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USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND 2 

 

The discovery of three independent prey bone assemblages and track evidence within a 

17 mile radius of Mount St. Helenôs presented a unique opportunity to establish baseline 

Taphonomic and Neoichnologic profiles of a currently unclassified carnivore taxa.  Mount St. 

Helenôs 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 ill uminated 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 

1500ôs 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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stated belief in the open and free exchange of scientific information and discovery.    These 

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:  ñEvery 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. Helenôs.   

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 ñBone 

Stackò.  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 ñnon-traditionalò 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 ñBonestackerò.   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 ñbone stackò.  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 ñbone stackò 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 ñbone stackò site at Mount St. Helenôs.  The second part of this new 

strategy was to propose and instruct the first ever college level ñNon-Traditionalò 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 ñbone stackò 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 ñbone stackò sites on the other side of Mount St. 

Helenôs.  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 ñstackedò 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 ñstackedò 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.  
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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 ñBone 

Stack #2ò 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 ñEK#1/Bone Stack #2ò.   

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 ñUsing 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. Helenôs ecosystem of the Cascade mountain rangeò. 

Gerald Mills Evidence Discovery Narrative:  ñNow I will take up the story about my part 

in this discovery with some excerpts from my field journal. But, first Iôll tell you how I met Mr. 

Townsendò.  

ñMr. 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 shouldnôt 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. Townsendôs 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 16ò long x 7ò across ball x 4.5ò across heel and Ĳò deep. We 

measured a 72ò step with a 144ò 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 couldnôt 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 werenôt 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 bearò.  (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; Garcia-

Putnam, 2014).  Disarticulation Sequencing provides the first boundary edge of our Biotic 

Taphonomic research framework.  

The body of scientific evidence related to understanding taphonomic dentition morpho-

physiological 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 ñBonestackò sites at Mount St. Helens.  Forensic dental load injury analysis provides the 

second boundary edge of our Biotic Taphonomic research framework.     

   Neoichnologic Research Framework 
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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 

ñIchnofossilsò 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 cross-

disciplinary research approach that was specifically tailored to the examination and analysis of 

the ñBonestackò 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. Helenôs 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. Helenôs 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 

http://upload.wikimedia.org/wikipedia/commons/

c/cc/Cascaderangemap.jpg 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url

=http%3A%2F%2Fwww.hdwallpaperup.com%2F2015%2F01%2Fmount-st-helens-

sunset%2F&ei=mQlmVbjPAsTYsAXO1oH4Bw&bvm=bv.93990622,d.b2w&psig=AFQjCNH_wbsqCMbwSvcfV8

7NQFgMBxA2iQ&ust=1432836597053560 
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evidence recovered from three geographically separated deposition sites discovered within this 

ecosystem.   

  The first prey assemblage deposition site titled ñBPò was located on the north side of 

Mount St. Helenôs 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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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.  

Bone Pile (BP)  

N. Mount St. Helenôs 

25MAY2013 

BP#1RB1 

BP#1RB2 

BP#1RB3 

BP#1RB4 
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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/RB1ôs 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 

.50ò (12.7mm) wide.  Specimen BP/RB2 exhibited one flat incisor impression on the side of the 

rib near the ventral end .50ò (12.7mm) wide.  Specimen BP/RB3 Exhibited one flat incisor 

impression on the side of the rib near the dorsal end .54ò (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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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.   

Bone Pile (BP)  

N. Mount St. Helenôs 

25MAY2013 
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The second deposition site titled EK#1 was located on the south side of Mount St. 

Helenôs 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 ñDark Divideò.  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).  

Bone Pile (BP) ñStackò 

W. Mount St. Helenôs 

25MAY2013 
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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 31
st
 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. 

EK#1 (BP#2)  

S. Mount St. Helenôs 

23AUG2014 

 

EK#1RB1 

EK#1RB2 

EK#1RB3 

EK#1RB4 

EK#1V1 
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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 .11ò (2.79mm).  This round impression appears to be the canine of 

a small scavenger.  Specimen EK#1/RB1ôs 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 .75ò (19.05mm) wide.  Mark #2 measures .61ò (15.49mm) 

wide.  Mark #3 measures approximately .62ò (15.75mm) wide because the bone in split off at 

this location. The bite radius for EK#1/RB1-1 is 1.650ò (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 .55ò 

(13.97mm) wide and .15ò (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 

boneôs 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 .21ò (5.33mm) 

wide.  Mark #2 measures .3125ò (7.94mm) wide.  Mark#3 measures .40ò (10.16mm) wide.  

EK#1/RB1-3 bite radius measures 1.197ò (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 1ò (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 .55ò (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 .38ò (9.65mm) wide.  Mark#2 measures .40ò (10.16mm) wide.  EK#1/RB3-2 

has missing material that measures 1.75ò (44.45mm) with a possible flat tooth impression 

visible.  EK#1/RB3-3 has a long edge piece missing which measures 1.8ò (45.72mm) long.  The 

inside of this specimen has two flat impressions which match and measure at .28ò (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 .27ò (6.56mm) wide.  

Mark #2 measures .29ò (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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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.                    

EK#1 (BP#2) 

S. Mount St. Helens 

23AUG2014 


