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The discovery of three independent pbeyeassemblages and track evidence within a
17 mile radius of MuntSt. Helei@s presented a uniquppatunity to establish baseline
Taphonomic and Neoiclatogic profiles ofa currently unclassified carnivore taxa.olhtSt
Helerts is located within th€ascade Mountain range ecosystem of central ivgisim State.
This mounain range extends fro®outhen British Columbia to Northern Californial'he
methodologies for this scholarly essay will focus upon chronologically presenting facts,
measurements, and analysis based upon the discovery, collantiosynthesis of physicpbst
mortem forensi@viden@ withinan integrated aphonomic andchnologicresearchiramework
These individual and categorical conclusions will then be cross compared in the process of
illuminating potential commonalities and evidence based linkages to geographicallyeseparat
site and evidence profilesThe carefulelimination of all of currently classified biological
possibilities that may have been responsible for the deposition of this physical evidence required
the expansion ahethodology andcope of inquiry to include gliossibilities both geographical
and theoretical in the search for truth as required bjotvedations of scientific inquiry
Furthermore, the conclusions drawn from thidtrayear research effort shoufelp to eable
the collection and comparisaf furtherregionalizedprey assemblages against the baseline
results of this study as well aacouragedditiond scholarly attention fronanthropologists
forensics scientist@and wildlife biologistsn a renewed effort tbring further mnderstanding and
clarity to the conclusion#l uminated within thigreatise This effort is organized into the
following maincategories: taphonology anthnology, discovery and collection narrative,
taphonomic and neoichnologic research frameworks, evidence examieatasmce analysis,

evidenceconclusions, and a call for expanded cross disciplinary examination and discussion.
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Taphonomy

Taphonomy ighe examination and study pfocesses that organisms both floral and
faunal are subjected to as theymwally become part of the fossil record (Hirst, 2015, para. 1).
Taphonomy is further subdivided into two main categdiigsan, 2010, p. 3). The first one
describes the procedspositionassemblages are subjected to from death through burial. The
seond stage is defined from recovery to examination or diagenésssfurther divided into
Biotic and NonBiotic designationswhich categorizes Taphonomy into fauaad floral
assemblaged.yman, 2010, p. 95)Forensic Biotic Taphonomwy furthersub-division provides
a structure and organizational format for examining the chronology of a variety of post mortem
processs that have been imposed upssemblageor subset assemblageshuman or animal
remaing(Beisaw, 1994Pokines & 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 sequendashaviorspredatory taxa, functional morpholognd
surviving assemblage evidamidentificatiorand designatiofPobiner, 2007Bright, 2010)
Forensic Taphonomy was chosen in this essaysagentific examination framewoldased upon
the evidenc@rofile collected from three different geographically separategbone
assemblagdepositiorsites. The majority of theost mortem edence collected at all thredes
weremorphologically similaungulate(Cervidae)bone assemblages exhibiting consistent an
measureable dentitianorphaphysiologyand dental load impressi@vulsian attributed injuries
with distinctive accompanying bone stacking behaviém cooperation with Taphonomy,
Neoichnology was also chosen as an additional complimentary scientific discipline which when
integrated enabled the examinateomd analysi®f thetotal portfolio ofevidence collected.

Ichnology
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Ichnology isacross disciplinarypranch of Paleontology and involvéee scientific study
of contemporarylant and animal traces to determine correlation pliebility to the fossil
record (Bressan, 2011)t is commonly thought to hawveriginated with Leonardo dfinci in the
1500 06 s canstdicteshsatheoretical examination and explanatory framework which he
created to support his theory of trace imambody fossils and sedimentary geology
("Tracemaker," 2015, para..1llchnologycan 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 tra@vidence 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 stuaigkis and tracking are practicing
Neoichnology ("Ichnology,” 2015).Bone stacking behavior, foot prinemd track line evidere
required an additional research framework which would complement and further illuminate trace
evidence that may be correlated to the faot@ntiallyrespondile for the forensic deal
masticatiorevidence collected from thrgeographically separated ungulpteyassemblage
deposition sites.The selection and integration of bdtbrensic BiotieTaphonomyand
Neoichnology proide the closest possibxamiration and analyticdfamework which would
most effectivelyaddress thenulti-spectruncross disciplinary evidence collected in the most
applicable manner. Together yhierm an approach that providegee structure needed in order
to effectively integratall evidence collectedithin botha singularandcategorical cross
comparative matrix

Discovery and Collection Narrative
The following accounts from Mitchel N. Townsend and Mr. Gerald Mills are preserved

herein ourownwords. 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 discoveseditferent
geographically separateshgulateprey 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 g 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 A Every I mportant
with a sbry, this case is no different. On a cold day on the 25th of May 2013 | began my annual
trek to a small lake where | had planned get in some hiking and camping after the snow had
receded far enough to permit recreational activities around the foothiNdoaht St Helergs.

On this particular day | strayed about 100 yards to the right as | ascended the funnel
route up the hill towards my destination which was situated 200 yards from the crest. Asis my
custom | was visually scanning the forest whenyeg &vere drawn to some bones assemblages
that shown bright white on the green and brown forest floor. After a very brief examination |
was struck by the fact that they were positioned in a manner that seemed inexplicable.
Additionally, the bones did neeem to have been v&si by local scavenges strewn over any
significant distance. At that time | marked the boundaries of the site with some blue survey tape
and continued to my destination. After giving the discovery some additional thoughtelddecid
investigate further when I returned through the area on my way back down from the lake.

Upon arriving back at the bone assemblage site | was struck by a very odd feeling. The
forest seemed to be very quiet and | felt the hair on my neck staqdirffter taking some

initial pictures(Canon PoweShot A542 6.0 Mega Pixgland video'Sony DCRSR85 1MP

d
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60GB Hard Drive Handycam Camcorder with 25x Optical Zpbdid a physical examination

of the sie contents and discoveratileast two sets of des¥mains 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 thgesaenalnose

downhill orientation. This seexd 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. |
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 seeminghtteseaut 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 | decided to collectthe basiplso f t he deer bones froc
Stacko. | made an exact | ocation det(erminat:i
Garmin eTrex12 Channel GPSnd further identified the site with more blue survey tape so that
| would be able to easily late it again. | 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 classifed resident animal species midg® responsible for this assemblage site mystery
| came to the very difficult conclusion that there was no explanation or identification possible

under currently accepted scientific canon and that | would neeagand my research
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paradigm to include notraditional possibilities. With this realization in mind | set about

looking for all possibilities that might help to explain the evidence as discovered.

Part of this ef f drrtadwapeadsexpenolrcdntaated Mra i non

Geoff Robinson of Portland, Oregon who represented a similarly situated national organization
who then agreed to meet me, exaarthe collected specimens ansit the actual site. | met Mr.
Robinson the day of our agreagdon appointment and led him to the site that | had now termed

t he fABonest ack e rsimmediatelylintrigueeganding temictures éhat | had
taken and the bone specimens | had colleci#@ 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. Thesbiuey tape that | had
previously placed marked the exact location. Mr. Robinson set about critically examining the
site and the narrative thd had provided. He examined the skulls and the remaining ribs and
shoul der assembly i n t heurefdndmaee semeaddkianal We
measurements.

At the bottom of the deer bone stack were bones from what looked to be the partial p
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. Thi s new t wiesnysterious. Whaeresitldno n e
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 sarhthe bones still had flesh attached? These were just

some of the questions now rushing through my thoughts.

t o

st
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Mr. Robinson and | discussed these additional findings and came to a similar conclusion.
This site did not conform to currently accepted baawor 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 mindreturned to researching other potential explanations initially by
confirming his observations and then by drafting a research strategy that | felt was needed in
order to produce additional applicable information.

The first element of this nemampehensve information generatiostrategy was to
examine what other potential animals from around the world could be responsible for the
evidence coll ected aunSt Helels.AThosecendattofdhiskew si t e a
strategy was to propose andstruct the first ever college leveINoeThr adi t i onal 06 Spec
courses at Centrali@'CC," 2014, p. 44Brewer, 2014pand Lower Columbia Collegé4d.CC,"
2014, p. 6)n Washington Statihat addresed the questions and evidence discovaetelde site.
Thiswould enable me to engage the public and create a network of eyes and ears that would be
searching for additional examples of similar evidenc other possible explanatory
interpretations Theseollegecourses were offered in the spring and summe0d# 2

Il n August of 2014 | returned to the fibone
cameras in the vicinity | had emplaced several weeks before. | was hoping to catch on film what
was responsible for the site. The site was undisturbed armbiies and skulls that | had left
were in the same places. Again this was rather disconcerting in that scavengers were still
avoiding the location almost IGonths later. Of the three trail camer@¥ild Game
Innovations digital game scouting camera Madel.3x with SD cardjpat | 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 Istn images were present. How canirefrared enabled day or night

trail cameratake 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 d014 one of my former students Mr. Gerald Mills contacted me with
exciting news. He had found two oontSher fAbone
Helerts. He was referring to the Lewis River side. The first site was located on the Green River
side. He sent me pictures of several elkentdencesamples that exhibited very similar dental
impressions to the ones on the deer bones that | had discovered. These samples were very clear
and measurable. These ribs watso seeminglfi s t a ¢ k @ilg in frantrof astump. It
looked like whatever had been chewomgthese 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 bestample was casteid plaster Careful neasurements were taken
of track length, width, heel width, step length, atdde lengths. These track prints and the
subsequent measurements did not match known examples of any currently classified animal
specieshat inhabits this specifiPacific Northwest ecosystem

A preliminaryanalysis of althree sites illuminatethany of the same characteristics,
over three different locations thin relatively closgyeographical proximity.One of he elk
skulls exhibitd similar bluntfocet r auma, t he b o ma pgilelocateden frénsof a c k e d
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 impresSibesemaining

bones and deposition sites were also undisturbed by scavengers.
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| met Mr. Gerald Mills and his son Mr. Aaron Mills, both former students of mine from
Lower Columbia College on 310CT2014 andwe joyreed t o what we had now
Sack #20 up above the Lewis River. After arri
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 timbée. 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 ufisturbed. | took pictureCanon PoweShot A542 6.0 Mega Pixgls
and videgSony DCRSR85 1MR60GB Hard Drive Handycam Camcorder with 25x Optical
Zoonj 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 seach turned up moreone evidence the form of another rib with flat incisors
exhibited which wa&EB#lBoeadd sndk i#w2d.y | inked to A

Once again the process to identify and classify the animal or animals responsible for the
activities associatedith what was nowhree 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 differen¢vidence collectiosite and doing some additial 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 tHellowinga nal y t i ¢ a | UsiegsB®ti faphonomy e d i

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
assemblagesinh e Mount St . Hel ends ecosgstem of the

Gerald Mills Evidence Discovery Narrativ& Now | wi | | take up the
in this discovery with some excerpts from my
Towng nd o .

AMr. Townsend was an instructor of a cl ass
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 thendareehdound in a
bone pile. | proceeded to file this in my mind as a useful piece of information.

Now to the excerpts from my field journal: 012814 my son Aaron and | were camped
near boundary trail #1 on the east side of Mt. St. Helens. That monamgyossed 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, whese 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. | hit some sticks together to see what would happen,
probably shoul dsspdokedvehatever it bas iotathestimbert abross 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 temites.

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 staetgidg other bones here and there.
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| 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 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. | found two rib bones with flat inciser mark
on them. This reminded me of Mr. Townsendos
known predators would make with their teeth without leaving canine marks. The impressions
were more like a person would leave biting into something, except theynweindarger. |

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 ¥ mile away. The plan
was to hit trail #1 and walk east on it for a mile or so. Before welgwetAaron 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 heoki 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
castable The track was 160 |l ong x 70 across ball
measured a 720 step with a 1440 stride, heel
direction they were headed but once we got up over the bank the forest floorspasdgy 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 theélegfound 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 sdhieg 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 backacking 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 | noticed that there were actually two different size incisor
impressions on one of the rib bones | had collected lpgss mother and offspring; very
interesting.

On 98-14, 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 sland 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 thmd spine wa
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. | collected three of these anddit 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 thesbones 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 1031-14, Mr. Townsend went with Aaron and | back to the firskidllisite (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 impressiansthe 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 areabysmalni mal s. We werendt able to find th
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 g@oiwh dment

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 bondsyt | 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 excepbdkimigna
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.

| was very curious as to what we had found, so | decided to take a maetimlaok into
this. After doing some research on elk predators, | 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 tledlected bones did not match any of the known

predators | decided to compile our findings into a report. | 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 cougrs 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@hoice

both cougars and black bear (Pictures were taken with a Nikon Coolpix S9500 wddo

recorded with an ASUS Nexus 7 Android)

This concludes the discovery and collection narrative. The invent@gsbimortem
evidence collected from each individualdence deposition location haeen carefully
inventoried and preservedPerishal® Neoichnologicevidence in the form of tracks arichck
line measurement dataspreserved as well. One of the tracks was castptasterand the
track line was carefullyeconstructedexaminedmeasuredand recorded The totality of the
evidencecollected necessitated an integrated cross disciplinary examination framework. For the
purposes of tls examination we choge integraté=orensicBiotic Taphonomy and
Neoichnology into a format thanablel us to examine all of the evidence collededth
singularly and comprehensiyan the process asuccessfullyestablishinga base line profile of
the carnivore taxa responsible.

Taphonomic Research Framework

ForensicBiotic Taphonomy providesneanalytical framework which enables the
organization bapplicable evidence and datdlected into a format thalluminates comparative
resultsrelated tgpost mortem bonassemblage disarticulation sequencing and residual
scavengetooth pattern artifactHaglund,et al 1989 Haglund& Sorg, 2002) Disaticulation
sequencing provides additional cluesto what typs of predator or scavengaray be
responsible (Bright, 201@®ickering et al., 2013, p. 1303This forensic reconstructiorprocess

illuminates the fact that predator and scavenger tagattdifferent areas of a cadaver
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guantifiable reasons that can be attributed or generally assigned to specific flaemeser &
Stanford,200Q p. 360;Bright, 2010;Cantu,2014 GarciaPutnam, 201"Alberta Fish and
Wildlife,” 2015, p. 3 "Center br Wildlife," 2015). Disarticulation sequencing is dependent
upon a large degree of variables which must be examined and considered for potential
applicability within individual research strategigtaglund et al., 198% antu, 2014Garcia
Putnam, 2014)Disarticulation Sequencing provides the first boundayeof our Biotic
Taphonomic research framework.

The body of scientific evidence related to erstanding taphamic dentition morpho
physiologicalsignatures o€ontemporaryargebodypredators arrently available is limited
however there is sufficient data availablermake comparative analygiessible(Bright, 2010)
Careful examination and alysis of dentition morphphysiologymay help identify thesource
of the carnivore or scavenger resgible(Carsongt al,200Q Foust, 2007Bright, 2010
Fonseca & Palacio2011, TedesciOliveira, et al 2011) The identification of resident
carnivore and scavengexapresent within a specific ecosystamd charting the dentition
morphaphysiologyof eachenables @rocess of exclusioor inclusion The amount of
resources available for examining the measurements and shageerhporarypredator teeth
are widely availablelyman, 1994 Foust,2007 Smits& Evans,2012 Christensen2014
"Skullsand Teeth,"” 2015)The examination and analysis of all prey bone askegaldental
loadinjury patternsvould help to establishbaselingorofile of tooth measuremesand shape
data which can #nbe assigned to or eliminaspecificpredatos or scavengerresponsible for
t heonmeBs t ac MountSt. Helers Foaensiadental load injuryanalysis provides the
second boundargdgeof our Biotic Taphonomic research framework.

Neoichnologic Research Framework
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Neoichnology provides agntific 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 evidegeeeratedrom througtout geologic
history(Gingras, et al, 2008ressan, 201 INeoichnology and trace fossils," 2014ny
organism can produce several different types of trace evidence based upon specific behaviors
("KU Ichno," 2015). Somexamples of thisype of behavior basezkidence would inade
tracks, nests, burrowkprings,scat, feeding activity, or any other traces that could be correlated
to a specific organisrfBromley,1996 Bowen& Hembree, 2014) Trace fossils or
flchnofossil® arepreserved in place and recoafdbehaviowhich are rarely transported out of
the immediate deposition environment (Catena & Hembree, 20M3.gives researchers the
ability to situate the trace maker within a specific geographical location. The Neoichnologic
evidenceprofilescollected from dlthree prey bone assemblages\agy similar in content and
disposition. Behavioraltraceichnofossils include bone stacking behavior, choice of mregrth
of scavenger activitygnddisarticulationchronologyand methodology This evidenceategory
provides the first boundadgeof our Neoichnology research framework. Physicate
ichnofossils includindootprints and track line evidee integrated for comparative examination
and analysigrovides the second boundaggeof our Neoichnologic reearch framework
(Meldrum, 2007)

Integrated Research Framework

The Integration of Taphonomy and Neoichnolegablel a multispectruncross
disciginary research approach that vegecifically tailored to the examination and analysis of
thefi B o h @ eXdenceprofilescollected Thiscross disciplinaryrameworkenable& us to

examine each individual piece of evidence singularly and within potentially related camtexts
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expositoryscenarios We will methodically document, measure, record, tglagnd explain
within context every item collected. After this process we shall seargotential patterns that
may emerge definitiveliinking or preventing the linkage ofdividual pieces of evidence into
anintegratedexplanatorynarrative. Indivilual and consolidated conclusions willdaefully
crosscompared against current scientific research and theory to further narrow the identification
possibilities regardingotentiallyresponsike carnivore taxa. Finally, integratadalysis and
conclusons will submitted for public examination and critique in the form afult-level peer
review procesbefore submission for formal publication consideration.
Evidence Examination

Mount St. Helei@s isgeographicallyocated in the nain central area of the Cascades
Mountain range.The CascadeRange stretches over 700 mifesm Southern BritistfColumbia
to Northern Californiaand parallels the Pacific Ocean about-180 milesinland ("Cascades,"

2015).
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The geographicdbcationdirectly around Mount St. Helégis a region that has seegular

volcanic activityand is currently recovering from its most recent eruption on May 18, 1980
("Science Update," 2010Eruption,” 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 canadensisblack tail deefOdocoileus hemionus columbiajusiountain
goat(Oreamnos anrecanug, black bea(Ursus americanys cougarPuma concoloy, lynx

(Lynx canadensjsandwolverine Gulo gulg, (Thompson, 2010)The resident species listed

above illuminate the both the prey animals and the potential predator taxa responsible for the



USING BIOTIC TAPHONOMY SIGNATURE ANALYSIS AND 20

evidence receered from three geographicaigparated deposition sitéscovered within this
ecosystem

The firstprey assembige deposition site titledBPO was located on the nor#ide of
Mount St. HeleGs approximately 12.5 miles from the cratethe Ryan Lakénterpretive Site
area. The elevation at thexact depositiosite is approximatel2900 feet above sea levélhe
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 &ésgenwas located in the
lower elevation and narrower throat of the funnel. Bpiscificfunnelmouthlocation is
approximately 150 feet from slope to clifélue huckleberries\{accinium deliciosujrand red
huckleberry(Vaccinium @rvfolium) bushes arguite numerous.In addition theremainingflora
generallyconsists of very larggrst and second growttoniferous trees with littlendergrowth
anda under canopy visibility range of approximat26/300 feet.

Thebiotic taphoromic evidence collged includedl7 specimens of bonacluding

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 hooff(@)n the black tail deer@docoileus hemionus

columbianu¥species
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Bone Pile (BP)
N . Mount
25MAY2013

BP#1RB1 [
BP#1RB2

BP#1RB3 [

These specimens exhibitpdtentialevidence of mechanical manipulation and werlgected to

stacking behaviar One partial shoulder assembly from the stack was not collected or catalogued
into the specimenvidenceprofile. It was recorded but not colledtbased upon preliminar
examination which did not reflect any potential mechanical manipulaiwotographic

evidence has been retained for referentiee posimortem remainsf at least two animalsere

also recorded at the site based upon the skull evidence pi®saihevidence suggestduunt

force trauma athe potentiatause of deathAdditional bones were also observed within a 30
feetconical shapedebris field. No hair or otheseparatdlesh evidence was present at the site.
Disarticulation sequencing and giving bone examples were noted and recorded. Firally,

lateralpostmortemcone shapegrey assemblage debris field pattevas noted and recorded.
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No specimen evidence wasbjected to scavenging behaviohll of the bones present in the
immediatedeposition zone were observed to be relatively frédhevidence not physicht
collected waphotographically preserved in the form of photographs and video.

After closely examining all of theone specimens collected ofibur ribs evidenced
observlale and measurable mechanical manipula¢giadence Dentalload attributedavulsion
injury measurements were taken with a Mitutoyo dial caliper in both millimeters and inches.
SpecimerBPRB160s vent r althasapodsibemsolabcusp ikngresonatthebreak
ontheinside. It also showsne flat incisor impression aheside oftherib near its dorsal end
. 500 ( WwiRe. SpeaimerBP/RB2 exhibited one flat incisor impression on #ige of the
ribneartheventraa nd . 500 ( .1pecimemdP)RB3ExHbied one flat incisor
i mpression on the side of nmhvade.rSpdcimeBP®B4 t he do
was broken diagonally at the ventral end showing slightly jagged on the inside edge. It also
showed surface texturesturbance on the dorsal emthich may have occurred duritige
disarticulation processNo othervisualevidence was observed or recorded for thevidence
specimens.The rest of the specimens showedvisually obviousnechanicamodification or
scoring by teeth. Small amounts of flesh remained attachmuktofthe lower foot bones. All
of the additional specimens were disarticuldiathone were cracked or chewed with enough
force to leave discernabiepressions

The Neoichologic evidence collected ehavoral in disposition. Bone collection and

stacking behavioravidence wa observed, examinedndrecordedor further analysis.
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Bone Pile (BP)
N . Mount
25MAY2013

Prey selection was recordetihe staclof bones was positioned in front of a small log where
one could ea®nably theorize that it may have been utilizsa potentialseat. Rib
disarticulation procegsfrom spinal column vertebrae evidence was also raneldrecorded
Consumption sequenbehavior as evidenced by surviving specimens within the bone pile
suggestspecificdeliberateprocesss andpreference choicesRotential evidence of skull blunt
force trauma suggespsedatory behavior patternather than accidents or diseaseck of
scavenging behavior or evidenpetentiallysuggests territorial arking, predatory site
identification, or continued proximity presencetloé predator responsihleSite location and
topographic funnelinglsosuggest the possibility of pinclpointhuntingor predatoryambush

behavios.
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The second deposition site titled #Kwas locatedn the soutlside of Mount St.
Helerts near Boundary Trail #1. The exact location remains clagsdiprotet the integrity of
this critically sensitiveesearch environmenthe elevation was at the exact deposisaa was
recorded aB900 feetabove sea levelThe site is located on a small flat plateau at the base of a
slope that leads to a gd between the Cispus and Lewis Rivers watersheds. This location is
commonly referred to as the @ Dar kweby yearade 0 .
clear cut which contained scattersdall clearings.Thesurroundingerrainexhibitedlarge old
growth and second growth coniferous trees with significant intermediateew@bvegetation
groundcover. Theexistingground vegetation is intermittewith small clearings opening @p
regular intervals Visibility ranges from less thab0 feetto ove 300 feet There is at least one
active surface water spring Wwih approximately300 feet of the bone pile which provides water
to the immediate area@lue huckleberriegvaccinium deliciosujrare very pevalent in this
area. The ungulatbonesample evidenceecovered fom this deposition location wéssh.

The biotic taphonomic evidence collected included rib boneE(@)1/RB1, EK#1/RB2,
EK#1/ RB3, EKI#/RB4) and one vertebrdeK#1/V1 and lower legs bones (4) from an elk

(CervusCanacensis.
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EK#1RB1

' e
§ ‘%

EK#1RB3

EK#1RB4

EK#1 (BP#2)
S. Mount
23AUG2014

Dentalloadattributedavulsion injurymeasurements were taken with a Mitutoyo deliper in
both millimeters and incheslhese specimens exhibited potential evidence of mechanical
manipulation and were subjected to stacking behavior. Skull evigeasensuggestedlunt
force trauma as cause of dea#irses accident or diseas&dditional bones were also observed
within a large prey assembly debris figldssiblysuggesting more than one decedeyid hair

or otherseparatdlesh evidence was present a #gite. Disarticulation sequencing and surviving
bone examples were noted and recordgchenger activity was almost naxistentand when
re-visited on October 312014 wasunchanged A very small amount o§pecimen evidence was
subjected tadentifiablescavenging behaviorAll evidence not physically collected was

photographically preserved in the formpifturesand video
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After closelyexaminingthe bone specimens collected all showed evidenearging
degrees omechanical manipulain. The ertebrae designatdeK#1/\V1 hadone dorsal tip
i mpression of appr ox irouadimeresgion.appdarcs tope2the tahimenoj . T
a small scavenger. Specimen#llRB1 6 s ventr al i's broken and app
off with no identifiable teeth impressions evident. #KRBL1 has five different distinctivand

one inconclusivéite mark locations EK#1/RB1-1 marks appear to have been made by three

| arge flat i ncisors. Mar k #1 measul5d4%9%mm) 750 (
wi de. Mar k #3 measures appr oxi mantsgitoffat. 6 20 (1
this location.The bite adius for EK¥1/RB1-1 i s 1. 65 0 0 #RBL12 shotvsrome . EK

incisor impression on the outside and two impressions on the ofside rib. Thepredatorbit
through but did not break the piece one tooth whiclperforated the bone measd. 5 5 0
(13.97mm) w3.8lmm)thickd The hobedmay have flexed around this tooth and then
returned to shape thus magian exacteasurement problematicThis further suggests that the
boneds age atorcomsemption ane mastitatigs coatengpaorary to deabin
within arelatively short approximattme frame EK#1/RB1-3 evidences the same flat tooth
impressionshap wi t h small er sizes. Mar k#1 grazed th
wi de. Mar k #2 measures .31250 (7.94mm) wi de.
EK#1/RB1-3 bite radius measurds. 1 97 0 ( 3 O#1/RB3-mimghipped bltKvith no
discernabledoth impressions. EK/RB1-5 evidences a missing section of bone material that
measur es 1 BK#IRBB6 sHomsmundiscernible marks that appear to have been made
by rounded molar cusps in the form of shallow dents.

Evidence specimen EX/RB2 seerm 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 markis a long thin chip missing whighe asur es . 550 (#UBRB3%&mMm) | ong
been masticateon at the ventral endEK#1/RB3-1 exhibits two flat incisor impressien
Mar k#1 measur pswi 880 (Mabbkthth measur#¥RB32 400 (1
has missing material that measures 1.750 (44.
visible. EK#1/RB33 has a | ong edge piece missing which
inside of this specimen has two flat i mpressi
long. Specimen EKL/RB4 is missing both the dorsal and vehands as they haveén
masticateaff. EK#1/RB4-1 shows one flat incisor mark that measures .37 (9.4mm) wide.
EK#U/RB42 exhi bits two flat i nci s dg56mmppideessi ons.
Mar k #2 measures . 290 ( 7 cdnparemery closgltb ¢he These i
previously detailed smaller incisevidence. Theldt end of themcisors is quite clear.
EK#1/RB4-3 has twaoundcanine impressions on at the dorsal end that measure .125 (3.18mm)
and .325 (8.26mm) on center.

The Neoichnologic evidence collectiedm the exact location of this prey assemblage
depositis behavioral in disposition. Bone collection atacking 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 colut@iorae 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 behaaipatterns.Lack d scavenging behavior or evidence
suggests territorial marking, predatory site identificateoror continued proximity pigence of
the predatortaxaresponsible.Comprehensivestrain analysis and the large amount efipheral
bone evidence strongluggest repeated ambush behawmanifestation

Within half of a mile of this site sevena@cognizabldéracks were foungressed into
firmly packed Hemlock cones which wehen further compressed into thard packed dirt

substratesurfaceof a major trail One of the t@cks was casted using plaster.



