in the tool stone 

composition of assemblages and by other evidence.  It was suggested that for much of the 

year, Paleoindians would have been dispersed into relatively small groups subsisting by 

hunting and gathering a variety of food resources within a habitual range.  The small groups 

are perhaps best conceptualized as family groups or sub-band units.  During a minority of the 
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year, people would have aggregated into larger groups to cooperate in large-scale hunting of 

big game. 

Due to the emphasis on excavation and study of bison bonebeds, much is known in a 

relative sense about the large-scale bison hunting aspect of Paleoindian subsistence economy 

in the study area and the implications of this subsistence activity for the dynamics of social 

organization were theorized under the alternative view.  Most Paleoindian bison bonebeds 

represent middens at temporary hunting camps produced as a result of processing segments of 

carcasses of bison killed in a single event that likely involved use of the surround hunting 

technique.  Dogs equipped with travois likely were used on the Plains and perhaps in other 

regions of low topographic relief to transport carcass segments to a campsite.  Variation in 

the numbers of bison killed during a single large-scale hunt suggests that some kills could 

represent the work of an aggregation of people from a single band of average ethnographic 

size, while larger kills would necessarily have been carried out by an aggregation from 

multiple bands.  Comparison of the characteristics of Paleoindian and Late Prehistoric bison 

bonebeds was found to support the contention that the intensity of bison hunting had 

increased by the later period because bison were being hunted not only for subsistence, but 

also for production of commodities such as pemmican and hides to be used as trade goods.  

The less intensive hunting indicated for Paleoindian times would therefore suggest a 

subsistence-level of hunting. 

Variation in the seasonal timing of Paleoindian bison kills also proved helpful for 

placing large-scale hunts in the study area into the larger context of annual changes in 

subsistence activities and social organization.  Based on the reasoning that most Paleoindian 

bison bonebeds represent single events, the available data on the time of year during which 

bison were killed indicate that the large-scale bison hunting season lasted only a minor part of 

the year.  Analysis of the seasonal timing of Paleoindian bison kills on the Plains 

demonstrated that in northerly latitudes, large-scale kills occurred during the height of the 



936 
 

cold-season.  In regard to food resources other than big game, this would have been a 

relatively lean time of year for foraging people, and may have been a major motivation for 

cooperating in large-scale hunts.  Also, temperatures during the coldest time of year in 

northerly latitudes were sufficiently low to assist in the short-term preservation of meat by 

allowing people to take advantage of periods of freezing temperatures.  To the contrary, on 

the more southerly portions of the Plains, existing data indicate that large-scale kills during 

the Paleoindian period occurred in months prior to the coldest time of year.  In the southerly 

portions of the Plains, the coldest time of the year would also be a comparatively lean period 

for hunter-gatherers in regard to the availability of food resources other than big game.  

Prevailing temperatures on the Southern Plains would have been insufficiently cold 

throughout the Paleoindian period to permit short-term shortage of meat by freezing, so 

people would have to go through the extra effort of drying meat if they intended to preserve 

some of the food procured in communal hunts.  Modern daytime temperatures during the 

height of the cold-season on the Southern Plains are less than ideal for drying meat.  

Paleoenvironmental data suggest that cold-season temperatures on the Southern Plains during 

Late Paleoindian times were comparable to those of modern times and perhaps during the 

preceding Folsom period as well.  In light of the above information, the fact that Paleoindians 

on the Southern Plains held large-scale bison kills in the months preceding the coldest time of 

year supports the interpretation that such events were planned for a time when temperatures 

would allow meat to be preserved via drying in order to put up stores of food for a relatively 

lean time of year. 

Knowledge of the variability in seasonal timing of Paleoindian large-scale bison kills 

across the Plains was used to model the time of year when communal bison hunts would have 

been carried out in the various environments of the study area.  In response to the general 

warming of the climate throughout the post-Clovis Paleoindian period, people living on the 

Plains portion of the study area early in the period normally aggregated for large-scale 



937 
 

hunting during the height of the cold-season while later Paleoindian people would have done 

so during the months preceding the coldest time of year.  The timing of large-scale bison 

hunts differed under the climatic regime prevailing in the Middle Park environment.  Study of 

modern temperature data from Middle Park, coupled with a review of the archaeological 

literature suggests that throughout prehistory, even during the early Archaic when 

temperatures were warmer than today, foragers abandoned Middle Park during the height of 

the cold-season to avoid bouts of extremely frigid temperature brought on by temperature 

inversions.  Paleoenvironmental data from the adjacent Front Range support the inference 

that temperatures were comparable to those of today sometime during the Cody period and 

colder in earlier Paleoindian times.  From the above, it is concluded that large-scale bison 

hunting in Middle Park throughout the Paleoindian period would have been conducted by 

aggregated groups in the months prior to the coldest time of year, when people would have 

abandoned the park.  Evidence supporting this conclusion comes in the form of seasonality 

data from the study of bison dentition excavated at two bonebeds in Middle Park, one dating 

to early Paleoindian times, the other to the Late Paleoindian period. 

Information relating to three late Paleoindian sites in the high Front Range permitted 

the dynamics of social organization relating to another aspect of subsistence economy in the 

study area to be modeled ― specifically that related to large-scale hunting of what were 

probably non-bison game animals using game drive systems set up in the alpine tundra.  

More than 50 game drive sites are known in the high Front Range east of Middle Park.  

Available evidence suggests their use continued from Late Paleoindian to Late Prehistoric 

times.  Poor bone preservation frustrates attempts to identify the target species.  Modern 

game animal behavior coupled with limited faunal remains from non-Paleoindian sites 

suggest that elk, bighorn sheep, and mule deer may have been taken.  Blood residue analysis 

of one Late Paleoindian point of the Frederick type from the Caribou Lake site indicates that 

the point was used on an elk.  Again due to poor bone preservation, data on the numbers of 



938 
 

animals killed are lacking and therefore evidence relating to the size of the human groups 

involved is not as convincing as is the case with bison bonebeds.  Nevertheless, it was 

theorized that groups of people from one or more bands would have been required to conduct 

a game drive.  Bands with wintering grounds in lower country east and west of the high Front 

Range would both be expected to use the highlands for communal hunting in the months prior 

to the height of the cold-season, at which time the region would have been abandoned. 

A final topic relevant to producing a rudimentary model of Paleoindian subsistence, 

social aggregation, and land use in the study area is the occurrence of contemporaneous 

Paleoindian point types with differing distributions.  Paleoindian point types of the 

intermountain basins and western Plains portion of the study area that follow Clovis include 

Folsom, Agate Basin, and Hell Gap points.  These types occur in association with end 

scrapers ― a type of hide scraping tool made by retouching the distal end of a flake.  

Furthermore, these earlier Paleoindian point types are known from sites associated with large-

scale bison kills in the intermontane basins and western Plains portion of the study area.  

Current evidence suggests that the makers of these Paleoindian point types did not engage in 

large-scale hunting of non-bison big game in the high Front Range.  In the deciduous 

woodlands east of the study area, concave-based lanceolate points occur in association with 

beveled tools and are dated as early as 10,530 ± 650 B.P. and therefore may be 

contemporaneous with Folsom, Agate Basin, and Hell Gap points.  In the eastern Plains 

portion of the study area, Occupation Level 1 at the Allen site produced points assignable to 

Hell Gap and Agate Basin types along with a concave-base lanceolate point.  Also present 

were beveled tools which, as a class, were shown to have been used for scraping hides at the 

Allen site.  Occupation Level 1 has been dated to 10,600 ± 620 and 10,270 ± 360 B.P.  The 

above suggests a certain amount of differentiation in the material culture of the earlier 

Paleoindian inhabitants of the study area, but the nature of any interaction between the two 

cultural groups is largely unknown.   
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In contrast, by Late Paleoindian times, material culture of the inhabitants of the study 

area is more clearly separable into distinct, contemporaneous point types that tend to have 

different distributions.  The distribution of distinct types of hide scraping tools also supports 

the notion of the existence of culturally distinct groups at this time.  An apparent correlation 

between Late Paleoindian point types and differing environments of the study area suggests 

that makers of contemporaneous point types may have also differed to some extent in their 

subsistence economies. 

Late Paleoindian cultural groups that may have wintered in the valleys of the Southern 

Rocky Mountains west of the study area seasonally occupied Middle Park and the high Front 

Range where first they left Angostura points and then Pryor Stemmed points.  Evidence from 

rockshelters in the Middle Rocky Mountains of Wyoming suggests that these people 

subsisted on a range of big game species, including bighorn sheep, as well as small game and 

plant foods. 

People who wintered on the western Plains portion of the study area also made 

seasonal use of Middle Park and the high Front Range where their passing is marked by a 

series of point types.  From earliest to latest, these include Cody, Frederick, and Allen points.  

Previous research into the Late Paleoindian use of the intermontane basins, the high Front 

Range, and the western Plains portion of the study area has emphasized investigation of sites 

associated with large-scale bison kills.  The nature of the subsistence economy during that 

portion of the year outside of the communal hunting season has yet to be investigated.  

Cooperation of mountain and western plains peoples in large-scale hunts for bison in Middle 

Park as well as in game drives in the high Front Range for what were probably non-bison big 

game animals is documented at the Jerry Craig and Fourth of July Valley sites, respectively. 

In the more easterly Plains portion of the study area, a more mesic grassland 

environment than that on the short-grass prairie to the west is present and Late Paleoindian 

habitation is marked by poorly understood concave-based lanceolate points as well as beveled 
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tools.  Whether there was a simple correlation between concave-based lanceolate points and 

the beveled tool hide-scraper with both kinds of artifacts made by the same cultural group is 

as yet unclear from available information.  Many of the occupations of the Allen site during 

Late Paleoindian times may be attributed to small human groups that left beveled tools.  

Concave-based lanceolate points also derive from the Late Paleoindian occupations at the 

Allen site.  Evidence from the site therefore suggests that when operating in small groups, 

people who made concave-based lanceolate points possessed a fairly generalized subsistence 

economy based on the utilization of plants, a variety of small and large game animals, and 

other food resources.  That makers of these points also engaged in large-scale bison hunts is 

suggested by evidence from Zone V of the Red Smoke site and is more definitively 

demonstrated at other sites within the more easterly Plains portion of the study area.  Several 

sites associated with large-scale bison kills contain both Cody and concave-based lanceolate 

points.  These sites occur within a broad east-to-west band and suggest that culturally distinct 

Late Paleoindian groups lived on the Plains portion of the study area and sometimes 

aggregated to cooperate in large-scale bison hunts. 

Having completed a lengthy but necessary consideration of the expected 

environmental and social effects on land use patterns in the study area, the stage was set to 

compare the relative explanatory value of both views with existing literature.  However, 

before that could occur, assessment of whether or not aggregation is demonstrable in artifact 

assemblages through an in-depth analysis of data from the Jurgens collection was necessary, 

as was evaluating traditional claims for a frugal Paleoindian technology. 

The three aspects of the concept of a frugal Paleoindian technology were tested with 

data collected from the Jurgens assemblage and all were refuted by evidence from the site.  

Use of a granular tool stone (here referred to as the very rough-textured orthoquartzite variety 

of White River Group gravel) to gear up for large-scale bison hunting is evident in the 

assemblage and is at odds with the traditional view that Paleoindians preferentially used 
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microcrystalline stone.  An assessment of the relative amounts of the assemblage that are 

indicative of production of artifacts through bifacial reduction versus knapping of blocky 

cores was not in conformity with the assertion that Paleoindian lithic technology emphasized 

use of bifacial cores and tools.  To the contrary, the activities related to large-scale bison 

hunting that took place at the Jurgens site required the production and use of both unifacial 

and bifacial tools in order to kill and process a large number of bison.  Data from the Jurgens 

site also refute the contention of the traditional view that Paleoindian tools were designed to 

permit a high number of episodes of resharpening to extend tool use-life.  Based on the 

traditional view, it was reasoned that points and end scrapers of tool stone from very distant 

sources will have been in the possession of the band longer and therefore should have been 

subjected to a greater amount of resharpening and consequently be shorter than comparable 

artifacts made of stone from local and distant sources.  However, this comparison found no 

difference in the lengths of points and end scrapers made of very distant stone versus those 

made of raw materials from closer sources.  In sum, data from the Jurgens site refute all three 

aspects of the concept of a frugal Paleoindian lithic technology designed to enable a highly 

mobile lifestyle. 

Data from the Jurgens site are also important for permitting development of the 

alternative view, primarily by addressing the question of whether Paleoindian bands 

aggregated for large-scale hunting of big game in a manner analogous to ethnographic 

foragers.  The assemblage was found to be dominated by stone from local and distant sources 

and to demonstrate a dramatic falloff in the amount of stone from very distant sources.  This 

was interpreted as reflecting the aggregation of multiple bands for communal bison hunting.  

Furthermore, analysis of the assemblage was found to support the alternative view by 

providing evidence in support of the existence of a long-distance exchange network among 

Plains Paleoindians that emphasized transport of projectile points and preforms.  This 

conclusion is founded on the fact that the sample of artifacts made of tool stone from very 
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distant sources contains a significantly high proportion of points and preforms.  Moreover, 

simply mapping the very distant sources represented in the assemblage demonstrated that 

small amounts of tool stone had arrived at the site from all regions of the Great Plains, as well 

as from the Wyoming Basin.  To summarize, it may be stated that analysis of the Jurgens 

collection demonstrated that various cultural mechanisms, such as exchange, which 

theoretically could have transported stone great distances, must be considered when 

interpreting the meaning of variation in the tool stone composition of assemblages.  Analysis 

also validated the thinking that band aggregation can be the main factor effecting the tool 

stone composition of sites associated with large-scale kills.  This conclusion was particularly 

important in light of the fact that the sample of sites from the study area to be evaluated using 

information available in existing literature is dominated by sites related to communal hunting. 

Evaluating the two theoretical views on the geographic extent of land use with data 

from existing literature favored the alternative view over the traditional school of thought.  

The Allen site was determined to be the only campsite in the sample that is wholly not 

associated with large-scale hunting.  Although the distribution of tool stone sources in the site 

vicinity is less than ideal for defining the location of the range used by members of the local 

band, the tool stone composition of the assemblage was found to favor the alternative view.  

Review of the tool stone composition of assemblages from sites related to large-scale hunting 

also supported the alternative view.  In portions of the study area without quality sources of 

stone, the alternative view was favored because the presence of stone from distant sources in 

site assemblages is best explained by aggregation of neighboring bands rather than a single 

band operating within a huge range.  In parts of the study area with local stone, the near 

exclusive use of local sources is definitely not reconcilable with the traditional view.  Sites 

related to gearing up for large-scale hunting at high-quality sources of stone also supported 

the alternative view.  This was particularly evident at Locality V of the Hell Gap site cluster 

where a case was made that a local band exploited multiple local sources in order to gear up.  
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Sites associated with large-scale hunting at lithic sources were recognized as such through a 

careful consideration of the artifact types present and this in itself improved knowledge of 

Paleoindian archaeology because the presence of such sites at sources is not generally 

acknowledged.  The model developed on the seasonal timing of large-scale bison hunts 

proved to be of value in verifying that a large majority of occupations of the Hell Gap site 

cluster at the Hartville Uplift source area took place during the large-scale bison hunting 

season. 

Analysis of data from existing literature also provided insight into the regularity of 

Paleoindian land use patterns.  The thick cultural deposit at the Allen site demonstrates a 

surprising amount of repetitive use of this campsite, which is not associated with large-scale 

hunting.  With only one such site, it is difficult to say if other camps not related to communal 

hunting in the study area would be expected to display such regularity in land use patterns, 

but it does illustrate the potential bias in the existing sample of excavated sites associated 

with large-scale hunts and illustrates the need to look at other kinds of site in the future. 

However, a certain amount of regularity in land use is indeed evident at clusters of 

sites related to communal bison hunting.  Analysis of the site cluster in western Middle Park 

was found to support the interpretation that knowledge of the presence of a high-quality chert 

source, coupled with the relative predictability of bison herds in this area, fostered a fairly 

regular land use pattern that involved gearing up at the chert source in Barger Gulch followed 

by cooperating in a large-scale bison kill somewhere in neighboring areas.  At the Kersey site 

cluster on the Plains of northeast Colorado, where the location of bison herds would arguably 

have been less predictable and a quality source of stone is not as close at hand, a certain 

amount of regularity during the large-scale bison hunting season is nevertheless in evidence.  

At various times throughout the Paleoindian period, aggregated groups of people cooperating 

in communal bison hunts occupied these three camps, which arguably were located near a 
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major river confluence that could have served as a known geographic location at which 

participating groups could meet. 

Repetitive use of lithic sources by aggregated groups of people gearing up for bison 

hunting at high-quality lithic sources was found to be not as extreme as that demonstrated at 

the Allen site.  If Paleoindians engaged in large-scale bison hunts on a yearly basis, it is 

expected that aggregated groups would revisit camps at sources much more frequently than is 

apparent in existing literature.  This observation points to the need for future work to address 

the question of the frequency with which large-scale bison hunts occurred. 

Lastly, a certain amount of regularity in land use relating to large-scale hunting was 

noted at the cluster of sites in the high Front Range where non-bison game animals were 

apparently killed en masse at game drive sites during Late Paleoindian times.  The alpine 

tundra is normally amenable to habitation by game animals and humans sometime between 

May through November.  This aspect of land use in the study area implies a certain amount of 

regularity in land use, at least in so far that operating a game drive at a predetermined time 

and place implies a certain amount of knowledge of the land and herd movements in order to 

be able to plan and prepare for the event with other participants.  The game drive systems 

likely had to be constructed at some time prior to use.  The two sites at Arapaho Pass, where 

groups arriving from east and west of the range arguably met to cooperate in a game drive, 

are along a travel route providing the easiest access between Middle Park and the Central 

Plains, a fact that would have facilitated coordination of the rendezvous between groups.  If 

as suggested, non-bison big game would have returned to the same alpine grazing areas on a 

yearly basis, one might expect that more than two Late Paleoindian occupations of the 

Arapaho Pass area for the purpose of operating a game drive would be in evidence.  This 

again raises the question of the frequency with which large-scale big game hunts were 

organized. 
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Review of existing literature provided insights into the nature of social interaction 

between Late Paleoindian cultural groups that made differing types of points.  Consideration 

of the Late Paleoindian assemblages reported from in and around the study area provided 

information on the contemporaneity of cultural groups whose homelands were in differing 

parts of the study area.  The Angostura point was found to be coeval with the Cody type as 

demonstrated at the Jerry Craig site where mountain and western plains peoples cooperated in 

a large-scale bison hunt in western Middle Park.  With further excavation at the Hell Gap site 

cluster, an enigmatic point that might be of the Angostura type reported from the Cody level 

at Locality V may also prove to be evidence of some form of interaction between 

contemporaneous cultural groups of the mountains and western plains.  Contemporaneity of 

the Angostura type and the Frederick point of post-Cody age is suggested at the Fourth of 

July Valley site where it was argued that mountain and western plains people cooperated in a 

game drive in the high Front Range that likely involved hunting a non-bison game animal.  

Finally, the possible contemporaneity of concave-based lanceolate points of the eastern plains 

and Cody points of the western plains was suggested based on evidence from Zone V at the 

Red Smoke site.  The collection of projectile points from the level includes many concave-

based lanceolate points of the local jasper, several points of this kind made of tool stones 

from very distant sources lying in essentially all directions from the site, and two Cody points 

made of tool stone from very distant sources to the northwest and south-southwest.  This, 

coupled with other lines of evidence, formed the basis for the interpretation that gearing up 

for a large-scale bison hunt by makers of concave-based lanceolate points involved acquiring 

well made points of stone from very distant sources, including some made by members of the 

neighboring cultural group who made a different type of projectile point. 

Review of existing literature also required addressing previous claims made for the 

existence of multiple contemporaneous point types in Early Paleoindian times (specifically 

during the Folsom period) and in the early part of the Late Paleoindian period (in Agate Basin 
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times).  Such claims apply to those portions of the study area encompassing the western 

plains and the intermontane basins.  In order to properly interpret early Paleoindian sites in 

Middle Park, the long-standing idea that Folsom, Plainview, Goshen, and Midland points are 

types of early Paleoindian points used by culturally distinct, contemporaneous people was 

reviewed and determined to be unsubstantiated.  Rather, Plainview, Goshen, and Midland 

points may prove to be best considered as unfluted Folsom points.  Data were presented to 

support the hypothesis that unfluted Folsom points tend to have been made and used for 

large-scale bison hunts by single-band aggregations of people while fluted Folsom points 

tend to be found in sites associated with larger bison kills conducted by multi-band 

aggregations.  In order to properly interpret the occupations at the Hell Gap site cluster, the 

recently popular idea that evidence from Locality I indicates that fluted Folsom points, 

“Goshen” points, and Agate Basin points were coeval early Paleoindian point types made by 

culturally distinct groups was reviewed using stratigraphic and other information presented in 

the site report and found to be in error.  Instead, available evidence indicates a Folsom 

occupation of Locality I took place during the large-scale bison hunting season and this was 

followed at a later time by an Agate Basin occupation that also occurred during the large-

scale bison hunting season. 

In conclusion, this study has demonstrated that the weight of the currently available 

evidence indicates that the traditional view is no longer an empirically defensible model of 

Paleoindian land use and should be abandoned.  The alternative view offers better potential 

for developing accurate models of land use and social organization.  The research reported 

here has helped to resolve a long standing debate regarding a topic in American prehistory of 

interest to professional and avocational archaeologists alike. 

The real contribution of this study to the archaeology of hunting and gathering 

peoples, however, may lie in the development of needed methods of investigating the land 

use and social organization of prehistoric foragers in a more holistic and accurate manner.  As 



947 
 

with many previous studies, the research reported here benefited from a careful consideration 

of the environmental factors that in part shaped prehistoric land use patterns, including the 

nature of the terrain, climate, and available food resources.  Where this study stands out from 

others in a manner that I believe has allowed it to produce a more accurate model of land use 

is in its recognition of the importance of considering the effects of tool stone availability and 

social interaction when constructing theory and methods related to the study of prehistoric 

land use patterns.  Sadly, despite repeated calls for archaeologists studying prehistoric hunter-

gatherers to account for the effects of raw material availability in their interpretations of land 

use, this advice has rarely been heeded.  In part, this may be the result of conventional studies 

which analyze particular sites and their contents.  This study has demonstrated the magnitude 

of the geographical scale of analysis necessary to examine the effects of raw material 

availability on land use patterns.  Equally imperative is the need to consider the effects of 

social interaction on land use patterns, including population aggregation for communal 

subsistence activities and long-distance travel by individuals or small groups intent on 

resource procurement, exchange, and so forth.  As with the need to consider the effects of raw 

material availability, previous calls for archaeologists to incorporate social interaction into 

development of theoretical models and analytical methods of studying land use patterns of 

prehistoric hunter-gatherers have been in vain.  These deficiencies simply must be corrected, 

for it is only then that archaeologists can seriously hope to accurately portray prehistoric 

hunter-gatherers as the once dynamic societies that they were. 
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APPENDIX A 

ULTRAVIOLET COLOR RESPONSES OF ARTIFACTS FROM THE JURGENS SITE 
AND HAND SAMPLES FROM LITHIC SOURCES 

 
 

Appendix A presents data on the fluorescent color response of artifacts from the 
Jurgens site and hand samples from lithic sources to longwave and shortwave ultraviolet 
(UV) light.  The data are presented here to assist future researchers in sourcing tool stones 
from sites in northeast Colorado.  Data were collected on the UV color responses of over half 
of the artifacts in the Jurgens collection.  To expedite analysis, these data were not collected 
for the 1,548 items excavated from Area 1 which are primarily flakes, as discussed in Chapter 
9.  The following narrative provides a summary of the data presented in Tables A-1 through 
A-23. 
 
 
Main Tool Stones 
 

WRGG: Very Rough-Textured Orthoquartzite.  The color responses of 265 Jurgens 
artifacts of very rough-textured orthoquartzite from the White River Group gravels were 
recorded (Table A-1).  A majority of artifacts (77.7 percent) have no fluorescent color 
response under both longwave and shortwave UV light.  For brevity, a UV color response in 
this narrative will be stated as the longwave color response followed by the shortwave 
response.  Using this system of reporting, the above color response is: none / none.  Other 
color responses are much less common and include: none / green (4.9 percent of cases); white 
/ none (6.4 percent); and white / white (5.3 percent). 

Color responses of 10 hand samples collected by the author from lithic procurement 
sites recorded in the Kalouse area of northeast Colorado are presented in Table A-2.  The set 
of hand samples is too small to form a representative sample (n = 10).  Nevertheless, it is 
noteworthy that a majority (70 percent) of the hand samples also had a color response of none 
/ none.  Three hand samples had a color response of none / green. 
 

WRGG: Morrison Orthoquartzite.  Color responses of 26 Jurgens artifacts were 
compared to the responses of six hand samples collected from three lithic procurement sites 
in the Kalouse area (Table A-3).  The color responses of all artifacts and hand samples were: 
none / none. 
 

WRGG: Light-to-Medium Red, Very Fine-Grained Orthoquartzite.  A total of seven 
artifacts of this variety of tool stone from the White River Group gravels present in the 
Jurgens collection were exposed to UV light (Table A-4).  The color response of five artifacts 
(71.4 percent) was: none / none.  Two artifacts (28.6 percent) fluoresced white / white.  No 
hand samples of this presumably uncommon variety of WRGG were seen at the lithic 
procurement sites visited. 
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Table A-1.  UV Color Responses of Jurgens Artifacts Made from Very Rough-Textured Orthoquartzite from White River Group Gravels. 

 

 
Shortwave UV Color Response 

Total 
None Green White 

Green and 
Orange Green and White 

Longwave UV Color Response None Count 206 13 - - - 219 

% of Total 77.7% 4.9% - - - 82.6% 

Green Count - 1 - - - 1 

% of Total - .4% - - - .4% 

Orange Count - 1 - - - 3 

% of Total - .4% - - - 1.1% 

White Count 17 6 14 - - 38 

% of Total 6.4% 2.3% 5.3% - - 14.3% 

Green and Orange Count - - - 1 - 1 

% of Total - - - .4% - .4% 

Green and White Count 1 - - - - 1 

% of Total .4% - - - - .4% 

Green, Orange, and White Count - 1 - - - 1 

% of Total - .4% - - - .4% 

Orange and White Count - 1 - - - 1 

% of Total - .4% - - - .4% 

Total Count 224 23 14 3 1 265 

% of Total 84.5% 8.7% 5.3% 1.1% .4% 100.0% 
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Table A-2.  UV Color Response Comparison Between Jurgens Artifacts of Very Rough-Textured 
Orthoquartzite from White River Group Gravels and Similar Tool Stone Collected from  

Procurement Sites. 
 

 

Jurgens Artifacts 
Hand Samples from Tool Stone 

Procurement Sitesa 

Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 

Shortwave = None 
206 77.7% 7 70% 

Longwave = None 

Shortwave = Green 
13 4.9% 3 30% 

Longwave = White 

Shortwave = None 
17 6.4% - - 

Longwave = White 

Shortwave =White 
14 5.3% - - 

Other UV Color Responses that 
Individually Total Less than 5 Percent 

15 5.7% - - 

Total 265 100.0% 10 100% 

a  Hand samples collected from 5WL5, 5WL5180, and 5WL5182. 
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Table A-3.  UV Color Response Comparison Between Jurgens Artifacts of Morrison Orthoquartzite 
from White River Group Gravels and Similar Tool Stone Collected from Procurement Sites. 

 
 

Jurgens Artifacts 
Hand Samples from Tool Stone 

Procurement Sites a 

Count Percentage Count Percentage 

UV Color Response Longwave = None 

Shortwave = None 
26 100% 6 100% 

Total  26 100% 6 100% 

a  Hand samples collected from 5WL5, 5WL5181, and 5WL5182. 
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Table A-4.  UV Color Responses of Jurgens Artifacts Made from Light-to-Medium 
Red, Very Fine-Grained Orthoquartzite from White River Group Gravels. 

 

 
Shortwave UV Color Response 

Total 
None White 

Longwave UV Color Response None Count 5 - 5 

% of Total 71.4% - 71.4% 

White Count - 2 2 

% of Total - 28.6% 28.6% 

Total Count 5 2 7 

% of Total 71.4% 28.6% 100.0% 
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WRGG: Other Orthoquartzite.  Small samples of Jurgens artifacts and hand 
specimens of tool stone from lithic procurement sites in the Kalouse area were classified as 
“Other orthoquartzite” from the White River Group gravel and tested for their color response.  
In normal light, the tool stone is an opaque, fine-grained orthoquartzite that occurs in shades 
of brown and red and has black speckles or dendritic inclusions.  Because of small sample 
sizes, this exercise failed to firmly establish even the most common UV color response.  All 
eight hand samples collected from three lithic procurement sites produced a none / none color 
response.  In contrast, of the four artifacts of this tool stone from the Jurgens site that were 
exposed to UV light, only one had a none / none response; each of the remaining artifacts 
produced a different response (Table A-5). 
 

WRGG: Holiday Springs Chalcedony.  The color response of 40 Jurgens artifacts 
(Table A-6) as well as hand samples in two comparative tool stone collections were recorded 
and are compared in Table A-7.  A total of 30 hand specimens of the tool stone from a larger 
set in the comparative tool stone collection of Joe Ben Wheat in the CU Museum were tested 
for their UV color response.  The hand specimens were presumably collected near Holiday 
Springs.  Also, seven hand samples collected from two lithic procurement sites I recorded 
near Holiday Springs were exposed to UV light.  Color responses of the Jurgens artifacts was 
the most varied, possibly because they form the largest sample of the tool stone.  The most 
common color response was orange / green which accounted for 52.5 percent of the cases.  
Six other color responses each account for 5 to 7.5 percent of the sample (Table A-7).  The 
most common color response of the hand samples from the source area also was orange / 
green.  This response was obtained for 56.7 percent of Wheat’s sample and 42.9 percent of 
the hand samples I collected. 
 

WRGG: Kalouse Jasper.  Ultraviolet color responses of six artifacts in the Jurgens 
collection were compared to those of hand samples in two comparative tool stone collections 
from separate sources of White River Group gravel in northeast Colorado.  The comparative 
collections included a sample of 30 hand specimens collected from two lithic procurement 
sites I recorded in the Kalouse area and a sample of 14 specimens stored at UNC that were 
collected from a source elsewhere in Weld County (T 8 N, R 57 W, Section 15, SE ¼) (Table 
A-8).  Of the artifacts from Jurgens, a majority of cases (66.7 percent) had a response of none 
/ none as did a majority of (53.3 percent) of cases from the Kalouse sources and 100 percent 
of the hand samples from the other source in Weld County collected by UNC. 
 

WRGG: Brown-to-Orange or Yellow Chert.  Small samples of Jurgens artifacts and 
hand samples from the Kalouse area together produced highly varied color responses to UV 
light.  Of the 12 artifacts from Jurgens, the most common color response was none / green, 
which accounted for 33.3 percent of the cases (Table A-9).  I collected only two hand 
samples of this tool stone from a lithic procurement site in the Kalouse area (5WL5) and 
another one from a nearby procurement site (5WL5182).  To add to the known variability in 
color responses for this tool stone, the response of all hand samples I collected was orange / 
orange, which did not match any of those from Jurgens. 
 

WRGG: Dark-to-Medium Brown Petrified Wood.  A small sample of nine artifacts 
from Jurgens and a single hand sample from a lithic procurement site together produced a 
highly variable color response, as seen in Table A-10.  I collected only one hand sample of 
this tool stone when I recorded a lithic procurement site in the Kalouse area (5WL5182) and 
its color response (orange / orange) duplicated only one of the eight different responses 
produced by the Jurgens artifacts. 
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Table A-5.  UV Color Response Comparison Between Jurgens Artifacts of “Other Orthoquartzite” a

from White River Group Gravels and Similar Tool Stone Collected from Procurement Sites. 
 

 

Jurgens Artifacts 
Hand Samples from Tool Stone 

Procurement Sites b 

Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 

Shortwave = None 
1 25% 8 100% 

Longwave = None 

Shortwave = Green 
1 25% - - 

Longwave = Orange 

Shortwave = Green 
1 25% - - 

Longwave = White 

Shortwave =Green 
1 25% - - 

Total 4 100% 8 100% 

a  “Other orthoquartzite” is very fine-grained and sometimes has black dendrites. 
b  Hand samples collected from 5WL5, 5WL5181, and 5WL5182. 
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Table A-6.  UV Color Responses of Jurgens Artifacts Made of Holiday Springs Chalcedony from White River Group Gravels. 
 

 
Shortwave UV Color Response 

Total 
None Green White 

Green and 
Orange Green and White 

Orange and 
White 

L
on

gw
av

e 
U

V
 C

ol
or

 R
es

po
ns
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Green Count - 1 - - - - 1 

% of Total - 2.5% - - - - 2.5% 

Orange Count 1 21 1 3 - - 26 

% of Total 2.5% 52.5% 2.5% 7.5% - - 65.0% 

White Count - 2 1 - - - 3 

% of Total - 5.0% 2.5% - - - 7.5% 

Green and Orange Count 1 2 - - - - 3 

% of Total 2.5% 5.0% - - - - 7.5% 

Green, Orange, and White Count - 2 - - - - 2 

% of Total - 5.0% - - - - 5.0% 

Orange and White Count - 3 - - 1 1 5 

% of Total - 7.5% - - 2.5% 2.5% 12.5% 

Total Count 2 31 2 3 1 1 40 

% of Total 5.0% 77.5% 5.0% 7.5% 2.5% 2.5% 100.0% 
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Table A-7.  UV Color Response Comparison Between Jurgens Artifacts of Holiday Springs Chalcedony from White River Group 
Gravels and Similar Tool Stone Collected from Procurement Sites. 

 
Jurgens Artifacts 

Hand Samples from Tool Stone 
Procurement Sites a 

Hand Samples from Tool Stone 
Procurement Area b 

Count Percentage Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = Orange 
Shortwave = Green 

21 52.5% 3 42.9% 17 56.7% 

Longwave = Orange 
Shortwave = Green and Orange 

3 7.5% - - - - 

Longwave = White 
Shortwave = Green 

2 5.0% - - - - 

Longwave = Green and Orange 
Shortwave = Green 

2 5.0% 2 28.6% 13 43.3% 

Longwave = Green and Orange 
Shortwave = Green and Orange 

- - 2 28.6% - - 

Longwave = Green, Orange, and White 
Shortwave = Green 

2 5.0% - - - - 

Longwave = Orange and White 
Shortwave = Green 

3 7.5% - - - - 

Other UV Color Responses that 
Individually Total Less than 5 Percent 

7 17.5% - - - - 

Total 40 100.0% 7 100.0% 30 100.0% 

 
a  Hand samples collected from 5WL5179 and 5WL5180. 
 
b  Set of hand samples includes 30 pieces of Holiday Springs chalcedony selected from a larger group present in Joe Ben Wheat’s comparative tool stone collection at 
   the University of Colorado Museum. 
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Table A-8.  UV Color Response Comparison Between Jurgens Artifacts of Kalouse Jasper from White River Group Gravels and 
Similar Tool Stone Collected from Procurement Sites. 

 
Jurgens Artifacts 

Hand Samples from Tool Stone 
Procurement Sites a 

Hand Samples from Tool Stone 
Procurement Area b 

Count Percentage Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 
Shortwave = None 

4 66.7% 16 53.3% 14 100% 

Longwave = None 
Shortwave = Green 

- - 10 33.3% - - 

Longwave = Orange 
Shortwave = Orange 

- - 3 10.0% - - 

Longwave = Orange 
Shortwave = Green and Orange 

- - 1 3.3% - - 

Longwave = Orange 
Shortwave = Orange and White 

1 16.7% - - - - 

Longwave = White 
Shortwave = None 

1 16.7% - - - - 

Total 6 100.0% 30 100.0% 14 100% 

 
a  Hand samples collected from 5WL5181 and 5WL5182. 
 
b  Hand samples in comparative tool stone collection of Dr. Robert Brunswig at University of Northern Colorado, Anthropology Department, Archaeology and 
   Paleoenvironment Research Laboratory.  Collected from Weld County, Colorado; T 8 N, R 57 W, Section 15, SE ¼. 
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Table A-9.  UV Color Responses of Jurgens Artifacts Made of Brown-to-Orange or Yellow Chert 
from White River Group Gravels. 

 
Shortwave UV Color Response 

Total 
None Green Green and Orange

Longwave UV Color Response None Count 1 4 - 5 

% of Total 8.3% 33.3% - 41.7% 

Green Count - 1 - 1 

% of Total - 8.3% - 8.3% 

Orange Count 1 1 2 4 

% of Total 8.3% 8.3% 16.7% 33.3% 

White Count 2 - - 2 

% of Total 16.7% - - 16.7% 

Total Count 4 6 2 12 

% of Total 33.3% 50.0% 16.7% 100.0% 
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Table A-10.  UV Color Responses of Jurgens Artifacts Made of Dark-to-Medium Brown Petrified Wood  

from White River Group Gravels. 

 
Shortwave UV Color Response 

Total 
None Green Orange 

Green and 

Orange 

Orange and 

White 

Longwave UV Color Response None Count 1 1 - - - 2 

% of Total 11.1% 11.1% - - - 22.2% 

Orange Count - 1 1 - - 2 

% of Total - 11.1% 11.1% - - 22.2% 

White Count - 1 - - - 1 

% of Total - 11.1% - - - 11.1% 

Green and Orange Count - - - 1 - 1 

% of Total - - - 11.1% - 11.1% 

Orange and White Count - - - 1 2 3 

% of Total - - - 11.1% 22.2% 33.3% 

Total Count 1 3 1 2 2 9 

% of Total 11.1% 33.3% 11.1% 22.2% 22.2% 100.0% 
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Flat Top Chalcedony.  A sample of artifacts of this tool stone in the Jurgens 
collection was compared to a sample of hand samples produced by combining those present 
in three comparative tool stone collections.  A total of 283 Jurgens artifacts classified as Flat 
Top chalcedony based on examination in normal light were exposed to UV light, producing 
eight color responses (Table A-11).  By far the most common response was orange / green.  
Ten hand samples in the UNC comparative collection were combined with 10 in the 
possession of Dr. Douglas Bamforth and 16 in my possession to create a sample of 36 pieces 
of chalcedony collected from the source at Flat Top Butte (Table A-12).  The four color 
responses produced by the hand samples duplicate those of the Jurgens artifacts, with the 
most common response again being orange / green. 
 

Dawson Petrified Wood.  A large sample of artifacts of this tool stone were exposed 
to UV light as were two small samples of hand specimens in the UNC comparative 
collection.  A total of 128 artifacts from the Jurgens site produced nine different color 
combinations (Table A-13).  The most common response was none / none (77.3 percent) with 
the next most frequent response being none / green (10.9 percent).  Each of the other 
responses accounted for less than three percent of the total.  A good comparative sample of 
the tool stone from primary sources was not available, but two small samples in the UNC 
collection were exposed to UV light (Table A-14).  A total of 11 pieces of modern 
flintknapping debitage from an unknown number of cores procured from a primary source in 
the Palmer Divide area near Parker, Colorado were found to have a none / none response.  
Three pieces of Dawson petrified wood from a secondary deposit on a river terrace along the 
South Platte near the town of Platteville also had a none / none response. 
 

Hartville Uplift Chert.  A large sample of artifacts from the Jurgens site assigned to 
this tool stone were exposed to UV light and the color responses were compared to those of 
hand samples collected from sources in the Hartville Uplift.  A total of 302 Jurgens artifacts 
produced 18 different color responses with the most common being none / green (42.7 
percent) (Table A-15).  Three collections of hand samples of Hartville Uplift chert from non-
specified sources were exposed to UV light and the none / green color response was found to 
be the most common in two of the three collections (Table A-16).  A small collection of 22 
hand samples in the possession of Dr. Douglas Bamforth produced several color response 
combinations with none /green being the most frequent at 45. 4 percent.  A larger sample of 
103 pieces in the collection of Dr. Joe Ben Wheat in the CU Museum produced several color 
responses with none / green again being most prevalent at 75.7 percent.  Finally, a collection 
of 29 pieces in the UNC collection displayed a number of color responses with none / green 
accounting for the second largest number of responses at 31.0 percent.  The most common 
color response in the comparative collection was none / none (37.9 percent). 
 
 
Minor Tool Stones from Very Distant Sources and South Platte River Gravels 
 

Knife River Flint.  The UV color responses of artifacts from the Jurgens site believed 
to be Knife River flint (KRF) based on examination in normal light were varied and did not 
match a sample from the source area (Table A-17).  Seven different color combinations were 
recorded for the 15 artifacts from Jurgens classified as KRF that were exposed to UV light.  
The most frequent color response was orange / orange, which occurred in 46.7 percent of the 
cases.  The hand samples of KRF from the source area were less than ideal for comparative 
purposes.  Together they comprise 12 flakes struck from a piece of tool stone with a white 
cortex and may all be from the same core.  The stone was collected by Dr. Matthew Root 
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Table A-11.  UV Color Responses of Jurgens Artifacts Made of Flat Top Chalcedony. 

 
Shortwave UV Color Response 

Total None Green Orange White 
Green and 

Orange 
Green and 

White 
Green, Orange, 

and White 
Orange and 

White 

L
on

gw
av

e 
U

V
 C

ol
or

 R
es

po
ns

e 

None Count 1 3 - - - - - - 4 
% of Total .4% 1.1% - - - - - - 1.4% 

Green Count - 4 - - - - - - 4 
% of Total - 1.4% - - - - - - 1.4% 

Orange Count - 117 1 - 5 - - - 123 
% of Total - 41.3% .4% - 1.8% - - - 43.5% 

White Count 2 37 - 15 - 8 -  62 
% of Total .7% 13.1% - 5.3% - 2.8% - - 21.9% 

Green and Orange Count - 12 - - 1 - - - 13 
% of Total - 4.2% - - .4% - - - 4.6% 

Green and White Count - 5 - - - - - - 5 
% of Total - 1.8% - - - - - - 1.8% 

Green, Orange, and  
White 

Count - 4 - - 2 - - - 6 
% of Total - 1.4% - - .7% - - - 2.1% 

Orange and White Count - 49 - - - 10 1 2 62 
% of Total - 17.3% - - - 3.5% .4% .7% 21.9% 

Light Yellow Count - 1 - - - - - - 1 
% of Total - .4% - - - - - - .4% 

Reddish Orange Count - 1 - - - - - - 1 
% of Total - .4% - - - - - - .4% 

Yellow and White Count - - - 1 - - - - 1 
% of Total - - - .4% - - - - .4% 

Orange, White, and  
Orangish Red 

Count - 1 - - - - - - 1 
% of Total - .4% - - - - - - .4% 

Total Count 3 234 1 16 8 18 1 2 283 
% of Total 1.1% 82.7% .4% 5.7% 2.8% 6.4% .4% .7% 100.0% 
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Table A-12.  Comparison of UV Color Responses of Jurgens Artifacts of Flat Top Chalcedony with 
Hand Samples of the Tool Stone Collected from the Procurement Site. 

 
Jurgens Artifacts 

Hand Samples from Tool Stone 
Procurement Site a 

Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 
Shortwave = Green 

3 1.1% 4 11.1% 

Longwave = Green 
Shortwave = Green 

4 1.4% 6 16.7% 

Longwave = Orange 
Shortwave = Green 

117 41.3% 14 38.9% 

Longwave = White 
Shortwave = Green 

37 13.1% - - 

Longwave = White 
Shortwave = White 

15 5.3% - - 

Longwave = Green and Orange 
Shortwave = Green 

12 4.2% 12 33.3% 

Longwave = Orange and White 
Shortwave = Green 

49 17.3% - - 

Other UV Color Responses that 
Individually Total Less than 5 Percent 

46 16.3% - - 

Total 283 100.0% 36 100.0% 

 
a  Hand samples from the procurement site at Flat Top Butte (5LO34) present in three comparative collections were examined, 

including 10 pieces of Dr. Robert Brunswig at the University of Northern Colorado, 10 pieces of Dr. Douglas Bamforth at 
the University of Colorado at Boulder, and 16 pieces in possession of the author. 
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Table A-13.  UV Color Responses of Jurgens Artifacts Made of Dawson Petrified Wood.

 
Shortwave UV Color Response 

Total 
None Green Orange White 

Longwave UV Color Response None Count 99 14 - - 113 

% of Total 77.3% 10.9% - - 88.3% 

Green Count - 3 - - 3 

% of Total - 2.3% - - 2.3% 

Orange Count 1 2 2 - 5 

% of Total .8% 1.6% 1.6% - 3.9% 

White Count 2 2 - 3 7 

% of Total 1.6% 1.6% - 2.3% 5.5% 

Total Count 102 21 2 3 128 

% of Total 79.7% 16.4% 1.6% 2.3% 100.0% 
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Table A-14.  UV Color Response Comparison Between Jurgens Artifacts of Dawson Petrified Wood and Hand Samples of the Tool 
Stone Collected from Procurement Sites. 

 
Jurgens Artifacts 

Hand Samples from Tool Stone 
Procurement Site a 

Hand Samples from Tool Stone 
Procurement Site b 

Count Percentage Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 

Shortwave = None 
99 77.3% See footnote a 100% See footnote b 100% 

Longwave = None 

Shortwave = Green 
14 10.9% - - - - 

Other UV Color Responses that 

Individually Total Less than 5 Percent 
15 11.8% - - - - 

Total 128 100.0% - 100% - 100% 

 
a  Sample of Dawson petrified wood is from a lithic source near Parker, Colorado and is in Dr. Robert Brunswig’s comparative collection at the University of 

Northern Colorado.  A total of 11 pieces of modern flintknapping debitage from an unknown number of cores were exposed to UV light. 
 
b  Sample of Dawson petrified wood is from a tool stone source on a river terrace along the South Platte River near Platteville, Colorado and is in Dr. Robert 

Brunswig’s comparative collection at the University of Northern Colorado.  A total of 3 pieces of debitage from an unknown number of cores were exposed to UV 
light. 
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Table A-15.  UV Color Responses of Jurgens Artifacts Made of Hartville Uplift Chert. 

 
Shortwave UV Color Response 

Total 
None Green Orange White Green and White 

Orange and 
White 

L
on

gw
av

e 
U

V
 C
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None Count 46 129 - - - - 175 

% of Total 15.2% 42.7% - - - - 57.9% 

Green Count 1 15 - - - - 16 

% of Total .3% 5.0% - - - - 5.3% 

Orange Count - 36 3 - - 1 40 

% of Total - 11.9% 1.0% - - .3% 13.2% 

White Count 3 46 - 11 3 - 63 

% of Total 1.0% 15.2% - 3.6% 1.0% - 20.9% 

Green and Orange Count - 1 - - - - 1 

% of Total - .3% - - - - .3% 

Green and White Count - - - 1 - - 1 

% of Total - - - .3% - - .3% 

Green, Orange, and White Count - 1 - - - - 1 

% of Total - .3% - - - - .3% 

Orange and White Count - - - - 2 1 3 

% of Total - - - - .7% .3% 1.0% 

Light Yellow Count - 1 - - - - 1 

% of Total - .3% - - - - .3% 

Yellow Count - 1 - - - - 1 

% of Total - .3% - - - - .3% 

Total Count 50 230 3 12 5 2 302 

% of Total 16.6% 76.2% 1.0% 4.0% 1.7% .7% 100.0% 
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Table A-16.  UV Color Response Comparison Between Jurgens Artifacts of Hartville Uplift Chert and Hand Samples of the Tool Stone 
Collected from Source Area. 

 
Jurgens Artifacts Hand Samples from Tool 

Stone Source Area a 
Hand Samples from Tool 

Stone Source Area b 
Hand Samples from Tool 

Stone Source Area c 

Count Percentage Count Percentage Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 
Shortwave = None 

46 15.2% 3 13.6% 10 9.7% 11 37.9% 

Longwave = None 
Shortwave = Green 

129 42.7% 10 45.4% 78 75.7% 9 31.0% 

Longwave = Green 
Shortwave = Green 

15 5.0% 6 27.3% 12 11.6% 3 10.3% 

Longwave = Orange 
Shortwave =Green 

36 11.9% - - 1 1.0% 1 3.4% 

Longwave =White 
Shortwave = Green 

46 15.2% 2 9.1% 1 1.0% - - 

Other UV Color 
Responses that 
Individually Total 
Less than 5 Percent 

30 9.7% 1 4.5% 1 1.0% 5 17.2% 

Total 302 100.0% 22 100.0% 103 100.0% 29 100.0% 

 
a  Includes hand samples from non-specified source(s) in the Hartville Uplift in the comparative collection of Dr. Douglas Bamforth of the University of Colorado at 

Boulder. 
 
b  Includes hand samples from non-specified source(s) in the Hartville Uplift in the comparative collection of the late Dr. Joe Ben Wheat at the University of Colorado 

Museum, Boulder. 
 
c  Includes hand samples from non-specified source(s) in the Hartville Uplift in the comparative collection of Dr. Robert Brunswig at the University of Northern 

Colorado. 
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Table A-17.  UV Color Response Comparison Between Jurgens Artifacts of Knife River Flint and 
Hand Sample of the Tool Stone Collected from a Procurement Site. 

 
Jurgens Artifacts 

Hand Sample from Tool Stone 
Procurement Site a 

Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = Green 
Shortwave = Green 

- - See footnote a 100% 

Longwave = Orange 
Shortwave = Orange 

7 46.7% - - 

Longwave = Orange 
Shortwave = Green and Orange 

1 6.7% - - 

Longwave = White 
Shortwave = White 

1 6.7% - - 

Longwave = Green and Orange 
Shortwave =Green 

1 6.7% - - 

Longwave = Orange and White 
Shortwave = White 

3 20.0% - - 

Longwave = Light Yellow 
Shortwave = Light Yellow 

1 6.7% - - 

Longwave = Reddish Orange 
Shortwave = Reddish Orange 

1 6.7% - - 

Total 15 100.0% - 100% 

 
a  Hand sample in possession of author consists of 12 modern flakes struck from an unknown number cores.  Collected by 

Matthew Root from site 32DU955A in North Dakota.  Cortex of hand sample is white in normal light and fluoresces orange 
under longwave and shortwave UV light. 
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from site 32DU955A in North Dakota.  All of the flakes fluoresced green / green and the 
cortex present on some of them had an orange/ orange color response. 
 

Smoky Hill Jasper.  The color response of the utilized flake classified as Smoky Hill 
jasper matched those of most of several hand samples from the source area (Table A-18).  As 
the utilized flake did not fluoresce, its color response is none / none.  This was also the 
response of a single hand sample from the Medicine Creek drainage in Nebraska.  The color 
response of seven of eight hand samples from a source in Trego County, Kansas was none / 
none.  The remaining piece of jasper had a none / green response. 
 

Wamsutter Oölitic Chert.  The UV color response of the point tip of Wamsutter 
oölitic chert was the same as that recorded for the exterior of two hand samples from the 
closest known source on Delaney Rim (Table A-18).  The point tip fluoresced orange / 
orange.  Under normal light, the artifact is off-white.  This is the color of the patination layer 
that evidently forms on ancient artifacts of Wamsutter oölitic chert.  The two hand samples 
were flaked to remove the patination layer.  The color response of the patinated exterior of 
the hand samples was orange / orange.  Under normal light, the interior of the hand samples 
exposed by flaking appears medium brown and has no color response when exposed to either 
long or shortwave UV light. 
 

Fort Union Porcellanite.  The UV color response of the point from the Jurgens site 
made of light gray Fort Union porcellanite was different from that of a light purple hand 
sample of the tool stone from Campbell County, Wyoming (Table A-18).  The artifact had no 
color response under longwave and shortwave UV light, but the hand sample fluoresced none 
/ white. 
 

Tool Stones from South Platte River Gravels.  Artifacts made from two varieties of 
tool stone from the South Platte River gravels were exposed to UV light to record their color 
response (Table A-18), but hand samples from a gravel source were not available for 
comparison.  River cobbles of white-to-light gray metaquartzite were the raw material 
selected for 10 of the artifacts in the Jurgens collection.  Included are flaked stone artifacts 
and hammerstones.  Two cobbles of this stone were transported to the site as manuports 
without apparent modification.  None of the artifacts or manuports produced a color response.  
An off-white-to-light brown tuff was the raw material of three flaked stone artifacts.  This 
rock type also produced no UV color response. 
 

Alibates Agate.  The color responses of artifacts of Alibates agate from the Jurgens 
site and hand samples from the source area in Texas were both varied, but particular colors 
were found to be predominant under long and shortwave light.  Five kinds of color responses 
were observed for the eight artifacts from Jurgens that were exposed to UV light (Table A-
19).  Three color responses were obtained from five hand samples collected in the source area 
(Table A-20).  To generalize, it can be said that the most common color response under 
longwave radiation is white, occurring either by itself or with another color.  Among the 
artifacts, white was the longwave color response in 62.5 percent of the cases.  In the 
collection of the hand samples, white was also the most prevalent longwave response, 
occurring either by itself or with another color in 60 percent of the cases.  Under shortwave 
UV light, green is the most common color, occurring alone or with one or two other colors.  
Green occurred in 50 percent of the shortwave color responses of the artifacts and in 100 
percent of the responses from the hand samples. 
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Table A-18.  UV Color Responses of Jurgens Artifacts Made of Minor Flaked Stone Raw Materials from Known Sources. 

Tool Stone Type 
Artifact 
Count 

UV Longwave 
Color Response 

UV Shortwave 
Color Response 

Comments 

Smoky Hill Jasper 1 None None 

Color response of comparative tool stone samples in collection of Dr. 
Douglas Bamforth, University of Colorado, Boulder: one piece from 
Medicine Creek, Nebraska: longwave = none, shortwave = none.  Eight 
pieces from Trego County, Kansas; T 11 S, R 25 W, Section 6: Seven 
pieces: longwave = none, shortwave = none, one piece: longwave = none, 
shortwave = green. 

Wamsutter Oölitic Chert 1 Orange Orange 

Color response of comparative tool stone sample in possession of author: 
two pieces from Delaney Rim, Sweetwater County Wyoming: on patinated 
flaked surfaces: longwave = orange, shortwave = orange; on newly flaked 
surfaces: longwave = none, shortwave = none. 

Ft. Union Porcellanite 1 None None 
Color response of comparative tool stone sample in possession of author: 
one piece from Campbell County, Wyoming: longwave = none, shortwave = 
white. 

South Platte River Gravel, 
White-to-Light Gray 
Metaquartzite 

10 artifacts, 
2 manuports 

None None No comparative tool stone sample available. 

South Platte River Gravel, 
Off-White-to-Light-Brown 
Tuff 

3 None None No comparative tool stone sample is available. 
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Table A-19.  UV Color Responses of Jurgens Artifacts Made of Alibates Agate. 

 

 
Shortwave UV Color Response 

Total 
None Green White Green and White 

Longwave UV Color Response None Count 1 1 - - 2 

% of Total 12.5% 12.5% - - 25.0% 

Green Count - 1 - - 1 

% of Total - 12.5% - - 12.5% 

White Count - - 3 2 5 

% of Total - - 37.5% 25.0% 62.5% 

Total Count 1 2 3 2 8 

% of Total 12.5% 25.0% 37.5% 25.0% 100.0% 
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Table A-20.  UV Color Response Comparison Between Jurgens Artifacts of Alibates Agate and
Hand Samples of the Tool Stone Collected from Procurement Site. 

 
 

Jurgens Artifacts 
Hand Samples from Tool Stone 

Procurement Site a 

Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 

Shortwave = None 
1 12.5% - - 

Longwave = None 

Shortwave = Green 
1 12.5% 2 40% 

Longwave = Green 

Shortwave = Green 
1 12.5% - - 

Longwave = White 

Shortwave =White 
3 37.5% - - 

Longwave = White 

Shortwave = Green and White 
2 25.0% 2 40% 

Longwave = White and Yellow 

Shortwave = White, Yellow, and Green 
- - 1 20% 

Total 8 100.0% 5 100% 

 
a  Hand samples in comparative tool stone collection of Dr. Douglas Bamforth, University of Colorado, Boulder.  Collected 

from Alibates Flint Quarries National Monument, Potter County, Texas with permission of park officials. 
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Edwards Chert.  The UV color responses of 12 artifacts in the Jurgens collection 
believed to be made of Edwards chert were compared with those of 21 hand samples of the 
tool stone known to have been obtained from sources in Texas.  The 12 Jurgens artifacts 
produced four kinds of color responses under UV light (Table A-21) and irradiation of the 21 
hand samples resulted in six different color responses (Table A-22).  The items of Edwards 
chert in the sample of hand specimens included pieces of stone collected from sources as well 
as experimental stone tools used in use wear studies of Dr. Douglas Bamforth.  Under 
longwave radiation, light yellow was a common color response, occurring in 75 percent of 
the artifacts and 80.9 percent of the hand samples.  Light yellow was also a common color 
response under shortwave UV light.  Among the artifacts from Jurgens, light yellow was a 
common shortwave color response, occurring by itself in 75 percent of the cases and, less 
frequently, in combination with green (8.3 percent).  In the set of hand samples, light yellow 
was the shortwave color response in 33.3 percent of the cases and light yellow appeared 
along with green in another 33.3 percent. 
 
 
Unsourced Tool Stones 
 

Table A-23 describes the tool stones in the Jurgens collection from unknown sources 
when viewed under normal light and it also gives their color responses to longwave and 
shortwave UV radiation.  It is suspected that some or all of these tool stones derive from very 
distant sources.  The information is presented here in hopes that it may someday help 
archaeologists working in other parts of the Plains or surrounding regions to identify the 
sources of the tool stones. 
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Table A-21.  UV Color Responses of Jurgens Artifacts Made of Edwards Chert. 

 
Shortwave UV Color Response 

Total 
Orange Light Yellow Reddish Orange 

Light Yellow and 

Green 

Longwave UV Color Response Orange Count 1 - - - 1 

% of Total 8.3% - - - 8.3% 

Light Yellow Count - 9 -  9 

% of Total - 75.0% - - 75.0% 

Reddish Orange Count - - 1 - 1 

% of Total - - 8.3% - 8.3% 

Light Yellow and Green Count - - - 1 1 

% of Total - - - 8.3% 8.3% 

Total Count 1 9 1 1 12 

% of Total 8.3% 75.0% 8.3% 8.3% 100.0% 
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Table A-22.  UV Color Response Comparison Between Jurgens Artifacts of Edwards Chert and Hand 
Samples of the Tool Stone Collected from the Source Area. 

 
Jurgens Artifacts 

Hand Samples from Tool Stone 
Source Area a 

Count Percentage Count Percentage 

U
V

 C
ol

or
 R

es
po

ns
e 

Longwave = None 
Shortwave = None 

- - 1 4.8% 

Longwave = Orange 
Shortwave = Orange 

1 8.3% 3 14.3% 

Longwave = Light Yellow 
Shortwave = Light Yellow 

9 75.0% 7 33.3% 

Longwave = Light Yellow 
Shortwave =Light Yellow and Green 

- - 7 33.3% 

Longwave = Light Yellow 
Shortwave = Green 

- - 1 4.8% 

Longwave = Light Yellow 
Shortwave = Light Brown 

- - 2 9.5% 

Longwave = Light Yellow and Green 
Shortwave = Light Yellow and Green 

1 8.3% - - 

Longwave = Reddish Orange 
Shortwave = Reddish Orange 

1 8.3% - - 

Total 12 100.0% 21 100.0% 

 
a  A total of 21 artifacts or hand samples of Edwards chert that originates from the source area in Texas were examined.  The 

items are in the possession of Dr. Douglas Bamforth of the University of Colorado at Boulder and include 10 experimental 
stone tools used in use wear studies. 
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Table A-23.  UV Color Responses of Jurgens Artifacts Made of Flaked Stone Raw Materials from Unknown Sources. 

Tool Stone Type Artifact Count 
UV Longwave 
Color Response 

UV Shortwave 
Color Response 

Artifact and Tool Stone Description 

Unsourced Tool Stone A 1 Red Red End scraper of opaque black chert with equidistant light brown splotches. 

Unsourced Tool Stone B 1 
Green, Orange, 

and White 
Green 

Beveled tool of translucent, rough-textured, light bluish gray chert with 
frequent smoky splotches, sparse white mottling, and sparse blue-to-black 

specks. 

Unsourced Tool Stone C 1 None Green Utilized interior flake of dark brown chert 

Unsourced Tool Stone D 1 None None Interior flake of opaque black chert 

Unsourced Tool Stone E 1 Not Recorded Not Recorded Interior flake of translucent white petrified wood 

Unsourced Tool Stone F 1 None None 
Interior flake of medium gray chert with numerous microscopic off-white 

spherical inclusions that weather into tiny pits when cut by a flake scar 

 
 
 



1013 
 

 

 

 

APPENDIX B 

TABLES DEMONSTATING CONTEMPORANEITY OF AREAS AT THE JURGENS 
SITE THROUGH IDENTIFICATION OF SETS OF CONJOINING OR REFITTING 

ARTIFACTS AND MINIMUM ANALYTICAL NODULES IN THE 
 ARTIFACT ASSEMBLAGE 

 
 

Appendix B consists of two tables exhibiting the results of analyses demonstrating 
contemporaneity of three areas at the Jurgens site by establishing connections among artifacts 
found in the separate areas.  Table B-1 presents information on the sets of conjoining or 
refitting artifacts from the site.  Table B-2 provides information on sets of artifacts 
determined to derive from the same nodule, piece, or batch of tool stone based on shared raw 
material characteristics. 
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Table B-1.  Conjoining and Refitting Artifacts from the Jurgens Site (Page 1 of 5). 
 

Designation of Set 
of Conjoining or 

Refitting Artifacts 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Tool Stone Description Provenience Comments 

1 Cat. # 23083 end scraper Flat Top chalcedony 
Area 1, 
Excavation Unit 14H90 

 

 Cat. # 23094 interior flake  
Area 2, 
Excavation Unit 10F59 

The flake is not utilized and refits onto the 
dorsal face of the end scraper. 

2 Cat. # 30193 bifacial core 
South Platte River gravel: white-to-

light gray metaquartzite 
Area 2, 
ground surface 

 

 
Cat. # 23095, Field 

Specimen F69 
secondary flake  

Area 2, 
Excavation Unit 10F60 

The artifact is from the western cluster of 
the concentration in Area 2. 

 Cat. # 30171 
informal retouched flake 

tool (graver) 
 

Area 1, 
ground surface 

 

3 Cat. # 30089 end scraper Flat Top chalcedony 
Area 1, 
ground surface 

When the pot lid came off of the end 
scraper, it removed a layer of patina, 
indicating the thermal damage did not 
occur in Cody times.  After coming off of 
the end scraper, the pot lid was evidently 
moved to the Fill Area by an earth moving 
machine when the site area was leveled for 
farmland. 

 
Cat. # 30199, 

Item 15 
pot lid  

Fill Area, 
ground surface 

4 Cat. # 30201g grinding slab (fragment) Lyons sandstone 
Area 1, 
ground surface A large scratch running across a matching 

face of both fragments suggests they were 
once part of a larger fragment that was 
broken by farm equipment.  Cat. # 30201i grinding slab (fragment)  

Area 1, 
ground surface 
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Table B-1.  Conjoining and Refitting Artifacts from the Jurgens Site (Page 2 of 5). 
 

Designation of Set 
of Conjoining or 

Refitting Artifacts 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Tool Stone Description Provenience Comments 

5 
Cat. # 23116, Field 

Specimen F125 
interior flake (fragment 
of biface thinning flake) 

Flat Top chalcedony 
Area 1,  
Excavation Unit 15I2 

The break facets on these flake fragments 
are not as dirty as elsewhere, suggesting 
breakage occurred recently, perhaps 
during excavation.  

Cat. # 23116, Field 
Specimen F126 

interior flake (fragment 
of biface thinning flake) 

 
Area 1,  
Excavation Unit 15I2 

6 
Cat. # 23116, Field 

Specimen F468 
interior flake (fragment 
of biface thinning flake) 

Flat Top chalcedony 
Area 1,  
Excavation Unit 15I2 

The fact that these conjoined flake 
fragments were assigned sequential field 
specimen numbers suggests the fragments 
were recovered close together and that the 
flake may have been broken during 
excavation.  

 
Cat. # 23116, Field 

Specimen F469 
interior flake (fragment 
of biface thinning flake) 

 
Area 1,  
Excavation Unit 15I2 

7 
Cat. # 23095, Field 

Specimen F82 
interior flake (utilized 
biface thinning flake) 

Hartville Uplift chert: dark yellowish 
brown with branching inclusions 
suggestive of filaments of a fossil 

organism 

Area 2,  
Excavation Unit 10F60 These artifacts are complete flakes.  The 

ventral face of one flake refits onto the 
dorsal face of the other.  

Cat. # 23095, Field 
Specimen F86 

interior flake (biface 
thinning flake) 

Area 2,  
Excavation Unit 10F60 

8 
Cat. # 30197, 

Item 190 
utilized primary flake 

(fragment) 
Dawson petrified wood 

Area 2,  
ground surface Edge damage along the break facet on 

each flake fragment suggests both were 
used after the flake broke.  

Cat. # 30197, 
Item 191 

utilized primary flake 
(fragment) 

 
Area 2,  
ground surface 
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Table B-1.  Conjoining and Refitting Artifacts from the Jurgens Site (Page 3 of 5). 
 

Designation of Set 
of Conjoining or 

Refitting Artifacts 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Tool Stone Description Provenience Comments 

9 
Cat. # 23099, Field 

Specimen F129 
interior flake (biface 

thinning flake fragment) 

White River Group gravel: greenish 
and yellowish medium brown, very 

rough-textured orthoquartzite 

Area 2,  
Excavation Unit 11F51 

These conjoining flake fragments are both 
from the eastern cluster of the artifact 
concentration defined by Wheat (1979: 
Figure 63) and from the same 2 m by 2 m 
excavation unit.  The flakes are part of the 
set of 67 artifacts comprising Nodule 30 
(Table B-2). 

 
Cat. # 23099, Field 

Specimen F133 
interior flake (biface 

thinning flake fragment) 
 

Area 2,  
Excavation Unit 11F51 

10 
Cat. # 23099, Field 

Specimen F139 
interior flake (biface 

thinning flake fragment) 

White River Group gravel: light 
brown, very rough-textured 

orthoquartzite 

Area 2,  
Excavation Unit 11F51 

These conjoining flake fragments are both 
from the eastern cluster of the artifact 
concentration defined by Wheat (1979: 
Figure 63) and from the same 2 m by 2 m 
excavation unit.  The flakes are part of the 
set of four flakes comprising Nodule 48 
(Table B-2). 

 
Cat. # 23099, Field 

Specimen F158 
interior flake (biface 

thinning flake fragment) 
 

Area 2,  
Excavation Unit 11F51 

11 Cat. # 19567 
projectile point 

(midsection fragment) 

White River Group gravel: light-to-
medium red, very fine-grained 

orthoquartzite 

Area 3,  
Excavation Unit 5D41 or 
5D64 

These point fragments were recovered 
from different excavation units in Area 3.  
The fragments were then glued together 
and assigned a single catalog number.  
Judging from the excavation units in 
which the fragments were found, they 
were located between 4.5 to 10 m apart 
(Wheat 1979:Figure 26a). 

 Cat. # 19567 
projectile point 

(midsection fragment) 
 

Area 3,  
Excavation Unit 5D41 or 
5D64 
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Table B-1.  Conjoining and Refitting Artifacts from the Jurgens Site (Page 4 of 5). 
 

Designation of Set 
of Conjoining or 

Refitting Artifacts 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Tool Stone Description Provenience Comments 

12 Cat. # 19576 
projectile point 

(proximal fragment) 
Dawson petrified wood 

Area 3,  
Excavation Unit 5D63 or 
5D65 

These point fragments were recovered from 
different excavation units in Area 3.  
Judging from the excavation units in which 
the fragments were found, they were located 
between 2 and 6.3 meters apart (Wheat 
1979:Figure 26a).  The fragments were then 
glued together and assigned a single catalog 
number.  Wheat (1979:73) incorrectly 
identified the raw material as Knife River 
flint. 

 Cat. # 19576 
projectile point 

(distal fragment) 
 

Area 3,  
Excavation Unit 5D63 or 
5D65 

13 Cat. # 19612 
end scraper 
(fragment) 

Flat Top chalcedony 
Area 3,  
Excavation Unit 5D43 or 
5D51 

The end scraper was broken into at least 
four fragments by a thermal fracture.  Two 
fragments were recovered from different 
excavation units in Area 3 and subsequently 
glued together.  Judging from the 
excavation units in which the fragments 
were found, they were located between 2 
and 7 meters apart (Wheat 1979:Figure 
26a). 

 Cat. # 19625 
end scraper 
(fragment) 

 
Area 3,  
Excavation Unit 5D43 or 
5D51 

14 
Cat. # 30198, 

Item 1 
utilized secondary flake 

White River Group gravel: very 
rough-textured orthoquartzite 

Area 3,  
ground surface Evidently, after a flake broke, one fragment 

was prepared for use as an informal 
retouched tool.   

 Cat. # 30200k 
informal retouched flake 

tool 
 general site area 
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Table B-1.  Conjoining and Refitting Artifacts from the Jurgens Site (Page 5 of 5). 
 

Designation of 
Conjoined Set of 

Artifacts 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Tool Stone Description Provenience Comments 

15 
Cat. # 30198, 

Item 26a 
informal retouched 

flake tool (fragment) 
Flat Top chalcedony 

Area 3,  
ground surface 

Marks on the dorsal face of the 
refitted artifact suggest it was broken 
in recent times. 

 
Cat. # 30198, 

Item 26b 
informal retouched 

flake tool (fragment) 
 

Area 3,  
ground surface 

 
Cat. # 30198, 

Item 26c 
informal retouched 

flake tool (fragment) 
 

Area 3.  
ground surface 

 
Cat. # 30198, 

Item 26d 
informal retouched 

flake tool (fragment) 
 

Area 3  
ground surface 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 1 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

1 
Hartville Uplift chert: dark yellowish brown with 

branching structures suggestive of fossils 
Cat. # 23046 

projectile point (distal 
fragment) 

Area 2, 
Excavation Unit 10F60 

The bifacial artifact in the set of artifacts 
was classified by Wheat (1979:83-85, 
Table 23) as a “stemmed” knife, but is here 
considered to more likely be a projectile 
point. 
 
Manufacture of projectile point  near Area 
2, use of biface thinning flakes near Areas 
1, 2, and 3 and subsequent discard in those 
areas, discard of point tip in Area 2, 
transport of utilized biface thinning flake to 
Fill Area in modern times by earth moving 
machine. 
 
Two refitting flakes represent a sequence of 
flakes removed during biface thinning.  The 
flakes are complete with the ventral face of 
one refitting onto the dorsal face of the 
other (Catalog # 23095, Field Specimens 
F82 and F86). 

  
Cat. # 23095, Field 

Specimen F82 
utilized interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 30197,  

Item 108 
utilized interior flake 

(biface thinning) 
Area 2, 
ground surface 

  
Cat. # 23095, Field 

Specimen F86 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 30197,  

Item 109 
interior flake  

(biface thinning) 
Area 2, 
ground surface 

  
Cat. # 30196,  

Item 34 
utilized interior flake 

Area 1, 
ground surface 

  Cat. # 19594 
utilized interior flake 

(biface thinning) 
Area 3, 
Excavation Unit 5D21 

  
Cat. # 30199,  

Item 16 
utilized interior flake 

(biface thinning) 
Fill Area, 
ground surface 

2 
Hartville Uplift chert: medium yellowish brown with 
black dendrites and purplish red veins and inclusions 

Cat. # 19591 
projectile point 

(fragment comprised of 
midsection and tip) 

Area 3, 
Excavation Unit 5D 

Manufacture of projectile point near Area 
2, loss or discard of point in Area 3 

  
Cat. #, 23099, Field 

Specimen F56 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F157 
interior flake 

Area 2, 
Excavation Unit 11F51 

(continued)  
Cat. # 23099, Field 

Specimen F164 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 2 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

2 (concluded)  
Cat. # 23099, Field 

Specimen F177 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

 

3 
Dawson petrified wood: dark brown areas with parallel 

lines in a medium brownish yellow matrix 
Cat. # 19570 

projectile point 
(fragment comprised of 
base and midsection) 

Area 3, 
Excavation Unit 5D52 

Manufacture of projectile point near  
Area 2 (?), loss or discard of point in  
Area 3. 

  
Cat. # 30197,  

Item 184 
interior flake 

Area 2, 
ground surface 

4 
Hartville Uplift chert: medium yellowish brown with 

lighter speckles and a high luster 
(no catalog #), “Test 

C-1” 
projectile point 

Area 3, 
Test Pit C 

Manufacture of projectile point near  
Area 2 (?), loss or discard of point in  
Area 3. 

  
Cat. # 30197,  

Item 117 
interior flake 

Area 2, 
ground surface 

5 
Hartville Uplift chert: medium brown with non-
parallel linear arrangements of black dendrites 

Cat. # 19579 projectile point 
Area 3, 
Excavation Unit 5D64 

Manufacture of projectile point on-site, 
discard of point in Area 3 and use near 
Area 1 of one of the flakes from point 
manufacture, followed by discard in Area 
3.  The flake is slightly lighter in color than 
the point.  

  
Cat. # 30196,  

Item 45 
utilized interior flake 

(biface thinning) 
Area 1, 
ground surface 

6 

White River Group gravel: multi-colored, very rough-
textured orthoquartzite.  Colors include: light brown, 

medium brown, light yellowish brown, light rust-
colored and medium rust-colored, light gray, and light 

purple) 

Cat. # 30083 projectile point preform 
Area 2, 
ground surface 

Knapping of projectile point performs near 
Area 2, use of one of the flakes produced 
near Area 3 and later discard in that area, 
on-site use of another flake and transport to 
the Fill Area in modern times by earth 
moving machine. 

  Cat. # 30084 projectile point preform 
Area 2, 
ground surface 

  
Cat. # 30197,  

Item 6 
interior flake  

(biface thinning) 
Area 2, 
ground surface 

(continued)  
Cat. # 23095, Field 

Specimen F33 
interior flake 

Area 2, 
Excavation Unit 10F60 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 3 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

6 (concluded)  
Cat. # 30198,  

Item 6 
utilized interior flake 

(biface thinning) 
Area 3, 
ground surface 

 

  
Cat. # 30199,  

Item 3 
utilized interior flake 

Fill Area, 
ground surface 

 

7 
Hartville Uplift Chert: medium yellowish brown with 

veins filled with clear quartz 
30040 

projectile point (basal 
fragment) 

Area 2, 
ground surface 

Manufacture of a projectile point near Area 
2, breakage of the point during use in the 
field, and finally, the discard of the point 
base in Area 2. 

  
23099, Field Specimen 

F204 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

  
23099, Field Specimen 

F217 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

8 

White River Group gravel: very rough-textured 
orthoquartzite.  Greenish and yellowish medium 

brown.  Similar to raw material of Nodule #34, only 
more translucent and with white sand grains. 

Cat. # 23051 

projectile point (short, 
possibly reworked point 

measuring 3.48 cm 
long) 

Area 2, 
Excavation Unit 11F51 

Manufacture of projectile points near Areas 
1 and 2, breakage of two of the points 
during use in the field, and finally, discard 
of two point bases and one short, reworked 
point at the same spot in Area 2. 

  Cat. # 23049 
projectile point (basal 

fragment) 
Area 2, 
Excavation Unit 11F51 

  Cat. # 23050 
projectile point (basal 

fragment) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23095, Field 

Specimen F62 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F67 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F76 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

(continued)  
Cat. # 23095, Field 

Specimen F89 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 4 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

8 (concluded)  
Cat. # 23095, Field 

Specimen F94 
interior flake 

Area 2, 
Excavation Unit 10F60 

 

  
Cat. # 23095, Field 

Specimen F98 
interior flake 

Area 2, 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F101 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 23099, Field 

Specimen F89 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F166 
interior flake  

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23102, Field 

Specimen F15 
interior flake 

Area 2, 
Excavation Unit 11F61 

  
Cat. # 23104, Field 

Specimen F2 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 14H87 

  
Cat. # 23112, Field 

Specimen F13 
interior flake 

Area 1, 
Excavation Unit 15H91 

9 
White River Group gravel: light red, very rough-

textured orthoquartzite.  The matrix between the sand 
grains of the orthoquartzite patinates to a white color. 

Cat. # 30076 
Field # SL3-16 

projectile point 
(midsection) 

Area 3, 
ground surface 

The bifacial artifact in the set of artifacts 
was classified by Wheat (1979:83-85, 
Table 85) as a stemmed knife, but is here 
considered to be a projectile point. 
 
Manufacture of a projectile point near Area 
2 and later discard of waste flakes in Area 
2, use and breakage of the point in the field, 
and discard of point midsection fragment in 
Area 3. 

  
Cat. # 23095, Field 

Specimen F112 
interior flake 

Area 2, 
Excavation Unit 10F60 

  
Cat. # 23099, Field 

Specimen F172 
interior flake 

Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 5 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

10 
Hartville Uplift chert: medium brownish yellow with 

clusters of black dendrites 
Cat. # 30070 

stemless knife  
(distal fragment) 

Area 3, 
ground surface 

Manufacture of knife near Area 2, use of a 
flake from knife manufacture near Area 2 
and discard of the used flake in Area 2, use 
and breakage of knife near Area 3, discard 
of knife fragment in Area 3.   

Cat. # 30197,  
Item 138 

utilized interior flake 
Area 2, 
ground surface 

11 
White River Group gravel: very rough-textured 

orthoquartzite.  Rust-colored, light yellow, light gray, 
and pink. 

Cat. # 30086 
projectile point preform 
(broken, with use wear) 

Area 3, 
ground surface 

Manufacture of perform near Area 1, use of 
preform near Area 3, discard of broken 
preform in Area 3. 

  
Cat. # 30196,  

Item 20 
interior flake  

(biface thinning) 
Area 1, 
ground surface 

12 
Flat Top chalcedony: light gray, light brown, and light 
purple with reddish speckles and off-white, basically 

spherical inclusions 
Cat. # 30071 

Stage 3 biface (fragment 
broken by thermal 

fractures) 

Area 3, 
ground surface 

Manufacture of biface and end scraper near 
Area 1, use of some of the manufacturing 
flakes near Area 1, discard of flakes in Area 
1, use of biface and end scraper near Area 3 
and discard in Area 3. 
 
Both the biface and the end scraper were 
broken by thermal fractures.  The end 
scraper fragments have been glued 
together.  Judging from the position of the 
excavation units in which the end scraper 
fragments were found, they were from 1.0 
to 7.1 m apart. 

  
Cat. # 19612 and 

19625 
end scraper 

Area 3, 
Excavation Units 5D43 and 
5D51 

  Cat. # 23108 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 14H90 

  Cat. # 23117 utilized interior flake 
Area 1, 
Excavation Unit 15I3 

  Cat. # 30196 utilized interior flake 
Area 1, 
ground surface 

  
Cat. # 23107, Field 

Specimen F22 
interior flake 

Area 1, 
Excavation Unit 14H89 

  
Cat. # 23108, Field 

Specimen F1A 
interior flake 

Area 1, 
Excavation Unit 14H90 

(continued)  
Cat. # 23108, Field 

Specimen F95 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 14H90 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 6 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

12 (concluded)  
Cat. # 23108, Field 

Specimen F104 
interior flake 

Area 1, 
Excavation Unit 14H90 

 

  
Cat. # 23108, Field 

Specimen F127 
interior flake 

Area 1, 
Excavation Unit 14H90 

  
Cat. # 23108, Field 

Specimen F137 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 14H90 

  
Cat. # 23108, Field 

Specimen F145 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 14H90 

  
Cat # 23108, Field 

Specimen F157 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 14H90 

  
Cat. # 23110, Field 

Specimen F38 
interior flake 

Area 1, 
Excavation Unit 14H100 

  
Cat. # 23110, Field 

Specimen F40 
interior flake  

(core reduction) 
Area 1, 
Excavation Unit 14H100 

  
Cat. # 23116, Field 

Specimen F379 
interior flake  

(biface thinning) 
Area 1 
Excavation Unit 15I2 

13 
Hartville Uplift chert: medium brown with dark brown 

dendrites 
Cat. # 19623 

utilized interior flake 
(biface thinning) 

Area 3 
Excavation Unit 5D3 

Use of informal tools near Areas 2 and 3 
with subsequent tool discard in those areas. 

  
Cat. # 30197,  

Item 130 
informal retouched flake 

tool 
Area 2 
ground surface 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 7 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

14 
South Platte River gravel: off-white to light gray 

metaquartzite with rust-colored cortex 
Cat. # 30193 bifacial core 

Area 2, 
ground surface 

Knapping of core near Area 2, discard of 
core and waste flakes in Area 2, use of 
informal retouched tool (graver) near Area 
1, discard of graver in Area 1. 
 
The graver from Area 1 and one of the 
secondary flakes from Area 2 (Cat. # 
23095) refit onto the core. 

  
Cat. # 23095, Field 

Specimen F 69 
secondary flake 

Area 2, 
Excavation Unit 10F60 

  
Cat. # 30197,  

Item 30 
secondary flake 

Area 2, 
ground surface 

  Cat. # 30171 
informal retouched flake 

tool (graver) 
Area 1, 
ground surface 

15 
Dawson petrified wood: two-tone medium yellowish 

brown and very dark brown 
Cat. # 30178 

informal retouched flake 
tool (graver made on a 
core reduction flake) 

Area 2, 
ground surface 

Striking flakes from a blocky core near 
Area 2, production of an informal 
retouched flake tool (a graver), use of the 
flake tool and several other flakes near 
Area 2, subsequent discard in Area 2, 
transport of some flakes from core 
reduction to near Area 1, use, and discard 
in Area 1. 
 

  
Cat. # 30197,  

Item 192 
utilized interior flake 

(core reduction) 
Area 2, 
ground surface 

  
Cat. # 30197,  

Item 193 
utilized interior flake 

Area 2, 
ground surface 

  
Cat. # 30197,  

Item 194 
utilized interior flake 

(core reduction) 
Area 2, 
ground surface 

  
Cat. #. 23093, Field 

Specimen F1 
utilized interior flake 

(core reduction) 
Area 2, 
Excavation Unit 10F50 

  
Cat. # 23095, Field 

Specimen F90 
utilized interior flake 

(core reduction) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 23102, Field 

Specimen F19 
utilized interior flake 

(core reduction) 
Area 2, 
Excavation Unit 11F61 

(continued)  
Cat. # 30196,  

Item 35 
utilized interior flake 

(core reduction) 
Area 1, 
ground surface 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 8 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

15 (concluded)  
Cat. # 30196,  

Item 36 
utilized interior flake 

Area 1, 
ground surface 

 

  
Cat. # 30196, 

Item 37 
utilized interior flake 

(core reduction) 
Area 1, 
ground surface 

16 

White River Group gravel: very rough-textured 
orthoquartzite composed of a clean quartz sand with a 

light brownish yellow matrix and a light red stain.  
Similar to raw material of Nodule 49, but with a finer 

grain sand. 

Cat. # 23110, Field 
Specimen F1a 

secondary flake 
Area 1, 
Excavation Unit 14H100 

Knapping of a blocky core near either Area 
1 or Area 2 and transport of some of the 
resulting flakes to the other area. 

  
Cat. # 23099, Field 

Specimen F107 
interior flake 

Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F127 
interior flake 

Area 2, 
Excavation Unit 11F51 

17 
Lyons sandstone: light brown with sparse, rust-colored 

to medium brown spots 
Cat. # 30201g grinding slab (fragment) 

Area 1, 
ground surface 

The two grinding slab fragments from Area 
1 refit to one another, are relatively large, 
and have use wear evident on only one 
face.  The fragment from Area 2 is 
comparatively small and use wear is 
evident on both faces.  The set of artifacts 
suggests a grinding slab was used near Area 
1 for food processing, then broken and a 
fragment was carried to the vicinity of Area 
2 where it was used in an activity that 
produced use wear on both faces. 

  Cat. # 30201i grinding slab (fragment) 
Area 1, 
ground surface 

  Cat. # 30201e grinding slab (fragment) 
Area 2, 
ground surface 

18 
 
 
 
 

(continued) 

Dawson petrified wood: brownish yellow with some 
areas reddened by fire 

Cat. # 30074 
stemless knife 

(fragment) 
Fill Area, 
ground surface 

Manufacture of a stemless knife from a 
piece of possibly heat treated petrified 
wood, use of flakes from knife manufacture 
and subsequent discard in Area 2, transport 
of knife to fill area by heavy earth moving 
machine in modern times. 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 9 of 35). 

Artifacts Demonstrating Connections Between Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

18 (concluded)  
Cat # 30197,  

Item 169 

utilized interior flake 
(possible biface thinning 

flake) 

Area 2, 
ground surface 

 

  
Cat. # 30197,  

Item 174 
utilized interior flake 

Area 2, 
ground surface 

 

 
Artifacts Demonstrating Connections Within Site Areas: 

19 
Flat Top chalcedony: light gray and light brown with 

purple staining; partly subtly banded and partly spotted 
Cat. # 30093 end scraper 

Area 1, 
ground surface 

The scraper was made from a blocky core 
reduction flake and has a rounded and 
polished distal edge, suggesting it was used 
in processing hides.  The artifacts suggest 
manufacture and use of an end scraper for 
hide working near Area 1 and subsequent 
discard of the tool and waste flake in Area 
1. 

  
Cat. # 23107, Field 

Specimen F9 
interior flake  

(core reduction) 

Area 1, Excavation Unit 
14H89, possibly from 
Flake Concentration 1 

20 
Flat Top chalcedony: vividly colored light purple, light 

brown, and light gray 
Cat. # 23081 end scraper 

Area 1, Excavation Unit 15 
I13, possibly from Flake 
Concentration 2 

Possible manufacture of an end scraper and 
a biface near Area 1.  Presumed use of the 
end scraper and use of a biface thinning 
flake near Area 1 and subsequent discard of 
the artifacts in Area 1. 

  
Cat. # 30196,  

Item 103 
utilized interior flake 

(biface thinning) 
Area 1, 
ground surface 

21 
Hartville Uplift chert: dark purple and dark reddish 
purple with black dendrites and transparent fossil 

inclusions 

Cat. # 23110, Field 
Specimen F19 

interior flake 
Area 1, 
Excavation Unit 14H100 

Two flakes are possibly from Flake 
Concentration 1 (in Area 1)  Eleven flakes 
are associated with Flake Concentration 2 
(Area 1): nine are definitely from the 
concentration and two are possibly from 
there.  Six artifacts are definite biface 
thinning flakes, six are classified more 
generally as interior flakes, and one is a 
uniface sharpening flake. (continued) 

  
Cat. # 23110, Field 

Specimen F21 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 14 
H100 

(continued)  
Cat. # 23115, Field 

Specimen F4 
interior flake 

Area 1, Excavation Unit 
15I1 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 10 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

21 (concluded)  
Cat. # 23116, Field 

Specimen F114 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
15I2 

The artifacts are thought to represent biface 
manufacture and uniface sharpening near 
Area 1 and discard of flaking debris in two 
disposal areas within Area 1. 

  
Cat. # 23116, Field 

Specimen F223 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
15I2 

 

  
Cat. # 23116, Field 

Specimen F387 
interior flake 

Area 1, Excavation Unit 
15I2 

 

  
Cat. # 23116, Field 

Specimen F393 

utilized interior flake 
(uniface sharpening 

flake) 

Area 1, 
Excavation Unit 15I2 

 

  
Cat. # 23116, Field 

Specimen F421 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
15I2 

 

  
Cat. # 23116, Field 

Specimen F429 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
15I2 

 

  
Cat. # 23119, Field 

Specimen F146 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
15I11 

 

  
Cat # 23120, Field 

Specimen F158 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
15I12 

 

  
Cat. # 23129,  

Item 30 
interior flake 

Area 1, 
Excavation Unit 15I2, 
back dirt pile 

 

  
Cat. # 23129,  

Item 31 
interior flake  

(biface thinning) 

Area 1, 
Excavation Unit 15I2 
back dirt pile  
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 11 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

22 
Hartville Uplift chert: relatively rough-textured, very 
translucent dark purple with darker undulating lines 

and black dendrites 

Cat. # 23110, Field 
Specimen F2 

utilized interior flake 
(biface thinning) 

Area 1, 
Excavation Unit 14H100 

Five flakes are definitely from Flake 
Concentration 2, one flake is possibly from 
Concentration 2, and one flake is possibly 
from Concentration 1.  One flake 
demonstrates edge damage suggestive of 
use wear.  The flakes are thought to 
represent activities that occurred near Area 
1, including biface production and use of a 
biface thinning flake, as well as subsequent 
discard of flaking debris and the expedient 
tool at two trash disposal areas in Area 1. 

 
 

Cat. # 23113, Field 
Specimen F11b 

interior flake  
(biface thinning) 

Area 1, 
Excavation Unit 15H92 

  
Cat. # 23116, Field 

Specimen F263 
interior flake 

Area 1, 
Excavation Unit 15I2 

  
Cat. # 23117, Field 

Specimen F9 
interior flake 

Area 1, 
Excavation Unit 15I3 

  
Cat. # 23117, Field 

Specimen F11 
interior flake 

Area 1, 
Excavation Unit 15I3 

  
Cat. # 23117, Field 

Specimen F31 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I3 

  
Cat. # 23120, Field 

Specimen F100 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I12 

23 
Hartville Uplift chert: yellowish medium brown with 

red speckles 
Cat. # 23110, Field 

Specimen F12 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
14H100 

Two flakes are possibly from Flake 
Concentration 1 and two are definitely from 
Concentration 2.  One flake displays 
possible use wear.  The flakes are thought 
to represent activities that occurred near 
Area 1, including biface production and use 
of a biface thinning flake, as well as 
subsequent discard of flaking debris and the 
expedient tool at two disposal areas in Area 
1. 

  
Cat. # 23110, Field 

Specimen F57 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
14H100 

  
Cat. # 23116, Field 

Specimen F6 
utilized interior flake 

(biface thinning) 
Area 1, 
Excavation Unit 15I2 

  
Cat. # 23120, Field 

Specimen F37 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I12 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 12 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

24 
White River Group gravel: very rough-textured 
orthoquartzite.  Medium brownish yellow.  Under 
magnification, it is evident that the raw material is 
essentially clear with rusting of iron providing the 
coloration.  The material is transparent in spots. 

Cat. # 23108, Field 
Specimen F216 

interior flake 
Area 1,  
Excavation Unit 14H90 

Two flakes are possibly from Flake 
Concentration 1, one flake is possibly from 
either Concentration 1 or 2, and four flakes 
are definitely from Flake Concentration 2.  
The artifacts are thought to represent biface 
production near Area 1 and subsequent 
discard of the waste flakes in one or two 
trash disposal areas in Area 1. 

 
Cat. # 23108, Field 

Specimen F220 
interior flake 

Area 1, 
Excavation Unit 14H90 

 
Cat. # 23112, Field 

Specimen F19 
interior flake 

Area 1, 
Excavation Unit 15H91 

 
Cat. # 23116, Field 

Specimen F173 
interior flake 

Area 1, 
Excavation Unit 15I2 

 
Cat. # 23116, Field 

Specimen F252 
interior flake 

Area 1, 
Excavation Unit 15I2 

 
Cat. # 23116, Field 

Specimen F284 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I2 

 
Cat. # 23116, Field 

Specimen F307 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I2 

25 
Hartville Uplift chert: glassy, very translucent medium 

brown and medium red with red speckles and 
abundant, small, uniformly distributed black dendrites 

Cat. # 23108, Field 
Specimen F204b 

utilized interior flake 
(biface thinning) 

Area1, 
Excavation Unit 14H90 

Two flakes are from Flake Concentration 1 
and two are from Concentration 2.  The 
artifacts are thought to represent biface 
production and use of a biface thinning 
flake near Area 1 and subsequent discard of 
the waste flakes and expedient tool in two 
trash disposal areas in Area 1. 

  
Cat. # 23108, Field 

Specimen F244 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 14H90 

  
Cat. # 23116, Field 

Specimen F427 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I2 

  
Cat. # 23120, Field 

Specimen F119 
interior flake 

Area 1, 
Excavation Unit 15I12 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 13 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

26 
Hartville Uplift chert: relatively rough-textured, very 

translucent, medium reddish purple with black 
dendrites 

Cat. # 23110, Field 
Specimen F14 

interior flake  
(biface thinning) 

Area 1, 
Excavation Unit 14H100 

One flake is definitely from Flake 
Concentration 2 and one is possibly from 
Concentration 1.  The artifacts appear to 
represent biface manufacture near Area 1 
and subsequent discard of waste flakes in 
two trash disposal areas in Area 1. 

  
Cat. # 23112, Field 

Specimen F42 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15H91 

  
Cat. # 23116, Field 

Specimen F143 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I2 

27 
White River Group gravel: very rough-textured 

orthoquartzite.  Medium yellowish brown and medium 
rust-colored with medium purplish red splotches.  For 
this tool stone type, the artifacts are relatively opaque. 

Cat. # 23116, Field 
Specimen F71 

interior flake  
(biface thinning) 

Area 1, 
Excavation Unit 15I2 

The three flakes are from Flake 
Concentration 2.  They may represent 
biface manufacture near Area 1 and 
subsequent discard of waste flakes in one of 
the trash disposal areas in Area 1.  

Cat. # 23116, Field 
Specimen F278 

interior flake 
Area 1, 
Excavation Unit 15I2 

 
Cat. # 23116, Field 

Specimen F444 
interior flake 

(biface thinning) 
Area 1, 
Excavation Unit 15I2 

28 Flat Top chalcedony: medium purplish red Cat. # 23110A 
utilized interior flake 

(biface thinning) 
Area 1, Excavation Unit 
14H100 

Both artifacts are from Flake Concentration 
1.  They are thought to represent biface 
manufacture near Area 1 followed by use of 
two biface thinning flakes: one as a graver 
and the other as an expedient  tool.  Finally, 
the informal tools were discarded in one of 
the trash disposal areas in Area 1. 

  Cat. # 23110C 
informal retouched flake 
tool (graver made on a 
biface thinning flake) 

Area 1, Excavation Unit 
14H100 

29 
White River Group gravel: very rough-textured 

orthoquartzite, medium brown 
Cat. # 23108, Field 

Specimen F232 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
14H90 

One flake is definitely from Flake 
Concentration 1 and the other is possibly 
from Concentration 1.  The artifacts may 
represent biface production near Area 1 and 
subsequent discard of waste flakes at one of 
the trash disposal areas in Area 1. 

  
Cat. # 23110, Field 

Specimen F1b 
interior flake  

(biface thinning) 
Area 1, Excavation Unit 
14H100 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 14 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

30 
Hartville Uplift chert: very translucent medium brown 

with abundant, uniformly distributed, small black 
dendrites 

Cat. # 23116, Field 
Specimen F27 

interior flake  
(biface thinning) 

Area 1, 
Excavation Unit 15I2 

Both of these flakes are from Flake 
Concentration 2.  They are thought to 
represent biface production near Area 1 and 
subsequent discard of waste flakes in one of 
the trash disposal areas in Area 1.   

Cat. # 23116, Field 
Specimen F113 

interior flake  
(biface thinning) 

Area 1, 
Excavation Unit 15I2 

31 Flat Top chalcedony: transparent Cat. # 23121 
interior flake  

(biface thinning) 
Area 1, 
Excavation Unit 15I3 

Both of these flakes are from Flake 
Concentration 2.  They are thought to 
represent biface production near Area 1 and 
subsequent discard of waste flakes in one of 
the trash disposal areas in Area 1. 

  
Cat. # 30196, 

Item 91 
interior flake 

Area 1, 
ground surface 

32 White River Group gravel: relatively rough, very 
translucent, dark brown and medium yellowish brown 

chert with black speckles (classified as brown-to-
orange or yellow chert) 

Cat. # 23125, Field 
Specimen F3 

interior flake 
Area 1, 
Excavation Unit 15I24 

The flakes may represent reduction of a 
blocky core near Area 1 and discard of 
resulting waste flakes in Area 1. 

 
Cat. # 23125, Field 

Specimen F9 
interior flake  

(core reduction) 
Area 1, 
Excavation Unit 15I24 

  
Cat. # 23129, 

JUBD3 
secondary flake 

general site area, 
back dirt 

33 
White River Group gravel: light red, very fine-grained 

orthoquartzite 
no catalog #, 

Item 7 
secondary flake 

Area 1, 
ground surface 

The flakes are thought to represent 
reduction of a blocky core near Area 1 and 
subsequent discard of waste flakes in Area 
1. 

  
Cat. # 23124, Field 

Specimen F20 
interior flake 

Area 1, 
Excavation Unit 15I23 

34 

White River Group gravel: very rough-textured 
orthoquartzite.  Greenish and yellowish medium 

brown.  Similar to artifacts of Nodule #8, only without 
the white grains. 

Cat. # 23108, Field 
Specimen F83 

interior flake 
Area 1, 
Excavation Unit 15H91 

Two of the three flakes are from Flake 
Concentration 2.  The flakes apparently 
represent flintknapping near Area 1 and 
subsequent discard of some of the resulting 
flakes in Area 1, in particular, in one of the 
trash disposal areas. (continued)  

Cat. # 23116, Field 
Specimen F406 

interior flake 
Area 1, 
Excavation Unit 15I2 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 15 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

34 (concluded)  
Cat. # 23116, Field 

Specimen F519 
interior flake 

Area 1 
Excavation Unit 15I2 

 

35 
Hartville Uplift chert: light yellow with rust-colored 

dendrites 
Cat. # 23107, Field 

Specimen F15 
interior flake 

Area 1 
Excavation Unit 14H89 

Three of the four flakes are considered 
biface resharpening flakes.  Two have step 
flaking and crushed edges along their 
platforms.  The third has these 
characteristics as well as a rounded edge 
along its platform and rounding along the 
ridge between flake scars on the dorsal 
face.  One flake is possibly from Flake 
Concentration 1 and the three resharpening 
flakes are definitely from the concentration.  
The artifacts represent resharpening of a 
bifacial tool and discard of the resulting 
flakes at one of the trash disposal areas in 
Area 1. 

  
Cat. # 23108, Field 

Specimen F24 
interior flake (biface 
resharpening flake) 

Area 1 
Excavation Unit 14H90 

  
Cat. # 23108, Field 

Specimen F84 
interior flake (biface 
resharpening flake) 

Area 1 
Excavation Unit 14H90 

  
Cat. # 23108, Field 

Specimen F249 
interior flake (biface 
resharpening flake) 

Area 1 
Excavation Unit 14H90 

36 
Dawson petrified wood: medium-to-dark yellowish 

brown with parallel undulating bands that cross-cut the 
wood grain 

Cat. # 30157 
informal retouched flake 

tool 
Area 2 
ground surface 

The artifacts are thought to represent use of 
informal retouch flake tools near Area 2 
and later discard in Area 2. 

  Cat. # 30161 
informal retouched flake 

tool 
Area 2 
ground surface 

37 
White River Group gravel: very rough-textured 

orthoquartzite.  Light brown, light yellowish brown, 
light orangish brown, and medium rust-colored. 

Cat. # 30080 projectile point preform 
Area 2 
ground surface 

Both preforms are complete and appear to 
be manufacturing rejects.  A band of 
irregular material cutting through one 
perform may have contributed to rejection.  
Another apparent problem was a flat 
surface along one edge that would have 
been difficult to remove.  The artifacts 
suggest that projectile points were 
manufactured near Area 2 and some 
manufacturing rejects were later discarded 
in Area 2. 

  Cat. # 30082 projectile point preform 
Area 2, 
ground surface 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 16 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

38 
South Platte River gravel: metaquartzite.  Medium 

gray and medium dull red. 
Cat. # 30197, 

Item 19 
interior flake  

(biface thinning) 
Area 2, 
ground surface 

The artifacts could represent use of a batch 
of local stone in tool manufacture near Area 
2 that involved both the reduction of blocky 
cores as well as thinning of bifaces along 
with subsequent discard of knapping debris 
in Area 2. 

  
Cat. # 30197, 

Item 29 
blocky core 

Area 2, 
ground surface 

39 
White River Group gravel: very rough-textured 

orthoquartzite.  Medium olive green. 
Cat. # 23095, Field 

Specimen F31 
interior flake 

(core reduction) 
Area 2, 
Excavation Unit 10F60 

A total of 67 artifacts are made from this 
batch of tool stone.  Included are 20 core 
reduction flakes, 17 biface thinning flakes, 
29 interior flakes that are not further 
classified as either core reduction or biface 
thinning flakes, and one piece of shatter.  
The only artifact demonstrating edge 
damage suggestive of use wear is one of the 
biface thinning flakes.  Of the 67 artifacts, 
64 were found in the flake concentration 
defined for Area 2.  Of the 64 flakes, 60 
were found in Excavation Unit 11F51, 
which encompasses the eastern cluster of 
flakes in the concentration and four flakes 
were recovered from 10F60, which is 
centered over the western flake cluster.  
Two fragments of a biface thinning flake 
from the eastern cluster (Cat. # 23099, 
Field Specimens F129 and F133) were 
found to refit to on another. 
 
                        (continued) 

  
Cat. # 23095, Field 

Specimen F36 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F54 
interior flake 

Area 2, 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F101 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

  
Cat. # 23099, Field 

Specimen F3 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F57 
interior flake 

Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F63 
interior flake 

(core reduction) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F64 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F66 
interior flake 

Area 2, 
Excavation Unit 11F51 

(continued)  
Cat. # 23099, Field 

Specimen F74 
interior flake 

(core reduction) 
Area 2, 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 17 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

39 (continued)  
Cat. # 23099, Field 

Specimen F77 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 
The artifacts are thought to represent 
knapping activity near Area 2 that included 
both blocky core reduction and biface 
thinning, use of a biface thinning flake as 
an expedient flake tool, and finally, discard 
of the knapping debris and utilized flake.  
The artifacts were principally tossed in the 
eastern cluster of the flake concentration of 
Area 2, which is interpreted as a trash 
disposal area. 

  
Cat. # 23099, Field 

Specimen F80 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F81 
piece of shatter 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F84 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F88 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F90 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F91 
interior 

(core reduction) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F92 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F93 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F95 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F98 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F99 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F108 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 18 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

39 (continued)  
Cat. # 23099, Field 

Specimen F110 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F111 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F112 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F114 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F116 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F118 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F119 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F120 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F121 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F122 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F123 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F124 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F125 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 19 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

39 (continued)  
Cat. # 23099, Field 

Specimen F126 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F129 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F130 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F131 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F132 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F133 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F135 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F136 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F142 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F147 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F149 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F151 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F153 
interior flake 

Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 20 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

39 (continued)  
Cat. # 23099, Field 

Specimen F154 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F161 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F162 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F163 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F170 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F180 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F181 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F183 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F184 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F188 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F189 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F190 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F191 
interior flake 

Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 21 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

39 (concluded)  
Cat. # 23099, Field 

Specimen F199 
utilized interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F238 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23102, Field 

Specimen F16 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F61 

 

  
Cat. # 23102, Field 

Specimen F17 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F61 

 

  
Cat. # 23102, Field 

Specimen F21 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F61 

 

40 
White River Group gravel: very rough-textured 

orthoquartzite.  Off-white with short, undulating black 
lines 

Cat. # 23093, Field 
Specimen F2 

interior flake 
(biface thinning) 

Area 2 
Excavation Unit 10F50 

A total of 27 artifacts are made from this 
nodule of tool stone.  Included are 23 biface 
thinning flakes and four interior flakes that 
are not further classified as either core 
reduction or biface thinning flakes.  Of the 
27 flakes, 25 were found in the flake 
concentration defined for Area 2 and of 
these, 22 were found in Excavation Unit 
10F60, which is centered over the western 
flake cluster and three were recovered from 
11F51, which encompasses the eastern 
flake cluster.  None of the flakes exhibit 
evidence of having been used and all are 
relatively small, measuring less than two 
cm in maximum dimension. 
 
                        (continued) 

  
Cat. # 23095, Field 

Specimen F2 
interior flake 

Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F5 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F9 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F13 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F14 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

(continued)  
Cat. # 23095, Field 

Specimen F15 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 22 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

40 (continued)  
Cat. # 23095, Field 

Specimen F16 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

 
The artifacts are thought to represent later-
stage biface thinning near Area 2 and 
discard of the waste flakes in Area 2.  The 
flaking debris was principally tossed in the 
western cluster of the flake concentration of 
Area 2, which is interpreted as a trash 
disposal area. 

  
Cat. # 23095, Field 

Specimen F17 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F18 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F25 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F28 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F41 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F42 
interior flake 

Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F43 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F44 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F47 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F49 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F65 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F68 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 23 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

40 (concluded)  
Cat. # 23095, Field 

Specimen F96 
interior flake 

Area 2 
Excavation Unit 10F60 

 

  
Cat. # 23095, Field 

Specimen F100 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

 

  
Cat. # 23095, Field 

Specimen F110 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

 

  
Cat. # 23099, Field 

Specimen F100 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F101 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F128 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23102, Field 

Specimen F3 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F61 

 

41 
Hartville Uplift chert: medium brown with black 

dendrites 
Cat. # 23095, Field 

Specimen F11 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

A total of 23 artifacts are made from this 
nodule of tool stone.  Included are 12 biface 
thinning flakes and 11 interior flakes that 
are not further classified as either core 
reduction or biface thinning flakes.  Of the 
23 flakes, 22 were found in the flake 
concentration defined for Area 2 and of 
these, 18 were found in Excavation Unit 
11F51, which encompasses the eastern 
flake cluster and four were recovered from 
10F60, which is centered on the western 
flake cluster.  Two of the flakes exhibit 
edge damage suggestive of having been 
used. 
                        (continued) 

  
Cat. # 23095, Field 

Specimen F37 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F45 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F114 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23099, Field 

Specimen F26 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

(continued)  
Cat. # 23099, Field 

Specimen F33 
interior flake 

Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 24 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

41 (continued)  
Cat. # 23099, Field 

Specimen F38 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 
The artifacts are thought to represent biface 
thinning and use of flakes as expedient 
tools near Area 2 and later discard of the 
waste flakes and tools in Area 2.  The 
flakes were principally tossed in the eastern 
cluster of the flake concentration of Area 2, 
which is interpreted as a trash disposal area. 

  
Cat. # 23099, Field 

Specimen F40 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F58 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F59 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F70 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F72 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F76 
utilized interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F82 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F83 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F85 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F87 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F102 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F137 
interior flake 

Area 2 
Excavation Unit 11F51 

 
 
 



 

 
 

1043

 
 
 
 

Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 25 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

41 (concluded)  
Cat. # 23099, Field 

Specimen F160 
utilized interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F176 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F182 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23103, Field 

Specimen F1 
interior flake 

Area 2 
Excavation Unit 11F62 

 

42 
White River Group gravel: very rough-textured 

orthoquartzite.  Medium brown to medium gray to off-
white 

Cat. # 23099, Field 
Specimen F145 

interior flake 
(biface thinning) 

Area 2 
Excavation Unit 11F51 

A total of 10 artifacts are made from this 
nodule of tool stone.  Included are six 
biface thinning flakes and 4 interior flakes 
that are not further classified as either core 
reduction or biface thinning flakes.  All ten 
of the flakes were found in the flake 
concentration defined for Area 2, 
specifically in Excavation Unit 11F51, 
which encompasses the eastern flake 
cluster. 
 
The artifacts are thought to represent biface 
thinning near Area 2 and subsequent 
discard of the waste flakes in Area 2.  The 
flakes were tossed in the eastern cluster of 
the flake concentration of Area 2, which is 
interpreted as a trash disposal area. 

  
Cat. # 23099, Field 

Specimen F159 
interior flake 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F175 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F193 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F197 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F210 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F214 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

(continued)  
Cat. # 23099, Field 

Specimen F225 
interior flake 

Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 26 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

42 (concluded)  
Cat. # 23099, Field 

Specimen F229 
interior flake 

Area 2 
Excavation Unit 11F51 

 

  
Cat. # 23099, Field 

Specimen F230 
interior flake 

Area 2 
Excavation Unit 11F51 

 

43 
White River Group gravel: Morrison orthoquartzite.  

Light brown and light gray with subtle light red 
staining 

Cat. # 23099, Field 
Specimen F174 

interior flake 
(biface thinning) 

Area 2 
Excavation Unit 11F51 

Six biface thinning flakes are made of this 
nodule of stone.  All of the flakes were 
found in the flake concentration defined for 
Area 2, specifically in Excavation Unit 
11F51, which encompasses the eastern 
flake cluster. 
 
The artifacts are thought to represent biface 
thinning near Area 2 and subsequent 
discard of the waste flakes in Area 2.  The 
flakes were tossed in the eastern cluster of 
the flake concentration of Area 2, which is 
interpreted as a trash disposal area. 

  
Cat. # 23099, Field 

Specimen F198 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F208 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F228 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F233 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F234 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

44 
White River Group gravel: very rough-textured 

orthoquartzite.  Opaque, medium yellowish brown. 
Cat. # 23099, Field 

Specimen F196 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

Four biface thinning flakes are made of this 
nodule of stone.  All were found in the 
flake concentration defined for Area 2, 
which is interpreted as a trash disposal area.  
Specifically, they were found in Excavation 
Unit 11F51, which encompasses the eastern 
of two clusters of flakes in the 
concentration.  The artifacts are thought to 
represent biface thinning near Area 2 and 
subsequent discard of the waste flakes in a 
portion of the trash disposal area in Area 2. 

  
Cat. # 23099, Field 

Specimen F202 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F203 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F205 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 27 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

45 
White River Group gravel: very rough-textured 

orthoquartzite.  Light brown and off-white. 
Cat. # 23095, Field 

Specimen F26 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

Four biface thinning flakes are made of this 
nodule of stone.  All were found in the 
flake concentration defined for Area 2, 
which is interpreted as a trash disposal area.  
Specifically, they were found in Excavation 
Unit 10F60, which is centered over the 
western of two clusters of flakes in the 
concentration.  The artifacts are thought to 
represent biface thinning near Area 2 and 
subsequent discard of the waste flakes in a 
portion of the trash disposal area in Area 2. 

  
Cat. # 23095, Field 

Specimen F40 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F63 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F71 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

46 

Hartville Uplift chert: dark yellowish brown with 
branching structures suggestive of fossils.  The tool 

stone is similar to that of Nodule #1, but differs 
because the branching structures are much sparser in 
the clear matrix, thus Nodule #46 is noticeably more 

translucent. 

Cat. # 23095, Field 
Specimen F50 

utilized interior flake 
(biface thinning) 

Area 2 
Excavation Unit 10F60 

Three biface thinning flakes are made of 
this nodule of stone.  One displays edge 
damage suggestive of use wear.  All were 
found in the flake concentration defined for 
Area 2, which is interpreted as a trash 
disposal area.  Specifically, they were 
found in Excavation Unit 10F60, which is 
centered over the western of two clusters of 
flakes in the concentration.  The artifacts 
are thought to represent biface thinning and 
expedient use of a flake near Area 2 and 
subsequent discard of the waste flakes and 
expedient tool in a portion of the trash 
disposal area in Area 2 

  
Cat. # 23095, Field 

Specimen F51 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 

  
Cat. # 23095, Field 

Specimen F70 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 10F60 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 28 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

47 
White River Group gravel: Morrison orthoquartzite.  

Rusty light brown and light gray. 
Cat. # 23099, Field 

Specimen F32 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

Three biface thinning flakes are made of 
this nodule of stone.  One displays edge 
damage suggestive of use wear.  All were 
found in the flake concentration defined for 
Area 2, which is interpreted as a trash 
disposal area.  Specifically, they were 
found in Excavation Unit 11F51, which 
encompasses the eastern of two clusters of 
flakes in the concentration.  The artifacts 
are thought to represent biface thinning and 
expedient use of a flake near Area 2, 
followed by discard of the waste flakes and 
expedient tool in a portion of the trash 
disposal area in Area 2 

  
Cat. # 23099, Field 

Specimen F79 
interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F213 
utilized interior flake 

(biface thinning) 
Area 2 
Excavation Unit 11F51 

48 
White River Group gravel: very rough-textured 

orthoquartzite. Light brown. 

Cat. # 23099, Field 
Specimen F139 

 

interior flake 
(biface thinning) 

Area 2 
Excavation Unit 11F51 

Four flakes are from this nodule.  Three are 
biface thinning flakes and one is classified 
more generally as an interior flake.  They 
were found in the flake concentration 
defined for Area 2, which is interpreted as a 
trash disposal area.  Specifically, they were 
found in Excavation Unit 11F51, which 
encompasses the eastern of two clusters of 
flakes in the concentration.  Two flakes 
(Cat. # 23099, Field Specimens F139 and 
F158 were found to conjoin to form a 
single biface thinning flake.  The artifacts 
are thought to represent biface thinning 
near Area 2 and subsequent discard of some 
of the waste flakes in a portion of the trash 
disposal area of Area 2 

  
Cat. # 23099, Field 

Specimen F158 
 

interior flake 
(biface thinning) 

Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F201 
 

interior flake 
Area 2 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F222 
 

interior flake 
(biface thinning) 

Area 2 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 29 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

49 

White River Group gravel: very rough-textured 
orthoquartzite composed of clean quartz sand with a 

light brownish yellow matrix and medium purplish red 
staining 

Cat. # 23099, Field 
Specimen F55 

interior flake 
(biface thinning) 

Area 2, 
Excavation Unit 11F51 

Four flakes are from this nodule.  Two are 
biface thinning flakes and two are classified 
more generally as interior flakes.  They 
were found in the flake concentration 
defined for Area 2, which is interpreted as a 
trash disposal area.  Specifically, they were 
found in Excavation Unit 11F51, which 
encompasses the eastern of two clusters of 
flakes in the concentration. 
 
The artifacts are thought to represent biface 
thinning near Area 2 and subsequent 
discard of some of the waste flakes in a 
portion of the trash disposal area of Area 2 

  
Cat. # 23099, Field 

Specimen F78 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F97 
interior flake 

Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F207 
interior flake 

Area 2, 
Excavation Unit 11F51 

50 
Dawson petrified wood: medium yellowish brown 

with a very noticeable wood grain 

Cat. # 23099, Field 
Specimen F187 

 

interior flake 
(biface thinning) 

Area 2, 
Excavation Unit 11F51 

Four flakes are from this nodule.  Two are 
biface thinning flakes and two are classified 
more generally as interior flakes.  They 
were found in the flake concentration 
defined for Area 2, which is interpreted as a 
trash disposal area.  Specifically, they were 
found in Excavation Unit 11F51, which 
encompasses the eastern of two clusters of 
flakes in the concentration. 
 
The artifacts are thought to represent biface 
thinning near Area 2 and subsequent 
discard of the waste flakes in a portion of 
the trash disposal area of Area 2 

  
Cat. # 23099, Field 

Specimen F200 
 

interior flake 
Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F227 
 

interior flake 
(biface thinning) 

Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F231 
 

interior flake 
Area 2, 
Excavation Unit 11F51 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 30 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

51 
Hartville Uplift chert: medium brown with black 
dendrites.  Similar to Nodule #41, only with large 

dendrites. 

Cat. # 23099, Field 
Specimen F35 

interior flake 
Area 2, 
Excavation Unit 11F51 

Three flakes are from this nodule.  Two are 
biface thinning flakes and one is classified 
more generally as an interior flake.  They 
were found in the flake concentration 
defined for Area 2, which is interpreted as a 
trash disposal area.  Specifically, they were 
found in Excavation Unit 11F51, which 
encompasses the eastern of two clusters of 
flakes in the concentration.  The artifacts 
are thought to represent biface thinning 
near Area 2 and subsequent discard of the 
waste flakes in a portion of the trash 
disposal area of Area 2 

  

Cat. # 23099, Field 
Specimen F86 

 
 

interior flake 
(biface thinning) 

Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F140 
 

interior flake 
(biface thinning) 

Area 2, 
Excavation Unit 11F51 

52 Edwards chert: light gray with brownish red specks 
Cat. # 30197, 

Item 200 
utilized interior flake 

(biface thinning) 
Area 2, 
ground surface 

The two artifacts are thought to represent 
the thinning of a biface, use of resulting 
flakes as tools, and finally, discard of the 
utilized flakes in Area 2.  Recovery of other 
biface thinning flakes of Edwards chert 
from the ground surface of Area 2, 
including one that is a waste flake and two 
that evidently were utilized, bolsters the 
thinking that flakes of Edwards chert were 
struck from bifaces somewhere near Area 2 
and some were used as expedient tools 
nearby prior to being discarded in Area 2. 

  
Cat. # 30197, 

Item 201 
utilized interior flake 

(biface thinning) 
Area 2, 
ground surface 

53 
White River Group gravel: very rough-textured 

orthoquartzite.  Light brownish yellow. 
Cat. # 23095, Field 

Specimen F89 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

Two interior flakes and one biface thinning 
flake from Nodule 53 were recovered from 
Excavation Unit 10F60, which is centered 
on the western of two flake clusters in a 
flake concentration thought to represent a 
trash disposal area. 
                        (continued) (continued)  

Cat. # 23095, Field 
Specimen F94 

interior flake 
Area 2, 
Excavation Unit 10F60 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 31 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

53 (concluded)  
Cat. # 23095, Field 

Specimen F98 
interior flake 

Area 2, 
Excavation Unit 10F60 

The flakes represent thinning of a biface 
near Area 2 and discard of a few of the 
waste flakes in a portion of the trash 
disposal area of Area 2 

54 
Hartville Uplift chert: high-grade medium brownish 
yellow with microscopic black and yellow specks 

Cat. # 23095, Field 
Specimen F56 

interior flake 
(biface thinning) 

Area 2, 
Excavation Unit 10F60 

Two biface thinning flakes from Nodule 54 
were recovered from Excavation Unit 
10F60, which is centered on the western of 
two flake clusters in a flake concentration 
thought to represent a trash disposal area.  
The flakes represent thinning of a biface 
near Area 2 and discard of two of the waste 
flakes in a portion of the trash disposal area 
of Area 2 

  
Cat. # 23095, Field 

Specimen F77 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

55 

White River Group gravel: very rough-textured 
orthoquartzite.  Light and medium greenish gray, light 
gray, and light brown with a scattering of dark opaque 

grains and light brown opaque matrix. 

Cat. # 23099, Field 
Specimen F150 

interior flake 
Area 2, 
Excavation Unit 11F51 

Three interior flakes from Nodule 55 were 
recovered from Excavation Unit 11F51, 
which encompasses the eastern of two flake 
clusters in a flake concentration thought to 
represent a trash disposal area. 
 
The flakes represent knapping near Area 2 
and subsequent discard of but a few of the 
waste flakes in a portion of the trash 
disposal area of Area 2 

  
Cat. # 23099, Field 

Specimen F179 
interior flake 

Area 2, 
Excavation Unit 11F51 

  
Cat. # 23099, Field 

Specimen F240 
interior flake 

Area 2, 
Excavation Unit 11F51 

56 
 
 
 

(continued) 

Hartville Uplift chert: medium yellowish brown with 
fossil inclusions and very small black dendrites 

Cat. # 23095, Field 
Specimen F113 

interior flake 
(biface thinning) 

Area 2, 
Excavation Unit 10F60 

An interior flake and a biface thinning flake 
from the same nodule were recovered from 
Excavation Unit 10F60, which is centered 
over the western of two flake clusters in a 
flake concentration thought to represent a 
trash disposal area. 
                         (continued) 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 32 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

56 (concluded)  
Cat. # 23095, Field 

Specimen F115 
interior flake 

Area 2, 
Excavation Unit 10F60 

The flakes are indicative of biface thinning 
near Area 2 and discard of two of the waste 
flakes in a portion of the trash disposal area 
of Area 2 

57 
White River Group gravel: very rough-textured 

orthoquartzite.  Opaque light brownish gray. 
Cat. # 23095, Field 

Specimen F48 
interior flake 

(biface thinning) 
Area 2, 
Excavation Unit 10F60 

An interior flake and a biface thinning flake 
from the same nodule were recovered from 
Excavation Unit 10F60, which is centered 
over the western of two flake clusters in a 
flake concentration thought to represent a 
trash disposal area.  The flakes are 
indicative of biface thinning near Area 2 
and discard of two of the waste flakes in a 
portion of the trash disposal area of Area 2 

  
Cat. # 23095, Field 

Specimen F84 
interior flake 

Area 2, 
Excavation Unit 10F60 

58 
White River Group gravel: light red, very fine-grained 

orthoquartzite with black dendrites 
Cat. # 30197, 

Item 31 
secondary flake 
(core reduction) 

Area 2 
ground surface 

The flakes are indicative of decortication of 
a blocky core as well as striking interior 
flakes from a blocky core near Area 2 and 
subsequent discard in Area 2 of some of the 
flakes produced.   

Cat. # 30197, 
Item 32 

interior flake 
(core reduction) 

Area 2 
ground surface 

59 
White River Group gravel: red chert with non-

dendritic black specks 
Cat. # 30197, 

Item 129 
utilized secondary flake 

Area 2 
ground surface 

The flakes are very fire-cracked. 
 
The artifacts may represent removing the 
cortex from a chert river cobble as well as 
striking off interior flakes from the 
resulting core somewhere near Area 2, 
possibly burning of the artifacts as part of 
an ancient cultural activity, and finally, 
discard of some of the flakes produced in 
Area 2. 

  
Cat. # 30197, 

Item 131 
utilized interior flake 

Area 2 
ground surface 

  
Cat. # 30197, 

Item 141 
decortication flake 

Area 2 
ground surface 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 33 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

60 
Flat Top chalcedony: medium purplish red and 

medium brown 
Cat. # 23095, Field 

Specimen F12 
interior flake 

(core reduction) 
Area 2 
Excavation Unit 10F60 

Two core reduction flakes, one of which 
was utilized, are from the same nodule and 
were recovered from Excavation Unit 
10F60, which is centered over the western 
flake cluster of two clusters in a flake 
concentration thought to represent a trash 
disposal area.  The flakes are indicative of 
striking of flakes from a blocky core near 
Area 2, use of one of the flakes as an 
expedient tool, and subsequent discard of 
the artifacts in a portion of the trash 
disposal area of Area 2 

  
Cat. # 23095, Field 

Specimen F75 
utilized interior flake 

(core reduction) 
Area 2 
Excavation Unit 10F60 

61 
Dawson petrified wood: yellow-to-brown, medium 

red, and dark red 
Cat. # 30197, 

Item 172 
utilized interior flake 

(core reduction) 
Area 2, 
ground surface 

The artifacts may possibly represent 
knapping of both a blocky core and a biface 
from the same batch of stone somewhere 
near Area 2, use of flakes produced as 
expedient tools, and finally discard of the 
expedient tools in Area 2.   

Cat. # 30197, 
Item 185 

utilized interior flake 
(biface thinning) 

Area 2, 
ground surface 

62 

Dawson petrified wood: medium brownish yellow and 
medium brown.  Parts of the tool stone exhibit wood 

grain with parallel lines, parts have randomly arranged, 
short lines 

Cat. # 23102, Field 
Specimen F13 

interior flake 
Area 2, 
ground surface 

The artifacts represent knapping activity in 
the vicinity of Area 2 and subsequent 
discard of two of the waste flakes in Area 
2. 

  
Cat. # 23102, Field 

Specimen F20 
interior flake 

Area 2, 
ground surface 

63 Lyons sandstone: light reddish brown Cat. # 23130 
grinding slab 
(fragment) 

Area 2, 
Excavation Unit 11F53 

These four fragments are thought to derive 
from the same relatively thin grinding slab 
because they are basically the same color 
and are of similar thickness, ranging from 
1.07 to 1.74 cm in thickness.    (continued) 

(continued)  Cat. # 30205b 
grinding slab 
(fragment) 

Area 2, 
ground surface 

 
 
 



 

 
 

1052

 
 
 
 

Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 34 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

63 (concluded)  Cat. # 30201m 
grinding slab 
(fragment) 

Area 2, 
ground surface 

Microscopic pieces of possible red and 
yellow ochre are present on one face of Cat. 
# 30205b and grain-sized pieces of possible 
red ochre were noted on one face of Cat. # 
23139[a].  The fragments may represent use 
and breakage of a grinding slab in the 
vicinity of Area 2, subsequent possible 
secondary use of some of the fragments in 
ochre pigment production or application, 
and finally, discard of the fragments in 
Area 2. 

  
Cat. # 23139[a] 

1 of 2 items assigned 
Cat. # 23139 

grinding slab 
(fragment) 

Area 2, 
Excavation Unit 11F53 

64 Dawson petrified wood: dark orangish brown Cat. # 19576 projectile point 
Area 3, 
Excavation Units 5D63 and 
5D65 

The projectile point was found in two 
fragments in non-adjacent excavation units 
and thus were separated by a distance of 
anywhere from 2.0 to 4.1 meters.  The 
fragments have been glued together.  The 
end scraper was made by retouching a flake 
struck from a blocky core.  The point and 
end scraper apparently result from use of 
the same batch of tool stone to produce 
both unifacial and bifacial tools.  No 
matching debitage was recovered from the 
site, so this manufacture may have occurred 
previous to site occupation.  The point 
apparently was broken in use near Area 3 
with the resulting fragments left in Area 3.  
The end scraper was also discarded in Area 
3. 

  Cat. # 30105 end scraper 
Area 3, 
ground surface 
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Table B-2.  Jurgens Site Artifacts from the Same Nodule or Batch of Stone (Page 35 of 35). 

Artifacts Demonstrating Connections Within Site Areas: 

Designation of Set of 
Artifacts from Same 

Nodule or Batch of Stone 
Tool Stone Description 

Artifact Catalog 
Number and Any 
Other Identifiers 

Artifact Type Provenience 
Comments, Especially Possible Scenario 

Represented by Set of Artifacts from Same 
Nodule or Batch of Stone 

65 
Flat Top chalcedony: light purple with light brown 

mottling 
Cat. # 30198, 

Item 28 
interior flake 

Area 3, 
ground surface 

The flakes are large, with the utilized flake 
measuring 3.93 cm in maximum dimension 
and the waste flake measuring 5.27 cm in 
maximum dimension.  The artifacts may 
represent knapping of a nodule in the 
vicinity of Area 3, subsequent use of a flake 
as an expedient tool, and discard of two 
flakes from the nodule in Area 3. 

  
Cat. # 30198, 

Item 29 
utilized interior flake 

Area 3, 
ground surface 

 
 
 


