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The discovery of three independent prey bone assemblages and track evidence within a
17 mile radius of Mount St. Helen’s presented a unique opportunity to establish baseline
Taphonomic and Neoichnologic profiles of a currently unclassified carnivore taxa. Mount St.
Helen’s is located within the Cascade Mountain range ecosystem of central Washington State.
This mountain range extends from Southern British Columbia to Northern California. The
methodologies for this scholarly essay will focus upon chronologically presenting facts,
measurements, and analysis based upon the discovery, collection, and synthesis of physical post
mortem forensic evidence within an integrated Taphonomic and Ichnologic research framework.
These individual and categorical conclusions will then be cross compared in the process of
illuminating potential commonalities and evidence based linkages to geographically separated
site and evidence profiles. The careful elimination of all of currently classified biological
possibilities that may have been responsible for the deposition of this physical evidence required
the expansion of methodology and scope of inquiry to include all possibilities both geographical
and theoretical in the search for truth as required by the foundations of scientific inquiry.
Furthermore, the conclusions drawn from this multi-year research effort should help to enable
the collection and comparison of further regionalized prey assemblages against the baseline
results of this study as well as encourage additional scholarly attention from anthropologists,
forensics scientists, and wildlife biologists in a renewed effort to bring further understanding and
clarity to the conclusions illuminated within this treatise. This effort is organized into the
following main categories: taphonology and ichnology, discovery and collection narrative,
taphonomic and neoichnologic research frameworks, evidence examination, evidence analysis,
evidence conclusions, and a call for expanded cross disciplinary examination and discussion.
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Taphonomy
Taphonomy is the examination and study of processes that organisms both floral and
faunal are subjected to as they eventually become part of the fossil record (Hirst, 2015, para. 1).
Taphonomy is further subdivided into two main categories (Lyman, 2010, p. 3). The first one
describes the process deposition assemblages are subjected to from death through burial. The
second stage is defined from recovery to examination or diagenesis. It is further divided into
Biotic and Non-Biotic designations, which categorizes Taphonomy into faunal and floral
assemblages (Lyman, 2010, p. 95). Forensic Biotic Taphonomy, a further sub-division provides
a structure and organizational format for examining the chronology of a variety of post mortem
processes that have been imposed upon assemblages or subset assemblages of human or animal
remains (Beisaw, 1994; Pokines & Symes, 2013). Traces of predator activity both modern and
in the fossil record can be identifiable in a variety of manners to include residual tooth
impressions, disarticulation sequences, behaviors, predatory taxa, functional morphology, and
surviving assemblage evidence identification and designation (Pobiner, 2007; Bright, 2010).
Forensic Taphonomy was chosen in this essay as a scientific examination framework based upon
the evidence profile collected from three different geographically separated prey bone
assemblage deposition sites. The majority of the post mortem evidence collected at all three sites
were morphologically similar ungulate (Cervidae) bone assemblages exhibiting consistent and
measureable dentition morpho-physiology and dental load impression avulsion attributed injuries
with distinctive accompanying bone stacking behaviors. In cooperation with Taphonomy,
Neoichnology was also chosen as an additional complimentary scientific discipline which when
integrated enabled the examination and analysis of the total portfolio of evidence collected.
Ichnology
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Ichnology is a cross disciplinary branch of Paleontology and involves the scientific study
of contemporary plant and animal traces to determine correlation or applicability to the fossil
record (Bressan, 2011). It is commonly thought to have originated with Leonardo di Vinci in the
1500’s and was constructed as a theoretical examination and explanatory framework which he
created to support his theory of trace marine body fossils and sedimentary geology
("Tracemaker," 2015, para. 1). Ichnology can be further divided into the two main categories of
Paleoichnology (study of ancient traces) and Neoichnology (study of modern traces).
Neoichnology is the study of trace evidence and materials from modern animals in the process of
trying to understand evidence illuminated in the fossil record ("Neoichnology and trace fossils,"
2014, para. 1). Wildlife biologists and ecologists who study tracks and tracking are practicing
Neoichnology ("Ichnology," 2015). Bone stacking behavior, foot prints, and track line evidence
required an additional research framework which would complement and further illuminate trace
evidence that may be correlated to the taxa potentially responsible for the forensic dental
mastication evidence collected from three geographically separated ungulate prey assemblage
deposition sites. The selection and integration of both Forensic Biotic-Taphonomy and
Neoichnology provide the closest possible examination and analytical framework which would
most effectively address the multi-spectrum cross disciplinary evidence collected in the most
applicable manner. Together they form an approach that provides the structure needed in order
to effectively integrate all evidence collected within both a singular and categorical cross
comparative matrix.
Discovery and Collection Narrative
The following accounts from Mitchel N. Townsend and Mr. Gerald Mills are preserved
here in our own words. We have decided to include these unedited accounts in keeping with our
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accounts accurately reflect the chain of events that led up to the discovery of three different
geographically separated ungulate prey bone assemblage deposition sites. The exact locations of
these sites are not included in this essay to preserve the research value and integrity of each
micro habitat. These locations will be freely given to properly credentialed scientists who wish
to conduct follow up research within guidelines that preserve this critical and sensitive research
environment.
Mitchel N. Townsend Evidence Discovery Narrative: “Every important discovery begins
with a story, this case is no different. On a cold day on the 25th of May 2013 I began my annual
trek to a small lake where I had planned get in some hiking and camping after the snow had
receded far enough to permit recreational activities around the foothills of Mount St. Helen’s.
On this particular day I strayed about 100 yards to the right as I ascended the funnel
route up the hill towards my destination which was situated 200 yards from the crest. As is my
custom I was visually scanning the forest when my eyes were drawn to some bones assemblages
that shown bright white on the green and brown forest floor. After a very brief examination I
was struck by the fact that they were positioned in a manner that seemed inexplicable.
Additionally, the bones did not seem to have been visited by local scavengers or strewn over any
significant distance. At that time I marked the boundaries of the site with some blue survey tape
and continued to my destination. After giving the discovery some additional thought I decided to
investigate further when I returned through the area on my way back down from the lake.
Upon arriving back at the bone assemblage site I was struck by a very odd feeling. The
forest seemed to be very quiet and I felt the hair on my neck standing up. After taking some
initial pictures (Canon Power Shot A542 6.0 Mega Pixels) and video (Sony DCR-SR85 1MP
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60GB Hard Drive Handycam Camcorder with 25x Optical Zoom) I did a physical examination
of the site contents and discovered at least two sets of deer remains based upon the deer skulls
found in direct proximity to the main assemblage of bones. The skulls had their noses/snouts
crushed by what looked like blunt force trauma and had been placed in the same general nose
downhill orientation. This seemed odd at first glance. What really caught my eye was a pile of
bones next to a small log. My first impression was that something or someone had sat down and
consumed these animals and just dropped the bones between their legs as they finished them. I
further confirmed this by looking closely at the stack and noted some very interesting
observations.
The bones seemed to be mostly rib bones that showed evidence of teeth marks and
mechanical manipulation to varying degrees. Some areas had seemingly been bitten out and
discernable dental impressions left behind. These dental impressions looked measurably
different from the other known species that inhabit this ecosystem. After a few more photographs
and sustained reflection I decided to collect the best samples of the deer bones from the “Bone
Stack”. I made an exact location determination with my GPS enabled navigation compass (
Garmin eTrex 12 Channel GPS) and further identified the site with more blue survey tape so that
I would be able to easily locate it again. I secured the samples in an unused black plastic trash
bag and finished the rest of the route back to my transportation at another trail head.
After a couple of weeks of preliminary research towards trying to identify what types of
currently classified resident animal species might be responsible for this assemblage site mystery
I came to the very difficult conclusion that there was no explanation or identification possible
under currently accepted scientific canon and that I would need to expand my research
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paradigm to include non-traditional possibilities. With this realization in mind I set about
looking for all possibilities that might help to explain the evidence as discovered.
Part of this effort was to contact a “non-traditional” species expert. I contacted Mr.
Geoff Robinson of Portland, Oregon who represented a similarly situated national organization
who then agreed to meet me, examine the collected specimens and visit the actual site. I met Mr.
Robinson the day of our agreed upon appointment and led him to the site that I had now termed
the “Bonestacker”. Mr. Robinson was immediately intrigued regarding the pictures that I had
taken and the bone specimens I had collected. We discussed the deposition of the bones and the
potential cause of death as we hiked up the hill.
The site itself was undisturbed after several weeks. The blue survey tape that I had
previously placed marked the exact location. Mr. Robinson set about critically examining the
site and the narrative that I had provided. He examined the skulls and the remaining ribs and
shoulder assembly in the “bone stack”. We took more pictures and made some additional
measurements.
At the bottom of the deer bone stack were bones from what looked to be the partial paw
of a bear. Two other bone fragments looked to be the matching yet seemingly absent digits.
These fragments indeed looked to be chewed up and spit out right in the pile next to the other
bone remains. This new twist in the “bone stack” was indeed quite mysterious. What resident
animal species would kill deer with blunt force trauma on the head, position them in the same
directional orientation, eat the animals and drop the bones in a pile? How come scavengers
were avoiding this site even though some of the bones still had flesh attached? These were just
some of the questions now rushing through my thoughts.
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Mr. Robinson and I discussed these additional findings and came to a similar conclusion.
This site did not conform to currently accepted behaviors or morphology of known animals in the
ecosystem where the site was located. Furthermore, that no other animal species currently
classified in North America would engage in the behaviors required to explain the site. With this
understanding in mind I returned to researching other potential explanations initially by
confirming his observations and then by drafting a research strategy that I felt was needed in
order to produce additional applicable information.
The first element of this new comprehensive information generation strategy was to
examine what other potential animals from around the world could be responsible for the
evidence collected at the “bone stack” site at Mount St. Helen’s. The second part of this new
strategy was to propose and instruct the first ever college level “Non-Traditional” Species
courses at Centralia ("CC," 2014, p. 44, Brewer, 2014) and Lower Columbia Colleges ("LCC,"
2014, p. 6) in Washington State that addressed the questions and evidence discovered at the site.
This would enable me to engage the public and create a network of eyes and ears that would be
searching for additional examples of similar evidence or other possible explanatory
interpretations. These college courses were offered in the spring and summer of 2014.
In August of 2014 I returned to the “bone stack” site while I was retrieving some trail
cameras in the vicinity I had emplaced several weeks before. I was hoping to catch on film what
was responsible for the site. The site was undisturbed and the bones and skulls that I had left
were in the same places. Again this was rather disconcerting in that scavengers were still
avoiding the location almost 15 months later. Of the three trail cameras (Wild Game
Innovations digital game scouting camera Model# s1.3x with SD card) that I had discreetly
camouflaged, 2 were placed to record the site. The memory chips when examined displayed
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several photographs of completely black pictures from the PM hours. The interesting part is that
no discernable tree or bush images were present. How can an infrared enabled day or night
trail camera take a picture with a bush or tree within range and not record its position? The last
trail camera did not contain any images, and the counter was not tripped.
In September of 2014 one of my former students Mr. Gerald Mills contacted me with
exciting news. He had found two other “bone stack” sites on the other side of Mount St.
Helen’s. He was referring to the Lewis River side. The first site was located on the Green River
side. He sent me pictures of several elk rib evidence samples that exhibited very similar dental
impressions to the ones on the deer bones that I had discovered. These samples were very clear
and measurable. These ribs were also seemingly “stacked” in a pile in front of a stump. It
looked like whatever had been chewing on these ribs had sat down and dropped the finished ribs
in a pile. In addition, several measurable footprints were visible in the forest floor within the
immediate vicinity. The best example was casted in plaster. Careful measurements were taken
of track length, width, heel width, step length, and stride lengths. These track prints and the
subsequent measurements did not match known examples of any currently classified animal
species that inhabits this specific Pacific Northwest ecosystem.
A preliminary analysis of all three sites illuminated many of the same characteristics,
over three different locations within relatively close geographical proximity. One of the elk
skulls exhibited similar blunt force trauma, the bones were “stacked” in a pile located in front of
a stump or log that one could interpret as a potential seat. The dental impressions were very
similar and showed evidence of potentially three different sized impressions. The remaining
bones and deposition sites were also undisturbed by scavengers.

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

10

I met Mr. Gerald Mills and his son Mr. Aaron Mills, both former students of mine from
Lower Columbia College on 31OCT2014 and we journeyed to what we had now termed “Bone
Stack #2” up above the Lewis River. After arriving we suited up and made our way towards the
site through the forest. Mills had recorded the location on his iPad and he led me in a circuitous
route through a series of small clearings and old growth timber. We began to discover vertebrae
from elk. Mills led the least few feet to the site and we both noted that the bones that he had left
were still in place and undisturbed. I took pictures (Canon Power Shot A542 6.0 Mega Pixels)
and video (Sony DCR-SR85 1MP 60GB Hard Drive Handycam Camcorder with 25x Optical
Zoom) of the site and additional samples of potential evidence. After confirming his
observations and recollections we fanned out to search the immediate vicinity for more potential
evidence. This search turned up more bone evidence in the form of another rib with flat incisors
exhibited which was definitively linked to “EK#1/Bone Stack #2”.
Once again the process to identify and classify the animal or animals responsible for the
activities associated with what was now three independent sites had reached a seemingly
insurmountable obstacle given current scientific understanding and accepted theory. While this
would seem the end of this inquiry in reality it has further enabled the expansion of the
possibilities and illuminated a requirement to research further into what if any currently
classified species would be attributable to the evidence collected. After listing potential evidence
from each different evidence collection site and doing some additional preliminary research, a
series of commonalities began to emerge. This expanded research paradigm and the subsequent
analysis involved lead to a series of startling initial conclusions. These initial conclusions form
the foundational basis for the following analytical essay titled “Using Biotic Taphonomy
Signature Analysis and Neoichnology profiling to determine the identity of the carnivore taxa
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responsible for the deposition and mechanical mastication of three independent prey bone
assemblages in the Mount St. Helen’s ecosystem of the Cascade mountain range”.
Gerald Mills Evidence Discovery Narrative: “Now I will take up the story about my part
in this discovery with some excerpts from my field journal. But, first I’ll tell you how I met Mr.
Townsend”.
“Mr. Townsend was an instructor of a class I took this summer at Lower Columbia
College ("LCC," 2014, p. 6). One day he brought in some deer bones which he had found north
of Mt. St. Helens. They had some interesting tooth impressions on them and had been found in a
bone pile. I proceeded to file this in my mind as a useful piece of information.
Now to the excerpts from my field journal: On 8-23-14 my son Aaron and I were camped
near boundary trail #1 on the east side of Mt. St. Helens. That morning we crossed the trail and
headed in a southerly direction from our camp. We followed an old skidder road through the big
timber, then along the edge of a 20+ year old clear cut. We ended up on a landing with a great
view of the mountain to the west, where we could partially see into the crater.
As we sat there on a big stump enjoying the view we heard something tearing a log or
stump apart below and to the south of us. I hit some sticks together to see what would happen,
probably shouldn’t have, because this spooked whatever it was into the timber across the clear
cut from us. We lined up with where we had heard the sound originally and went down the hill
until we found where a log had been freshly torn apart. We figured it was probably a bear
looking for termites.
We decided to head back up the hill through a small clearing. On the other side of the
clearing we found the end of the old road we had originally started on. Shortly we found an adult
cow elk skull, with the nose area broken out. Then we started seeing other bones here and there.
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I walked around behind a bush and found a bone stack of ribs and vertebrae. The elk had
probably been killed earlier in the spring, as they looked fairly fresh with some flesh still present.
The odd thing was we found no leg bones in the area, as if they had been carried off later. It
looked as if whatever killed the elk, had sat on the mound of earth beside a stump to eat and
dropped the bones in a pile as it finished each one. I found two rib bones with flat incisor marks
on them. This reminded me of Mr. Townsend’s bones. These were not teeth marks that other
known predators would make with their teeth without leaving canine marks. The impressions
were more like a person would leave biting into something, except they were much larger. I
collected two bones and brought them back with us. (This was EK#1 or bone stack #2.)
We then retraced our steps back toward camp which was about ¾ mile away. The plan
was to hit trail #1 and walk east on it for a mile or so. Before we got there Aaron found a track
impression in the road we had previously walked up. We had missed it the first time by. Aaron
was waiting for me and was standing almost on top of it when he noticed it. It was in one track of
the skidder road pressed into the hemlock cones and fir needles on the road. The substrate was
very hard. It looked like it had been made when the area was damper. Probably after a thunder
storm which had occurred a week before. We found three full tracks of which only one was really
cast able. The track was 16” long x 7” across ball x 4.5” across heel and ¾” deep. We
measured a 72” step with a 144” stride, heel to heel. We first tried following the tracks in the
direction they were headed but once we got up over the bank the forest floor was to springy to
leave any track impressions. Using a measuring stick, which Mitch Townsend had suggested to
us in class, we were able to back track it about 100 yards over a couple of logs, where it
appeared to have double stepped before stepping onto the logs. We found that it had come from
an area across the creek from boundary trail #1. Both areas were visible from either side
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because the forest was old growth and wide open. There were a lot of blue huckleberries in this
area. We surmised that it heard something coming down the trail, a hiker or motorcycle, and ran
up the hill away from the trail; hence the long stride. It crossed the road and continued up the
hill. After casting and back tracking the tracks we crossed over to trail #1 and hiked up it about
a half a mile. Except for motorcycle tracks no other tracks were found. We then headed back to
camp for the night.
After returning home I noticed that there were actually two different size incisor
impressions on one of the rib bones I had collected, possibly a mother and offspring; very
interesting.
On 9-8-14, while hunting with my hunting partner, we found another elk kill in an old
clear cut about 10 miles SE of the previous kill. We found it in a small hollow under a fir tree.
The lower spine, some ribs and one rear leg were located there. Above and on the other side of
the hollow we found more ribs stacked on top of a clump of bear grass, the upper spine, and the
skull. This skull was intact but the spine was in two pieces. I couldn’t determine if this had
happened at the time of the kill or after. Some of the bones appeared to have been scattered
around by other small animals. Some of the ribs showed the same flat incisor impressions as the
previous kill we had found. I collected three of these and brought them back with us. (This was
EK#2 or bone stack #3.)
This same hunting season we were able to get an elk. We left the intact rib cage,
vertebrae, and pelvis in the area where we had gotten the elk as a sort of control to see what
would happen to these bones over a period of time. Two days after the kill we returned to the
area and something had dragged the bones away from the kill site. From the evidence, it
appeared to be a cougar.
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On 10-31-14, Mr. Townsend went with Aaron and I back to the first elk kill site (EK#1).
The bone stack had not been disturbed since the last time we were in the area. We proceeded to
search the area for further evidence. We found a second hunter killed elk about 40 yards behind
the original kill. There were saw impressions on the pelvis and the leg bones of this kill. It
appeared to be a couple years old, more weathered with algae growing on them, so it had
occurred sometime before the first one we found. The bones of this kill had been scattered all
around the area by small animals. We weren’t able to find the original kill site of the first elk,
but we did find another rib with the flat incisor impressions which I collected and returned with
us. While there, we also found a spring in the area, which would make it a good area to hunt
animals frequenting the spring.
We then proceeded to the control site of our hunter killed elk. The carcass was still intact
except for a few of the ribs that had been broken loose from being dragged around. The flesh
was stripped from the bones, but I could find no apparent tooth impressions on the bones. The
bones had again been dragged from the original drag site about 40 yards to the other side of the
kill site. So whatever had feed on this kill did not disarticulate the skeleton except for knocking a
few ribs loose.
Because of the location of the second kill we had found (EK#2), and time constraints, we
were unable to return to that location. We then returned to town.
I was very curious as to what we had found, so I decided to take a more in depth look into
this. After doing some research on elk predators, I found that forensically the type of predator
which has killed and/or fed on an animal can be determined by the tooth impressions left by said
predator. Finding that the impressions on the collected bones did not match any of the known
predators I decided to compile our findings into a report. I also found from this research that
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very few predators will tackle an adult elk because of the hazards that can occur to the predator.
Adult male cougars are usually the only predator in Western Washington that will attack an
adult elk and the percentage of these kills is low. Elk calves are usually the prey of choice for
both cougars and black bear”. (Pictures were taken with a Nikon Coolpix S9500 and video
recorded with an ASUS Nexus 7 Android)
This concludes the discovery and collection narrative. The inventory of post mortem
evidence collected from each individual evidence deposition location has been carefully
inventoried and preserved. Perishable Neoichnologic evidence in the form of tracks and track
line measurement data was preserved as well. One of the tracks was casted in plaster and the
track line was carefully reconstructed, examined, measured, and recorded. The totality of the
evidence collected necessitated an integrated cross disciplinary examination framework. For the
purposes of this examination we chose to integrate Forensic Biotic Taphonomy and
Neoichnology into a format that enabled us to examine all of the evidence collected both
singularly and comprehensively in the process of successfully establishing a base line profile of
the carnivore taxa responsible.
Taphonomic Research Framework
Forensic Biotic Taphonomy provides an analytical framework which enables the
organization of applicable evidence and data collected into a format that illuminates comparative
results related to post mortem bone assemblage disarticulation sequencing and residual
scavenger tooth pattern artifacts (Haglund, et al, 1989; Haglund & Sorg, 2002). Disarticulation
sequencing provides additional clues as to what types of predator or scavenger may be
responsible (Bright, 2010; Pickering et al., 2013, p. 1303). This forensic re-construction process
illuminates the fact that predator and scavenger taxa target different areas of a cadaver for
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quantifiable reasons that can be attributed or generally assigned to specific species (Plummer &
Stanford, 2000, p. 360; Bright, 2010; Cantu, 2014, Garcia-Putnam, 201; "Alberta Fish and
Wildlife," 2015, p. 3; "Center for Wildlife," 2015). Disarticulation sequencing is dependent
upon a large degree of variables which must be examined and considered for potential
applicability within individual research strategies (Haglund et al., 1989; Cantu, 2014; GarciaPutnam, 2014). Disarticulation Sequencing provides the first boundary edge of our Biotic
Taphonomic research framework.
The body of scientific evidence related to understanding taphonomic dentition morphophysiological signatures of contemporary large body predators currently available is limited
however, there is sufficient data available to make comparative analysis possible (Bright, 2010).
Careful examination and analysis of dentition morpho-physiology may help identify the source
of the carnivore or scavenger responsible (Carson, et al, 2000; Foust, 2007; Bright, 2010,
Fonseca & Palacios, 2011; Tedesci-Oliveira, et al, 2011). The identification of resident
carnivore and scavenger taxa present within a specific ecosystem and charting the dentition
morpho-physiology of each enables a process of exclusion or inclusion. The amount of
resources available for examining the measurements and shape of contemporary predator teeth
are widely available (Lyman, 1994; Foust, 2007; Smits & Evans, 2012; Christensen, 2014;
"Skulls and Teeth," 2015). The examination and analysis of all prey bone assemblage dental
load injury patterns would help to establish a baseline profile of tooth measurements and shape
data which can then be assigned to or eliminate specific predators or scavengers responsible for
the “Bonestack” sites at Mount St. Helens. Forensic dental load injury analysis provides the
second boundary edge of our Biotic Taphonomic research framework.
Neoichnologic Research Framework

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

17

Neoichnology provides a scientific research framework for examining the behavior and
biogenic structures produced by contemporary organisms to provide potential insights and
information in order to further understand similar evidence generated from throughout geologic
history (Gingras, et al, 2008; Bressan, 2011;"Neoichnology and trace fossils," 2014). Any
organism can produce several different types of trace evidence based upon specific behaviors
("KU Ichno," 2015). Some examples of this type of behavior based evidence would include
tracks, nests, burrows, borings, scat, feeding activity, or any other traces that could be correlated
to a specific organism (Bromley, 1996; Bowen & Hembree, 2014). Trace fossils or
“Ichnofossils” are preserved in place and records of behavior which are rarely transported out of
the immediate deposition environment (Catena & Hembree, 2014). This gives researchers the
ability to situate the trace maker within a specific geographical location. The Neoichnologic
evidence profiles collected from all three prey bone assemblages are very similar in content and
disposition. Behavioral trace ichnofossils include bone stacking behavior, choice of prey, dearth
of scavenger activity, and disarticulation chronology and methodology. This evidence category
provides the first boundary edge of our Neoichnology research framework. Physical trace
ichnofossils including footprints and track line evidence integrated for comparative examination
and analysis provides the second boundary edge of our Neoichnologic research framework
(Meldrum, 2007).
Integrated Research Framework
The Integration of Taphonomy and Neoichnology enabled a multi-spectrum crossdisciplinary research approach that was specifically tailored to the examination and analysis of
the “Bonestack” evidence profiles collected. This cross disciplinary framework enabled us to
examine each individual piece of evidence singularly and within potentially related contexts and
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expository scenarios. We will methodically document, measure, record, chart, and explain
within context every item collected. After this process we shall search for potential patterns that
may emerge definitively linking or preventing the linkage of individual pieces of evidence into
an integrated explanatory narrative. Individual and consolidated conclusions will be carefully
cross-compared against current scientific research and theory to further narrow the identification
possibilities regarding potentially responsible carnivore taxa. Finally, integrated analysis and
conclusions will submitted for public examination and critique in the form of a multi-level peer
review process before submission for formal publication consideration.
Evidence Examination
Mount St. Helen’s is geographically located in the north central area of the Cascades
Mountain range. The Cascades Range stretches over 700 miles from Southern British Columbia
to Northern California and parallels the Pacific Ocean about 100-150 miles inland ("Cascades,"
2015).
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The geographical location directly around Mount St. Helen’s is a region that has seen regular
volcanic activity and is currently recovering from its most recent eruption on May 18, 1980
("Science Update," 2010; "Eruption," 2015). Flora and fauna present before the latest eruption
have also begun to make significant levels of resurgence. Large mammals common to the region
include elk (Cervus canadensis), black tail deer (Odocoileus hemionus columbianus), mountain
goat (Oreamnos americanus), black bear (Ursus americanus), cougar (Puma concolor), lynx
(Lynx canadensis), and wolverine (Gulo gulo), (Thompson, 2010). The resident species listed
above illuminate the both the prey animals and the potential predator taxa responsible for the
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evidence recovered from three geographically separated deposition sites discovered within this
ecosystem.
The first prey assemblage deposition site titled “BP” was located on the north side of
Mount St. Helen’s approximately 12.5 miles from the crater in the Ryan Lake Interpretive Site
area. The elevation at the exact deposition site is approximately 2900 feet above sea level. The
terrain consists of a narrow mountain valley ascending upward and outward at approximately a
45 degree angle with a cliff on the downward sloping side and a steep hillside on the upslope
side which combine to form a natural funnel. The prey bone assemblage was located in the
lower elevation and narrower throat of the funnel. This specific funnel mouth location is
approximately 150 feet from slope to cliff. Blue huckleberries (Vaccinium deliciosum) and red
huckleberry (Vaccinium parvfolium) bushes are quite numerous. In addition, the remaining flora
generally consists of very large first and second growth coniferous trees with little undergrowth
and a under canopy visibility range of approximately 20-300 feet.
The biotic taphonomic evidence collected included 17 specimens of bone including
ribs(4) (BP/RB1, BP/RB2, BP/RB3, BP/RB4 ), lower foot bones (8), wrist or ankle bones (2),
toe bone (1) and halves of one hoof (2) from the black tail deer (Odocoileus hemionus
columbianus) species.
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Bone Pile (BP)
N. Mount St. Helen’s
25MAY2013

BP#1RB1

BP#1RB2

BP#1RB3
BP#1RB4

These specimens exhibited potential evidence of mechanical manipulation and were subjected to
stacking behaviors. One partial shoulder assembly from the stack was not collected or catalogued
into the specimen evidence profile. It was recorded but not collected based upon preliminary
examination which did not reflect any potential mechanical manipulation. Photographic
evidence has been retained for reference. The post-mortem remains of at least two animals were
also recorded at the site based upon the skull evidence present. Skull evidence suggested blunt
force trauma as the potential cause of death. Additional bones were also observed within a 30
feet conical shaped debris field. No hair or other separate flesh evidence was present at the site.
Disarticulation sequencing and surviving bone examples were noted and recorded. Finally, a
lateral post-mortem cone shaped prey assemblage debris field pattern was noted and recorded.
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No specimen evidence was subjected to scavenging behavior. All of the bones present in the
immediate deposition zone were observed to be relatively fresh. All evidence not physically
collected was photographically preserved in the form of photographs and video.
After closely examining all of the bone specimens collected only four ribs evidenced
observable and measurable mechanical manipulation evidence. Dental load attributed avulsion
injury measurements were taken with a Mitutoyo dial caliper in both millimeters and inches.
Specimen BP/RB1’s ventral end is broken. It has a possible molar cusp impression at the break
on the inside. It also shows one flat incisor impression on the side of the rib near its dorsal end
.50” (12.7mm) wide. Specimen BP/RB2 exhibited one flat incisor impression on the side of the
rib near the ventral end .50” (12.7mm) wide. Specimen BP/RB3 Exhibited one flat incisor
impression on the side of the rib near the dorsal end .54” (13.72mm) wide. Specimen BP/RB4
was broken diagonally at the ventral end showing slightly jagged on the inside edge. It also
showed surface texture disturbance on the dorsal end which may have occurred during the
disarticulation process. No other visual evidence was observed or recorded for the rib evidence
specimens. The rest of the specimens showed no visually obvious mechanical modification or
scoring by teeth. Small amounts of flesh remained attached to one of the lower foot bones. All
of the additional specimens were disarticulated but none were cracked or chewed with enough
force to leave discernable impressions.
The Neoichnologic evidence collected is behavioral in disposition. Bone collection and
stacking behavioral evidence was observed, examined, and recorded for further analysis.
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Bone Pile (BP)
N. Mount St. Helen’s
25MAY2013

Prey selection was recorded. The stack of bones was positioned in front of a small log where
one could reasonably theorize that it may have been utilized as a potential seat. Rib
disarticulation processes from spinal column vertebrae evidence was also noted and recorded.
Consumption sequence behavior as evidenced by surviving specimens within the bone pile
suggests specific deliberate processes and preference choices. Potential evidence of skull blunt
force trauma suggests predatory behavior patterns rather than accidents or disease. Lack of
scavenging behavior or evidence potentially suggests territorial marking, predatory site
identification, or continued proximity presence of the predator responsible. Site location and
topographic funneling also suggests the possibility of pinch point hunting or predatory ambush
behaviors.
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The second deposition site titled EK#1 was located on the south side of Mount St.
Helen’s near Boundary Trail #1. The exact location remains classified to protect the integrity of
this critically sensitive research environment. The elevation was at the exact deposition site was
recorded at 3900 feet above sea level. The site is located on a small flat plateau at the base of a
slope that leads to a ridge between the Cispus and Lewis Rivers watersheds. This location is
commonly referred to as the “Dark Divide”. The exact site was located within a twenty year old
clear cut which contained scattered small clearings. The surrounding terrain exhibited large old
growth and second growth coniferous trees with significant intermediate mid-level vegetation
ground cover. The existing ground vegetation is intermittent with small clearings opening up at
regular intervals. Visibility ranges from less than 50 feet to over 300 feet. There is at least one
active surface water spring within approximately 300 feet of the bone pile which provides water
to the immediate area. Blue huckleberries (Vaccinium deliciosum) are very prevalent in this
area. The ungulate bone sample evidence recovered from this deposition location was fresh.
The biotic taphonomic evidence collected included rib bones (4) (EK#1/RB1, EK#1/RB2,
EK#1/ RB3, EK1#/RB4) and one vertebrae EK#1/V1 and lower legs bones (4) from an elk
(Cervus Canadensis).
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EK#1RB1

EK#1V1

EK#1RB2

EK#1RB3

EK#1RB4

EK#1 (BP#2)
S. Mount St. Helen’s
23AUG2014
Dental load attributed avulsion injury measurements were taken with a Mitutoyo dial caliper in
both millimeters and inches. These specimens exhibited potential evidence of mechanical
manipulation and were subjected to stacking behavior. Skull evidence present suggested blunt
force trauma as cause of death verses accident or disease. Additional bones were also observed
within a large prey assembly debris field possibly suggesting more than one decedent. No hair
or other separate flesh evidence was present at the site. Disarticulation sequencing and surviving
bone examples were noted and recorded. Scavenger activity was almost non-existent and when
re-visited on October 31st 2014 was unchanged. A very small amount of specimen evidence was
subjected to identifiable scavenging behavior. All evidence not physically collected was
photographically preserved in the form of pictures and video.
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After closely examining the bone specimens collected all showed evidence of varying
degrees of mechanical manipulation. The vertebrae designated EK#1/V1 had one dorsal tip
impression of approximately .11” (2.79mm). This round impression appears to be the canine of
a small scavenger. Specimen EK#1/RB1’s ventral is broken and appears to have been chewed
off with no identifiable teeth impressions evident. EK#1/RB1 has five different distinctive and
one inconclusive bite mark locations. EK#1/RB1-1 marks appear to have been made by three
large flat incisors. Mark #1 measures .75” (19.05mm) wide. Mark #2 measures .61” (15.49mm)
wide. Mark #3 measures approximately .62” (15.75mm) wide because the bone in split off at
this location. The bite radius for EK#1/RB1-1 is 1.650” (41.91mm). EK#1/RB1-2 shows one
incisor impression on the outside and two impressions on the inside of the rib. The predator bit
through but did not break the piece off. One tooth which perforated the bone measured .55”
(13.97mm) wide and .15” (3.81mm) thick. The bone may have flexed around this tooth and then
returned to shape thus making an exact measurement problematic. This further suggests that the
bone’s age at the time of predator consumption and mastication as contemporary to death or
within a relatively short approximate time frame. EK#1/RB1-3 evidences the same flat tooth
impression shape with smaller sizes. Mark#1 grazed the bone and measures .21” (5.33mm)
wide. Mark #2 measures .3125” (7.94mm) wide. Mark#3 measures .40” (10.16mm) wide.
EK#1/RB1-3 bite radius measures 1.197” (30.48mm). EK#1/RB1-4 is chipped but with no
discernable tooth impressions. EK#1/RB1-5 evidences a missing section of bone material that
measures 1” (25.4mm). EK#1/RB1-6 shows undiscernible marks that appear to have been made
by rounded molar cusps in the form of shallow dents.
Evidence specimen EK#1/RB2 seems to be chewed or broken off in a similar manner to
EK#1/RB1. A gouge is evident on one side without identifiable impressions. On the opposite of
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this mark is a long thin chip missing which measures .55” (13.97mm) long. EK#1/RB3 has
been masticated on at the ventral end. EK#1/RB3-1 exhibits two flat incisor impressions.
Mark#1 measures .38” (9.65mm) wide. Mark#2 measures .40” (10.16mm) wide. EK#1/RB3-2
has missing material that measures 1.75” (44.45mm) with a possible flat tooth impression
visible. EK#1/RB3-3 has a long edge piece missing which measures 1.8” (45.72mm) long. The
inside of this specimen has two flat impressions which match and measure at .28” (7.11mm)
long. Specimen EK#1/RB4 is missing both the dorsal and ventral ends as they have been
masticated off. EK#1/RB4-1 shows one flat incisor mark that measures .37 (9.4mm) wide.
EK#1/RB4-2 exhibits two flat incisor impressions. Mark#1 measures .27” (6.56mm) wide.
Mark #2 measures .29” (7.37mm) wide. These impressions compare very closely to the
previously detailed smaller incisor evidence. The flat end of the incisors is quite clear.
EK#1/RB4-3 has two round canine impressions on at the dorsal end that measure .125 (3.18mm)
and .325 (8.26mm) on center.
The Neoichnologic evidence collected from the exact location of this prey assemblage
deposit is behavioral in disposition. Bone collection and stacking behavioral evidence were
observed, examined, and recorded for further analysis.
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EK#1 (BP#2)
S. Mount St. Helens
23AUG2014
Prey selection was recorded. Rib disarticulation process from spinal column vertebrae evidence
was also noted. Consumption sequence behavior as evidenced by surviving specimens within
the bone pile suggests process or preference choices. Potential evidence of skull blunt force
trauma suggests predatory behavioral patterns. Lack of scavenging behavior or evidence
suggests territorial marking, predatory site identification, and or continued proximity presence of
the predator taxa responsible. Comprehensive terrain analysis and the large amount of peripheral
bone evidence strongly suggest repeated ambush behavior manifestation.
Within half of a mile of this site several recognizable tracks were found pressed into
firmly packed Hemlock cones which were then further compressed into the hard packed dirt
substrate surface of a major trail. One of the tracks was casted using plaster.
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The tracks were “Hominoid” tracks of approximately 16”in length, 7” width across the ball of
the foot, and 4.5”width across the heel. The step measured 72” with a stride of 144” from heel to
heel. Several other faint track impressions were noted as this track line was carefully
reconstructed to a distance of over 300 feet (91.44 m) where it eventually disappeared due
increasingly unfavorable substrate conditions on the forest floor. No other similar tracks were
located in proximity to this area or in this chronological time frame.
The third and final deposition site titled EK#2 was also located on the south side of
Mount St. Helen’s about 10 miles South East of EK#1. Dental load avulsion attributed injury
measurements were taken with a Mitutoyo dial caliper in both millimeters and inches. The
elevation at the exact deposition site was recorded at 3200 feet above sea level. The immediate
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huckleberries (Vaccinium deliciosum) and Oregon grape (Mahonia aquifolium) are very
prevalent. The main prey assemblage was located in a small hollow under a fir tree near a small
spring fed creek. The lower spinal column, some ribs, and one rear leg were located in this
location among elk hair tufts.

Some of the remaining bones looked like they had been scattered

about on a flat area above the hollow. The actual kill may have occurred on an elk trail leading
into this area from the ridge above where more tufts of elk hair were located and identified.
Above and on the opposite side of this hollow the rest of the spine was located along with the
skull and a stack of rib bones set on a clump of bear grass that appeared to have been masticated.
The exact cause of death is hard to definitively determine, however catastrophic spinal separation
at the mid-level would account for death. Dental load avulsion attributed injuries and the
surviving bone depositions looked very similar to the previous site specific examples found at
BP and EK#1. The skull at this site was intact with no evidence of blunt force trauma. The
specimen bones collected from this deposition location are very similar to the other two
collection locations in type (Cervidae) and selection (Ribs) again suggesting deliberate
processing and selection.
The biotic taphonomic evidence collected consisted of rib bones (3) EK#2/RB1,
EK#2/RB2, and EK#2/RB3 from an elk (Cervus Canadensis).
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These specimens exhibited potential evidence of mechanical manipulation and were subjected to
stacking behavior. Specimen EK#2/RB1 The dorsal end exhibits no visually apparent
modification. The edge of the rib bone has a shallow flat channel positioned longitudinally that
suggests a tooth scrapping flesh from the surface of the bone. The ventral end exhibits
modification by small predators and or scavengers. EK#2/RB1-1 has three flat incisor shaped
impressions. Mark#1 measures .42” (10.67mm) wide. Mark#2 measures .47” (11.94mm) wide.
Mark #3 measures .48” (12.19mm) wide. EK#2/RB1-2 has small round predator and or
scavenger marks upon the dorsal end. It has also been bitten from the inside with maxillary
incisors. The Maxillary Canine width measures .125” (6.34mm) with a spread distance of .525”
(13.34mm). The Mandibular Canine width measures .125” (3.18mm) with a spread distance of
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.35 (8.89mm). EK#2/RB1-3 exhibits two barely discernable impressions which match the
distance between the maxillary incisors of EK2/RB2-2 which measures .525” (13.34mm) and are
visible at about 4.5” (114.3mm) from the end of the bone on the external side. EK#2/RB1-4 has
a long score on the internal side of the bone opposite EK#2/RB1-1 which measures 1.25”
(31.75mm) in length. It appears to be impressed into the bone verses scored out of it. There are
slight tooth impressions on the opposite side of the bone corresponding with biting down rather
than scoring or sliding along the rib surface longitudinally.
Specimen EK#2/RB2 Shows evidence of modification by at least two different predators.
The dorsal end is gone and the ventral end exhibits tooth scoring. EK#2/RB2-1 shows three
distinctly flat tooth impressions. Mark#1 measures .62” (15.75mm) wide. Mark#2 measures .49”
(12.45mm) wide and exhibits a very distinctive “twist or snag feature” that may be an individual
intra-species identification characteristic. Mark #3 measures .46” (11.68mm) wide. EK#2/RB21 has an approximate bite radius of 1.459” (37.08mm), the shape of the impressions make
ascertaining the bite radius measurement problematic. RB2-2 Shows a straight impression
toward the bone median before the tooth moved back and then bit a piece out of the bone. Mark
#1 measures .4” (10.16mm) long. Mark #2 measures .73” (18.54mm) wide space that was
missing from the bone edge. EK#2/RB2-3 exhibits the same type of impressions as EK#2/RB22, as it again bit down then moved back. It seems that a potential second bite missed the bone.
Mark #1 measures .4” (10.16mm) in length. EK#2/RB2-4&5 have both the ventral and dorsal
ends exhibiting mastication activity. They also showed sharp small impressions that suggested
those of a small predator and or scavenger’s molars.
Specimen EK#2/RB2-6 exhibits round canine dental impressions. Maxillary canine
width measures .17” (4.32mm) with a spread distance of .475” (12.06mm). Mandibular canine
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width is .17” (4.32mm) with a spread distance of .35” (10.61mm). EK#2/RB2-7 exhibits the
same type of impression profile as EK#2/RB2-6 with additional scores from the median to the
outer edge of the bone. Finally, EK#2/RB2-8 shows three shallow scoring marks in the center of
the bone and parallel to its axis. They measure approximately 1.1” (27.94mm), 2.6” (66.04mm)
and .21” (5.33mm) with an equal distance in separation.
Specimen EK#2/RB3 is the final piece of biotic Taphonomy evidence collected and
measured from EK#2. This bone exhibited multiple impressions along one edge and suggested a
small predator and or scavenger was gnawing upon the bone. The cusp impressions are
triangular in shape and measure .1” (2.54mm) wide. A section of the bone is missing in this
location and measures 2.5” (63.5mm) long. Impressions seem to match EK#2/RB2-2 marks #2
and #3 suggesting more evidence of a potential distinctive intra-species identification
characteristic. Finally, this area has some additional small impressions of an indiscernible
disposition.
The Neoichnologic evidence collected from the exact location of this prey assemblage
deposit is behavioral in disposition. Bone collection and stacking behavioral evidence was
observed, examined, and recorded for further analysis.
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EK#2 (BP#3)
S. Mount St. Helen’s
08SEPT2014

Prey selection was recorded. Rib disarticulation process from spinal column vertebrae evidence
was also noted and recorded. Consumption behavior as evidenced by surviving specimens
within the bone pile suggests processing and or preference choices
Evidence Analysis
The taphonomic and neoichnologic conclusions for BP1, EK#1 (BP#2), and EK#2
(BP#2) are very similar in disposition. The conclusions drawn from these commonalities and
will be listed and examined together to provide direct comparison and contrast. The evidence for
the taphonomic research category focuses upon post mortem dental load attributed avulsion
injury evidence analysis. This evidence is sub-divided into the following categories: mastication
evidence, bite radius/arch, upper inter-canine measurements, tooth shapes and sizes, and
hominoid dentition morpho-physiology cross comparison. Conclusions are drawn from the cross
comparison analysis of the taphonomic data drawn from all three deposition sites.
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The post-mortem forensic dental impression analysis of the surviving ungulate bones
specimens from collection sited BP, EK#1, and EK#2 all exhibited very similar mastication
processes that resulted clear and conclusive evidence. None of the bone specimens exhibited
heat processing or tool damage evidence of any kind. All of the specimens were deposited
within one year of recovery based upon their physical condition which included residual flesh
attachments and a clear lack of intermediate to advanced diagenesis evidence. No algae or mold
was present and the rib bones still maintained a small amount residual ability to flex and twist
without fracture. The Journal of Forensic Taphonomy describes the weather process in terms of
six weathering stages designated (WS 0 through WS 5) based upon progressive linear cracking
and flaking of the cortical surface, followed by formations of rough fibrous texturing, and loss of
structural integrity (Pokines & Symes, 2013, p. 292). The evidence samples collected and
analyzed clearly qualified for the WS-0 designation and exhibited very little weathering. All of
the surviving specimens were in excellent condition with clear and quantifiable evidence of
signature hominoid molar based mastication rib bone peeling with measureable hominoid dental
avulsion attributed injuries.
The identification of suspected primate generated marks on animal bones has been
previously investigated primarily to determine the differences between hunter-scavengers and
passive scavengers among pre-technology early hominoids (Pickering and Wallis, 1997;
Plummer and Stanford, 2000; Pobiner et al., 2007). Contemporary human chewing studies
(Elkin & Mondini, 2001), contemporary chimpanzee mastication strategies, and ethnoarchaeological studies (Brain, 1981; Lupo & O’Connell, 2002) have all been done to help
illuminate information that could possibly be extrapolated into the evolution of early hominoids.
Some of the main traits that identify human chewed bones are bent bone ends or masticated ends,
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crenulated edges, bone peeling, double arch molar punctures on the chewed edges, triangular
shaped pre-molar impressions, and puncture or linear mark evidence upon the bones surfaces as
cited in Fernandez-Jalvo & Andrews, (2010, p. 119); Viegas, (2012, para. 3).

Fernandez-Jalvo & Andrews, (2010, p. 1119), Fig, 2.

The mastication process termed Rib Peeling is highly diagnostic of ancient and some
contemporary hominoids and more specifically hominin faunal activity as cited in Pickering et
al., (2013 p. 1301).
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Pickering et al., (2013 Pg. 1301) Fig. 3.

Contemporary chimpanzees also exhibit very similar mastication generated evidence as cited in
and Fernandez-Jalvo & Andrews (2010, p. 121). There are three main types of rib cortical
peeling. The first is named Classic Peeling and is described by Pickering et al., (2013) as like
bending a fresh twig from a tree, the two sides even while snapping are connected with fibrous
cortical tissue until further separated or peeled apart. The second is called General Peeling and
is described by Pickering et al., (2013) as an area of the whole dorsal or ventral cortex of a rib
peeled back at some length exposing the internal trabeculae. The final category as described by
Pickering et al., (2013) is called Incipient Peeling and is characterized by peeling a strip of
lamella away from the bone, but not fully separating it from the structure.
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All of the ribs from BP1 exhibit classic peeling and general peeling evidence.
Bone Pile (BP)
West Mount St. Helen’s
25MAY2013

The ribs 1-4 and vertebrae (V-1) from EK#1 all clearly exhibit classic peeling and general
peeling mastication processes.
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EK#1 (BP#2)
E. Mount St. Helen’s
23AUG2014
Incipient peeling is clearly evident on EK#1 ribs 1-3. The rib specimens collected from EK#2
also clearly exhibit classic peeling.
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EK#2 (BP#3)
E. Mount St. Helen’s
09SEPT2014
This type of hominoid mastication signature evidence is a critical component of the very earliest
zoological record and is present in various archaeological sites located in Kenya, South Africa,
and Ethiopia.

In addition, Pickering et al., (2013) goes further to state that the association of

classic and general rib peeling stand as the strongest candidates in the earliest known Pleistocene
hominoid/hominin tooth marks on bones and also may account for the large maxillary incisors
common to early Homo. Classic and general rib peeling are diagnostic of hominoid behavior
and can be effectively utilized in the search for the earliest signs of hominoid meat eating
behaviors as well as used to describe the feeding behaviors of an extremely small number of
primitive contemporary human cultures like the Khoikhoi tribe located in Namibia.
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A double arch molar impression signature is another identifiable characteristic of
hominoid mastication activity as described in Fernandez-Jalvo & Andrews (2010, figure 2).

Fernandez-Jalvo & Andrews, (2010, p. 122) Fig. 4. (F)

Fernandez-Jalvo & Andrews, (2010, p. 119) Fig. 2. (B)

Different primate taxa generate molar tooth load impression evidence that is individually
diagnostic. Chimpanzee puncture impressions have been examined in different contexts
producing similar results, yet diagnostically different than humans (Plummer and Stanford, 2000;
Pickering and Wallis, 2007; Fernandez-Jalvo & Andrews, 2010, p. 121). Human molar
mastication activity in the process of bone peeling produces distinctive double arch punctures
that are clearly diagnostic of early and a very small number of contemporary humans. The
evidence collected from all three prey bone assemblage sites was carefully examined and found
to exhibit four clearly identifiable double arch pre-molar impressions. Samples designated BP1RB3, EK#1-1RB3C, EK#2-2RB2A, and EK#2-2RB1A all show clear double arch molar
impression loading evidence. The sample designated EK#1-1RB3C exhibits a very clear and
convincing double arch pre-molar bite impression that is characteristic of human molar loading
(Fernandez-Jalvo & Andrews, 2010, figure 2).
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All four samples exhibit double arch bite impression evidence in varying degrees of clarity and
condition. They are all located on the crenulated ends of each rib bone specimen.
Triangular shaped pre-molar load impression evidence observed on bone samples is also
a distinctive identification characteristic of hominoid mastication activity and have been made by
bending the ends of the bones while chewing on them (Fernandez-Jalvo & Andrews, 2010, p.
121).

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

Fernandez-Jalvo & Andrews, (2010, p.
119) Fig 3. (F)

Fernandez-Jalvo & Andrews, (2010, p. 119)
Fig. 2. (C)
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Fernandez-Jalvo & Andrews, (2010, p.
119) Fig. 2. (D)

Puncture marks made on bones by chimpanzees have been identified and are generally larger and
their shape is described as circular rather than triangular (Pickering and Wallis, 1997; Plummer
and Stanford, 2000). Evidence specimen EK#1RB3C exhibits two distinctive triangular premolar bite mark impressions.
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Evidence specimen EK#1 1RB3A also exhibits one clear and distinctive triangular pre-molar bite
mark impression which was located upon the crenulated end.

Evidence specimen EK#1 1RB1B also exhibits one clear and distinctive triangular pre-molar bite
mark impression.
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All three visual samples are very clear and demonstrate classic triangular human pre-molar
impression dental physio-morphology. None of the evidence samples collected from any of the
deposition sites exhibited any molar load impression evidence consistent with chimpanzee molar
impressions as cited in the literature. Further analysis at the microscopic level may illuminate
additional diagnostic molar impression evidence across all of the evidence sample profiles.
Shallow linear bone scoring marks are also a diagnostic characteristic of human
mastication processing of prey bones as cited in Fernandez-Jalvo & Andrews (2010, p. 121.
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These marks are not easily viewable without magnification and described as shallow linear
scoring marks. These shallow groves usually have evidence of uneven incisor occlusal surfaces
that can be identified under magnification. The lateral sides of the scoring marks may show
Herztian fractures cones that indicated directionality of the scoring process (Bromage & Boyde,
1984; Bermudez da Castro et al., 1988). This type of hominoid diagnostic signature was
preliminarily recorded on specimens designated EK#1 V1, EK#1 1RB, and EK#2 2RB.
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There is a gouge on one side which shows no pointed tooth load impression marks. On the
opposite side there is a thin long chip out of the rib which measures .55” (13.97mm) long.
Specimen EK#1 RB3-2 also demonstrates this feature in the form of a 1.75” (44.45mm) long
piece of bone missing with a possible impression of a flat tooth with no sharp cusp marks.
Specimen EK#2 RB1 may also exhibit this diagnostic feature. The edge of the rib bone has
shallow flat impressions when you run your finger longitudinally along the bone. As if a flat
tooth was used along the bone to remove the flesh. Specimen EK#2 RB2-2 Mark #2 has a .73”
(18.54mm) wide gouge taken out of the bone. Specimen EK#2 RB2-8 Three light scores are
visible in the center of the bone parallel to the axis approximately 1.1” (27.94mm) to 2.6”
(66.04mm) long, .21” (5.33mm) placed an equal distant apart. Theses preliminary observations
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should be reinforced with additional microscopic analysis as described in Bromage & Boyde
(1984) in the process of establishing individual and comprehensive definitive dental shape
signature identification matrix’s. Furthermore the recent development of non-destructive threedimensional micro-CT techniques as cited in (Olejinczak et al., 2008, p. 409) would add
additional microscope level analysis capability to a potential multi-layer investigative process.
This category of hominin mastication analysis demonstrates consistency and evidence based
support within the comprehensive assessment that a hominoid was responsible for the prey bone
assemblage mastication evidence as previously described in the literature and as expressed in the
site data.
Mamelons are rounded protuberances present along the incisial edge of newly erupted
permanent human incisors (Chegini-Farahini, Fuss, & Townsend, 2000, para. 2; Gorea,
Agnihottry, & Aggarwal, 2010, para. 1; Gulati, 2011, p. 28; Howe, 2013, p. 13). Permanent
maxillary and mandibular incisors follow a predictable eruption chronology which begins at
about 6 years of age and is finished at about 12-17 years (An, 2009, para. 3; Gulati, 2011, p. 14).
The American Dental Association gives an average range of erupting permanent teeth beginning
at 7-8 years old and generally finishing at age 13 when all 28 adult teeth are present ("ADA ,"
2006, para. 4). They generally reveal a three elevation pattern along the mesial margin in a
straight line while the distal margin is more rounded (Chegini-Farahini et al., 2000, p. 1; Gulati,
2011, p. 28; Howe, 2013 p. 14). Fitzgerald and Associates (1983) created a classification system
as cited in Chegini-Farahini et al., (2000, p. 1) that featured a 12 point visually descriptive score
ranging from 1 or a straight incisial edge with no mamelons to a 12 which demonstrates a four
mamelons dental morpho-physiology with an accessory lobe between the middle and mesial
lobes.
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Evidence specimen EK#1 1RB3A exhibited clear and recognizable mamelon dental
morpho-physiology signature impression with a Fitzgerald Classification designation of level
(8).
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Evidence specimen EK#1 1RB3C exhibited clear and recognizable mamelon dental morphophysiology signature impression with a Fitzgerald Classification designation of level (8).
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Evidence specimen EK#1 1RB1C exhibited clear and recognizable mamelon dental morphophysiology signature impression with a Fitzgerald Classification designation of level (8).
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The mamelon Fitzgerald Classification System signature is also consistent across all three
evidence samples additionally suggesting that the same predator was responsible. All of the
samples clearly indicate the very strong suggestion that the predator taxa responsible for
generating this specific dental avulsion attributed injury signature evidence was a different size
(smaller) and age (younger) then the one responsible for generating the rest of the tooth, bite
radius, and inter-canine distance data as well as the corresponding Neoichnologic data.
Pronounced large anterior tooth shoveling, acute labial convexity and prominent lingual
tubercles are diagnostic incisor characteristics of early Pleistocene Homo Neanderthal (Homo
neanderthalensis) and to a lesser extent some contemporary Asiatic and native North American
populations (Scott, 1997, p. 183; Bailey, 2002, p. 16; Bailey, 2006, p. 257; Denton, 2011, p. 17;
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Clement, Hillson, & Aiello, 2012; Harvati et al., 2012). These diagnostic characteristics while
similar in all three populations exhibit distinctive differences to include the chronology of
dentition maturation, size of incisors, degree of shoveling convexity, degree of labial curvature,
and robustness or foundational morpho-physiology of the lingual tubercles (Scott, 1997, p. 182;
Bailey, 2002, p. 17; Bailey, 2006, p. 259; Smith et al., 2010; Denton, 2011). Neanderthal
central and lateral incisor dentition morpho-physiology is measurably larger and exhibits
individual diagnostic characteristics which when taken in totality present a definitive matrix for
assessing applicability to modern Homo sapiens dentition morpho-physiology (Clement et al.,
2012, p. 369).
Evidence specimen EK#1 1RB1A is the very best example of a potential shovel shaped
incisor dental avulsion attributed injury signature with an additional potential double labial
convexity. Evidence specimen BP1RB1 exhibits potential evidence of a shovel shaped incisor
with a very robust lingual tubercles dental avulsion attributed injury signature. Evidence
specimen BPRB3 is potential evidence of a shovel shaped incisor dental avulsion attributed
injury signature with an additional potential double labial convexity.
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All potential Shovel Shaped Incisor signatures need further examination and microscopic
analysis to either confirm or rule out this or a possible hybridization of this additional
“hominoid” dentition morpho-physiology characteristic. Micro-CT reconstructive digital
technologies ( SKYSCAN 1172: High Resolution Micro-CT) as cited in Olejinczak et al., (2008,
figure 1) may provide a diagnostic technology aid that when combined with comparative
mathematical analysis might either confirm or eliminate this preliminary determination by
illuminating a microscopic dentition morpho-physiology profile signature of each dental load
avulsion attributed injury signature that could then be matched to data based reconstructions of
individual tooth signatures. While the visual evidence and preliminary comparative
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measurement analysis suggest shovel shaped incisors along with supporting structures, it does
not conclusively prove Neanderthal (Homo neanderthalensis) dentition morpho-physiology.
The dental avulsion attributed injury measurements evidence taken from the consolidated
rib bone samples demonstrated individual shapes that are very similar to contemporary Homo
sapiens as cited in (Denton, 2011) yet the range of tooth size measurements, bite radiuses, and
upper inter-canine measurements were primarily outside the upper range of contemporary human
dentition morpho-physiology.

Dentition morpho-physiological data from Magne et al., (2003) assigns a standard contemporary
Homo sapien size range in width of upper central incisors from .334” (8.5mm) to .437”
(11.1mm) and maxillary lateral incisor .216” (5.5mm) to .322”(8.2mm), while Chu (2007)
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assigns a range of .0279” (7.1mm) to .397” (10.1mm) for upper central incisors and .236”
(6.0mm) to .314” (8.0mm) and for maxillary lateral incisors. The average upper jaw central
incisor measures a width of .332” (8.44mm) for the right side and left side .327” (8.35mm),
while the average upper lateral incisor measures .259” (6.6mm) for the right side and .257”
(6.54mm) as described in (Hashim & Al-Ghamdi, 2005, p. 5). For the purposes of following
examination we shall contrast the range of upper maxillary central incisor width measurement
range from .279” (7.1mm/Chu) to .437” (11.1mm/Mange), and the upper lateral maxillary
incisors width measurement range from .216” (5.5mm/Mange) to .322” (8.2mm/Mange). The
average upper lateral maxillary incisor size of 6.5mm and a central upper maxillary incisor size
of 8.5mm as described in Chu (2007) were chosen because these averages account for 82% of
the contemporary human population and demonstrate a distribution of the teeth at plus or minus
0.5mm of the mean.
The incisor measurements taken on the consolidated residual bone evidence from sites
BP1, EK#1 and EK#2 ranged in size from .21’ (5.33mm) to .75” (19.05mm), with 25 combined
incisor measurements recorded. The average incisor size measured .41” (10.41mm). Of the 25
total incisor measurements, 20 are outside the average central incisor range (.33”/8.5mm) and 23
(92%) are outside the average lateral incisor range (.25”/6.5mm) as described in Chu (2007). Of
the total measurements taken 80% are outside the average incisor range of contemporary humans
(.25”/6.5mm-.33”/8.5mm).
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Of the four largest incisor measurements which ranged from .61” (15mm) -.75’
(19.05mm) one was over twice the size of the average human central incisor while the other
three were almost double the size. The evidence specimens collected did not exhibit a clear and
definable separation between the lateral and central incisors bite marks and thus individually
classifying them is problematic without additional microscopic examination. Each tooth leaves
specific measurements and energy transfer profiles as defined in Bromage & Boyde, (1984) and
thus establishing a microscopic signature of each tooth bite impression which would enable the
comprehensive mapping of individual tooth signatures into a very accurate diagnostic matrix.
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The final two elements of taphonological dental evidence illuminated are Bite Radius
and Inter-Canine Width comparison analysis. Bite radius is determined by measuring the
distance between the centers of each tooth impression. Then the perpendicular distance from the
edge of the rib to the front center of each impression.

CAD X11 was then used by placing these measurements into this graphics program as points
forming an arc from which the radius of the impressions was calculated. Inter-canine distance is
determined by measuring the upper and lower permanent canine cusp tips from right to left
(Hashim & Al-Ghamdi, 2005, p. 3; Tedesci-Oliveira et al., 2011, p. 30; Baheti, Gharat, &
Toshniwal, 2014, p. 872). To calculate the inter-canine distance we then measured the angle
between the center points of each impression on the calculated radius using the same graphics
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program. The average of this angle was then used to place three more points on the arc of the
radius. Then the distance between points 1 and 6 was measured with the program to give the
distance between the canines. This measurement was extrapolated from the original three
impressions so it is an evidence based reconstruction estimate. However, we used the same
technique on the reference/control bite. After using the graphics program to get this
measurement, the actual distance between the canines was measured on the reference bite subject
(one of the authors). This extrapolation came to within .050” (12.7mm) of the actual
measurement reference bite. An inter-canine distance of less than .984” (25mm) would probably
be produced by a child (Stavrianos et al., 2011, para. 8; Tedesci-Oliveira et al., 2011, p. 30).
These measurements will be different an adult with the average for the upper at 1.216”
(30.91mm) and the lower at 1.027” (26.10mm) as cited in (Hashim & Al-Ghamdi, 2005, p. 8).
After examining and measuring the three main bite marks upon EK#1 RB1-1 (Marks 1-3)
a bite radius of 1.650” (41.91mm) was recorded with an estimated upper inter-canine distance of
2.710” (68.834mm).
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EK#1 RB1-1 (Marks 1-3)

Upper Inter-Canine Measurement

Bite Radius Measurement

EK#1 RB1-3 exhibited a bite radius of 1.194” (30.32mm) with an estimated upper inter-canine

60

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND
distance of 1.603” (40.71mm).
EK#1 RB1-3

Upper Inter-Canine Measurement

Bite Radius Measurement

EK#2 RB2-1 demonstrated a bite radius of 1.459” (37.05mm) with an estimated upper
inter-canine distance of 2.399” (60.93mm).
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EK#2 RB2-1

Upper Inter-Canine Measurement

Bite Radius Measurement

By way of comparison one of the authors (G. Mills) bite radius measured .75” (19.05mm) with
an inter-canine distance of 1.285” (32.639mm).
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Reference (Mills) Author

Upper Inter-Canine Measurement

Bite Radius Measurement

The author’s measurement of upper inter-canine distance 1.285” (32.639mm) is within the upper
range of the average inter-canine distance measurements for a contemporary human adults as
cited in Hashim & Al-Ghamdi (2005, p. 8) and provides a contemporary Homo sapien
comparison. The inter-canine distance measurements evidence based estimations from the bite
mark evidence collected ranges from 1.459” (37.05mm) to 2.710” (68.83mm) which are all
outside the average range for contemporary humans.
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The largest measurement is over two times the average size of a contemporary human (Homo
sapien).
The primary evidence for the neoichnologic research category focuses upon bone
“Stacking/Assembly” behavior. The secondary analytical categories of prey selections cause of
death, disarticulation observations, terrain examination, scavenger activity and the presence of
“Hominid” tracks and track line within close proximity of EK#1 and EK#2 form the remainder
of the neoichnologic evidence. Neoichnologic evidence analysis is drawn from a three site cross
comparison analysis of the ichnofossils collected and recorded.
The primary neoichnologic evidence common to all three geographically separated
locations is clear and definitive evidence of “Bone Stacking” or “Bone Assembly” behavior.
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After looking at all of the other resident taxa possibilities to include black bear (Ursus
americanus), cougar (Puma concolor), lynx (Lynx canadensis), and Wolverine (Gulo gulo
luscus) it is clear that there are only two viable possibilities based upon the examination and
analysis of the “Bone Stacking/Assembly” ichnofossil. This type of behavior has not been
observed or recorded among any species resident to the Mount St. Helen’s ecosystem with the
exception of two, the North American Wolverine (Gulo gulo luscus), and Humans (Homo
sapiens).
Wolverines are most accurately described as an opportunistic omnivore as referenced by
Breen (2000); Beauvais & Johnson (2004, p. 22).

Beauvais & Johnson (2004, p. 22);

Luensmann (2008); Inman et al (2012, p. 638) describe wolverines caching ungulate remains
which is their primary food source in secure locations or persistent snow drifts to provide a
source of accessible protein for later consumption. They generally inhabit elevations of 6000
feet above sea level or higher in the Pacific Northwest during the summer and lower elevations
during the winter, range large distances, and do not actively mark or defend home territories
(Beauvais & Johnson, 2004, p. 22; Luensmann, 2008). Wolverines are described as having a
dentition morpho-physiological profile of 38 teeth with a dental formula of incisor 3/3,
canine1/1, premolar 4/4, and molar ½ Ewer (1973).
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Wolverine Dental Formula:
Incisor 3/3, canine 1/1, premolar 4/4,
molar 1/2 for a total of 38 teeth.
Note that the upper molars are rotated 90
degrees inward, which is the identifying
dentition characteristic of the family
Mustelidae (weasel family).
This is one of the structural features that
have made the wolverine successful as a
predator/scavenger, enabling it to crush
bones and consume frozen tissue.

C. Breen 2000
Source: Wolverine Foundation
http://wolverinefoundation.org/dentitionof-the-wolverine

A wolverine has very powerful jaws and teeth sharp enough to chew through bones and frozen
carcasses. They are very aggressive and actively hunt animals many times their size, however
they are primarily scavengers according to Beauvais & Johnson (2004) and Luensmann (2008).
Humans have a very long history of stacking bones and using them for many different
purposes. Contemporary humans have used the bones of prey and scavenged animals for many
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of the same purposes as ancient humans like food, fuel, decorations, building materials,
medicinal ingredients, musical instruments, and religious or ceremonial artifacts (Adams, 2013;
Hames, 2014; Holloway, 2014; Neiburger, 2014). These collections generally exhibit some
identifiable human activity signature like tool marks, fire marks, teeth marks, and mechanical
manipulation like marrow extraction and or modification into a different functional utility.
Contemporary humans may have been responsible for this unique “Bone Stacking/Assembly”
behavioral activity according the Washington State Department of Fish and Wildlife’s Richard
Beausoleil (2014), who is a bear and cougar specialist with the WSDFW’s Karelian Bear Dog
Program “To me, the bones look like they were placed there by a human (hunt site, illegal bait
site). You looked at a lot of species to explain this, but in my experience with carnivores, this
one is likely tied to Homo sapiens”.
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The next question that naturally arose was whether or not wolverines and humans hunt the same
prey taxa in common locations.
All three evidence collection sites exclusively featured post mortem ungulate remains.
Both EK#1 and EK#2 produced elk (Cervus canadensis) post mortem evidence. The site
designated BP exhibited the remains of at least two black tail deer (Odocoileus hemionus
columbianus) based upon the surviving skull evidence. The remainder of the individual
specimens collected from each site further supports these identification conclusions. Wolverines
primary food caching source is ungulate remains as cited in Beauvais & Johnson (2004, p. 22);
Luensmann (2008); Inman et al (2012, p. 638). Contemporary humans also hunt these two prey
taxa in the same locations.
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The site designated BP is located within the Margaret #524 Game Management Area
("GMU," 2015, para. 1). Legal black tail deer (Odocoileus hemionus columbianus) harvesting is
regulated by the Washington State Department of Fish and Wildlife to between October 11-31
(modern firearms), November 13-16 (late firearms), and November 26-December 15 (later
archery) ("DFW Dates"). The condition of the bone evidence examined and collected from the
site designated BP was very recent with moist flesh still attached to some of the specimens, with
no scavenger activity observed or recorded. This may accurately suggest that the bone
assemblage was deposited sometime in the winter of 2012 or spring of 2013 either by humans
(Homo sapiens) or wolverines (Gulo gulo). With no canine tooth impressions observed or
recorded, nor any mechanical crushing evidence, wolverines (Gulo gulo) would most likely not
be responsible for this site. The taphonomic examination of the same evidence clearly supports
the above assertion and conclusively eliminates wolverines (Gulo gulo) as the responsible
predator taxa. The measurements taken from the dental load impression cut-outs strongly
suggest human (Homo sapien) tooth structure and shape further supporting the conclusion that a
“Hominid” was responsible for evidence collected and analyzed.
The two remaining sites designated EK#1 and EK#2 are located within the Lewis River #
560 Game Management Unit ("GMU LR," 2015, para. 1). Legal elk (Cervus canadensis)
harvesting is regulated by the Washington State Department of Fish and Wildlife to between
September 2-14 (archery) and November 1-12 (modern firearms) in the Lewis River GMU
("DFW Dates" p. 1). The condition of the bone specimen evidence from EK#1 and EK #2 were
also in very recent condition with a very small amount of identifiable scavenger activity
observed and recorded. This would suggest that the deposition of prey assemblages at these two
sites occurred sometime between the spring of 2014 and the summer of 2014 based upon the
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condition of the surviving specimens. The scavenger activity recorded upon a few of the
specimens observed and documented at EK#2 could not be assigned to wolverines based upon
the small size of the canine impressions, absence of tracks, and lack of mechanical predator
dentition crushing manipulation signatures. The taphonomic examination of the same evidence
clearly supports the above assertion and conclusively eliminates wolverines (Gulo gulo) as the
responsible taxa. The measurements taken from the dental load avulsion attributed injuries
strongly suggest human (Homo sapien) tooth structures and shapes further comprehensively
supporting the conclusion that a “Hominid” was responsible for evidence collected and analyzed.
Analysis of the potential cause of death across all three sites suggests conscious
behavioral expression or manifestation. The two surviving skulls at site BP exhibited conclusive
evidence of blunt force trauma at the forehead and snout locations. The primary trauma
displayed upon both skulls looked to be similar in shape and possibly made with the same shape
of instrument. The shape was a concaved indentation in the form of a half circle. The shape
suggests a large branch, rock, baseball bat or piece of metal with a rounded striking edge. Both
skulls were discovered in a downhill facing orientation which was in directional coordination
with the rest of the surviving secondary bone evidence debris field. The skull from EK#1
exhibited a visually similar type of blunt force trauma on the snout area. The skull from EK#2
was intact with no evidence of blunt force trauma to the skull. The cause of death in this case is
most likely due to catastrophic spinal column separation, which signals blunt force and or
twisting forces being applied in sufficient strength to break a large elk’s spinal column in half
with remaining tissue separation. No evidence of arrows, bullets, tool or cut makes were
recorded on any specimens observed or collected from site’s BP, EK#1, or EK#2. Humans
(Homo sapiens) could have been responsible for the blunt force trauma skull evidence at
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exhibited at sites BP and EK#1 but not EK#2. Wolverines as cited in the literature could not
have produced the cause of death injuries as described at the three sites under any circumstances.
The disarticulation observations and surviving bone evidence specimens in all three cases
are closely aligned. One of the initial observations recorded from all three sites was the manner
in which the ribs were separated from the spinal columns. The rib bones had been broken away
or disarticulated from the corresponding vertebrae sections with significant force yet the existing
tooth load avulsion attributed evidence cannot reasonably account for this separation process.
The lack of wolverine, bear or cougar teeth or track evidence of any kind very strongly suggests
humans may have been responsible. This may potentially explain the separation processes and
lack of explanatory claw or tooth marks. The very specific disarticulation process described
above very strongly suggests hominoid/hominin or primate hands were used to hold the rib bones
while masticating as cited in Plummer & Stanford, (2000, table 5) and Pickering et al., (2013, p.
1303). The amount of force it would take for a contemporary human to cleanly snap large elk
ribs from the corresponding spinal vertebrae without leaving tools marks is a question which
when answered may help to confirm or eliminate contemporary humans as the source of this site
common disarticulation process.
Scavenger activity is an expected occurrence and yet in the case of BP was totally nonexistent. Sites EK#1 and EK#2 exhibited trace amounts of small round canine tooth impression
signatures. This dearth of scavenger activity is not consistent with generally accepted processes
that a post mortem remains are subjected to in an unprotected natural environment. The lack of
activity may suggest that the sites have been marked or designated in such a manner as to
preclude or inhibit scavenger activity. Wolverines as cited by Ewer (1973); Beauvais &
Johnson, (2004, p. 22); Luensmann, (2008) do not mark their territories. However, male
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wolverines as cited in (Bradford, 2014, p.5; "Nat Geo," 2015, para. 4) scent mark their territory
to warn other males and attract multiple females. Humans may mark territory with visual or
physical markers. However, they generally do not mark a location with an olfactory substance
like urine or feces which may be readily identifiable to scavenger population’s resident to this
specific geographical ecosystem. This brings up the question as to why scavengers would avoid
these post mortem remains in conflict with their naturally occurring behaviors. One could
accurately extrapolate from this dearth of activity that indeed something had marked these areas
with a substance that the resident populations of scavengers can accurately detect, identify, and
interpret. The resulting behavioral modifications very strongly suggest that the predator
responsible is known to these scavenger species and also is a current and historical resident of
the same geographical ecosystem. Finally, it has been observed that scavengers are not deterred
by human hunter kills strongly suggesting that human scent is not responsible for the dearth of
scavenger related activities at all three evidence collection sites.
The geographical position that each site occupied shared several commonalities. The
elevation of the sites ranged from 2900 (BP) to 3900 (EK#1), with EK#2 occupying the middle
at 3200 feet above sea level. The average elevation is 3333 feet. Visibility averages between
50-300 feet with intermittent old growth, second growth fir, and patchy undergrowth. Water
sources in the form of creeks or springs are present and very close to each location. The
presence of red and blue huckleberries along with Oregon grape in very large amounts is another
characteristic that is common to all three sites. In the case of EK#1 there is a significant amount
of post mortem bone assemblages of varying ages which suggests a historically active hunting
or ambush location with very little ongoing scavenger activity. When taking the terrain
observations in totality each location could easily be interpreted as predatory ambush locations.
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The final neo-ichnofossil specimen collected is a recognizable barefoot “Hominoid” track
print with an accompanying track line.

This evidence was found within one half mile from EK#1. The track was 16” long (406.4mm) x
7” (177.8mm) across ball x 4.5” (114.2mm) across heel and ¾” (19.05mm) deep. The track line
measured a 72” (1828.8mm) step with a 144” (3657.6mm) stride, heel to heel. Several other
faint partial track impressions were noted as this track line was reconstructed over 100 yards
(91.44m) where it eventually disappeared due to the substrate conditions on the forest floor. No
other similar tracks or wolverine prints were located in this immediate area or the vicinities
around EK#2 or BP. Maximum foot length is measure from the posterior surface of the heel,
pterion, to the most distal point of the longest toe as cited in Davis (1990, p. 13). The average
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contemporary human foot as cited in Hawes (1994) measures approximately 10.35” or 26.3cm
(263mm) for a 35.5 year old North American adult Caucasian male with a standard deviation of
1.2cm (12mm). NASA provides a range of figures that give an average foot length of 10.76”
(27.33cm/273.3mm) and breadth of 3.6” (9.144cm/91.44mm) ("NASA Antro/Bio," 2015, para.
28).
Step Length is the distance between the heel strike of one foot and the heel strike of
another, while Stride Length is the distance between the heel strikes of the same foot (Johnson,
2013, para. 1). The average Step Length for males is 31.10” (79cm/790mm) and 25.98
(66cm/660mm) for females, while the average Stride Length for males is 62.20”
(158cm/1580mm) and 51.96” (132cm/1320mm) for females (Blanke & Hageman, 1989;
"UOSA," 2015, para. 1). The “Hominoid” step length and stride length measure more than
double the average of a contemporary human (Homo sapien) male and almost triple that of the
average female as compared above. The track print found in the immediate vicinity of EK#1 has
an approximately 43% width (7”) to length (16”) proportional measurement. The average human
measures approximately 33% width (3.6”) to length (10.76”) proportional measurement. No
discernable longitudinal foot arch was evident from a close examination of the track print cast or
partial print impressions from the track print line. The heel is proportionally larger and broader
then an average human heel. The proportional differences and lack of longitudinal arch very
strongly suggests that the organism that made the track print was very heavy and had a foot that
is quite different in functional morphology and shape then contemporary humans (Hawes,
Nachbauer, Slovack, & Nigg, 1992, para. 1; Wang & Compton, 2004; Meldrum, 2007, p. 225).
This observation is supported by the depth measurement (3/4”) of the track print pressed into
Hemlock cones which were then further compressed into a hard packed dirt road substrate. The
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Step Length and Stride Length are beyond the ability of the average human. Finally, the foot
length to height ratio measurement for the average adult human is approximately 15% (Rich,
Dean, & Powers, 2005, p. 404; Giles & Vallandigham, 1991; "AnthroMeas," 2015, para. 1). In
the case of the average human foot which is approximately 10.76” (27.33cm/273.3mm) this
would correlate to a height measurement of 5’9” (175.26cm/1752.6mm). Using this same foot
length to height ratio measurement the track print which measured 16” (40.64cm/406.4mm)
would correlate to a trace/track maker height measurement of approximately 8’8”
(264.16cm/2621.6mm). The neo-ichnofossil track print analysis and subsequent comparison
measurements clearly exclude the possibility that wolverines or contemporary humans (Homo
sapien) were responsible for its deposition and that of the accompanying track line.
Evidence Conclusions
The Taphonomic evidence strongly suggests that the taxa responsible for the forensic
dental avulsion attributed injury evidence are a currently unclassified form of Hominin. Some of
the main characteristics that identify human chewed bones are bent bone ends or masticated
ends, crenulated edges, bone peeling, double arch molar punctures on the chewed edges,
triangular shaped pre-molar impressions, and puncture or linear marks evidence upon the bones
surfaces as cited in Fernandez-Jalvo & Andrews, (2010, p. 119); Viegas, (2012, para. 3).

Rib

peeling, double arch molar impression signatures, triangular shaped pre-molar impression
evidence, shallow linear bone scoring marks, human juvenile mamelon evidence and potential
shovel shaped incisors were all clearly exhibited. Multiple examples of clearly illustrated
hominid incisal mamelon evidence are further conclusive evidence of mastication activity by a
juvenile in addition to the rest of the mastication evidence present. The presence of two
distinctively different sets of hominid dentition morpho-physiology signatures was confirmed at
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both sites EK#1 and EK#2. Evidence of potential shovel shaped incisors present at all three site
locations is a hominid dentition morpho-physiological characteristic that is cited in the literature
as one of the most commonly examined determinatives of Neanderthal dentition morphophysiology. The evidence examined from sites BP and EK#1 preliminarily show a close
resemblance in multiple areas. While this initial examination does not conclusively prove
definitive shovel shaped incisor dentition signature is does strongly suggest it. Additional
examination is needed in order to conclusively determine classic applicability or possible
hybridized variation.
The consolidated dental load avulsion attributed injury measurement evidence taken from
the rib bone samples demonstrated a range of tooth measurements primarily outside the upper
range of contemporary Homo sapien dental morpho-physiology, yet very similar in shape. Of
the 25 total incisor measurements taken (92%) are outside the average lateral incisor range as
described in Chu (2007). Of the total measurements taken 80% are outside the average central
incisor range of contemporary humans. Evidence based reconstructions of the bite radiuses and
inter-canine distance’s exhibited a distribution of measurements completely outside the upper
range of contemporary humans (Homo sapiens). Individually and comprehensively this multiple
number of mutually supporting Hominid diagnostic characteristics as expressed in the evidence
are very compelling proof of consistency and reliability across three geographically separated
locations.
The Neoichnology evidence very clearly supports the conclusions drawn from the
Taphonomic evidence analysis. The combination of contextual analysis cross referenced with a
configurational process for assessing bone damage may effectively enable the investigation of
hominoid hunting (Plummer & Stanford, 2000, p. 359). The primary neoichnologic evidence
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common to all three geographically separated locations is clear and definitive evidence of “Bone
Stacking” or “Bone Assembly” behavior. Prey selection, spinal column disarticulation
processes, and surviving bone evidence were also consistent across all three locations. The cause
of death in two cases was most likely blunt force trauma to the skull while the third very strongly
suggested catastrophic spinal column separation. One of the three sites recorded no scavenger
activity while the other two exhibited very little strongly suggesting the continued residence of
the predator responsible with coordinated scent marking identification strategies. The evidence
analysis clearly and definitively eliminated wolverines or any other currently classified resident
species of the Mount St. Helens ecosystem as the depositor of these ichnofossils.
The geographical location and elevation of all three sites may suggest ambush behavior.
Site locations and topographic funneling suggest the possibility of pinch point or predatory
ambush behaviors. There are water sources very close to all three evidence collection locations.
Blue and red huckleberries are very prevalent in these areas. Comprehensive terrain analysis and
a significant amount of peripheral bone evidence in the areas of EK#1 and EK#2strongly suggest
repeated predatory ambush behavior. The elevations recorded fall within a consistent range of
2900-3900 feet above sea level. Finally, the causes of deaths do not indicate natural causes or
accidents further supporting predatory ambush behavior as a behavioral ichnofossil.
The final neo-ichnofossil specimen collected is a recognizable barefoot “Hominoid” track
print with an accompanying measurable track line. The “Hominoid” step length and stride
length measure more than double the average of a contemporary human (Homo sapien) male and
almost triple that of the average female. The track print has an approximately 43% width (7”) to
length (16”) proportional measurement. The average human measure approximately 33% width
(3.6”) to length (10.76”) proportional measurement. No discernable longitudinal foot arch was
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evident from the examination of the track print cast or partial prints from the track print line. The
heel is proportionally larger and broader then an average human heel. In the case of the average
human foot which is approximately 10.76” (27.33cm) this would correlate to a height
measurement of 5’9” (175.26cm). Using this same foot length to height ratio measurement the
track print which measured 16” (40.64cm) would correlate to a trace maker height measurement
of approximately 8’8” (264.16cm). The neo-ichnofossil track print analysis and subsequent
comparison measurements exclude the possibility that wolverines, contemporary humans, or any
other currently classified resident species were responsible for its deposition and that of the
accompanying track line.
The consolidation of both the Taphonomic and Neoichnology data clearly record a
baseline profile of a currently unclassified contemporary “Hominin” predator taxa resident to the
Mount St. Helen’s ecosystem.
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The evidence clearly and accurately illustrates and constructs a baseline profile of both physical
and behavioral diagnostic characteristics assignable to this new species. The totality of the
evidence analysis very conclusively proves that a new “Hominin” species with an estimated
height of over 8’8”, a 16” foot print and physically capable of striding over two times the
distance of contemporary humans is currently living and feeding upon various ungulate
(Cervidae) species in the immediate vicinity of Mount St. Helen’s. Furthermore, a cursory
examination of the applicable literature related specifically to the ichnofossil track print strongly
suggests that there is large amount of additional historical and contemporary geographically
situated data and analysis consistent with the assertions, declarations, and conclusions contained
within this essay. When taken in totality the information and analysis presented in this paper
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accurately establishes baseline Forensic Taphonomic and Neoichnologic evidence profiles that
are measureable, verifiable, and comparable in the process of definitively identifying and
eventually classifying a new “Hominin” species resident to the Mount St. Helen’s ecosystem.
Expanded Inquiry
The evidence and analysis presented in this essay provides a unique opportunity for a
variety of scientific discipline’s to further augment their individual and cross-disciplinary bodies
of scientific knowledge. Wildlife biologists, anthropologists, forensic dentists, and
primatologists might find some value in further examining the findings and evidence contained
within this essay. A database of pictures, measurements, analysis and original documentation are
all available in conjunction with the actual surviving prey bone assemblages to those academics
and scientists interested in furthering this line of inquiry. The authors of this essay welcome the
opportunity to provide all of the evidence collected for further scientific examination and
analysis in the process of adding to the collective scientific body of knowledge.

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

81

References
1980 cataclysmic eruption. (2015). Retrieved from
usgs.gov/volcanoes/st_helens/st_helens_geo_hist_99.html
Adams, S. (2013). January 25. DailyMail.com. Retrieved from
http://www.dailymail.co.uk/news/article-2268064/From-kings-American-plains-pilessun-bleached-bones-How-mass-slaughter-hunters-nearly-wiped-buffalo.html
An, G. (2009). Normal aging of teeth. Retrieved from
http://xxvii.net/files/content/2009/November/1210teeth.pdf
Anthropometric measurements. (2015). Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CGQQF
jAI&url=http%3A%2F%2Fwww.clt.uwa.edu.au%2F__data%2Fassets%2Fword_doc%2F
0017%2F2321540%2FFSP-09Anthropometry.doc&ei=bF8LVdufFYSXyASthYLYDQ&usg=AFQjCNHYNy2mNlOp3
LPzfG0ruyCCacAISA&bvm=bv.88528373,d.aWw&cad=rja
Anthropometry and biometrics. (2015). Retrieved from
http://msis.jsc.nasa.gov/sections/section03.htm
Baheti, M. J., Gharat, N. V., & Toshniwal, N. G. (2014). Importance of Maxillary and
Mandibular intercanine distance in sex determination in Maharashra populations. Journal
of Pharmaceutical and Biomedical Sciences, 10, 871-875. Retrieved from
http://www.academia.edu/9065998/Importance_of_Maxillary_and_Mandibular_Intercani
ne_Distance_in_Sex_Determination_in_Maharashtra_Populations
Bailey, S. (2006). Beyond shovel-shaped incisors: Neanderthal dental morphology in a
comparative context. Periodicium Biologorum, 108, 253-267. Retrieved from

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

82

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact
=8&ved=0CCAQFjAAahUKEwjGpIaO9YXGAhWJd60KHXwMADM&url=http%3A%
2F%2Fhrcak.srce.hr%2Ffile%2F123703&ei=PZd4VYaSLInvtQX8mICYAw&usg=AFQ
jCNF4ZIW1Q9RxFaDBWTJaY-ZMBo-RRQ&sig2=NbBV5H6_v6yWpr8LbHSTyw
Bailey, S. E. (2002). Neanderthal dental morphology: implications for modern human origins
(Doctoral dissertation, Arizona State University). Retrieved from
http://www.researchgate.net/profile/Shara_Bailey/publication/34954573_Neandertal_den
tal_morphology__implications_for_modern_human_origins_/links/5437e6750cf2590375
c56386.pdf
Beauvais, G. P., & Johnson, L. (2004). Species assessment for wolverine (gulo gulo) in
Wyoming. Retrieved from http://www.blm.gov/style/medialib/blm/wy/wildlife/animalassessmnts.Par.90309.File.dat/Wolverine.pdf
Beisaw, A. M. (1994, June). Analysis of the 1994 belfair mansion (18pr135) faunal collection.
Zooarcheology and Taphonomy Consulting, 1-27. Retrieved from
http://www.jefpat.org/archeobotany/ReportPages/18PR135BelairFaunalReport.pdf
Bermudez da Castro, J. M., Bromage, T. G., & Fernandez-Jalvo, Y. (1988). July. Journal of
HUman Evoution, 17, 403-412. Retrieved from
http://www.researchgate.net/profile/Yolanda_Fernandez_Jalvo/publication/223681405_B
uccal_striations_on_fossil_human_anterior_teeth_evidence_of_handedness_in_the_midd
le_and_early_Upper_Pleistocene/links/0c9605321e393bbf2d000000.pdf
Berryman, H. E. (Ed.). (2002). Disarticulation patterns and tooth mark artifacts associated with
pig scavenging of human remains: A case study. Advances in forensic Taphonomy:

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

83

method, theory and archeological perspective (pp. 488-493). Boca Raton, FL: CRC Press
LLC.
Blanke, D. J., & Hageman, P. A. (1989). Comparison of gait of young men and elderly men.
Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB8QFj
AA&url=http%3A%2F%2Fwww.researchgate.net%2Fprofile%2FPatricia_Hageman%2F
publication%2F20241843_Comparison_of_gait_of_young_men_and_elderly_men%2Fli
nks%2F5489db930cf2d1800d7aa3ea.pdf&ei=HdcJVbPqHsGbgwTBr4GQCA&usg=AF
QjCNHC9cbdbFoJTzvRgnXha81WY98ydw&bvm=bv.88198703,d.eXY&cad=rja
Bowen, J. J., & Hembree, D. I. (2014). Neoichnology of two spirobolid millipedes: Improving
the understanding of the burrows of soil detritivores. Retrieved from http://palaeoelectronica.org/content/2014/709-neoichnology-of-spirobolids
Bradford, A. (2014). Facts about wolverines. Retrieved from http://www.livescience.com/27461wolverines.html
Brain, C. K. (1981). The hunters or the hunted. Chicago: University of Chicago Press.
Breen, C. (2000). The biography of gulo gulo (wolverine). Retrieved from San Francisco State
University Department of Geography:
Bressan, D. (2011). On the track of ichnology. Retrieved from
http://blogs.scientificamerican.com/history-of-geology/2011/10/20/on-the-track-ofichnology/
Brewer, C. (2014, February 17). College class asks: is bigfoot real. The Chronicle. Retrieved
from http://tdn.com/mobile/article_76b15484-983b-11e3-ab79-001a4bcf887a.html

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

84

Bright, L. (2010). Taphonomic signatures of animal scavenging. Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB4QFj
AA&url=http%3A%2F%2Frce.csuchico.edu%2Fsites%2Fdefault%2Ffiles%2Fprofession
al-development%2Fconnect-learnengage%2FMediasiteMaterials%2FTaphonomic.pdf&ei=23S0VIO-A7bbsASDoHACA&usg=AFQjCNElU1Uh3q0Zz6rVsWVHfb4NWuRFw&bvm=bv.83339334,d.cWc&cad=rja
Bromage, T. G., & Boyde, A. (1984, July 31). Microscopic criteria for the determination of
directionality of cutmarks on bone. American Journal of Physical Anthropology, 65, 359366. Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact
=8&ved=0CCoQFjAD&url=http%3A%2F%2Fwww.researchgate.net%2Fprofile%2FTi
mothy_Bromage%2Fpublication%2F16670924_Microscopic_criteria_for_the_determinat
ion_of_directionality_of_cutmarks_on_bone%2Flinks%2F02e7e53a9fb11a978a000000.p
df&ei=JBg3VfeaOY6TsQTW6IHABw&usg=AFQjCNF0CAf7vdQeDhFwjBKS6QnTm0
Gvxw&bvm=bv.91071109,d.cWc
Bromley, R. G. (1996). Trace fossils: Biology. taphonomy, and applications (2 ed.). London:
Chapman & Hall.
CSI bigfoot, Where legend meets science. (2014). Retrieved from
http://issuu.com/centraliacollege/docs/sp2014
CSI bigfoot, Where legend meets science. (2014). Retrieved from
http://lcc.ctc.edu/info/webresources2/ContinuingEd/ClassScheduleCEOnlySum2014.pdf

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

85

Cantu, M. H. (2014). Animal scavenging on human skeletal remains in the southwest united
states: A preliminary model (Doctoral dissertation, Louisiana State University). Retrieved
from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=15&ved=0CDsQ
FjAEOAo&url=http%3A%2F%2Fetd.lsu.edu%2Fdocs%2Favailable%2Fetd-04072014191558%2Funrestricted%2Fcantuthesis.pdf&ei=4I0VNnXKKv7sASd6IKwAQ&usg=AFQjCNHtrn9gMbVvkc3MV43T4PCVlkuayg&bvm
=bv.83339334,d.cWc&cad=rja
Carson, E. A., Stefan, V. H., & Powell, J. F. (2000). Skeletal manifestations of bear scavenging.
Journal of Forensic Science, 45(3), 515-526. Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCcQFj
AB&url=http%3A%2F%2Fwww.researchgate.net%2Fprofile%2FVincent_Stefan%2Fpu
blication%2F12462616_Skeletal_manifestations_of_bear_scavenging%2Flinks%2F545b
98640cf2f1dbcbcafbb0.pdf&ei=4360VIrZEo37sASV8IKwCg&usg=AFQjCNFDxVIQl9
SAYA1zDKXs0fPbiIC6NA&cad=rja
Cascade Range. (2015). Retrieved from http://www.peakware.com/areas.html?a=293
Catena, A. M., & Hembree, D. I. (2014). Swimming through the substrate: The neoichnology of
Chalcides ocellatus and biogenic structures of sand swimming vertebrates. Retrieved
from http://palaeo-electronica.org/content/2014/934-neoichnology-of-sand-skinks
Chegini-Farahini, S., Fuss, J., & Townsend, G. (2000). Intra- and inter-population variability on
mamelon expression on incisor teeth. Retrieved from
http://static1.squarespace.com/static/552ade7fe4b0ee740debb251/t/554fba4ce4b063a030
3137c5/1431288396489/DA+Vol+14_03.pdf

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

86

Christensen, H. B. (2014). Similar associations of tooth microwear and morphology indicate
similar diet across marsupial and placental mammals. Retrieved from
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0102789
Chu, S. J. (2007). Range and mean distribution frequency for individual tooth width of the
maxillary anterior detention. Journal of Practical Procedures and Aesthetic Dentistry,
19, 209-215.
Clement, A. F., Hillson, S. W., & Aiello, L. C. (2012, February 17). Tooth wear, neanderthal
facial morphology and anterior dental loading hypothesis. Journal of Human Evolution,
62, 367-376. http://dx.doi.org/10.1016j.jhevol.2011.11.014
Common attack zones on adult livestock. (2015). Retrieved from http://esrd.alberta.ca/fishwildlife/wildlife-damage-controlprograms/documents/RanchersGuideToPredatorAttacks-May2010.pdf
Continental neoichnology database. (2014). Retrieved from
http://www.continentalneoichnology.org/neoichnology-and-trace-fossils/
Davis, K. T. (1990). The foot length to stature ratio: a study of racial variance (Doctoral
dissertation, Texas Tech University). Retrieved from https://repositories.tdl.org/ttuir/bitstream/handle/2346/8468/31295005963201.pdf?sequence=1
Denton, L. C. (2011). Shovel-shaped incisors and the morphology of the enamel dentin junction:
an analysis of human upper incisors in three dimensions (Doctoral dissertation, Colorado
State University). Retrieved from
http://digitool.library.colostate.edu/webclient/DeliveryManager?pid=119787&custom_att
_2=direct

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

87

Elkin, D., & Mondini, M. (2001). Human and small carnivore gnawing damage on bones-an
exploratory study and its archaeological implications. Ethnoarchaeology of Andean South
America: Contributions to Archaeological Method and Theory. International
Monographs in Prehistopry, Ethnoarchaeological Series, 4, 255-265.
Ewer, R. F. (1973). The carnivores. New York: Cornell University Press.
Fernandez-Jalvo, Y., & Andrews, P. (2010, August 4). When humans chew bones. Journal of
Human Evolution, 60, 117-123. http://dx.doi.org/10.1016/j.jhevol.2010.08.003
Fonseca, G. M., & Palacios, R. (2011). An unusual case of predation: Dog attack or cougar
attack. Journal of Forensic Sciences, 1-4. http://dx.doi.org/10.1111/j.15564029.2012.02281.x
Foust, J. L. (2007). The use of tooth pit/jaw measurements to identify carnivore taxa responsible
for damage on scavenged bone (Doctoral dissertation, University of Montana). Retrieved
from http://scholarworks.umt.edu/cgi/viewcontent.cgi?article=2121&context=etd
Game management unit (gmu) search. (2015). Retrieved from
http://wdfw.wa.gov/hunting/gmu/search/search.php?searchby=simple&search=dark+mou
ntain&orderby=PlaceName
Game management unit (gmu) search. (2015). Retrieved from
http://wdfw.wa.gov/hunting/gmu/search/search.php?searchby=simple&search=ryan+lake
&orderby=PlaceName
Garcia-Putnam, A. (2014). An investigation of the taphonomic effects of animal scavenging
(Doctoral dissertation, East Carolina University). Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact
=8&ved=0CCwQFjAB&url=http%3A%2F%2Fthescholarship.ecu.edu%2Fbitstream%2F

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

88

handle%2F10342%2F4522%2FGarciaPutnam_ecu_0600O_11211.pdf%3Fsequence%3D
1&ei=dIm0VN6rJqrhsASr74HYBA&usg=AFQjCNF4JYyHgw8OqP8sF7ZucPIPdXuTQ&bvm=bv.83339334,d.cWc
Giles, E., & Vallandigham, P. H. (1991). Height estimation from foot and shoeprint length.
Journal of Forensic Sciences, 36, 1134-1151. Retrieved from
Gingras, M. K., Dashtgard, S. E., MacEachern, J. A., & Pemberton, S. G. (2008, June 19).
Biology of shallow marine ichnology: A modern perspective. Aquatic Biology, 2(), 255268. http://dx.doi.org/10.3354/ab00055
Gorea, R. K., Agnihottry, A., & Aggarwal, B. (2010). Forensic evaluation of mamelons on the
incisors. Journal of Indo-Pacific Odontology, 1(2), 3-5. Retrieved from
http://freepdfs.net/forensic-evaluation-of-mamelons-on-the-incisorsresearchgate/9cb47cd1542a3fd48807c7d9ace50005/
Gulati, R. (2011). Non-metric dental traits for forensic profiling: assessment and comparison of
western australian and north indian population (Doctoral dissertation, University of
Western Australia). Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=0CFcQFj
AI&url=http%3A%2F%2Fresearchrepository.uwa.edu.au%2Ffiles%2F3233683%2FGulati_Reema_2011.pdf&ei=qjN3VcrO
H8mYyAS5wYNQ&usg=AFQjCNGrN4d3JM4Wxy-vPUJ26dGyp0pJg&bvm=bv.95039771,d.aWw&cad=rja
Haglund, W. D., Reay, D. T., & Swindler, D. R. (1989). Canid scavenging/disarticulation
sequence of human remains in the pacific northwest. Journal of Forensic Sciences, 3(34),
587-606.

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

89

Hames, R. (2014). New page 1 (hunting family). Anthropology in the News. Retrieved from
http://www.unl.edu/rhames/courses/212/hunting-family.htm
Harvati, K., Darlas, A., Bailey, S., Rein, T. R., El Zaatari, S., Fiorenza, L., Psathi, E. (2012,
February 1, 2013). New neaderthal remains from mani peninsula, southern greece: the
kalamakia middle paleolithic cave site. Journal of Human Evolution, 1-14(14), 1-14.
http://dx.doi.org/http://dx.doi.org/10.1016/j.jhevol.2013.02.002
Hashim, H. A., & Al-Ghamdi, S. (2005, May 15). Tooth width and arch dimensions in normal
and malocclusion samples: an odontometric study. The Journal of Contemporary Dental
Practice, 2(2), 1-13. Retrieved from
http://www.jaypeejournals.com/eJournals/ShowText.aspx?ID=1605&Type=FREE&TYP
=TOP&IN=_eJournals/images/JPLOGO.gif&IID=142&isPDF=YES
Hawes, M. R. (1994). Quantitative morphology of the human foot in north american population.
Ergonomics, 37(7), 1212-26. http://dx.doi.org/

10.1080/00140139408964899

Hawes, M. R., Nachbauer, W., Slovack, D., & Nigg, B. M. (1992). Footprint parameters as a
measure of arch height. American Orthopedic Foot Society, 92, 22-26. Retrieved from
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=33&ved=0CCoQ
FjACOB4&url=http%3A%2F%2Fwww.researchgate.net%2Fprofile%2FBenno_Nigg%2
Fpublication%2F21579067_Footprint_parameters_as_a_measure_of_arch_height%2Flin
ks%2F0c9605203e3170c18d000000.pdf&ei=H2cLVfqbNKPLsATV64GwBg&usg=AFQ
jCNHaaJBaNRVntB70FiHc6BXk1hW39w&bvm=bv.88528373,d.aWw&cad=rja
Hirst, K. K. (2015). Taphonomy. Retrieved from
http://archaeology.about.com/od/tathroughte/g/taphonomy.htm

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

90

History of ichnology. (2015). Retrieved from
http://www.tracemaker.com/history_of_ichnology.html
Holloway, A. (2014, March 2). Neanderthals cleared of herding mammoth over cliff edge. Acient
Origins: Reconstructing the story of humanities past. Retrieved from http://www.ancientorigins.net/news-evolution-human-origins/neanderthals-cleared-herding-mammoth-overcliff-edge-001398
Howe, B. J. (2013). Expanding the dental phenotype of non-syndromic orofacial clefting
(Doctoral dissertation, University of Iowa). Retrieved from
http://ir.uiowa.edu/cgi/viewcontent.cgi?article=4993&context=etd
Inman, R. M., Magoun, A. J., Persson, J., & Mattisson, J. (2012). The wolverine’s niche: linking
reproductive chronology, caching, competition, and climate [Journal Article]. Journal of
Mammology, 93(3), 634-644. http://dx.doi.org/10.1644/11-MAMM-A-319. 1
Introduction to ichnology. (2015). Retrieved from
http://ichnology.ku.edu/poi/poi/introduction.html
Johnson, J. (2013). The average walking stride length. Retrieved from
http://www.livestrong.com/article/438170-the-average-walking-stride-length/
Livestock and animal predation identification. (2015). Retrieved from
http://icwdm.org/inspection/Livestock.aspx
Luensmann, P. (2008). Gulo gulo. in: fire effects information system [Species Assess]. Retrieved
from U.S. Department of Agriculture:
http://www.fs.fed.us/database/feis/animals/mammal/gugu/all.html

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

91

Lupo, K. D., & O’Connell, J. F. (2002). Cut marks and tooth distributions on large animal bones:
ethnoarchaeological data from the hadza and their implications for current ideas about
early human carnivory. Journal of Archaeological Science, 29, 85-109.
Lyman, L. R. (1994). Vertebrate taphonomy, Cambridge manual in archeology. Cambridge,
MA: Cambridge University Press.
Lyman, R. L. (2010, May 13). What taphonomy is, what it isn’t, and why taphonomists should
care about the difference. Journal of Taphonomy, 8(1), 1-16. Retrieved from
http://anthropology.missouri.edu/~anthro/sites/default/files/2010%20what%20taph%20is.
pdf
Mange, P., Gallucci, G. O., & Belser, U. C. (2003). Anatomic crown width/length ratios of
unworn and worn maxillary teeth in white subjects. Journal of Prosthetic Dentistry, 89,
453-461.
Meldrum, D. J. (2007). Ichnotaxonomy of giant Hominoid tracks in north america []. New
Mexico Museum of Natural History and Science, (42), 225-231. Retrieved from
http://www.bigfootlives.com/meldrum2007_ichnotaxonomy_of_giant_hominoid_tracks_in_north_america.p
df
Mount st. helens 30 years later: A landscape reconfigured [Science Update]. (2010). Science
Update, 1-11. Retrieved from http://www.fs.fed.us/pnw/pubs/science-update-19.pdf
Neiburger, E. J. (2014). mammoth eater: very early man in america. Paleo, 57. Retrieved from
http://www.arrowheads.com/index.php/paleo/417-the-mammoth-eaters-very-early-manin-america

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

92

Olejinczak, A. J., Smith, T. M., Grine, F. E., Feeney, R. N., Thackeray, J. F., & Hublin, J. J.
(2008). Three dimentional molar enamel distribution and thickness in Ausstralopithecus
and Paranthropus. Retrieved from http://rsbl.royalsocietypublishing.org/content/4/4/406
Pickering, T. R., Dominges-Rodrigo, M., Heaton, J. L., Yraveda, J., Barba, R., Bunn, H. T., ...
Brain, C. K. (2013, June 26). Taphonomy of ungulate ribs and the consumption of meat
and bone by 1.2 million-year-old hominins at olduvai gorge, tanzania. Journal of
Archaeological Science, 40, 1295-1309. http://dx.doi.org/10.1016/j.jas.2012.09.025
Pickering, T., & Wallis, J. (1997). Bone modifications resulting from captive chimpanzee
mastication: implications for the interpretation of Pliocene archaeological faunas. Journal
of Archaeological Science, 24, 1115-1127. http://dx.doi.org/10.1019/jhevol.2010.08.003
Plummer, T. W., & Stanford, C. B. (2000, April 19). Analysis of a bone assemblage made by
chimpanzees at the gombe national park, tanzania. Journal of Human Evolution, 39, 240365. http://dx.doi.org/10.1006/jhev.2000.0422
Pobiner, B. (2007, December, 12). Paleoecological information in predator tooth marks. Journal
of Taphonomy, 6, 373-397. Retrieved from http://www.journaltaphonomy.com/JTarticles/2008/2008-3-4/jt73.pdf
Pobiner, B. L., Desilva, J., Sanders, W. J., & Mitani, J. C. (2006, November 15). Taphonomic
analysis of skeletal remains from chimpanzee hunts at Ngogo. kibale national park,
Uganda. Journal of Human Evolution, 52, 614-636.
http://dx.doi.org/10.1016/jhevol.2006011.007
Pokines, J. T., & Symes, S. A. (2013). Manuel of forensic taphonomy. Roca Raton, FL: CRC
Press.

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

93

Rich, J., Dean, D. E., & Powers, R. H. (2005). Forensic medicine of the lower extremity. Totowa,
New Jersey: Humana Press Inc.
Scott, G. R. (1997). Dental anthropology. Encyclopedia of Human Biology, 3, 175-190.
Retrieved from http://www.unr.edu/Documents/liberalarts/anthropology/Scott/Scott_Dental_Anthropology_EHB.pdf
Smith, T. M., Tafforeau, P., Reid, D. J., Pouech, J., Lazzari, V., Zermeno, J. P., Hublin, J. (2010,
July). Dental evidence for ontogenetic differences between modern humans and
neanderthals. Paper presented at the National Academy of Sciences United States of
America,. Retrieved from http://www.pnas.org/content/107/49/20923.full
Smits, P. D., & Evans, A. R. (2012). Functional constraints on tooth morphology in carnivorous
mammals. Retrieved from http://www.biomedcentral.com/1471-2148/12/146
Stavrianos, C., Tatsis, D., Karamouzi, A., Mihail, G., & Mihaiidou, D. (2011). Intercanine
distance as a recognition method of bite marks induced cases of child abuse. Research
Journal of Biological Sciences, 6, 25-29. Retrieved from
http://medwelljournals.com/fulltext/?doi=rjbsci.2011.25.29
Stride analysis. (2015). Retrieved from http://moon.ouhsc.edu/dthompso/gait/knmatics/stride.htm
Summary of general hunting season dates. (2015). Retrieved from
http://wdfw.wa.gov/hunting/regulations/summary_hunting_dates.html
Summary of general hunting season dates. (2015). Retrieved from
http://wdfw.wa.gov/hunting/regulations/summary_hunting_dates.html
Tattersall, I. (2002). The monkey in the mirror: essays on the science of what makes us human.
New York: Harcourt.

USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND

94

Tedesci-Oliveira, S. V., Trigueiro, M., & Melani, R. N. (2011). Intercanine distance in the
analysis of bite marks: A comparison of human and domestic dog dental arches. Journal
of Forensic Odontostomatol, 29(1:30), 30-36. Retrieved from
http://www.iofos.eu/Journals/JFOS%20Jun11/5_INTERCANINE%20DISTANCE%20IN
%20THE%20ANALYSIS%20OF%20BITE%20MARKS.pdf
Thompson, A. (2010). Mount st. helen’s still recovering 30 years later. Retrieved from
http://www.livescience.com/6450-mount-st-helens-recovering-30-years.html
Tooth eruption the permanent teeth. (2006). Retrieved from
http://www.ada.org/~/media/ADA/Publications/Files/patient_58.ashx
Unit 2: of Skulls & teeth. (2015). Retrieved from
http://www.bio.utk.edu/biologyinbox/unit2/Unit%202%20%20Of%20Skulls%20&%20Teeth%20%28revised%20August%202012%29.pdf
Viegas, J. (2012). Prehistoric people ate each other, bones show. Retrieved from
http://news.discovery.com/history/archaeology/cannibalism-early-humans-bones101213.htm
Wang, W. J., & Compton, R. H. (2004). Analysis of the human and ape foot during bipedal
standing with implications for the evolution of the foot. Journal of Biomechanics, 37,
1831-1836. Retrieved from
What is ichnology. (2015). Retrieved from
http://www.envs.emory.edu/faculty/MARTIN/ichnology/intro.htm
Wolverine gulo gulo. (2015). Retrieved from
http://animals.nationalgeographic.com/animals/mammals/wolverine/

