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FIGURE 16. PAST GENERATED IMAGE OF CLOVIS SITES STRICT CONSENSUS TREE
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6.3 Analysis of Clovis Sites utilizing SPSS

Sites Cultural Layer Sampled | Reference

Anzick Clovis Lahren and Bonnichsen 1971
Richey Roberts Clovis Gramley 1993

Simon Clovis Kohntopp 2010

Fenn Clovis Frison and Bradley 1999
Mahaffy Clovis Bamforth 2009

Hogeye Clovis Waters and Jennings 2015

TABLE 10. CLOVIS SITES FOR SPSS SITE COMPARISONS

I have designed a spreadsheet in Statistical Package for the Social Science (SPSS), into which
I have entered all Anzick artifacts, as well as the artifact data from several sites and collections
(Table 10). I have utilized these data in comparative study to construct elucidating SPSS displays
such as scatterplots and tables to graph the distributions of variables from each collection to
those found in the Anzick assemblage. These findings assist in testing the hypotheses proposed
above, in relation to the conformity of the Anzick artifacts to typical Clovis Technology. As the
previous sub-section (6.2) utilized a broad array of known Clovis sites and their diagnostic data,
this sub-section (6.3) focuses on five sites (along with Anzick) that present with attributes which
are known to be representative of Clovis Technology (Bamforth 2009, 2014; Bradley et al. 2010;
Bradley 2010; Callahan 2000; Canby 1979;Collins et al. 2013; Frison 1991; Frison and Todd
1986; Frison and Bradley 1999; Gillespie 2007; Gramley 1993; Jones 1996; Kohntopp 2010;
Lahren and Bonnichsen 1971; MacDonald 2012; Meltzer 2009; Smallwood 2010; Tankersley
2004; Waters et al. 2011; Waters et al. 2013; Waters and Jennings 2015). These sites and
attributes are selected due to their collective similarity, as other sites in the previous sub-section,
represented various Clovis technological specimens. The Taxa described in sub-section 6.2

(Table 7), are not only large assemblages or caches but also kill sites, camp sites and separate

124



occasional component finds without being consistent with the more complete suite of bifaces,
projectile points and bone rods etc. as was found at Anzick. Although the Anzick Site is arguably
an anomaly of sorts, due to the discovery of human remains with the large assemblage of lithic
tools, it is similar in terms of tool assemblage composition to the sites selected for comparison in
this sub-section (see Table 10). Similarities may include but are not limited to; finished Clovis
projectile points, large arrays of bifaces, lithic blades and bone rods, to name a few. Certainly,
one of the hallmarks of the Clovis Culture is the fluted “Clovis point”. According to Hill et al.
(2014, 91), this fluted point type was established as the diagnostic point type for Clovis due to
the discovery of the points with the remains of mammoth at kill sites such as Dent, located in
Colorado and Blackwater Draw, in Texas (Bamforth 2014; Bradley et al. 2010; Hill et al. 2014).
In addition to the diagnostic fluted point, lithic bifaces are common to the technology and are
found in Clovis sites throughout North America. When utilized as tools, bifaces may have served
as cutting or scraping implements and are often found to exhibit evidence of re-touch, which was
executed to revitalize the cutting edge as per several specialists in the field of ancient lithic tool
reduction processes (Andrefsky 2005, 2008; Bradley et al. 2010; Kelly 1988; Odell 2004; Shott
2015; Surovell 2009). As described by R. Kelley (1988), the biface may serve as: a core; or it
may be maintained and curated for long periods of time and itself, utilized as a cutting tool; or it
could be a by-product of stylistic or shaping concerns (Kelly 1988). As a core, the biface serves
as an efficient way to transport and maintain working edges required for the continual cutting
processes faced by big-game hunters. As stated by Bradley et al., flakes are the primary cutting
tools in the Clovis technology with reduction of bifaces as well as preparation of blade cores,
producing usable flakes; as well as the use of large flakes, specifically for cutting tools (Bradley

et al. 2010). To further support the concept that bifaces served the function of a core, Kelly and
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Todd (1988) argue that a well-maintained biface provides an efficient and transportable source of

cutting edge:
“If made from a high-quality raw material, bifaces can have a fairly sharp but durable edge
that can be re-sharpened repeatedly, and from which flakes can be removed for expedient
use. More usable flake edge can be produced from a biface than from a simple casual core
of similar weight because a biface reduction flake has a high edge-to-weight ratio (cf.
MacDonald 1968:66). Thus, bifaces maximize the number of tools carried while

minimizing the amount of stone carried-a necessity for a highly mobile people” (Kelly and
Todd 1988).

In keeping with the prevalent use of bifaces in Clovis technology, the blade technology is, in
itself, integral to the culture. Although only one true Clovis blade (Bradley et al. 2010) was
found in the Anzick assemblage, the large flake scars associated with the removal of these
blades, are found on the surfaces of bifaces (Figure 7) throughout the assemblage (Jones 1996;

Lahren 2006; White 2015).

FIGURE 18. LARGE ANZICK BIFACE FEATURING FLAKE-BLADE REMOVAL
SCARS
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In addition to the lithic tools, bone rods have been found at multiple sites and are well known

to have been used by many cultures, through the millennia, from Europe through Asia

FIGURE 19. EXAMPLES OF BONE RODS FROM THE ANZICK SITE

and into the Americas. In keeping with temporally and spatially broad use of bone rods as points
and possibly other tools, the Clovis Culture also readily utilized bone in their tool kit (Alvarez et
al. 2016; Averbouh et al. 2015; Borgia et al. 2015; Bradley 1995; Frison and Zeimens 2011;
Goutas and Tejero 2016; Gramley 1993; Lahren and Bonnichsen 1974; Painter 2004; Waters et

al. 2011).

In the following paragraphs, | summarize the sites | have chosen for this sub-section. As
compared to the Anzick Site, the quantity and quality of tools and tool types found at these sites

is in keeping with the significance of those found at the Anzick Site.
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The Richey-Roberts Cache

The Richey-Roberts Site (45D0482) was discovered in 1987 near the town of East
Wenatchee, Washington, in the Columbia River Valley. In the process of digging a trench for an
irrigation pipeline within an apple orchard, workers accidently trenched through a cache of some
23 artifacts located ~50cm beneath the surface of the ground (Gramly 1993; Mierendorf 1997).
Shortly thereafter, archaeologists from Washington State University, conducted a limited
observation of the site findings, summarizing the site as attributable to Clovis due to fluted points
found among the artifacts. Addtionally, based on the observable stratigraphy of the trenches and
the suggested locations of the artifacts as found by the orchard workers; the archaeologists
speculated that other Clovis artifacts may remain in situ at the site. As this is highly unusual due
to the paucity of Clovis sites they halted excavation. In the spring of 1988, Dr. Peter J.
Mehringer, of Washington Sate University, returned to the site, leading a team consisting of
notable archaeologists such as: George Frison; C. Vance Haynes; Richard Daughtery Melvin
Aikens; Matthew Root; and Dennis Stanford. This arguably legendary team of experts proceeded
with a limited excavation which yielded an additional five finely worked, fluted points, two of
which each measured over 230 mm in length (Waitt 2015). After this initial excavation ceased,
the site was closed until 1990, when the excavation was reopened by Dr. Michael Gramly, of the
Buffalo New York, Museum of Science. According to Waitt (2015), this team recovered
additional lithic and osseous tools including one fluted point measuring 245 mm in length.
Collectively, Gramly considered the osseous and lithic tools to be an example of a hunting tool-
kit used for procuring and processing the large mega-fauna of the Clovis era. Accoding to
Gramly’s type designation, the lithic artifacts consisted of: Fluted Clovis Points (n=14) ; Bifacial

Knives (n=8); Fluted Point Preforms (n=7) ; Side-Scrapers (n=4) ; Prismatic Blades (n=3) ;
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Celts/Adzes (n=3) ; Gravers (n=2) ; Flake knives (n=2). While points, bifacial knives, preforms,
sidescrapers, prismatic blades, gravers and flake knives are common to Clovis technology, the
celt/adze forms, as described by Gramly, are not as common. While it may be that this form is
consistent in shape to later period adze tools from throughout North America and globally for
that matter, it is Dr. Gramly who proposed their form and design as Clovis and found at the site
(Gramly 1993). The osseous artifacts found at the Richey-Roberts Site consist of a number of
artifacts of unknown purpose (n=14) which according to Gramly, appear to be made of
mammoth or mastodon bone and average 250mm in length with beveled, incised ends. Protein
analysis of a number of these artifacts provided evidence of use in the processing of bison,
lagomorphs and ungulates, providing a minimal yet interesting view into the diet breadth of this

particular group of hunter-gatherers.

The Simon Cache

The Simon Cache was unknowingly uncovered by Bill Simon Jr., in June of 1961 while
operating a farm implement in a field near Fairfield, Idaho in the Camas Creek Basin. Several
days after the field had been worked, members of the Simon Family, as well as hired hands,
discovered what Kohntopp (2010) referred to as the original cache pit from which they removed
a number of artifacts that were thickly cemented (sic) together with red ochre, requiring heavy
equipment and pics to complete the extraction, which unfortunately led to the fracturing of
several artifacts (Kohntopp 2010). It was not until later in the year that the Simons contacted B.
Robert Butler of the University of Idaho who conducted the initial archaeological inspection of
the site, concluding that “nothing of archaeological value remained at the site” (Butler 1963, 22;
Santarone 2014). According to Butler (1963, 23), the artifacts previously removed from the site

by the Simon family, consisted of lithic artifacts (n=29), many of which had been damaged
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before his examination. Of these 29 lithic artifacts, six were fluted projectile points diagnostic of
Clovis technology; 17 were bifaces of various sizes and shapes with additional lithic artifacts
consisting of discoidal knives (n=2); a bifacial end scraper; a spoke shave; and a bifacial side
scraper (Santarone 2014). According to Santarone (2014, 12), the most extensive excavations of
the site occurred in 1967, 1968 and 1969. These excavations were led by Dr. Earl Swanson
which did result in the discovery of additional Clovis artifacts, and were evidently documented,
however, this report was never published. Further work by Santarone established that the artifact
inventory has apparently fluctuated over the years with an additional 35 artifacts (including
debitage) having been added according to his study (Santarone 2014). Although this inventory
fluctuation is elucidated by Santarone, I rely on the metrics of 33 artifacts as presented in
Kohntopp’s The Simon Clovis Cache (2010, 53) for the purpose of this study and comparison to

the Anzick Site lithics.

The Fenn Cache

Discovered at or about the turn of the century, possibly in 1902, (according to Frison and
Bradley, 1999) the Fenn Cache was first reported to Frison and Bradley in 1988. According to
Forest Fenn, he had purchased the collection of lithic artifacts (n=56) in Santa Fe, New Mexico
earlier that year. The story reported to Fenn at the time of the purchase was that the artifacts had
been found (again, possibly in 1902) either in the course of plowing a field or in a dry cave,
concealed in a leather bag. “Because there are none of the distinctive metal scratches or breaks
that occur when stone artifacts are hit with a plow, we think that the second story (the dry cave
scenario) is most likely” (Frison and Bradley 1999). Having been passed around the family of the
original finder (whose name is not published), and eventually forgotten, the cache was later

discovered in a basement, given as a wedding gift and subsequently sold by the recipient in 1988
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to Fenn, in Santa Fe. According to the information provided by the seller, the family had recalled
that the discovery locale was somewhere in the three-corners area of Utah, Wyoming and Idaho.
Although the find location, or context, is not identifiable, Dr. Frison and Dr. Bradley concluded

that the cache is authentic and characteristic of Clovis technology (Frison and Bradley 1999).

The Mahaffy Cache

The Mahaffy Cache was discovered accidently by a landscaping crew working at the Patrick
Mahaffy Residence within the city limits of Boulder, Colorado in the Spring of 2008. Within an
area estimated to have been 30-40 cm in diameter, a substantial group of artifacts was found
tightly packed together and subsequently removed by the landscaping crew. Having been invited
by the homeowner the following day, Dr. Douglas Bamforth, an archaeologist from the
University of Colorado, Boulder, visited the site. Upon further examination, Dr. Bamforth
concluded that there were no indications of a larger site and that the cache “appears to be an
isolated feature” (Yohe and Bamforth 2011). According to Yohe and Bamforth (2011, 2338)
artifacts discovered at the Mahaffy locale consist of 83 pieces, including bifaces, unifaces, blades
and unmodified flakes. The bifaces and other tools from this assemblage were removed from a
location (according to the landscape crew) within a layer of sand, the top of which was
approximately 45 cm below the surface. The tools removed from the Mahaffy site all resembled
tools associated with known Clovis technology, however there were no fluted points, which are
the diagnostic hallmark attributed to the culture. While several of the Mahaffy bifaces were
large, thin and of high-quality lithic material, indicative of Clovis Bifacial technology; the lack
of fluted points, as well as the absence of datable materials left some doubts as to the cultural of

the collection. As reported in their paper Late Pleistocene protein residues from the Mahaffy

131



cache, Colorado in the Journal of Archeological Science, Yohe and Bamforth recovered
evidence in the form of protein residues found on a number of artifacts which tested positive for
sheep, bear, camel and horse proteins. The significance of this discovery is that animals in the
camel and horse families “have either been locally present as modern species within the last
century or as extinct species at the end of the Pleistocene” (Yohe and Bamforth 2011).
Considering the circumstances surrounding the discovery, procurement and examination of the
artifacts, the latter of the two scenarios is the most likely, and points to the terminal Pleistocene
as the time of tool exposure to the proteins. This observation essentially ties the artifact
assemblage to the end of the Pleistocene Epoch, which is also in keeping with the accepted

Clovis time period (Rasmussen, et al. 2014; Waters and Stafford 2007).

The Hogeye Clovis Cache

The Hogeye Clovis Cache was discovered in an area of sand extraction, approximately five
kilometers west of Elgin, Texas in 2003. Accidently unearthed by heavy-equipment operators, as
they removed sand from the sand mine, several large bifaces were recognized as being
characteristic of Clovis technology by an astute observer. The initial 2003 discovery yielded 37
bifaces some of which were sold over the next several years; until the discovery was described to
Dr. Michael Waters of Texas A&M, who upon further investigation, concurred with the
suggestion that the artifacts were likely representative of Clovis technology. After being granted
permission to further study the site, Dr. Waters began field investigations in 2010 with the help
of student archaeologists, Tom Jennings and Ashley Smallwood. Through background
investigations, it was discovered that the Hogeye Site was the find-location of thousands of

Archaic and later points over the years. The Texas A&M investigations continued with the

132



recovery and documenting of over four-hundred post-Clovis artifacts from the Hogeye Site,
dating from Early Paleoindian through Late Prehistoric periods; confirming that the location had
been repeatedly used during these periods (Waters and Jennings 2015, 16). In summary, Clovis
artifacts totaled a minimum of 52 (considering difficulty in accurate count due to several
fractured specimens) artifacts, many of which may be considered projectile points due to their
fluted basally thinned hafting elements, although definition may differ depending on individual

opinion and type designation.

The Anzick Assemblage

As | have mentioned previously in this text, the Anzick site attributes include a large
assortment of lithic and bone artifacts. | observe that there are approximately one hundred and
sixteen lithic and bone artifacts, or fragments, which had been discovered and comprise the
Anzick artifact assemblage. Of this number, there were 15 fragments of what appear to be
osseous rods, known to have been manufactured from elk bone (Morrow and Fiedel 2006;
Rasmussen et al. 2014). Two of these rods are complete and composed of 6 of the 15 fragments.
One of the complete rods has two hatch-marked beveled ends, an example of which may be seen
in Figures 24 and 25, while the other complete rod has only one beveled end with the other end
shaped into a blunt, tapered form. The remaining 9 bone fragments represent an unknown
number of completed rods and all exhibit either cross-hatched bevels or residual ochre or both.
These rods which are believed to have been hafted to projectile points and used as atlatl
foreshafts, were highly polished with the cross-hatching on the beveled ends, presumably for
increased friction in an attachment process (Lahren and Bonnichsen 1974). According to my
analysis of the lithic portion of the artifact assemblage, it consists of approximately 80 bifaces, 8

unifaces, 5 fluted projectile points and 7 fragments.
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Materials and Methods

Of the 80 bifaces there is obvious visual variation throughout the assemblage. This variation
is more generally observed in terms of refinement from the raw blank piece of lithic material,
(essentially, a culturally unaltered rock) through several stages of reduction to a finish projectile
point. For the purpose of uniformity and understanding of the Anzick artifacts and the other
artifacts from sites as listed in this section, | utilize a “stage” designation process suggested and
described by Callahan (1979, 35-37) and illustrated on the back cover of the text (Figure 20)
(Callahan 1979). Bifaces require specific analysis including stage designation to establish a
biface reduction stage in the continual process of reduction (Callahan 2000; Smallwood 2010).
The choice to utilize this particular standardized selection of stages is based on their relative
simplicity in application, especially to visual designation as is required for this particular sub-
section. Relying on visual comparison for each artifact to be designated according to Callahan,
(1979) as a particular stage, 1 utilized available visual imagery of each artifact from each site,
both online and in text form. I carried this assessment of all bifaces through the entirety of all
observed artifacts to compile these data. These stages are based on specific characteristics found
in the flake-removal scar patterns left on bifaces due to the lithic reduction process. Callahan’s
stages are numbered one through seven (Figure 20) with one representing a rough stone blank
and seven being a finished fluted projectile point. The use of the “stage” designation is for the
purpose of visually identifying variation in biface reduction throughout the assemblages
compared in this subsection. I follow a similar descriptive and pragmatic approach to the use of
Callahan’s stages to that described and utilized by Shott (2017, 4) who provides a summarized
stage identification and description (Callahan 1979; Shott 2017). Although there is a processing

course of reduction from large to small lithic pieces, the reduction process was likely guided by
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FIGURE 20. CALLAHAN'S ILLUSTRATION OF LITHIC REDUCTION "'STAGES" (CALLAHAN 1979)

an essential mental assessment of the material being reduced, according to the perception and
abilities of the artisan. The use of high-quality crypto-crystaline materials is pervasive
throughout Clovis sites across the continent. Accordingly, a technological focus on economy in

material use, was undoubtedly a foremost concern especially in a highly-mobile culture such as
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Clovis. The Anzick assemblage exemplifies the “continuum” model of artifact variation as
proposed by Hiscock and Attenbrow (2005, 14) which is an alternative to other models proposed
by: Dibble (re-sharpening reduction as main factor in variation) and Whallon & Brown
(segmented model of implement variation, ‘discontinuous morphological variation”) (Dibble
1984, 1987; Hiscock 2005, 2015; Shott 2017; Whallon and Brown 1982). In keeping with
Kelley’s 3 sides to a Biface , it is likely that the artifacts found in the Anzick assemblage
represent the stages proposed by Callahan as Cores, Preforms and Projectile points as well as any
conceivable and required tool in the course of daily activities (Callahan 1979; Kelly 1988) . As
noted by Goodyear (1979, 4) in reference to Binford’s “situational contingencies” (Binford
1978), a skilled lithics knapper would follow a mental template to create a needed tool from the
corpus of an existing core such as is found in the Anzick assemblage. Goodyear goes on to

explain this as a “flexible technology” where:

“...Flexibility means creating tools with lifespans long enough to be used on a number of
occasions if necessary. With chipped stone tools this means designing tools which can be
continuously and reliably rejuvenated. Flexibility also means the capability for redesigning
tools as other tools and otherwise re-casting the raw material of the tool kit into wholly
new tools or cores for the derivation of tools if necessary” (Goodyear 1979).

In the course of analysis and categorizing the sites and the integral tool types recorded at the
sites, it is clear that projectile points, and bifaces are the most abundant artifacts types with
which to compare the selected sites. Considering the paucity of bone rods, throughout the Clovis
sites, including those sampled, I did not include them in this comparison but do recognize that
they are indeed common in the Clovis toolkit. Additional lithic artifacts that are ubiquitous
throughout many but not all sites (Table 10) include yet are not limited to: blades, gravers,
piercing tools, crescents, margin scrapers, and essentially any needed form that may be devised

and produced by the artisan. While these types were included in the study, they were included in
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the totality of the compared assemblages and not recognized as individual types as they were not

represented in all sites sampled.

After entering a total of the initial, only-Clovis sites as listed in Table 10 (n=6, total-304 lithic
artifacts), | decided to include an additional number of non-Clovis sites (see Table 11), (n=5,
total-339 lithic artifacts), to be certain there was not a measurable similarity outside of the Clovis
technology that may appear to be similar to that found in Anzick. These additional non-Clovis
sites include: Bobtail Wolf (Folsom); The Casper Site (Hell Gap); Lake Theo Site (Folsom); Mill

Iron Site (Goshen); Texas Folsom Artifact Compilation (Folsom). The inclusion of the artifacts

Sites Cultural Layer Sampled | Reference
Bobtail Wolf Site Folsom MacDonald 1998
Casper Site Hell Gap Frison 1974
Lake Theo Site Folsom Buchanan 2002
Mill Iron Site Goshen Frison 1996
Texas Folsom Compilation | Folsom Largent et al. 1591

TABLE 11. NON-CLOVIS SITES INCLUDED FOR SPSS COMPARISON

from these sites provides a heavily clustered signature of the non-Clovis pieces as compared to
the Clovis site artifacts. This clustering (see Figure 21) provides clear evidence that the samples
of Clovis technology are notably different from the non-Clovis (Folsom, Goshen and Hell Gap)
samples. Although there are some outliers and overlapping specimens, the overall size of the

Clovis technological artifacts is considerably more robust as compared to the relatively refined

137



and diminutive Folsom and Goshen technologies. The Hell Gap technological suite as

represented in this image, illustrates the more robust yet similarly refined attributes of the
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FIGURE 21. IMAGE OF ALL CLOVIS LITHIC TOOLS FROM ALL SITES (N=304) AND ALL NON-CLOVIS TOOLS FROM ALL NON-CLOVIS SITES (N=339)

technologies of Folsom and Goshen. The Casper Hell Gap technological attributes are shown to
over-lap the Clovis attributes in metrics which is in keeping with their projectile point length and
width being more similar to that of Clovis. Although the lithic attributes may overlap
morphologically, the Clovis technological/metric profile is quite distinctive from these other
technologies which is likely due in part to the wide-spread use of large bifacial cores, on which
the mobile technology relied for stored cutting edges in bifacial cores, as described earlier in this

text. Figure 21 demonstrates the fit of Anzick artifacts well within the heavy clustering of
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artifacts from the other Clovis sites, further identifying the technology found in the Anzick

assemblage as being representative of typical Clovis technology.
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FIGURE 22. COMPARISON OF CLOVIS AND NON-CLOVIS PROJECTILE POINT (TOTAL N=228)

In a comparison of Clovis with non-Clovis projectile point metrics, Figure 22 clearly illustrates
the difference in morphology between the technologies with the five Anzick points being
positioned solidly within the Clovis cluster to the extent that one is nearly obscured by several of

the Hogeye projectile point dots.

To further elucidate the extent to which Anzick falls within the category of Clovis
technology, Figure 23 (based on Length and Width), illustrates biface stages similarity within
and between the sites. Based on this plot, width to length variability is consistent throughout the

sampled sites.
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FIGURE 23. COMPARISON OF CLOVIS BIFACES AND FLUTED POINTS (LENGTH, WIDTH)

In Figure 24 (Length and Thickness), I analyze the same samples of Clovis bifaces and
projectile points which also presented with a similarly consistent signature throughout the
samples. Figures 23 and 24 also illustrate the number of biface stage examples for each Clovis
site and accordingly, the Stage 4 bifaces appear as most numerous throughout the sites with only
one example of Stage 1 attributed to the Richey Roberts Site and relatively few Stage 2 Bifaces,
the most being found in the Simon Cache. This would be a sensible observation, as according to
Callahan’s Stages (Figure 20), Stage 4 is the stage at which a transition from removal of bifacial

tertiary thinning flaking gives way to flaking pattern directed toward a pointed biface trajectory.
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FIGURE 24. COMPARISON OF CLOVIS BIFACES AND FLUTED POINTS (LENGTH AND THICKNESS)

FIGURE 25. 3D RENDERING OF ALL CLOVIS LITHIC SAMPLES
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Figure 25 is the three-dimensional rendering of all sampled lithic Clovis artifacts, which |
created to further illustrate homogeneity within the technology, between all sampled sites, with

Anzick (red dots) fully and centrally mixed within the cluster.

Chapter Conclusions

In this chapter, analyses were completed using PAST, Splitstree4 and SPSS programs to
determine if in fact the Anzick Site artifact assemblage does represent typical Clovis
Technology. In sub-section 5.2, | provide a broad-based study examining data from 17 known
Clovis sites (Table 7) and recording whether certain specific character states (n=19) exist within
the artifact collections from the sites. With these data, | developed the data matrix which was
subsequently entered into the PAST and SplitsTree4 programs. | utilized both Dual Inheritance
Theory and an Evolutionary Archaeological approach to establish if there in fact was either
consistent technological sharing across the Clovis landscape, with technological homoplasy
occurring between groups including Anzick; or if Anzick is essentially not typical of Clovis
Technology. The phylogram and tree results suggest that there is minimal obvious descent
patterning throughout the taxa, instead showing moderate homoplasy which may be indicative of
a borrowing/blending phenomenon occurring between the taxa as opposed to a branching vertical
transmission relationship (Figures 14, 15,16). Accordingly, the Splitstree4 Neighbor net image
(Figure 17), suggests that there was substantial horizontal borrowing/blending of character states
between these taxa as represented by the boxiness of the graph. In turn, this boxiness is
indicative of little variation between the sites and suggests that Anzick does in fact represent

typical Clovis technology.

In 6.3, | utilized SPSS to compare the Anzick artifact metrics with a selection of known and

documented artifacts from various Clovis sites (Table 10). The analysis resulted in a number of
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illustrative graphs (Figures 21-25) which, along with the descriptions, demonstrate how similar

the Anzick artifacts are to those found in the other Clovis sites.

In addition to these computer-generated analyses, the use of visual comparison cannot be
under-estimated, and I therefore include images of three-quarters of the Anzick artifact
assemblage (Figure 26 and images in Appendix G) to provide an additional method of
comparison. In combination with the results of sub-sections 6.2 and 6.3, these photographs
further support my finding that the artifact assemblage discovered at the Anzick Site, is in fact
typical of Clovis Technology. After conducting this study to determine if the Anzick
assemblage is typical of Clovis technology, it occurs to me that it is not only typical of, but in

fact, is quintessentially representative of Clovis.
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FIGURE 26. ARTIFACTS FROM THE ANZICK ASSEMBLAGE
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Chapter 7: Protein Analysis of Selected Anzick Artifacts

This chapter pertains to the question of whether the Anzick artifacts had been produced for
normal daily, utilitarian use; or if they in fact had been produced for the express purpose of use
as burial goods for the interment of the Anzick Clovis child. I posit that this problem may be
addressed by testing for proteins that (an analysis which has, to my knowledge, never been
completed on the Anzick artifacts) may potentially be found on the margins of selected Anzick
artifacts (Cnuts and Rots 2017; Gerlach 1996; Kooyman et al.2001; Loy 1983, 1993,1998;
Sappington 2010; Newman and Julig 1989). The purpose of testing for the proteins from the
selected artifacts of the Anzick assemblage, is that if discovered, they would provide insight
regarding species selection and diversity in subsistence strategies of this particular segment of
the Clovis Culture. | further posited that if no proteins were found, it may suggest that the
assemblage was purposefully dedicated and manufactured as a burial assemblage, having not

been used for the actual butchering of prey.

7.1 Hypotheses 3a, 3b

Hypothesis 3a: The Anzick Clovis artifacts were not manufactured for the specific purpose of

interment as burial goods. The collection was in fact used prior to interment as evidenced by the

proteins of extinct, terminal Pleistocene Megafauna existing on the pieces selected for testing.

Hypothesis 3b The Anzick Clovis artifacts were manufactured only for the purpose of interment

and were not used prior to the interment with the human remains as evidenced by a lack of

ancient proteins existing on the Anzick pieces selected for testing.
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In October 2018, | traveled to PaleoResearch Institute (PRI), in Golden Colorado, the lab that
conducted the analysis on several of the Anzick artifacts. This analysis was independently
funded by Bone and Stone Anthrosciences LLC of Missoula, Montana. The work plan included
the examination and analysis selected lithic artifacts (n=6) from the assemblage which is
currently on loan (in its entirety) to the Montana Historical Society Museum in Helena, Montana.
These selected artifacts represent a cross- section of variation in lithic materials which also
possess physical attributes thought to be conducive to the extraction of ancient animal proteins

from micro-crevices and surfaces alike.

TG e

FIGURE 27. ANZICK ARTIFACTS SUBMITTED FOR CIEP ANALYSIS AT PRI
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I chose the selected artifacts (Figure 27) as likely candidates for protein retention and sufficient
for analysis due to their unifacial and bifacial characteristics which likely conceal microscopic
proteins along and within their working edges. Potentially, these samples were used as cutting
and/or scraping tools, and conceivably could retain the original animal proteins from the terminal
Pleistocene. The purpose of the protein analysis was two-fold, one being the potential for
identification of extinct mega-faunal species such as proboscidea or camelidae, similar to work
completed by Dr. Bamforth on the Mahaffy cache (Bamforth 2009). Due to the potential of
contamination since the Anzick discovery, the analysis focused on the possibility of discovering
proteins from proboscidea and camelidae as they are the species which existed in Montana
during the Pleistocene and did not exist in the area after the extinction of mega-fauna at the end
of the Pleistocene. If discovered, the identification of these species would further connect the
assemblage to the terminal Pleistocene and lend insight into prey acquisition practices as well as
diversity in dietary resources (Waguespeck and Surovell 2003). Furthermore, such proteins
discovered on these artifacts would assist in the determination of whether the assemblage was
made specifically for providing burial goods or if these artifacts in fact, represent a “working

toolkit”.

There are three common methods which have been utilized regarding ancient protein analysis
to determine speciation; these include hemoglobin crystallization, immunological analysis and
DNA amplification. According to several studies, hemoglobin crystallization and DNA
amplification appear to be less feasible and more restrictive in terms of purification and sample
size, leaving immunoelectrophoresis (CIEP or COE), an immunological-based analysis, as the
most viable choice (Gerlach 1996; Kooyman et al.2001; Loy 1983, 1993,1998; Sappington

2010).
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Due to specific recommendations and past contact, | decided (with the permission of the
owner of the artifacts, Sarah Anzick) to pursue the analysis through PRI, directed by Dr. Linda

Scott Cummings. The following is an excerpt of her description of CIEP analysis:

“...Protein residue analysis is used to identify the presence of prehistoric, historic, or even
modern proteins, both animal and plant. Proteins are present in plant tissues and in all body
fluids and tissues, including blood, urine, saliva, fecal material, etc. This analysis has been
applied most commonly to lithic artifacts, such as scrapers and projectile points. Samples
are tested using an immunologically-based technique referred to as counter (or sometimes
cross-over) immunoelectrophoresis (CIEP or COE).

The technique involves the reaction of an antigen and antibody. An antigen is any
molecule that can bind to an antibody. When an antigen, such as blood or plant extract, is
injected into a host, often a rabbit or goat, the immune system of the host produces specific
antibodies to various regions of the antigen molecule (epitopes). For archeological
purposes, an antigen is the unknown protein or proteins adhering to an artifact after its use.
An antibody is a protein made by the immune system with very reactive areas specific for
a single epitope on the antigen. Polyclonal antibodies are commonly used with
immunoprecipitation reactions, because they will react with multiple sites or epitopes on
the antigen. Blood is composed of many different proteins, including hemoglobin (red
blood cells), aloumin, alpha globulins, beta globulins, gamma globulins, etc.

Antigens are removed from an artifact using a Tris hydrochloride (a buffer), sodium
chloride, and Triton X-100 (a detergent) solution. Buffers and detergents are chemical
disruptors that help break the hydrogen bonds holding the proteins onto the artifact surface.
Samples also are placed in an ultrasonic bath because previous studies have shown that use
of physical disruptors (sound waves) will result in recovery of more residual protein than
just soaking the artifact in solution. Use of both chemical and physical disruptors together
yields the best recovery of proteins...” (Cummings 2013).

To reiterate, in pursuing the analysis of the proteins from the selected artifacts of the Anzick
assemblage, if discovered, they would provide insight regarding speciation and diversity in
subsistence strategies of this particular segment of the Clovis Culture. If there were in fact no
proteins found, it may suggest that the assemblage was purposefully dedicated and manufactured
as a burial assemblage, having not been used for the actual butchering of prey prior to the

interment as proposed above in Hypothesis 3b.
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7.2 The PRI CIEP Analysis

The CIEP Analysis was conducted at PRI, Golden, Colorado by analyst, Caitlin A. Clark, MS
under the direction of Linda Scott Cummings, PhD and with the assistance of Samuel S. White,
MA. The analytic methods utilized at PRI by the analysts were specific and conducted according

to appropriate scientific protocol; accordingly, I include the Methods section of the PRI report as

Appendix D (Cummings and Clark 2019).

T
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FIGURE 28. CAITLIN CLARK, MS, ANALYST FOR PRI; EXTRACTING ANCIENT PROTEINS FROM ANZICK ARTIFACT #99
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7.3 The PRI CIEP Analysis Results

The CIEP analyses performed by PRI analysts, yielded the following results as noted in the

2019 report (Cummings and Clark 2019).

“Protein analysis produced positive reactions at the 1:10 dilution that suggest using
rabbit blood or tissue as a binder with the ochre on Lithic 18, using Lithic 23 to process
rabbit, and Lithic 99 was used to process camel. Other reactions at the 1:10 dilution, were
not sufficient to sustain interpretations of use. If rabbit hide or camel (or other animal) hide
was part of the burial they could have contributed proteins to this lithic collection.”
(Cummings and Clark 2019).

As per the afore-mentioned CIEP methods protocol followed by PRI, it is important to note
that there was no sediment control specimen provided with these artifacts for the analysis, due to
the manner in which the artifacts were recovered in 1968. The purpose of analyzing a sediment
control specimen is to test for organic substances which might interfere with the artifact residue
analysis (Grayson 2002; Kooyman 200; Loy and Dixon 1998; Newman and Julig 1989).
Cummings and Clark contribute: “Due to the fact that these lithics were not removed during a
controlled excavation it is possible that several of the positive reactions to proteins is the result of
handling through the years. Initial screening is conducted with antisera mixed at a 1:5 dilution
with reverse osmosis deionized (RODI) water. Reactions observed at this level, whether
definitive or confusing, identify antisera of interest for additional testing using a 1:10 dilution.
Only the reactions at the 1:10 dilution level should be considered interpretable” (Cummings and
Clark 2019). In the case of the Anzick artifacts which initially tested positive for proteins at the
1:5 dilution (see protocol), they were then again tested at a dilution of 1:10 to establish their
interpretation of use validity. Additionally, it should be noted that only artifact #99 (see Figure
20) tested positive for Camelidae proteins at the 1:10 dilution. Although there was no sediment
control sample, the fact that Camelidae proteins were not found on any other specimens from the
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same ancient assemblage, supports the interpretation presented by PRI. Additionally, the PRI
findings report that artifact #23 and a sample of ochre from artifact #18 both tested positive for
rabbit proteins at the 1:10 dilution. An excerpt (Appendix E) from the report regarding the PRI
protein analysis of the selection of Anzick artifacts provides a review of ethnographic animal

utilization as well as a review of the ethno-zooarchaeological background of the animals

identified through this analysis:

While the analyses included the testing of 6 selected artifacts from the Anzick assemblage,

the recovery of viable ancient animal proteins only pertained to 3 of the artifacts (Figure 29).
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FIGURE 29. ANZICK ARTIFACTS WHICH TESTED POSITIVE FOR ANIMAL PROTEINS
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While it is widely understood that members of the Clovis Culture are known to have utilized
Mammoth, Mastodon and a variety of other megafaunal species (Bonnichsen and Lepper 2013;
Broughton and Weitzel 2018; Buchanan, et al. 2018; Clark, et al. 2009; Fiedel 2004, 2009; Faith
2011; Faith and Surovell 2009; Gauntney 2018; Haynes 2013; Meltzer 2009: Waters et al. 2015;
West 1996), the hunting of Pleistocene camels is rare but known to have occurred at Wally’s
Beach, Alberta Canada, (Kooyman et al. 2001, 2012; Waters et al. 2015). Found at this location,
were the butchered remains of seven Pleistocene horses (Equus conversidens) and one Camel

(Camelops hesternus), in association with non-diagnostic lithic artifacts. The discovery of the

Laurentide Ice Sheet

FIGURE 30. ANZICK IN RELATION TO WALLY'S BEACH AND MAHAFFY (~11,000RCYBP)
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Mahaffy Cache in Colorado (Figure 30) also provided insight regarding the utilization of camel
in the days of the terminal Pleistocene, with artifacts testing positive for Camelidae proteins.
These findings effectively date the artifacts to be contemporaneous to Clovis although no

artifacts diagnostic of a specific culture such as Clovis,

PLEISTOCENE

40,000 - 11,000 YEARS AGO

CAMELOPS HESTERNUS

Camels evolved in North America
about 45 million years ago and
subsequently migrated to Asia, Africa,
and South America. The extinct
Camelops from Rancho La Brea was
as large as living camels but more
closely related to living llamas.

FIGURE 31. ARTISTIC RENDITION OF CAMELOPS HESTERNUS (IMAGE FROM LA BREA TAR PI1TS MUSEUM)

were identified in the cache. (Bamforth 2009, 2014). Further pointing to the likely procurement
of camels as a focus of early hunter-gatherers, the remains of camel are prevalent near many
archaeological sites such as Carter/Kerr McGee, Colby or the Lehner Site to name a few, even
without concrete evidence tying them specifically to artifacts or sites (Grayson 2002; Haynes and
Stanford 1984). The results of the PRI protein analysis pertaining to this selection of Anzick
artifacts, provides the only positive results of Camelidae (Figure 31) proteins being found on an

artifact from a definitive Clovis tool assemblage.
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The discovery of proteins on these selected artifacts from the Anzick assemblage has
significant implications regarding the artifacts, Anzick Clovis group and Anzick Site. In this
chapter, 1 focus primarily on the implications as they apply to Hypotheses 3a and 3b, with further
discussion regarding broader impacts later in this dissertation. To restate, Hypothesis 3a posits
that: The Anzick Clovis artifacts were not manufactured for the specific purpose of interment as
burial goods. The collection was in fact used prior to interment as evidenced by the proteins of
extinct, terminal Pleistocene Megafauna existing on the pieces selected for testing and,;

Hypothesis 3b posits that: The Anzick Clovis artifacts were manufactured only for the purpose of

interment and were not used prior to the interment with the human remains as evidenced by a
lack of ancient proteins existing on the Anzick pieces selected for testing. The animal proteins
discovered on these artifacts supports Hypothesis 3a and suggest that the artifact assemblage
found at the Anzick site was not manufactured specifically for the burial with at least a portion of

the tools being utilitarian in nature and used for butchering game, prior to interment.
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Chapter 8: Margin Scrapers

Here, | consider the use of margin-scrapers, in the manufacture of ovoid rods included in the
artifacts discovered at the Anzick Site. The Anzick assemblage includes fragments of and
complete antler rods (Lahren & Bonnichsen 1974; Morrow & Fiedel 2006), as well as eighty

large bifaces representing various stages of reduction. Lahren and Bonnichsen, suggest that the

FIGURE 32. LAHREN AND BONNISCHEN PORTRAYAL OF ANZICK POINTS HAFTED TO BONE SHAFTS (LAHREN AND BONNISCHEN, 1974)

bone rods contained in the burial assemblage were utilized foreshafts for hafting fluted, stone
projectile points to lance shafts (Lahren & Bonnichsen, 1974, p. 149). According to this
interpretation, a projectile point was hafted to a foreshaft and this foreshaft was then placed into
the pre-fitted end of a main shaft, the combination of which was used to take down the targeted

species.

As there is a great likelihood that more than one projectile point penetration was required to
take down a mammoth, for instance, there was a need for multiple rapid strikes. Each

foreshaft/bone rod was either hafted with a projectile point or possibly fashioned into a bone
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point, and all were relatively uniform in design, and form which could be efficiently placed into
the main-shaft in quick succession to facilitate a “rapid fire” system of atlatl launching. At least
one and presumably all bone rods discovered in the Anzick assemblage are manufactured from
elk bone according to DNA sampling (Rasmussen et al. 2014). According to Morrow and Fiedel,
this identification is additionally supported by an independent assessment of the foreshafts by
Illinois State Museum faunal specialists (Morrow and Fiedel 2006). Effective and consistent
design of the Anzick assemblage bone rods is very important as they would have needed to fit
tightly and precisely enough into the main shaft for proper and accurate use. This need for
uniformity in design suggests a method of manufacture of these foreshafts which would require a
tool that | define as a “concave margin scraper” to achieve the correct form in the bone material.
The concave margin scraper is a retouched semicircular concavity, flaked into the edges of three
bifaces in the Anzick assemblage. The purposeful flaking and shaping of the margin scrapers is
evident with the retouching of the scraper edge. These purposeful tools have not been widely
described at this time nor attributed to this process however, they are in fact closely related in
size and shape and were likely used to make a uniform group of foreshafts as are found in the
Anzick assemblage. At least four of them exhibit concave margin scrapers which have been
purposefully produced on bifacial and unifacial edges (White 2015). About 5% of the total
number of bifaces and unifaces in the Anzick assemblage were used for the purpose of margin
scraper manufacture. To differentiate between common percussion or pressure flaking scar
patterns and the scraper design, | am focusing on a pattern of an additional percussive removal
localized to one flaking episode with inclusive inter-marginal pressure flaking/retouch scars
within the scraper boundary. This additional pressure flaking creates an abrupt face with a steep,

unifacial verso side culminating in a sharp edge capable of rigorous scraping. The scraper region

156



conspicuously transects the curvilinear margin of the bi-face edge to give the appearance of a “u”
shape removed from the biface. These scrapers are located on bifaces representing early and
mid-stage biface reduction sequences as delineated by Ashley M. Smallwood’s “flaking index”
which fits a similar description by Callahan (Callahan 2000; Smallwood 2010). The precise
technology and attention to specific conservation of these high-grade materials further suggests
the purposeful nature of the knapping patterns used to produce the scrapers. The margin scrapers
that I have identified in the Anzick assemblage represent two sizes which | posit, were used to
independently shape the narrow and wide portions of the ovoid bone rods (Figures 33, 34, 35,

36).

| Anzick artifact #78 (wide concave margin scraper) Anzick artifact #2 (narrow concave margin scraper)
S e e

FIGURE 33. IMAGES OF ANZICK ARTIFACTS # 78 AND #2 WITH WIDE AND NARROW CONCAVE MARGIN SCRAPERS
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I also posit that the antler rods found in the Anzick assemblage, namely the double-beveled
pieces, represent a pre-form for two bone points, (Figure 34, 35) being symmetrical up to the
initiation of a purposeful, mid-section break, followed by simple point sharpening of the two
broken ends. These forms would be quite consistent in dimension with single-beveled bone
projectile point forms found in other documented Clovis assemblages (Figures 34, 35)) and
similar to one which was found embedded in a mastodon rib bone at the Pre-Clovis, Manis
Mastodon Site (Collins et al. 2013; Lyman and O’Brien 1998). | posit that both the narrow and
wide margin scrapers were used to produce this uniform design with each scraper shaping the
corresponding dimension by reducing the bone segment which was possibly softened by soaking

in boiling water as postulated by Lahren and Bonnischen:

...an identical morphological pattern can be created by drawing a steep angled edge of a
stone tool parallel to the longitudinal axis of a long bone which has been softened by boiling
in water. This softening procedure has been recorded in ethnographic accounts. A planning
procedure such as this was probably used to shape the bone blanks (Lahren & Bonnischen,
1974, p. 149).

Sheriden Cave Bone Points

———— -m"""'_'

.

FIGURE 34. ILLUSTRATION OF DUAL-BEVEL ANZICK BONE ROD AS PREFORM FOR 2 BONE POINTS

158



FIGURE 35. RELATIVE COMPARISON OF ANZICK DOUBLE-BEVELED ROD AND SHERIDAN CAVE BONE POINTS (TO SCALE)
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FIGURE 36. SKETCH OF OvoID BONE ROD FROM ANZICK ASSEMBLAGE
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FIGURE 37. IMAGE OF ELK CANNON BONE AND CROSS SECTION (UTILIZED COMPACT BONE CIRCLED IN BLUE)

The ovoid shape of these rods is in part dictated by the natural structure of the bone from
which they were fashioned. The cannon bone is a long bone that evolved in the skeletal lower leg
structure of many ungulates and more specifically artidactylae (even toed ungulates), such as elk.
These bones are the product of an evolutionary process which resulted in the fusion of two
metapodial bones into one metacarpal in the case of the elk cannon bone. The resultant form of
this fusion is a bone with a “groove” running the length of the bone which is the remnant of the
two ancestrally separate bones (Gilbert 1990). In cross-section the remnants of these dual
ancestral bones, now fused as one, present as complementing structures on the lateral and medial
margins of the bone. These structural elements are continued along the diaphysis (shaft,
midsection) from epiphysis (proximal end bone) to epiphysis (distal end bone), resulting in two
natural, roughly ovoid structures of bone running the length of the diaphyseal portion of the
bone, one each on the medial and lateral sides of the bone mid-line. Apart from these two
structures, the diaphysis is mostly tubular in cross-section, composed of compact (hard) bone
surrounding a layer of cancellous (spongy) bone subsequently surrounding the central, medullary

cavity which contains the marrow (Figure 37).
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FIGURE 38. ANZICK BONE RODS EXHIBITING CONSISTENCY IN MANUFACTURING

The ability to shape the bone blanks with the concave margin scrapers allows for a more
controlled and consistent manipulation (see Figure 38) throughout the manufacturing process.
Following the process described above, the margin scrapers would facilitate the shaping task.
There are tools commonly referred to as “spoke-shaves” which are of a similar design to these
margin scrapers, however, their specific use for narrow and wide edge manipulation of bone rods
has until now, not been postulated. The term “margin scraper” is dissimilar to the term “spoke-
shave” as the use of a spoke-shave has, to my knowledge not been tied to ovoid shaping,
utilizing two tools, which is an important part of repetitive and efficient manufacturing of

uniformly shaped foreshafts.
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