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ABSTRACT

Scavengers can significantly alter a forensic scene and consume, modify,
disarticulate, and disperse bodies. However, little research exists regarding scavenging in
Central Florida, specifically scavenging involviBtack and Turkey dltures Coragyps
atratus, Cathartes aureespectively. The purpose of this studyto examine the effects
of vulture scavenging on consumption, disarticulation, and dispersal ofstrdd
carcasses in the Central Florida region. The research sample consisted @ (Suspi
scrofg carcasseweighing approximately 25kgs that were deposited in two distinct sites
(shaded and unshaded}la Deep Foundations Geotechnical Research Site located on
the UCF campus. Two field cameras were placed at each site to recordvéTeystg
decomposition, and dispersal. The dispersal data was mapped and analyzed using ArcGIS
v. 10.2.2 spatial analyst tools. Additionally, the scavengers recorded during the research
period were noted, and their effect on disarticulation, consumptobdiapersal were
analyzed. Overall, while the canopy at the shaded sites did not impact vulture scavenging,
grass height, the site perimeter fence, and the ground surface foliage density impacted
vulture dispersal patterns. The majority of elements wesgedsed within 6m of the
initial carcass deposition. Through analysis of recorded video it was determined that
vultures were able to completely skeletonize a eitt¢d carcass in approximately 8
hours of feeding time. In addition to vulture activity, spoms were recorded further

dispersing and modifying skeletal remains after vulture activity had ceased.
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CHAPTER 1: INTRODUCTION

The cecomposition of an oemism is influenced by many factpssich as
temperature, humidity, soil acidity, and rainfall. How these factoro#rets interact
form the taphonomic process unigoea specific geographic regigklepinger 2006)
Knowledge of how decompositigogrogressesn specific regions igmperativeto
accurately determingme since death (TSD) as well as post mortem interval (PMI) in a
medicolegal forensicontext One of thegreatestactors in determiningme since death,
and which also has a huge impactRml, is the amount of scavenging activity that takes
place in a regioiKlepinger 2006). Heavy animal scavenging can drastically alter PMI by
progressing decompositional processes ejlondtheir expected PMI. With the
remarkable ability to alter forensic contexts, it is essential that forensic anthropologists

are familiar with local scavengers as well as their scavenging practices (Pokines 2014).

Many commonly encountered animals conttébto the scavenging and
disarticulation of forensic remains. Coyotes @ndemichroughout the continental. 8,
and are voracious scavengers. They have been known to accumulate at sites of carrion
and can consume and cache much of the soft tissueaot@ss, advancing the
decomposition process, and altering TSD assumptions (Pdkxid3. Coyotesvill also
gnaw on bones and can scatter and disarticulate forensic remains when feeding as a pack.
Rodents, too, are very common in the continent&8l &hd lave a biological need to
grind their teeth on hard objects like bone and wood. Additionally, some rodents engage

in osteophagy in order to acquire minerals that rarely occur in nature, like phosphorous,



and anc (Carlson 1940; Coventry 1910Nhile coyotesand rodents are familiar

consumers of carrion, vultures are capable of having the largest impact on TSD and PMI
due their ability to access vertebrate remains that terrestrial scavengers cannot, including
hanging victims (Komar and Beattie 1998) as aslareas enclosed in fences. In

addition to their ability to fly, vultures have been knowifieged in large groups (Wallace
andTemple 1987; Reeves 2009; Spradley et al. 2012) and, according to Spradley et al
(2012), vultures can skeletonize a fully fledhcadaver in approximately five hours,

where normally progressing decomposition can take up to four months before
skeletonization occurs. Due to the keen sense of smell of some New World vulture
species, the powerful eyesight of others, and their colkatbility to fly, the likelihood

of vultures discovering forensic remains is greater than that of coyotes or other terrestrial
consumers of carrion. This exemplifies the type of problems that vulture scavenging can
have on determining accurate TSD and PWith increasing black vulturf@Coragyps

atratug andturkey vulture(Cathartesaurg populationsn Florida (Avery 2004) one can
assume that vulture contact with decomposing forensic remains will also increase,
making expanding knowledge of how vultusgggecifically affect TSD and PMI in

Central Florida a priority.

Objectives

The purpose of this project is to determine the typgv@nscavengers active in

Central Florida, including but not limited to vultures, and to measuredffedt on PMI,



TSD, and the dispersal of remains in both open, and heavily shaded environments in
Central Florida. Similar studies have been conducted on elements of this project in other
areas of the country (Table &)g.(Beck et al. 2015Houston 1986Klippel and

Synstelien 2007Reeves 2009; Ricketts 2012; Roen afehner 2005Spradley et al.

2012 Sorg et al. 2012; Thomaides et al. 1989;), however they are either environments not
analogous to Central Florida, or they do not cover the same rangasiinaiele factors

as this project.



Tablel: Summary of Research Details UsedRiesearctWhere Scavenging Was Observed On a Carcass in a Unique Microenvironment

Study StudySample # Duration Location Scavenger Species Deposition
Spradley et al(2012 | Human Homo 1 Nov 19- June 10 San Marcos, TX (Central Black Vultures Grassland, no tree
Spatial patterning ol sapien3 Texas) (Coragyps atratus cover
vulture scavenge Turkey Vultures
human remains (Cathartes aura
Beck et al.(2015 | Pig (Sus scrofa 2 June 15 July 17 Arivaca, AZ Black Vultures Desert, one in
Animal Scavenging (Coragyps atratus shade, one in direct
and Scattering anc Turkey Vultures sunlight
the Implications for, (Cathartes aura
Documenting Bordel Dogs(Canis familiarig
Crossers in the Cats(Felis catu$
Sonoran Deser| RavengqCorvus corax
Houston (1986 | Chicken Gallus 74 5 days Barro Colorado Island, Turkey Vultures Tropical Rainforest
Scavenging Efficienc] domesticuls Panama (Cathartes aura
of Turkey Vultures ir Black Vultures
Tropical Forest (Coragyps atratus
Reeveg2009 | Pig (Sus scrofa 5 26 days for pigs 1 and 2 San Marcos, TX Turkey Vultures Grassy, no
Taphonomic effects ¢ Goat Capra No duration fomig 3 (Central Texas) (Cathartes aura overhead foliage
vulture scavenging aegagruj 10 days for the goat Black Vultures
12 days for thepig 4 (Coragyps atratus
Ricketts(2012 | Pig (Sus scrofa 28 Aug 8- Oct 14 for pig  Holliston, MA (Eastern Turkey Vultures Grassy, forested,

Scavenging Effect
and Scattering
Patterns on Porcing
Carcasses in Easter
Massachusetts

one
25 days for pig two
30 days for pig 3

6 days for pig 4

6 days for pig 5

Mass.)

(Cathartes aura
Black Vultures
(Coragyps atratus
OpossuniDidelphis
virginiana)

Fisher(Martes pennanyi

Raccom (Procyon loto)

wetland, buried,
submerged. All
with tree cover



Study StudySample # Duration Location Scavenger Species Deposition
Roen andYahner | White-tail deer 36 Jan 200G Mar 2000 Gettysburg Park, PA Turkey Vultures Habitats put in
(2005 Behavorial | (Odocoileus Dec 2000- Mar 2001at (Cathartes aura three categories:
Responses of Avig virginianug 18 sites Black Vultures Open, Edge,
Scavengers ir (Coragyps atratus Wooded
Different Habitats American CrowgCorvus
brachyrhynchok
Blue JaygCyanocitta
cristata)
Sorg et al.(2012 | Pigs Sus scrofa 9 1 year Maine Turkey Vultures Various, forested

Taphonomic Impact:
of Small and Medium
sized Scavengers i
Northern New|
England

Klippel and
Synstelien(2007)
Rodents ag
Taphonomic Agents
Bone Gnawing By
Brown Rats and Gray

Squirrels

Human Homo
sapien3

10 16 months to >30 years Knoxville, TN

(Cathartes aura
Bears(Ursus
americanuy
Coyoteg(Canis latran$
Crow (Corvus
brachyrhynchop
Fisher(Martes pennanji
Raccoon(Procyon loto)
Bobcat(Lynx rufug
Gray Squirre(Sciurus
carolinensi3

Brown Rat(Rattus
norvegicuj

Temperate
environment



In aneffort to fully comprehend thefects that vultures and other scavengers
have on the decomposition process in Central Florida, fouSpig §crofacarcasses
weredepositedn a regulated, fenceith areaand continually observed throughout the
decomposition process until advanséeletonization occurre&ince vulture activity
was the primary desired scavengihg fence providednadvantagéy restricting access
of large terrestrial scavengessthin the site By observinghe decomposition process as
it progressedinhinderedit can be inferred that an accurate log of when scavengers,
specifically vultures, encountered the remains. This included what interattteynisad
with the remainsincluding dispersas well as how they affected PMI and TSD
estimations. In additiorthe effects ofree coveon scavenger behaviors was also tested
since an important aspect of determining how PMI and TSD estimationagedfis
understanding likelihood of scavenger interactions with remains. In the case of avian
scavengers, mostlyeon sight to locate carcasséswever, many other carrien
consuming spaes have been known to follow turkeyltures(Stewart 1978; Wallae
andTemple 1987)which use a specialized sense of smell instead of sight to locate
carcasses (Stager 1964). The three main objectives of this research project include the

following:

1. To determine the type of scaveng@articularly avian scavengemmmonly

interacting with vertebrate remains within a fenaedrea in Central Florida.

2. To determine the effects scavengerticularly avian scavengetsave on

taphonomyand dispersal of remaims Central Florida



3. Todetermine what affect envinment has on disarticulation, scavenging, and

dispersal of remains.

The following chapters will cover the background information necessary to
understand the mechanisms behind human decompositiorSihdndanimal
scavenging and dispersal of remaina iiorensic context, as well as those fauna and their
scavenging tendencies that are commonly encountered in Central Florida. Additionally,
the materials and methods utilized in this research will be listed and explained, followed
by the results of the rearch. The resulting data will be discussed in the context of

similar research, and then a final conclusaon future considerationgll be drawn.



CHAPTER 2: BACKGROUND

In order to conduct this research, it was necessagvtew thebackground
literatureregarding decomposition adD, animal scavenging artispersabf
vertebrate remains in a forensic context, as well as scavenging behavarsafocated
in Central Floridahat have been known to interact with remains during the
decomposibn processSpecifically, animal modification of seftssue and skeletal
elements was included to provide further detail on what taphonomic processes might be
encountered, in addition to which of these Central Florida scavengers weréeatpso

encounterthesample carcasses

Human Decomposition

The study of the changes in biological materials from the point of death until the
point of recovery and examinationksownas taphonomy. Taphonomy waserm first
coined by Efremov in 1940 and is defthas "the science of burial". The interest in
taphonomic changes in remains and the necessity of knowledge surrounding this process
for medicolegal purposes spurred the formation of the forensic taphonomy subfield.
Forensic taphonomy s t h e fise thandeg in bidlogitahremains from the time of
death until their recovery and analysi so
anthropologists study processes like, decomposition, disarticulation, scavenging, and

dispersal of remains.



Decomposition bgins immediately following death, which is defined by Perper
(1993) as'the irreversible cessation of the brain, respiratory, and circulatory abilities,
causing internal biochemical reactions in response to the depletion of oxygen in"tissues
Once thessystems cease to function, the body can no longer stave off the processes that
occur during decomposition. At this point, decomposition occurs on a continuum, where
the different stages are determined based mainly on gross tissue change, as well as
underlyng chemical and physical reactions that occur after the point of death. On this
continuum are fivenain stages of decomposition: fresh, bloative deay, alvanced
decay, and skeletonizati@rable 2)(Clark et al. 1997)FurthermoreCa s per 6 ss Rul e
that when all variables are equal, and there is access to air, a body decomposes twice as
fast as a body immersed in water, and eight times as fast as a body buried in the ground

(Madea et al. 2007).

Table2: Summary oDecompositiorStages

Decomposition Stage  Time of Onset Summary Change
Fresh| Attime of death  No discoloration, mortis Mortis Triad
triad
Bloat 24 hi 48 h Decomposition releases  Carcass will change colors
gas that are contained ii  and carappear to be much
the carcass larger than at time of death
Active Decay 24 hi 2 Weeks Majority of softtissue Carcass will be reduced to
loss, color change, odol  connective tissue and bone:
is given off and will progress through
multiple color changes
Advancedecay 2 Weeks 4 Greasy bones with som: Bones will begin to dry out,
Months soft-tissue adhered to  skin and remaining soft tissur
remains, could include  with dry or be consumed by
mummified skin dermestid beetles
Skeletonization 4 Months- Dry bones & weathered Bones continue to dry, can
by the elements stain from algae, sun
exposure, etc. Cortical bone
exfoliates, bone will erode




The fresh stage of decomposition begins the moment after death. As oxygen flow
ceases, autolysis occurs in the cells. Autolysis is caused by the mitochondria of the cells
expanding and rupturing the cell as a response to lack of oxgaeitarly, cellulardeath
initiatesthe breaclof the lipoprotein membranes of lysosomes that contain high
concentrations of enzymes, like lipases and protea$esh cause the deconstruction of
intestinal protein, lipids, carbohydrates and Dfvans 1963)As a result othe lack of
oxygen, adenosine triphosphate (ATP) cannot be produced (Love and Marks 2003)

which will result in further decompositional processes.

Also immediately following death, algorartis beginsvith modification of
normal human body temperaturg {€, 98.6°F) to ambient temperati{E&x and
Graham 2000)A cooling rate of 1.5°F per hoig generally accepted as normal,
however, there are maiyternalandexternalvariableshat affect the ratestill, algor
mortis as dool fortime since deatkdimationis generally applicable within the first-10

12 hours postmortem (Dix and Graham 2000).

As a result of gravity, the blood in the body pools in the-lgwg body tissues,
resulting in a reddispurplecolor. This is referred to as liverartis. The subcutaneous
pooling of blood may beconmevidentas soon as 20 minutes after death (Perper 1993).
The blood pools can be blanched early on during the process, however, over time, the
lividity becomes fixed, and blanching is no longer possible. This occurs approximately 8
12 hours after death and can also be usedsstdetermination ofime since death (Di

Maio and Di Maio 2001).
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Rigor nortis is a result othe decrease of cellular ATPgper 1993). ATP is
necessary for proper muscle function, and when ATP cannot be created, the actin and
myosin of the muscle bridges cannot function resulting in the muscles binding in a
contradile form (Perper 1993). Rigor ontis can occur as early aszhours and can

persist for up t@l8 hourgClark et al. 1997).

Autolysis initiates the bloat stage of decomposition, by breaking down the
biomolecular components of the body. Microbial activity results in carbon dioxide and
other volatile compounds thhécome trapped in the skin of the neck, scrotum, and
abdomen (Vass et al. 1992). Bloating depends on physical trauma to the body, as gashes,
and cuts will cause theplatile organic chemicals (VO@) dissipate rather than become
trapped under the skin,uldecreasinghe amount of time the cadaver is bloated.

Bloating can last as long as chemical decompos#timhanaerobic microbial activity

occurs (Vass et al. 1992)

Active decay is an ongoing process that occurs during autolysis and lasts
throughout he decomposition until sefissue quantities are decreased and entomological
specimens retreat from the corpse to pupate. The same components of decomposition that
result in bloating contribute to the color change ofdbietissues, as greens, blacksna
browns occuthroughout the progression tissuedecompositiorby microbes as they
proliferate and a buildip of biliary acids occur (Clark et al. 1997). As these processes
continue, he body's tissues are liquefied and drain from the oriioeswounls created

by maggots feeding on the tissues. The skin slips off the corpse in sheets, around the

11



hands and feet as the cells degenerate. Eventually, active decay ceases pamzkss of

decompositiorconvertsinto the next stage.

Advanced decay occuusually with the help of weather and microbial
decompositiorof the bonesnd remaining soft tissue. Bones are largely exposed to the
elements from pervasive insect activity and animal scavenging. The laissots to

remain are the dense connectigsues of the joint surfaces (Stewart 1979).

Oftenthe transition between advanced decay and skeletonization is subtle, as the
minerals and chemicals in the bones are still being utilized by the environment, and the
bones are almost entirely dry and eged. This is the longest stage of decomposition
with no demarcated end. During this stage, the bones can be used by animal scavengers
for tooth honing and grinding, as well as a source of minéZalder et al. 2007; Swift et
al. 1979. The bones are sjdeted to the elements and can change color and shape
depending on the intensity of the sun, resulting in bleaching, and cracking of the bones.
At the most extreme level of skeletonization, the bones are crumbling in situ as a result of
the environment, wéther it be rain, sun exposure, acidity of the soil, or other factors

(DamannmandCarter 2014

For decades, forensic anthropologists scored the many intricate and continuous
stageof decompositiortypologically and qualitatively. The inaccuracy ofstimethod,
however, has forced forensic anthropologists to desigre effective means of ranking,
grading, and scoringeneral forensic progression, both in the soft tissue and in the

skeletal material. Further details on these scoring methods are coveieapter 3:
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Materials and Methods

Time Since Death

Estimating the amount of elapsed time since the death of an individual is
extremely important, because it aaiminateindividuals fromthe pool ofpossible
decedents;onfirm or refute alibis giveto police from suspects, asdmetimes provide
important details surrounding the circumstances of the individuals death. Determining
TSD usually entails estimating the probable rate of decompositioclaondologically
working backwardThere are seeral methods often utilizetb establish decomposition
rates and' SD, such as accumulated deguaseys (ADD), entomological data, the mortis

triad, as well agnvironmental conditions

Accumulated degredaysis the representation of thermal energy units that ar
available to facilitatdiological processes like bacterial proliferation or fly larva growth
(Megyesiet al.2005. Calculation of ADD requirethata base temperature be subtracted
from the daily average temperature, and all these average tempebataded together
for the approximate amount of days that decomposition has occurred to the point in time
one is trying to calculate for (Vass et al 1992hst often a base temperature of OC is
used due to the fact that while some bacterial proliferatiay be occurring,
temperatures below freezing significantly retard biological processes which require

energy (Vass et al 1992). The temperature recorded in Celsius is then recorded over the

13



period of time intended for measurement, and then added togefrexduce the ADD

for that temporal period.

When using entomological data to makeD determinations it is not uncommon
to utilize ADD in conjunction with the life cycle of a known recorded species of insect,
most often a species of fly. Flies come imizxt with the body within a few hours after
death when the subject dies in an aerobic environ(@erinard 2007)At this time, flies
lay eggs on the carcass which hatch into larva that feed on the carcass and grow at a rate
specific to each species. laterequire thermal radiation to progress through their life
cycle,with each specieBavinga unique base temperatufderefoe, entomological data
recovered from a carcass can be compared to ADDvdrehmoving in reverse
temporal direction, can deteime at what time eggs were deposited on the carcass
(Gennard 2007)if time of oviposition is determined, it can be deduced that the subject

died close to that time.

Determining thel' SDis usually much more accurass it ismeasured in hours or
days wken dealing with a short postmortentarval. This is because algor, liver, and
rigor mortis all occur within the first2 hours of death, so encountering one of these
processes is directly inchtive of a recent death (Dix a@taham 2000). These early
pogmortem changes usually occur with less variation, makingjgineg time since death
easierthan when encountering heavily decomposed or skeletal remains (Clark et al.

1997). Extensive decomposition is much more variable and is affected by many intrinsic
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and extrinsic factors. These longer postmortem interval ranges are placed in weeks,

months, or years, and usually given in a large range (Klepinger 2006).

Depending on the environment of deposition, cause of death, and many other
factors, decompositioraa occur rather quickly over the course of a few weeks, or over a
longer period of time better measured in months (Klepinger 2006). The primary
determinant of soft tissue decomposition is temperature, which accounts for 80% of the
variation (Megyesi et al2005. This is largely due tthetemperaturé effect on bacteria

proliferation as well as the lifecycle of insects involved in the decomposition process.

Other factors fiecting the rate of decomposition vary widely by location and
include, humidity, misture, pH, the depositional environment, presence and extent of
animal modification, presence and extent of perimortem trauma, body weight, and
presence of chemicals (Pokines &yines 2014). These factors in addition to
temperature must eliberatedvhen estimating PMI, whicemphasizes the importance

of understanithg as much of the scene and context as possible.

As a direct result of this range of decompositional factors, decomposition varies
immenselyamongst geographical regio@he information pertaining to decomposition
in the dry, arid environment of Arivaca, Arizo(Beck et al 201f cannot be applied
with any medicdegal accuracy to the temperate, forested region of Southern lllinois
(Dabbset. al 2013. With regional dad available on decomposition rates as it pest&on

a specific location andstmany factorspredicting the PMI becomesorerealistic,
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which results in more accurate police work. Once PMI can be determinepredikion

the pool of potential decederand perpetratorgill likely becomenarrower.

Animal Scavengingrad Disarticulation

Forensic taphonomincludesall the interactions forensic remains have with their
environment up until their collection and analysibjch includesany interactions
remains might have with local fauna. Since deceased vertebrate carcasses, or carrion, are
"enormous temporary boostsaonsumable resources” (Pokines &ythes 2014) it
comes as no surprise that there are thousands of organisms, both decomposers and
consumes, whichhave evolved to exploit these resources as efficiently as possible. In
addition to providing softissue for consumption, carrigerves as a natural resource of
vitamins and minerals, and as a hard surface to grind teethefdre markings onbone
can be the result of gnawing, predatioisptembermenteeth honingr grinding, and

donbt al ways occur -tissgsecoasunpyopTalwed3uy ct of soft

Table3: Causes of bone modification

Modification Damage Animal Type Location Cause
Gnawing| Crushing of the Rodents, All locations Result of
bone and incising  Scavengers, predation,
Carnivores, dismemberment,
Osteophages incisor
sharpening
Dismembermen Crushing and Scavengers, Synovial Joints Result of feeding
incising, furrows, Carnivores of the
pits, scores appendicular
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Modification Damage Animal Type Location Cause

skeleton

Teeth honing/Grinding  Parallel furrows Rodents All locations Result of rodent

and incising honing of

incisors

Predation Pits, scores, Carnivores Axial skeleton =~ Damage to the
furrows, crushing bones ribs and
verts as a result

of trauma

Bone gnawing is defined as destructive crushing or incising of the bone in order
to consume parts of the bone or hone and grind (Petkines 2014)Bones are gnawed
for multiple reasons: asrasult of predation, in dismemberment of prey, in obtaining
grease content, to obtain nutrients from mineral content, and for rodesair iskcarpening
(Pokines 2014)The act of pedation usuallyras minimal #ectsonthe skeleton of adult
vertebrates alarge predators kill by disembowelment or by directing attacks towards the
throat (Kruuk 1972, 2002). As a result, the bones most often affected by predation are the

bones of tk vertebral column and the ribs (Pokines 2014).

Dismemberment of prey is assated with feedingSpeciedike canidsand other
decomposers that feed in large groopsydisarticulatdimbs from the carcasand drag
them away from the pack to consume alone as a response to interspecies competition for
food (Hudson 1993; Kent 198 For exampleSpradley et al(2012) documented

vultures dispersingemains up to 51 feais a result of interspecies competition

Being a valuable resower®f fatthat is so rare in the wildongbones are

oftertimes scavenged and gnawed in ordercteas the nutritionally valuable marrow
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located in the medullary cavit¥his sort of gnawing behavior is common in many larger
North American predatory mammals (Pokines 2014). In addition to large, predatory
mammals gnawing on skeletal remains, rodenpsess a biological need to grind their

continuously growing incisors and often use bones to achieve this.

Many rodents have been known to consume bone during gnawinglikebstn
an effort to consume dietary sodium (Roze 2@f#3)ther minerals rargloccurring in
nature like calcium phosphate (Klippel et al. 2007). These include Old Wanddanes,
gophers, antioth eastern grey and feguirrels.Brown rats havevenbeen known to
consume and gnaw bone in an efforbbdain nutrients in the forrof fats (Klippel et al
2007). Additionally multiple ungulate specigkke sheep (Brothwell 1976) and deer
(Sutcliffe 1973, 1977)have beemecorded engaging osteophagias aresponse to
limited environmental resources of miner&®dent incisor shaening is a commonly
encountered form of scavenger gnawingdénts have been known to gnamroany
different hard materials in addition to bone in order to hone their continuously growing
incisors. These gnaw marks are characterized by parallel gronvesnparison
vertebrate carnivores can produce several different types of postmortem bone trauma that

could be encountered during research.

Generally, the direct tooth marks left on bone by cam@\and scavenging
activity aretooth pits, toothpunctures, tooth scores, and tooth furr¢heble 4) Circular
or irregularshaped dpressions in the cortical botiet do not penetrate into the

cancellous bone of the interiare referred to as tooth p{iBokines 2014)These pits are
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caused by the a&x of carnivore teeth slightly penetrating the bdogng gnawing and

consumptiorand generally have a maximum length no more than three times the

maximum width (Pokines 2014).

Table4: Types of tooth marks

Tooth Marks Depth Length Width Cause Shape
Tooth Pits| Shallow, do  No more than short Result of Circular,
not penetrate 3x width gnawing and irregular
cancellous consumption shaped
bone depression
Tooth Punctureg Penetrate into No more than short Predation Can preserve
cancellous 3x width shape of
bone tooth with
crushed
margins
Tooth Score§ Shallow, do Much longer Very short Tooth honing, Run length of
not penetrate  than width width gripping, bone, may be
cancellous consumption parallel
bone
Tooth Furrows| Penetrate into  Much longer Medium to gnawing Irregular,
cancellous than width short often
bone obliterated
during
excessive
gnhawing

Tooth puntures are similar to tooth pitepwever, puncturesre deeper

penetrations that continue through the corticaldoand deep into the cancellous bone

within the diaphysis (Pokines 2014). The margins tend to be crushed or broken in form,

further differentiating tooth pits from tooth punctur@sbiner 200y. Tooth punctures

can sometimes preserve the shape of thih twbich may be used to potentially identify

the scavenger (Pokines 2014). Tooth punctures are more often encountered in cases
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where the de@sed was killed by the predatasa result of the predator forcefully biting
the individual and holding onto thedividual in an attempt to cut off the airwayr

inflicting lethal damage to organs or the spine (Kruuk 1972, 2002).

Tooth scores are striations thetvethe same penetrative form of tooth phist
insteadrun thelengthof the bone and are usually three times longer in maxitength
than width (Pokines 2014). They are sometiggsn a parallel manner by multiple teeth
dragging amss the periosteum of the bosred are sometimes referred to as gripping

marks (Pokines@14).

In the same way that tooth punctures are deeper forms of tooth pits, tooth furrows
are essentially tooth scores tpanetrateleeper into the cancellous boneKipes 2014).
Furrows are ofteobliterated by continued gnawing, as cancellous bodessoyed in
order to get access to the marrow within the long bone diaphysis (PokinesTaiit4).
marks can be so extensive that individual marks cannot be determined. In this case the
damage is grouped into the broader term of gnawing darSétiesometimesindividual
marks can be preservedstthe margins of the gnawing damage and can be identified

(Pokines 2014).

In addition to terrestrial scavenging carnivores, vultures and other avian
scavengers can leave markings on bone that are likelygondmoeintered during research
(Hamilton and Spradley 201Reeves 2009). Birds use their sharp beakfearsoft
tissue from bone. Reeves (2009) identified tadetiesof markings left by vultures

(primarily black) on pig and goat carcasses: shallowgirtar linear scratches found
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most often on skulls, and incredibly shallow scratches mesttientas achange ircolor
on the surface of the boa@ad very rarely preserved over the course of feeding and
scavenging events. On animals that must be flemsadage to thin cortical areas is
sometimes encountereBaker 2012, Bochenski and Tornberg 2003is includes

punctures to the skull, scapulae and long bone diaphlya&sraw et al. 2006

Size of bone markings, in conjunction with overall damagbddbnecan be
used to distinguish between small and large scavenger species, but due to the infinite
number of ways to attack bone, there is no way to unequivocally detesnicie
scavenger leaves whanarkswithout the aid of other forms of evidenclkdiscat, feathers
or fur (Einarsen 1956Gilmour and Skinner 2012, Murad 199Field camerasan be

utilized toprovidea second line of evidence for use in identifying scavenger activity.

Bone Dispersal

While bone dispersal is oftentimes a side effect of animal scavenging, it can also
be caused by normal environmental processes. Both large and small animals are capable
of dispersing bones away from initial deposition (Haynes 1982, 1983). This is reterred
as a primary dispersal, which is defined by Pokines (2014) as "bone movement away
from their point of initial deposition, without any prior movement of the entire, intact
mass of remains as a unit". This type of dispersal is likely caused by animagfaad
downslope wash (Pokines 201&pr instancethe feeding behavior of large scavenging

birds has been known to disperse skeletal remains for many reasons. Large numbers of
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birds often feed simultaneouslyhich increases chances of osseous dispersal
Intraspecies competition can force less dominant individuals to grab whatever they can
and retreat a great distance to consume the food unmolested. Vultures specifically have
been known to carry bones as large as adult goat scapulae in their ltkakasport

them through the a{Reeves 2009). Some speaéyultureshave even been known to

reconcentrate osseous remains at roosts (Pokines 2014).

In addition to competition, skeletal material can be altered or moved during the
feeding process (Pokin@914).The sharp beaksnd talons of many avian scavengers
can incise and damage bone, as the animals attempt to flense soft tissue from bone.
However, the damage to bone caused by avian scavengers is often far less than most
terrestrial scavengers thaly on teeth to crush and break bone to fully exploit soft
tissues (Pokines 2014). Oftamhen attempting to consume the most accessible tissues,
large avian scavengers can rotate, shift, and move an entire carcass. Spradley et al. (2012)
determined that@ne of the dispersal is dependent on terrain, however vultures were able

to disperse human skeletal remains over 83.6m

More advanced dispersal is usually the result of terrestrial animal scavenging and
flowing water channels. Heavy dispersal likelyohxes multiple species either
scavenging the bones at different times during the PMI, or as a result of interspecies and
intraspecies competition. It can be assumed that taphonomic alterations to the bone

increase as PMI and amount of dispersal both iser@@okines 2014).
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Secondary dispersal is defined by Pokines (2014) as "occurring when remains
have been moved, largely intact, from the point where initial deposition occurred to
another location. From this secondary deposition point, secondary dispiérgeen
proceed". This type of dispersal is largely the resultasfgportation of murder victims
however it can also be the result of large predators transporting a carcass, or "caching"
(Pokines 2014). It's also éeconfirmed that scavengers cavisit 0sseous remains to
scavenge remains long past initial skeletonization, which has been known to lead to
secondary dispersal (Pokines 2013pradley et al (2012), Reeves (20G9)dDabbs et
al (2013, all experienced secondary dispersal via the @gehvultures or coyotes.
Because it is very rare for an entire carcass to become devoid of consumalsssoft

in a single scavenging event, i1ito0s very

Central FlorideScavengers

Not all of the above mentionestavenging, and dispersal behaviors are exhibited
by the carrioreaters of Central Florida. Central Florida is home to common carrion
eating species such as coyotes, black vultures, turkey vultures, crows, raccoon and
opossums with generally walihderstod interactions with carcasses in forensic
literature. However, there are scavengargjue to Central Florida, some mdikely to
interact with the cadavetBan others, that need to be referenddekse include the
crested caracarthe armadillothe kald eaglethe fish crowthe American alligatothe

black bearthe bobcat, the Florida pantherd the feral pigTable 5)
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Table5: Species of scavengers endemic to Florida

Scavenger  Binomial Likelihood of Type of Family Range
Nomenclature Contact consumer
Coyote (Canis Medium Predator Canidae Contiguous
latrans) Scavenger us
Black Vulture| (Coragyps High Scavenger Cathartidae =~ Southern US
atratug
Turkey Vulture| (Cathartes High Scavenger Cathartidae Contiguous
aura) us
Crow (Corvus High Scavenger Corvidae Contiguous
brachyrhynch us
Raccoon|  (Procyon High Omnivore, Procyonidae  Contiguous
lotor) Scavenger us
Opossum  (Didelphis High Omnivore, Didelphidae Contiguous
virginiana) Scavenger us
Crested Caracarg (Caracara Medium Predator Falconidae  Southern US,
cheriway) Coastal
Bald Eagle| (Haliaeetus Medium Predator Accipitridae Contiguous
leucocephalus us
Fish Crow (Corvus Medium Scavenger Corvidae Southern US,
ossifragu$ Coastal
American Alligator (Alligator Low Scavenger, Alligatoridae = Southeastern
mississippiens Predator us
Black Bear (Ursus Low Predator, Ursidae Contiguous
Americanuy Scavenger us
Bobcat| (Lynx rufug Low Predator, Felidae Southern US
Scavenger
Florida Panther (Puma Low Predator Felidae Southeastern
concoloi) us
Feral Pig | (Sus scrofa Low Omnivore, Suidae Southern US
Scavenger
Armodillo (Dasypus Medium Insectivore Dasypodidae = Contiguous
novemcinctus) us

Coyotes Canis latran$ are common in all the states of the contiguous US. They

are roughly 208 50 pounds and live as familipacks or lone wanderers (Smith dbann

2011). Coyotes are extensively omnivorous, and will eat almost anything. While most of

their hunting is restcted towild and domestic animalbout the size or smaller than a

sheep, they play a very important role as a decepin their ecosystem (Smith and
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Dunn 2011). Not much is known about their scavenging behather than what is

known in egards to pdceating hierarchy. bwever, coyotes are crepuscular and are
opportunistic feeders, meaning they do most of their scavenging at dawn or dusk and are
likely to scavenge any carcas®y come across (Smith aBdinn 2011). Coyotes are
uncommon south of the ¢fida Ranhandle, however they are very comfortable living in

close contact with humans (Smith & Dunn 2011).

After population declines in thHE990's and2000's, kack vultures(Coragyps
atratug and turkey ultures Cathartes aurahave become prolifithroughout the
contiguous US, including the entire state of Florida. Vultures of lpmbiss are so
prevalent in the €ntral Florida region that ¢hUniversity of Central Floridased the
vulture as an unofficial mascot during the edi®70's. Black vulires as well as turkey
vultures are the primary carriggaters in most regis (Dabbs et al. 2013). Turkey
vultures are the larger of the two species-@.&m wingspan) and have been found to
exist in all habitats win the contiguous USS{bley andvionroe 1990. In contrast,
black wiltures are smaller (1-B.6 m wingspan) and are more common in the American
South(Sibley andvionroe 1990) Turkey wiltures are uniquim that their bald heads are
red, n stark contrast with their jtlack body plumage. \Wém compared with black
vulture® bl ack head awodan beleasitgistinduishedrom eacim ather.
In addition to visual differences, the two vultuedsodiffer physiologically. Turkey
vultures have a unique olfactory bulb in their briduatallows them to detedtOCs
commonlyreleased during the decomposition progcesgsch assistghe birdsin locating

carcasses (Dabbs et al. 2013pd& wiltures do not have this heightened sense and
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generally rely on eyesiglalone to locate food. Ifact, black wltures use their eyesight

to locate not only carcasses, but turkejtures as well, and consistently follow them to
carcasses (Stolen 200 Once a black vulture finds turkey vultures feeding, the black
vulture bullies away the competitioand with the help of large numbers, will muscle
Turkey Vultures away from the carcass (Pokines 2014). A flock of vultures has been
known to skeletonize a fully fleshed adult human being in roughly 5 hours (Spradley et

al. 2012) which indicates they havemamatic impact on decomposition.

Crows belong to the family of birds called Corvids. Crows and other Corvids are
commonly encountered in every US state, and have been found to live in most habitats
(McGowan 2001). They are highly intelligentdahave ben known to cache foaahd
return to feed multiple times (Pokines 2014). Komar and Beattie (1998) have even noted
Corvids as being capable of osseous dispersal, after a magpie was recorded transporting a
pig metatarsal more than 600 meters to a nest. Caoevspportunistic feeders and will
eat most anythingandsubsequently, carrion does not make up a consistent percentage of
their diet (McGowan 2001). In addition to consuming the soft tissue of a carcass, crows
are likely attracted to decomposition besawf the entomological activity that occurs

during the decomposition process.

The commonaccoon Procyon loto) can be fond in every US state. They are
omnivorous, and therefore havéigh level of dietary plasticityallowing them to
consume energyowever it becomes available (Zeveloff 2002). Understandably, raccoon

scavenging has ke noted in many forensic casa®l researchxperimentsTheir small
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size, dexterous forepaws, and ability to climb make them efficient scavengers (Zeveloff
2002). Racoon are largely nocturnal and do thak of their scavenging atight

(Zeveloff 2002). For this reason, they avoid competition with crepuscular scavengers like
coyotes, and diurnal scavengers like vultures. Raccoon are generally solitary animals
(Zeveloff2002), so it is unknown how much of an impact they have on PMI estimates,
since they lack the numbers needed to rapidly skeletonize caréagbessame manner

of coyotes and vultures.

The common possum Didelphis virginiand is an omnivorouscavengr similar
to the commonaccoon in size and prevalence. Like the raccoon, they are nocturnal,
solitary, and have high level of dietary plasticitfKrauseandKrause 2006). They've
been known to consume carrion in similar capacities to that of the ractioeir ability
to climb allows them access to forage and scavenge areas other scavengers vibeuld not
able to accesdJnique to opossum, smandiblenuch larger than expesdfor its body
size (Krause & Krause 2006). This may result in the opossurg bbie to damage
osseous material more sesfgrthan raccoon. Unfortunatetyt much research has been

conductedn the opossum ants scavenging behaviors (Krause & Krause 2006).

The crested caracara belongs to the falconidae family of birds withfakb@ns
and hawks. They are roughly the same size as black vultures, and, like black vultures,
rely on sight rather than olfaction to locate carrion (Layne 1996). Their diet consists

mostly of carrion, however they have beenordechuning small mammalsand reptiles
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(Morrison 1996). While the crested caracara is located in Central Florida, they are

generally uncommom the southern U.§Layne 1996).

The bald eagle is also encountered in Central Florida. While the birds of prey
aren't known as carrie@aters, they are opportunistic hunters, and have been seen eating
fresh roaekill. There is not much research done on their scavenging behavior, however
the possibility remains that they may interact veitmplecarcasse¢Personal

communication with Audutin Center for Birds of PreyVinter Park, FIL

Like the American crow, the fish crow is also prevalent in Central Florida. As
well as belonging to the family Coryifish crows also behave very similarly to
American crows. They eat carrion, are slightly smaller than American crows, and have
been known to return to caches of food multiple times (McGowan 2001). Both the
American crow and the fish crow are very commoientral Florida, with the fish crow

being a unique species of crow to the southeastern states.

The American alligatorAlligator mississippiensjshereafter Alligator) is
abundant in Central FIl orida. Whi |saoleinot muc
forensic scavenging, they are known to be opportunistic carnivieres ¢t al. 200)/
The stomach contents of alligators in Central Florida reveal a diverse diet with an
extraordinary range in frequenof animalsindicating alligators will consme almost
anything smaller than themselvé&e{any andAbercrombie 1986 Furthermore, a study
on crane predation and nest scavenging by alligat@ik €t al. 2013 indicated that

alligators are important species in the decomposition and removal agsasc Alligators
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are largely aquatic reptiles, only leaving the water to nest, or sunbathe fathwiaom
this reason alligators are unlikely to venture intogélkected test sit@hich contains only
a singlesmallpond. Additionally, it would be unconon for an alligator to locate a

decomposing carcass outside of the water.

Feral pigs us scrofahave extended populations to 38 states and are continuing
to expand their rangeMpouton 2009. Pigs are omnivorous and arelikknown
consumers of carriofVh i | e pi gs ar e n 0 tgreateo Onlanolanaretheirs e e n |
presence must be consideremsivill consume all forms of carrion arate nothesitant
to consume the remai$ other pigs. Savaging is common among p@jsen et al.

2008, and willinghess to consume pork is common among them as well.

Black bears{rsusamericanu¥are considered tHeremostscavenger of
predator kills Murphy et al. 1998Murphy and Rutl2010).Because of their size, black
bears consume arge amount of food eactayand have been known to monopolize
carrion (Allen et al. 2015). Black bears are walbwn climbers and would not hesitate
to scale a barriein an attempt to acquire carrion. Additionally, black bears have an
exceptional sense of smell (Lariviere 2p@iaking detection by black bears in the area a
strong possibilityWhile black bear are native to Florida, their presence is rare, and
population density indicates thie likelihood a bear encounters the subject carcasses

duringthis project isminimal.

Central Florida is home to three different species of felineatteatapable of

encountering the pig carcasses involved in this research. Those felids are: the bobcat
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(Lynx rufug, the Florida panthePUma concolohereafter Panther), and the feral cat

(Felis catu3. A 1 | felids endemic to Florida are sol
they will have a large taphonomic effect. Feral cats have not been known to scavenge
softtissue often and would most likely encounter the carcass accidefitadyaobcat,

while sparse in Central Florida, has been seen by Arboretum staff within 3 months of the
start of the research. As presented by Rippley et al (2012), extensive bobcat scavenging
has beemecorded previouslyn Southeast Texas, a bobcat wasdas interacting with

a cadaver 88 times over the course of two days, and consumed much of the flesh of the
thighs, and left arm. While scavenging on remains by bobcats is not commonly
documented, it is important to note that it has occurred (Rippldy22X2). Not much
research has been done on panther feeding habits ocoftsitienach contents
examinationhowever pigs make up 50% of the diet of panthers in Florida (Maehr

1990). Behaviorally, panthers return to kill sites periodically following lad&itonsume
available nutrients (Maehr 1990). If a plagr encounters the pig carcasses used in this
research, it is possibly it may consume sisiue or otherwise affect the taphonomic

process.

Due to the location and design of this research, sortieesé scavengers are more
likely to interact with the subject carcasses over the course of the experiment.
Specifically, black bears, opossum, raccoon, vultures, eagles, cataasnd coyotes.
Black bear are rarely seanthin the city limits ofOrlando, however black bear have
occasionally been recorded using the UCF Arboretum as dlpasgh and tend to

follow the banks of the rivers that run through Central Flofgkar commonly interact
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with humans because they are attracted to the sinefuse. These powieit noses

would likely detect the smell of decomposition if a black bear happened to be in the
vicinity of the Arboretum at the time of this research. Furthermore, black bear are
excellent climbers and would have no problem overcoraisix foot fence in order to

gain access to a carcass. Opossum are ubiquitous and live in fringe areas where forest and
human developments meet. Opossum are also good climbers, and are small enough to
crawl beneath the fence as well. Raccoon are sinoilapossum in that they are good
climbers and reside in areas with human actiwiyltures, eagles, and crows are all

noted scavengers, and their ability to fly enable them to bypass the six foot fence, thus
their presence is most likely. Cats, both feradl domestic may interact with the
carcasses, given that the Arboretum is located in close proximity to a residential area.
Additionally, Central Florida is home to bobcats and Florida panthers, which, while
rarely seen, are carnivores that could possht®unter the remains, either by accident

or in an attempt to fee&cavenging by bobcats has been noted in forensic literature.
Felids are agile and would easily bypass a six foot chain link feas#y, coyotes, while

not common in Central Florida, akaown scavengers that could easily crawl beneath the

fence in an attempt to feed on carrion.

While armadillo(Dasypus novemcinctuare not consumers of carrion, they are
abundant in the natural lands where this research is condtlaeeforeheir posgle
interactions with the pig carcasses should be menti@aar (1943) collected armadillo
stomachs in order to investigate their impact on quail nests in Texas. It was concluded

that armadillo subsist on a vast majority of invertebrate species (0%&{Baker 1943).
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This is significant, because while armadillo do not consume carrion, their effect on
insects and other invertebrates common among the decomposition process, may alter
decomposition rate by removing decomposers, and consumers like ardaimids

carcasgBaker 1943).
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CHAPTER 3: MATERIALS AND METHODS

Research Field Site

The research field & consists of a square, fendedareaapproximatelytwo
acres in sizéon the UCF campusvhich is known as the Deep Foundations Geotechnical
Research AreaHguresl-3). The fence i$-foot chainlink with a padlocked entrance
gate on the north side of the encloswigh no other entrances. The area consists of an
easterrhalf that is mainlytall grassand small shrubs with the occasional saw palm or
long-leafed pine tree, and a western half that is mostly grass with talldahgines, and
scattered live oak, with the occasional bush or p@hme. site is generally secludadd
sits severahundred yards away from the roadways and residential homes, allowing for
animals to access the sitraffectedby people and traffic. The soil on the site is
classified by the USDA soil survey
(http://websoilsurvey.sc.egov.usda.gov/App/HomePagé.asrmanly Pomello fine sand

on 0 to 5 % slopes with small areas of Smy@mayrna, wet, fine sand on 0 to 2 % slopes.

The site has been the location of previous research experimeritsng
osteological materiathereforethe site washoroughly searcheish order to collecany
remainingskeletal material in preparatidor this study ando avoid anyskeletal material
scattered by animal scavengingerminglingwith specimesfrom past researcstudies
Additionally, the area was prepared for depositigrcilitting the tall grass at the location
of each pig $us scrofpcarcass deposition site. This was to ensure all locations had a

consistent level of growth at tls¢art of the studgnd assist in locating displacskkletal
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elementsas the decompositiorrgress naturally occurredw®d pig deposition sitewere
choserin open areas on the eastern half of the site, and two pig depositionesies

choseron the western half in heavy tree cover.

The pig carcass deposition site located in the southwedtaniaof the Deep
Foundations Geotechnical Research Area was labeled Deposition Site Shade #1 (S1).
This site consisted of scattered lelegf pines with intermittent deciduous foliage
scattered throughout as well as tropical saw palms. The growth efdahpines was
relatively new growth that provided an inconsistent canoastng partialshade
throughout the day. The groundverwas a mixture of grasexposed sojland pine
needles, howevepine needles were the majority and provided a-oearplde layer
covering theground. The site was located in a small cleariinge®s near a cluster of
pines, whichformed a partial barrier on the West side of the deposition. Further south of

the depositiontall grassgrewalong the Western fence line.

Thepig carcass deposition site located in the northwest quadrant of the Deep
Foundations Geotechnical Research Area was labeled Deposition Site Shade #2 (S2).
This site consisted of a tightly packed growth of kbeaf pines and assorted deciduous
trees scaered intermittently throughout. The ground was covered in pine needles to the
point that thesoil was not visible. The deposition site was located in a circular clearing
approximately three meters in diameteth a full canopy that providedimost complee
shade through thentireday. On the north side of the deposition site, the ground was

covered in scattered bushes and tall grass underneattebdrgnes.

34



The pig carcass deposition site located in the southeast quadrant of the Deep
Foundations Geotechnical Research Area was labeled Deposition Site Open #1 (O1).
This site consisted of a widgpen field of tall grass that was patrtially cleared in the area
betveen a solitary deciduous tree and the southern fence line. There was a small cluster
of pines west of the deposition site, however the site had no canopy and was without
shade for the majority of the day. The only time of day where shade was castite the s
was in the early morninfyjom old-growth longled pines that were outside ahd south
of the Deep Foundations Geotechnical Research Area. The ground was largely dirt with a
small covering of dead plant material as a result of site preparation. d3sajrthe site
was trimmed short, howevehe area directly north of the deposition site consisted of
waist high grass within the large field area. Tall grass was also concentrated along the

southern fence line and on the east and west sides of thetdepos

The pig carcass deposition site located in the northeast quadrant of the Deep
Foundations Geotechnical Research Area was labeled Deposition Site Open #2 (02).
This site consisted of a clearing among scattered and mixed foliage, mainly congisting o
young longleafed pines, various deciduous trees, and tall brush. The area north of the
deposition site was characterized by tall grass and scattered foliage. The east of the site
was packed trees of differing varieties. The southern side of the sitargly open
with scattered high grasses and bushes. The west of the site was fairly open as well with
the exception of a moderately sized oak. The ground was cleared as part of site
preparation and was therefore mostly dirt with plant debris scattemadtiout. This

area received direct sunlight for thnajority of the daywith the exception of sunrise.
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Figurel: Largescale overview of UCF campus and Arboretum
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Figure2: Mediumscale overview of Arb@tum
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Deep Foundations Geotechnical Research Site Overview
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Figure3: Overview of Deep Foundations Geotechnical Research Site

Site Preparation

Prior to acquiring the samples and conducting research, the site area was prepared
for deposition. This included collecting osteologicablence already scattered around
the test site, clearing each ssike of excess flora in order to establish a consigpentnd
coveracross sites, installirgpermanent centralatumpostfor mapping via GIS,and

prepping and installintR video and time lapse garnameras at each site.

In order to clear eaatleposition site, garden shearsl a grass whip cutter were

employed. Sites with grass were trimmed using the grass whip cutter in order to establish
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continuity throughout all sisee Garden shears were used on young trees and brush too
thick to be cleared with the grass whip cutter. Garden shears were also utilized for
trimming away branches and foliage obscuring game camera views of the deposition

sites.

The central clearing at the Deep Foundations Geotechnical Research Area was
chosen as the location for the primary azimuth for multiple reasons. The centrally located
site would allow for easier and more accurate measuring of secondary azimuths and the
cleared area contained no large rocks, or tall grass that would hinder installation of the
primary azimuth, in this case a plastic stake, with a mallet. Most importantly, the clearing
allowed for optimal satellite visibility at the site. In ordemattainthe most accurate GPS
data, dilution of precision (DOP) must be kept to a minimum. This is achieved by holding
the GPS unit one meter above the ground, make sure the GPS unit is far away from
obstructions like trees and buildings, and that satellite georsatptimal. This location

offered the most accuratemparativeGPS data.

Game amera locations of each deposition site were determined based on viewing
angle and available structures that could support the fixture of the game camera. Site S2
featured mmerous thick trees which were optimal distances away from deposition sites
and would allow for limited reflection from the rising or setting sun. Any foliage
obstructing the view was trimmed with the garden shears. Cameras were affixed via
Master Lock Pyton cables, and optimal camera angles were achieved with rubber door

stops placed between the back of the cameras and the structures. Site S1 also provided
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adequate trees which had cameras affixed to them. Camera angles and obscured foliage
was rectified snilarly at Ste S2. Site O1 was partially selected due to the location of the
fence and the solitary tree which provided two adequate struéturesmera placement

Site O2 contained two trees with direct views of the depositiohsiteould supporthe
attachment of camera&ll cameras were secured and angled using the same method and

materials described for Site S2

Each site was observed by two game cameras (one Reconyx PC800, and one
Browning Strike Force HD on sites S1 and S2. And on€©S$@® and one Browning
Strike Force HD on sites O1 and O2), with the pig placed in view of both and with
measures taken to avoid camera orientation in the direction of the setting or rising sun. In
total, eight cameras were used. The direction of the camera énguneither sunrise
nor sunset obscured the images, or trigger the IR beam. The cameras were affixed to trees
of the appropriate size and location, at approximately 1 meter above ground level and
angled slightly downward by using a rubber wedge doprgtth cameras were at least
one meter away from each carcass, and appropriately angled in order to properly frame
each image. The Browning Strike Force HD cameras were set on infrared detection with
a five minute delay to capture one minute of video whenthe IR beam was broken.
The Reconyx PC800 at the S1 and S2 locations and tH#98Gat the O1 and O2
locations were set on a-2®ur, 5 minute increment time lapse in order to capture a scene

image every 5 minutes.
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Pig Carcass Sample
Pig carcasseseave used for this decomposition stu@pff (1993) determined via
entomological decomposition rates that pigs approximately 50Ibs (23kgs) are the best
human analogues in part, due to the similar trunk size, thickness, and tissue densities.
This particulary sized carcass is chiklzed in comparison to adult human cadavers, both
in overall size, limb length, bone size, and ossification level of bones. It should be noted
that the 23kg pig carcass is the smallest justifiable size, because smaller skeéetel rem

are much easier to destroy and can be consumed by scavengers.

The sample of this study consisted @fif wholepig carcassesSs scrofa
ranging between 55Ibs (28&) and 65Ibs (29.5kgs) (Tablgweerepurchasedreshly
deceaseffom Walliser Pork,m Wimauma, FloridaThe pigs were slaughtered for
human consumption in accordance to standards set by the USDA (USDAFSIS, 2003).
The pigs were euthanized via .22 caliber bullet to the frontal bone of the crapium
personneht Walliser Pork. They were allved to exsanguinatand were then hosed
down to clearexcess bloodff the carcass. They were then wrapped in garbagefbiags
transportationio theresearch site after being transported approximately two hours to the
UCF campus, and wetkenlaid out n the four predetermined sites on the same day.
The cranial end was orieattd northward and the tip of the nose was exactly 50cm from
the secondarglatum which was installed aach site, ahe time of deposition.
Additionally, theonly outward signsf trauma to the carcasses were the small bullet
holes on the frontal boneSince the carcassegre hosed down, there was minimal

blood around the wound on the carcass.
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Table6: Pig Carcass Sample Summary

Sample # Animal/Weight Site Location # Cameras
Sample 1]  Sus scrofa25kgs NE Quadrant 2 (1 Time Lapse, 1 IR)
02
Sample 21 Sus scrofé27kgs SE Quadrant O1 2 (1 Time Lapse, 1 IR)
Sample 3 Sus scrof&29.5kgs NW Quadrant S2 2 (1 Time Lapse, 1 IR)
Sample 4  Sus scrofa27kgs NE Quadrant S1 2 (1 Time Lapse, 1 IR)
DocumentatiorMethods

Mappingthe Site

A primary datumapproximately central to all four sites and in an open area was
selected and recorded via wide area augmentation system (WAAS) to relate the locations
and any future disarticulation and scatterings of the four pigs. WAAS GPS allows for
better accuracy, tegrity and availability of GPS data. Due to limitations in equipment
and pooDOP at the Deep Foundations Geotechinical Research Area, WAAS GPS
provided by a handheld Garnmesulted in the most accuratata that could be achieved.
This data was measuradArcGIS and accuracy was determined to be <.5m. The initial
deposition of the pigs was recorded using the azimuth ceguarot mapping method
(Dupras et al. 2012) using the central datum point as primary azimuth. From the primary
azimuth, four separatecondary azimuthgere seteach one 50cm from the nose
directly north of each respective carcass. This was done to make azimuth measueing
efficientand ensure greater accuracy at each site since the carcasses we@sacas

possible away fnrm each other. The secondary azimuths were recorded as foBaws:
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was 3480 cm from the primary azimuth at an angle of 250° off NS&hyas 2322 cm
from the primary azimuth at an angle of 328° off North; O1 was 4843 cm from the
primary azimuth at an angté 162° off North; O2 was 3519 cm from the primary
azimuth at an angle of 83° off North. In addition, measurements were taken of the
distance between the secondary azimuth points and the nearestfehogest distance

at a right anglén order to measre accuracyn ArcGlSas well.

Mappingthe Carcasses

Points were measured off the secondary azimuths to each pig at specific locations
in order to detail the position of the depositions. The pais¢sivere the base of the tail,
the most anterior poirtf the nose, the central point of the shoulder, the central point of
the hip, the most distal end of the hind leg and most distal end of the front leg. As the
carcasses decomposed and disarticulated and the remains were socattergoints
were necess@ to accurately map the distribution. These points were determined after
each event and were dependent on the state of the carcass. Bones were divided into two
categoriesarticulated remains ardisarticulatecelements. Articulated remains were any
combhnation of softtissue and skeletal elements that were still naturally articulated.
These remains were recorded with multiple points, one at the proximal end, and one at
the distal end, in the case of an articulated leg or multiple points to properlyerggies
shape of a mass of elemerggchas the skin bags at some sivesrticulated lower limbs

and os coxaeDisarticulatecelements include all individual skeletal elements or pieces of
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softtissue and any fragments. These elements were recordesirigfeapoint located at

the centermost location of the bone or elemiératps were produced in ArcGIS detailing
each specific deposition site, initial scatter, subsequent scatter events, as well as unique
sattering events for each sifEaroughout the dation of the project, new maps were
recorded after each scattering event (as determined through examination of camera

footage and in situ evidence).

Photographwnd Documentation

The sites were visited daily for 2 weeks at approximately the same time and
photographed using a Canon Powershot S3 IS 6.0 megapixel digital camera. Upon each
daily visit, theaffixed cameras were checked and the images were downloaded and
saved. Additionally, all weather data was recorded from the WENZRveather station
locatedon campus. This included average temperatetativehumidity, barometric
pressure, and rainfall. In addition to photos, PMI was assessed using the TBS system
discussed in chapter Each carcass was scored independently and notes were taken on
any unigie changes not included in PMI determination and photographs. Entomological

data was dtected when applicable (Tablg.7
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Table7: Summary of Data to be Collected

Stage of Decomposition
Data to be| Fresh Bloat g(ét(i:\g Ag\g';ifd Skeletonization
collected

Photographic (DSLR) X X X X X

Entomological X X X X

TBS Scoring X X X X
Photographic (Stationary] X X X X X
Weather X X X X X
Mapping X X X X X

Entomology

While not the focus of this research project, entomological specwezes
collected and documented based on standard protocols for possible future research. This
included collecting biological samples throughout fnesh and bloat phasés ensure an
approprate range of lifecycle stages while the data was available. Additionally, two
attempts to install pitfall traps occurred, however, both instances resulted in the pitfall

traps being scavenged so no data were recorded.

Entomologicaldata was collected with the help of Shawn Kadlgllection

manager,and hisstudentvolunteers of the UCBug Closet anéntomology club. Often,
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insects are the first scavengers to arrive at a body postmortem. For this reason
entomological data is used ¢stimatel SD, via evaluation of arthropod life cycles and
succession of various species (Christensen et al. 2014). Insects transition through
predictable life cycles that can be used to determine decomposition stage. During the
maggot stage of the lifgycle, insects consume much of the body mass of the remains

and can have a drastic impact on Rivitl ADD. For this reasoentomological biotic

datawere collectediuring the fresh and bloat stages. This includes maggots,

hymenoptera present, beetles preésas well as flies that were caught. The

entomological data was collected from each carcass every other day as applicable upon
each visit and the subsequent material was preserved in vials of alcohol, labeled, and later

identified by Mr. Kelly and his vainteers.

With collection of the different life cycle stages of various fly species, and
recorded temperatures during the experiment, we were able to determine ADD and see
how it correlatedwith the actual decomposition proceBsr this, the following formula

for calculating ADD provided by Gennard (20123s used

Time(days) X (Temperaturebase temperature) = ADD

Base temperatures were obtained from orlliG# weathesources after identification
of entomology was completed. Entomologicalglculated ADD was then compared with

TBS calculated ADD.
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Decomposition and Weathering Scoring

The Total Body Score (TBS) system implemented by Megyesi (2005) to estimate
PMI from decomposed human remains was utilized in this research. In Me(3@388s
study, 68 forensic casegere assessagsing the TBS system developed by Galloway et
al. (1989). Megyesi then compared the TBS scores for these forensic cases with their
actual PMI to quantify the accuracy of using TBS to determine ADD with special
attertion given to temperature. This scoring method was used in order to determine how
rapidly vertebrate scavenging alters ADD and PMI. It was imperative to know when the
pig carcasses transition between decomposition stages, in order to track the duration of
each stage in relation amount of scavenging activitflowever,in Megyesi's (2005)
study,scavenging events were so intense that decomposition stages were severely altered
and some were bypassed. Each carcass was scavenged to the point of skelatahizatio

the point of maximum bloat, or at the beginning of guetat.

The TBS system is based on three different scoring tables; the head and neck, the
abdomen, and the limbs (Galloway 1989). The head and neck is scored between 1 point
(Fresh) and 13 pois (Dry bone). The abdomen is scored between 1 (Fresh) and 12 (Dry
bone). The limbs are scored between 1 (Fresh) and 10 (Dry bone), making the range of
TBS 335; 3 being completely fresh, and 35 being completely skeletonizedses
where limbs may havextreme differences in decomposition between left and right, or
fore and hind, an average of the two scores is taken (Meglyals2005).This scoring

system allows the anthropologist to score parts of the cadaver individually so that one is
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not stuck tpologically defining the decomposition stage of the cadavieich provides

more accurate results.

To calculate ADD, we use the formula taken from Gennard (2008):

Days X (TemperatureBase Tempetture) = ADD

Because certain species of insect requilferdint base temperatures to develop, as well
as a different amount of time to reach certain life cycle stages, entomological samples can
be recovered, and time can be counted backwards by examining the temperatures of the

area the body was discovered otrer past days to accurately determine the PMI.

Weather Data

The aspects ofieather that were recorded are, temperature, relative humidity,
pressure, andaimfall. All of these data were recordddily, and could be accessed for
any day within the past yefrom the online weather base for theignsity of Central
Florida (http://www.wunderground.com/personaleather

station/dashboard?ID=KFLORLAN72#histQry

Weather data was especially importortaccurately calculaan of ADD. When
combined with the TBS, an accurate ADD can be determined and then compared to the
actual number of days decomposition has occurred. By comparing ADD to actual days of
decompositionwe could begin to determine thieetsthat animal scavengirend tree

cover has on the decomposition process.
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Duration

The cadavers were laid out fapproximately38 months primarily because intense
scavenging led to early skeletonization of the carcasses. Initially, the cadawers wer
visited and studied daily, at approximately the same time. During visitation, images were
taken as needed, game camera images and video were downloaded, carcasses were
remapped if necessary, entomological data was recorded as necessary, weather data was
recorded, and decomposition was scored and recorded. All of the data recording took
between 1.5 and 8 hours depending on the amount of change that occurred elveuia 24
period. This period of daily visitation occurred for 2 weeks as decomposition atcurre
rapidly and skeletonization was facilitated by intense scavenging. As the carcasses
progressed through the skeletonization stage, visitation was reduced to every two days for
2 weeks and then reduced to once a week as decomposition became negligiaiyand

recording only involved the staining and bleaching of the skeletal elements.
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CHAPTER 4: RESULTS

This chapter includes the research data collected duringttiig weather,
entomology, gross decomposition, primary scavenging and dispersalakgelaing
and weathering and additional scavenging events. The weathgitionsover the period
that data collection took plaeeereconsistent across all four sites. Tdeta forgross
decomposition, primary scavenging, dispersal, and additionag¢isgang will be reported
by site and organized temporally. Gross decomposition was scored based on methods
developed by Megyesi et al. (2005) for stissue decompositiofethods developed by
Behrensmeyer et al. (197@preused to score advanced skeletabhtheringDispersal
was mapped in situ usiramazimuth control method (Dupras et al. 2012) and later
electronically mapped with ArcGI&Ising in situ measurements, approximate locations
of the carcass were determined in 15 minute intervals over tingecoiithe vulture
feeding period and mapped in ArcGIS in order to visualize the progression of dispersal
and reduction of the carcass. This included distance traveled, approximate shape or

reduction of the carcass@the bearing of the carcass.

WeatherData

Each pig carcass deposition site was placed into two distinct categories: heavily

shaded and direct sunligl8ites S1 and S®@ere heavily shaded sitésat were shaded
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for the majority of the day, whilsites O1 and O2 were direct sunlightandunshaded

for the entire day except for a brief period in the early morning

Weather data was recorded daily for the first two weeks, every other day for the

next two weeks, and then weekly until the conclusion of the study. This study spanned

the months of Mrch 2016 to June 2016. Daily average temperatures, rarefatiye

humidity, barometrigoressure, and current temperature vedireecorded usingata

collected fronthe WUCFFM weather station on the University of Central Florida

campus (Tabl®). During this time period, temperature ranged between® #hd 58.9

F. Relativehumidity ranged between 92% and 52%. The most precipitation over a 24

hour period occurred on March®6vhen approximately four inches was recorded.

Table8: Summary of Weather Data

Date AVG Temp Humidity Pressure Precipitation(cm) KADD
°F) (%) (in)

8-Mar 69.3 71 30.26 0 0

9-Mar 70.5 78 30.24 0 294.5389
10-Mar 73 78 30.24 0 590.4669
11-Mar 72.9 79 30.23 0 886.3391
12-Mar 72.9 82 30.15 0 1182.2113
13-Mar 74.9 79 30.03 0 1479.1946
14-Mar 77.6 77 29.99 0 1777.6779
15Mar 78.2 71 30.01 0 2076.4946
16-Mar 77.2 74 30.03 0 2374.7557
17-Mar 74.5 80 30 0 2671.5168
18-Mar 74.2 75 29.97 0 2968.1112
19-Mar 71.2 87 29.9 0.57 3263.039
20-Mar 72.3 81 29.9 0.33 3558.5779
21-Mar 58.9 52 30.15 0 3846.6723
22-Mar 60.7 70 30.31 0 4135.7667
24-Mar 70 84 30.09 2.06 4722.7888
26-Mar 74.7 88 30.09 4.06 5313.7554
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Date AVG Temp Humidity Pressure  Precipitation(cm) KADD
(°F) (%) (in)

28-Mar 76.7 84 30.03 0 5910.6665
30-Mar 73 79 30.13 0 6502.5778
1-Apr 79.7 76 29.94 0 7100.8222
4-Apr 69.8 66 30.1 0 7985.7166
7-Apr 72.3 72 29.98 0.127 8870.5555
13-Apr 74 80 30.08 0.711 10639.6773
20-Apr 715 67 30.12 0 12705.9494
27-Apr 76 72 29.94 0 14784.7212
4-May 72 92 29.77 1.524 16875.2158
11-May 78.7 71 30.16 0 18948.7102
18-May 79.1 79 29.99 0.025 21044.038
25-May 78.5 62 30.24 0 23138.8656
1-June 83.1 79 30.01 0 25235.0826

The weather in Central Florida had an impact on the decompositional changes
noted on the carcasses. The high average temperaturelanegehumidity during the
first five days more than likely aided in the acceleration of the early decomposition stage
and the progression to the bloat stage in two days (590.745 KADD) for the pig carcasses
located in the shade (S1, S2), and in thres §a§6.673 KADD) for the pig carcasses
located in direct sunlight (O1, O2). Additionally, the pervasetativehumidity and
temperature resulted in the carcasses and skeletal elements retaining nwaisttine,
skinbags at sites S2 and O1 remainmngst throughout the process of data collection
until their removal by scavengetdowever, thoseemains in direct sunlight (O1, O2)

dried at a slightly faster rate than those located in the shaded environments (S1, S2).
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Entomology

Throughout the stages décomposition, different insects were noted intimgc
with the carcasses (Table 8)Jaggot activity was noted in both shaded and unshaded
environmentshowever, the shaded group of sites displayed maggot activity near the
surface obpenings of the heaghd anuswhile the unshaded group hathggot masses
thattended to occur deeper in the openiafjthe head and anus (Figures 4 X Bhis is
due to the preference of darkness exhibitechbggots Gennard, 2007 Maggots were
prevalent throughout the ®aand active stages of decomposition, but were not present
following the mass scavenging of the carcasses by vultures. This is a result of the vultures
consuminghe maggots themselves as weltlas majority of the softissue which isthe
food sourceof the maggots. In addition to maggots, it was noted that fire Sotsr{opsis
invicta) (Figure § were prevalent in the unshaded group, likely esresequencef the
carcasses and skeletal remains with adheredissite being in direct contact with the
ground surface, providing the ants greater access ttisaft, and the ability to

incorporate the skeletal efents into their nests (Figurég. 7
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Figure4: TSD 4 Days, Maggots deeply packed into mouth of pig carcass O1

Figure5: TSD 4 Days, Maggot mass exposed in mouth of pig carcass S1
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Figure6: Fire ants swarming the remaiosa lower forelimb at site O2, Day 7

For example, Figure iépresents a pig humerus from site O2 being built into a fire ant
nest within approximately one week of skeletonization. Additionally, fire ants were noted
feeding on fly eggs during the fresimdaearly decomposition stages in the unshaded
group. No fire ant activity was noted on remains from the shaded group.Hjpésr§)

were common throughout the data collection process, being noted at the time of
deposition (TSD 82h), until the end of thelata colletion process. The other insecter

of note, was the presence of beetlésdleoptera. Therange of beetles noted during the
data recording process includes the American carrion bé&ttadphila americana

(Figure 8§, burying beetleNicrophorus orbicollig (Figure 9, hister beetleHisteridag,

and hide beetlddermestel Hister beetles were documented at all four sites throughout
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the active decay stages, however hide beetles were only noted from S2 during the active
decay stageAdditionally, the American carrion beetle and the American burying beetle
were only documented at site S1 once skeletonization had occurred. Lastly, several
yellow jackets Yespula squamosalvere noted on the day of deposition, and were seen

consuming blod, as well as fly eggs during the early decomposition stage.

Figure7: Humeus with fire ant nest built around it at site O2 Day 9
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Figure9: Burying beetle on an ankle at site S1 Day 11
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Table9: Entomology ammaryof identified insect species at sites S1, S2, O1, and 02

Site Fresh Early Bloat Active Skeletonization
S1| Flies Diptera), Flies Flies Qiptera), Flies Diptera), Flies Diptera),
Yellow Jacket (Diptera), Maggots, Hister Maggots, Hister beetle: American carrion
(Hymenoptera maggots beetles (Histeridas, beetle
(Histeridas, (Necrophila
americang,
Burying beetle
(Nicrophorus
orbicollis)
S2| Flies Diptera), Flies Flies Diptera), Flies Diptera), Flies Diptera),
Yellow Jacket (Diptera), Maggots, Hister Maggots Hister beetles
(Hymenoptera maggots beetles (Histeridag, Hide
(Histeridasg, Beetle Dermesteps
Hide Beetle
(Dermestes
01| Flies Diptera), Flies Flies Oiptera), Flies Diptera), Flies Diptera),
Yellow Jacket (Diptera), Maggots, Hister Maggots, Hister beetle:
(Hymenoptera Maggots, beetles (Histeridag, Fire ants
Fire ants (Histeridag, (Solenopsis invicta
(Solenopsis Fire ants
invicta) (Solenopsis
invicta)
02 | Flies Diptera), Flies Flies Diptera), Flies Diptera), Flies Diptera),
Yellow Jacket (Diptera), Maggots, Hister Maggots, Hister beetle:
(Hymenoptera Maggots, beetles (Histeridag, Fire ants
Fire ants (Histeridag, (Solenopsis invicta
(Solenopsis Fire ants
invicta) (Solenopsis
invicta)
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Gross Decomposition

All appropriate figures detailing gross decomposition for pig carcass S1 will be
included in the section, Pig CarcassFsther than include duplicate figures for pig
carcasses S2, O1, and O2, representing the decomposition process, redundant figures will

be included in specifically referenced appendices located at the conclu§ibapiér 6.

Pig Carcass S1

The pig carcass was deposited at S1 at the fresh stage of decomp®abien (
10) on March &', TSD of G+2h, at approximately 2:15 PM (Figuf#). Algor mortis
occurred naturally and was uninterrupted. At time of deposition, rigor mortis was
beginning to occur, as the carcass presented stiff imbs when being handled. Also at the
time of deposition, the pig carcass at S1 was scored with a TBSlatBgit in the
freshest stage possible. The presence of blowflies and yellow jackets was noted at the
time of deposition. Blowflies began laying eggs near the cavities of the head, as well as
near thebullet hole in the frontal borendin skinfolds neathe head. The carcass

remained in the fresh stage for atey.

On March §', TSD of oneday, the carcass at S1 transitioned from the fresh stage
to the early decomposition stageable 10Q. This included pinkvhite appearance of the
skin at the head a@meck, mebling of the abdomen, and gr&xy-green discoloration of
the lower abdomen, and a ptakite appearance of the limbs (Figar®. This period
alsoincludedthe proliferation of blowfly larvae at the nasal and oral caviéied,at
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the bullet lole on the frontal bone. This stage lastedofoedayuntil bloat began to

Ooccur.

FigurelQ: Carcass S1 in fresh stage of decomposition, TSD 0

On March 18, TSD of twodays, thepig carcass transitioned into the bloat stage
(Table 10. The carcass remained in the bloat stage for an extended period dfitome (
11), during which the carcass accumulated VOCs in the abdomen and neck and ballooned
in size. This period also saw the green and black discoloration of the loweneidbe
marbling and black discoloration of the abdomen, the green and black discoloration of the
face and neck, and receding of the lips and gingiva. Maggot masses had expanded to pack

the oral and nasal cavity as well as the ocular cavities. Maggotemagsrature was
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recorded on March 2 TSD of four days, at 8:59 AM. The current air temperature was
67.8 F and the first instar stage larval mass81° F which was 11 F warmer than the
interface temperature of 76, and 13 F warmer than the ambietemperature. In

response to the heavy shade, the maggots did not retract deep into the cavities of the
head In fact, they were frequently seen around the lips and teeth of the carcass and even
pooled below the mouth on the ground surface in purged gextion fluid. This stage
lastedfor a total of three daysntil decomposition was accelerated by a mass vulture
scavenging event which will be discussed infdllewings e ct i o@Garcaset | ed 1

Consumptionan@cavengi ngo.

Figurell Carcass S1 Bloat Staga&yp4; rote the intestines rupturing tl@ver abdominal wall
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On March 18, TSD of five days, the carcass was drastically reduced in soft
tissue masslable 10, and advanced well passed the advanced decomposition stage
described as moist decomposition with limited bone exposure, a TBS24f, 18 full
skeletonization, a TBS of 235. The carcass was reduced to skeletal elements, some with
adhered soft tissue, by intensive vulture scavenging over the course of 9 It §im. A
point, the carcass was characterized by scattered, greasy skeletal elemem&vith s
skeletal elements retainirsgft tissue. Scattering of the elements will be discussed in the
followings e ct i oAvianDitslpeedr sfial 0. The hadBSod29.s was
From March 14, TSD of six daysyntil June £'the carcasprogressed through the stage
of skeletonization. This included the gradual desiccation of remaininggssafe, and the
drying of skeletal elements. The carcass was scored a89,BBe maximum TBS score
representing complete skeletonization with dry bone, on Apfi) 23D of 50, after the
remaining softissue was completely desiccated, and the remaining bones of the head,

trunk, and limbs were completely dry.

Tablel10: Pig S1Decomposition Summary

Day Decomposition TBS Observations KADD
Day 0+2h Fresh 3 Fly activity 0
Day 1| Early decomposition 5 Slight color change, no odor 294.5389
Day 2| Early decomposition 7 Slight bloat, color change, 590.4669
slightodor, slight maggot
activity
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Day Decomposition TBS Observations KADD
Day 3 Active decay 12 Moderate bloat, active decay 886.3391
color change, strong odor,
advanced maggot activity,
purging
Day 4 Active decay 12 Significant bloat, active decay 1182.2113
color change, strong odor,
advancednaggot activity,
purging
Day 5 Active decay 13 Full bloat, active decay, skin 1479.1946
slippage, purging, strong odol
advanced maggot activity,
intestines burst through lowetr
abdomen
Day 6 Skeletonization w/ 29 Slight odor fly activity, greasy, 1777.6779
some soft tissue wet remains
Day 7 Skeletonization w/ 29 Slight odor, fly activity, greasy 2076.4946
some soft tissue wet remains
Day 8 Skeletonization w/ 30 No odor, no fly activity, greasy 2374.7557
some soft tissue remains
Day 9 Skeletonization w/ 30 Greasy remains, fungus and 2671.5168
some soft tissue mold growth
Day 10 Skeletonization w/ 30 Greasy remains, fungus and 2968.1112
some soft tissue mold growth
Day 11 Skeletonization w/ 31 Greasy remains, fungasd 3263.039
some soft tissue mold growth
Day 12 Skeletonization w/ 31 Greasy remains, some dried 3558.5779
some soft tissue soft tissue
Day 13 Skeletonization w/ 31 Greasy remains, some dried 3846.6723
some soft tissue soft tissue
Day 14 Skeletonization w/ 31 Greasy remains, some dried 4135.7667
some softissue soft tissue
Day 16 Skeletonization w/ 32 Greasy remains, some dried 4722.7888
some soft tissue soft tissue
Day 18 Skeletonization w/ 32 Greasy remains, some dried 5313.7554
some soft tissue soft tissue
Day20 | Skeletonization mostly 33 Bones beginning to dry 5910.6665
dry bone
Day 22| Skeletonization mostly 33 Bones beginning to dry 6502.5778

dry bone
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Day Decomposition TBS Observations KADD

Day 24| Skeletonization mostly 34 Bones drying 7100.8222
dry bone
Day 27| Skeletonization mostly 34 Bones drying 7985.7166
dry bone
Day 30| Skeletonization mostly 34 Bones drying 8870.5555
dry bone
Day 36| Skeletonization mostly 34 Bones drying 10639.6773
dry bone
Day 43| Skeletonization mostly 34 Bones drying 12705.9494
dry bone
Day 50| Skeletonization dry 35 Dry bone 14784.7212
bone
Day 57| Skeletonization dry 35 Dry bone 16875.2158
bone
Day 64| Skeletonization dry 35 Dry bone 18948.7102
bone
Day 71| Skeletonization dry 35 Dry bone 21044.038
bone
Day 78| Skeletonization dry 35 Dry bone 23138.8656
bone
Day 85| Skeletonization dry 35 Dry bone 25235.0826
bone

Pig Carcass S2
The pig carcass was deposited at S2 at the fresh stage of decompdabien (
11) on March8", TSD of 0+2h, at approximately 2:15 PMAPPENDIX A, Figure 4).
Algor mortis occurred naturally and was uninterrupted. At time of deposition, rigor
mortis was beginning to occur, as the carcass presented stiff limbs when being handled.
Also at the time of deposition, the pig carcass at S2 was scored with a TBS of 3, placing

it in the freshest stage possible. The presence of blowflies and yellow jackets was noted
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at the time of deposition. Blowflies began laying eggs near the cavities of the head, as
well as near the bullet hole in the frontal bone. The carcass was sctredrgsh stage

for oneday.

On March §', TSD of oneday, the carcass at S2 transitioned from the fresh stage
to the early decomposition stageable 1). This included pinkwvhite appearance of the
skin at the head and neck, marbling of the abdomengaydto green discoloration of
the lower abdomen, and a pialhite appearance of the imb&8RPENDIX A, Figure
43). This period also contained the proliferation of blowfly larvae at the nasal and oral
cavities, as well as the bullet hole on the frontadébd his stage lasted fonedayuntil

bloat began to occur.

On March 18, TSD of twodays, thepig carcass began to transition into the bloat
stage Table 1). The carcass remained in the bloat stage for an extended period of time
(APPENDIX A, Figures45, 49, during which the carcass accumulated VOCs and
ballooned in size. This period also saw the green and black discoloration of the lower
abdomen, the marbling and black discoloration of the abdomen, the green and black
discoloration of the face andcleas well as the slippage of skin at the chin, and receding
of the gums. Maggot masses had expanded to pack the oral and nasal cavity as well as the
ocular cavities. Maggot mass temperature was recorded on MatciiaR of four days,
at 8:36 AM. The cuent air temperature was 660 and the first instar stage larval mass
was 79 F which was 9 F warmer than the interface temperature ¢fF0and 12 F

warmer than the ambient temperature. In response to the heavy shade, the maggots did
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not retract deemto the cavities of the head, in fact, they were frequently seen around the
lips and teeth of the carcass. This stage |dsteda total of three daysntil decomposition
was accelerated by a mass vulture scavenging event which will be discussed in the

section titled AScavengingo.

On March 18, TSD of five days, the carcass was drastically reduced in soft
tissue massl@able 1)}, and advanced well passed the advanced decomposition stage
described as moist decomposition with limited bone exposREENDIX A, Figures
47, 48, a TBS of 1924, to full skeletonization, a TBS of Bb. The carcass was reduced
to skin and bones by intensive vulture scavenging over the course of 8 h 45 m. Vulture
scavenging will be discussednpgno.tAe sbcsip
carcass was characterized by scattered, greasy skeletal elements, and a likge sack
heap of skin with some adhered skeletal elements. Scattering of the elements will be
di scussed in the sect i oassdredwitheadiBSiob29.s per s al
From March14™ TSD of 8 daysuntil June i'the carcass progressed through the stage
of skeletonization. This included the gradual desiccation of remainingisafe, and the
drying of skeletal elements. The carcass s@sed as TBS 35, the maximum TBS score
representing complete skeletonization with dry bone, on Apfi] 28D of 50, after the
remaining softissue was completely scavenged, and the remaining bones of the head,

trunk, and limbs were completely dry.
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Tablell: Pig S2Decomposition Summary

Day Decomposition TBS Observations KADD
Day 0+2h Fresh 3 Fly activity 0
Day 1 Early decomposition 5 Slight color change, no odo 294.5389
Day 2 Early decomposition 7 Slight bloat, colochange, 590.4669
slight odor, slight maggot
activity
Day 3 Active decay 10 Moderate bloat, active 886.3391
decay, color change, strong
odor, advanced maggot
activity
Day 4 Active decay 13 Significant bloat, active 1182.2113
decay, color change, strong
odor,advanced maggot
activity
Day 5 Active decay 13 Full bloat, active decay, skir 1479.1946
slippage, purging, strong
odor, advanced maggot
activity
Day 6 | Skeletonization w/ some sol 29 Slight odor, fly activity, 1777.6779
tissue greasy, wet remains
Day 7| Skeletonization w/ some sol 29 Slight odor, fly activity, 2076.4946
tissue greasy, wet remains
Day 8| Skeletonization w/ some soi 30 No odor, no fly activity, 2374.7557
tissue greasy remains
Day 9| Skeletonization w/ some sol 30 Greasy remains, fungus an 2671.5168
tissue mold growth
Day 10| Skeletonization w/ some sol 30 Greasy remains, fungus an 2968.1112
tissue mold growth
Day 11| Skeletonization w/ some sof 30 Greasy remains, fungus an 3263.039
tissue mold growth
Day 12| Skeletonization w/ some sof 31 Greasy remains, some drie 3558.5779
tissue soft tissue
Day 13| Skeletonization w/ some sof 31 Greasy remains, some drie 3846.6723
tissue soft tissue
Day 14| Skeletonization w/ some sol 31 Greasy remains, sonakied 4135.7667
tissue soft tissue
Day 16| Skeletonization w/ some sol 31 Greasy remains, some drie 4722.7888

tissue
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Day Decomposition TBS Observations KADD

Day 18| Skeletonization w/ some sol 31 Greasy remains, some drie 5313.7554
tissue soft tissue

Day 20| Skeletonization w/ some sof 32 Bones beginning to dry 5910.6665
tissue

Day 22| Skeletonization mostly dry 34 Bones beginning to dry, sof 6502.5778
bone tissue scavenged

Day 24| Skeletonization mostly dry 34 Bones drying 7100.8222
bone

Day 27| Skeletonization mostly dry 34 Bones drying 7985.7166
bone

Day 30| Skeletonization mostly dry 34 Bones drying 8870.5555
bone

Day 36| Skeletonization mostly dry 34 Bones drying 10639.6773
bone

Day 43| Skeletonization mostly dry 34 Bones drying 12705.9494
bone

Day 50| Skeletonization dry bone 35 Dry bone 14784.7212

Day 57| Skeletonization dry bone 35 Dry bone 16875.2158

Day 64| Skeletonization dry bone 35 Dry bone 18948.7102

Day 71| Skeletonization dry bone 35 Dry bone 21044.038

Day 78| Skeletonization dry bone 35 Dry bone 23138.8656

Day 85| Skeletonization dry bone 35 Dry bone 25235.0826

Pig Carcass O1
The pig carcass was deposited at O1 at the fresh stage of decompdaibien (

12) on March 8, TSD of 6-2h, at approximately 2:15 PMAPPENDIX B, Figure 5).
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Algor mortis occurred naturally and was uninterrupted. At time of deposition, rigor

mortis was beginning to occur, as the carcass presented stiff imbs when being handled.
Also at the time of deposition, the pig carcass at O1 was scored with a TBS of 3, placing
it in the freshest stage possible. The presence of blowflies and yellow jackets was noted
at the time of deposition. Blowflies began laying eggs near the cavities of the head, as
well as near the bullet hole in the frontal bone, and folds in the skinheehead. The

carcass remained in the fresh stage fordae

On March §', TSD of oneday, the carcass at QAPPENDIX B, Figure 3)
transitioned from the fresh stage to the early decomposition Stagke(13. This
included pinkwhite appearance diie skin at the head and neck, marbling of the
abdomen, and gray to green discoloration of the lower abdomen, anchahjiek
appearance of the limbs. This period also contained the proliferation of blowfly larvae at
the nasal and oral cavities, as wallthe bullet hole on the frontal bone. This stage lasted

for onedayuntil bloat began to occur.

On March 18, TSD of twodays, thepig carcass transitioned into the early bloat
stage(Table 13. The carcass remained in the bloat stage for an ext@eded of time
(APPENDIX B, Figures 8, 60), during which the carcass accumulated VOCs in the
abdomen and neck and ballooned in size. This period also saw the green and black
discoloration of the lower abdomen, the marbling and black discoloration of the
abdomen, the green and black discoloration of the face and neck, and receding of the lips

and gingiva. Maggot masses had expanded to pack the oral and nasal cavity as well as the
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ocular cavities, and were in high enough numbers to move the tongue arohey fasl.
Maggot mass temperature was recorded on Mar€hTISD of four days, at 9:20 AM.

The current air temperature was 686and the first instar stage larval mass76° F

which was 8 F warmer than the interface temperature dfFland 7 F wamer than the
ambient temperature. In response to the direct sunlight, the maggots were located deep
within the orifices of the face, and were packed tightly in the through and under the lips
to find shade. This stage lasted a total of three daysntil decomposition was

accelerated by a mass vulture scavenging event which will be discussed in the section

titled ACarcass Consumption and Scavenging

On March 18, TSD of five days, the carcass was drastically reduced in soft
tissue massl@able 12, and agtanced well passed the advanced decomposition stage
described as moist decomposition with limited bone exposREENDIX B, Figure
62), a TBS of 1924, to full skeletonization, a TBS of Bb. The carcass was reduced to
a pile of skin and skeletal elemsnsome with adhered soft tissue, by intensive vulture
scavenging over the course of 8 h 28 m. Vulture scavenging will be discussed in the
section titled ACarcass Consumption and Sc
characterized by scattered, gneakeletal elements with some skeletal elements with
adhered soft tissue, and a pile of skin that was rather intact and turned inside out.
Scattering of the el ements wil/ be discuss
carcass was scored with 83 of 29. From March % TSD of six daysuyntil June '
the carcass progressed through the skeletonization stage. This included the gradual

desiccation of the skin bag and the remainingssue, and the drying of skeletal
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elements. The carcass wasied as TBS 35, the maximum TBS score representing
complete skeletonization with dry bone, on April"2TSD of 50, after the remaining
softtissue was completely desiccated, the skin bag was scavenged, and the remaining

bones of the head, trunk, and limmwere completely dry.

Table12: Pig O1Decomposition Summary

Day Decomposition TBS Observations KADD
Day 0+2h Fresh 3 Fly activity 0
Day 1| Early decomposition 5 Slight color change, no odor 294.5389
Day 2| Early decomposition 7 Slight bloat, color change, 590.4669
slight odor, slight maggot
activity
Day 3 Active decay 12 Moderate bloat, active decay 886.3391

color change, strong odor,
advanced maggot activity,

purging
Day 4 Active decay 12 Moderate bloat, active decay 1182.2113
color change, strong odor,
advanced maggot activity,

purging
Day 5 Active decay 12 Full bloat, active decay, 1479.1946
purging, strong odor, advance

maggot activity,

Day 6 Skeletonization w/ 29 Slight odor, fly activity greasy, 1777.6779
some soft tissue wet remains

Day 7 Skeletonization w/ 29 Slight odor, fly activity, greasy 2076.4946
some soft tissue wet remains

Day 8 Skeletonization w/ 30 No odor, no fly activity, greasy 2374.7557
some soft tissue remains

Day 9 Skeletonization w/ 30 Greasy remains, sefissue 2671.5168
some soft tissue drying

Day 10 Skeletonization w/ 30 Greasy remains, sefissue 2968.1112

some soft tissue drying
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Day Decomposition TBS Observations KADD
Day 11 Skeletonization w/ 30 Greasy remains, fungus and 3263.039
some soft tissue mold growth
Day12 Skeletonization w/ 31 Greasy remains, some dried 3558.5779
some soft tissue soft tissue fungus and mold
growth
Day 13 Skeletonization w/ 31 Greasy remains, some dried 3846.6723
some soft tissue soft tissue fungus and mold
growth
Day 14| Skeletonization w/ 32 Greasy remains, some dried 4135.7667
some soft tissue soft tissue fungus and mold
growth
Day 16 Skeletonization w/ 32 Greasy remains, some dried 4722.7888
some soft tissue soft tissue
Day 18 Skeletonization w/ 32 Greasy remains, some dried 5313.7554
some soft tissue soft tissue
Day 20 Skeletonization w/ 32 Bones beginning to dry 5910.6665
some soft tissue
Day 22| Skeletonization mostly 34 Bones beginning to dry, skin 6502.5778
dry bone bag scavenged
Day 24| Skeletonizatiormostly 34 Bones drying 7100.8222
dry bone
Day 27| Skeletonization mostly 34 Bones drying 7985.7166
dry bone
Day 30| Skeletonization mostly 34 Bones drying 8870.5555
dry bone
Day 36| Skeletonization mostly 34 Bones drying 10639.6773
dry bone
Day 43| Skeletonization mostly 34 Bones drying 12705.9494
dry bone
Day 50| Skeletonization dry 35 Dry bone 14784.7212
bone
Day 57| Skeletonization dry 35 Dry bone 16875.2158
bone
Day 64| Skeletonization dry 35 Dry bone 18948.7102
bone
Day 71| Skeletonization dry 35 Dry bone 21044.038

bone
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Day Decomposition TBS Observations KADD

Day 78| Skeletonization dry 35 Dry bone 23138.8656
bone

Day 85| Skeletonization dry 35 Dry bone 25235.0826
bone

Pig Carcass O2

The pig carcass was deposited at O2 at the fresh stage of decompdaibien (
13) on March &', TSD of 0+2h, at approximately 2:15 PNAPPENDIX C, Figure 3).
Algor mortis occurred naturally and was uninterrupted. At time of deposition, rigor
mortis was beginning to occur, as the carcass presented stiff imbs when being handled.
Also at the time of éposition, the pig carcass at O2 was scored with a TBS of 3, placing
it in the freshest stage possible. The presence of blowflies and yellow jackets was noted
at the time of deposition. Blowflies began laying eggs near the cavities of the head, as
well asnear the bullet hole in the frontal bone, and folds in the skin near the head. The

carcass remained in the fresh stage fordae

On March §', TSD of oneday, the carcass at O2 transitioned from the fresh stage
to the early decomposition stageable13). This included pinkwvhite appearance of the
skin at the head and neck, marbling of the abdomen, and gray to green discoloration of
the lower abdomen, and a pialite appearance of the limb&8FPENDIX C, Figure

74). This period also contained the pfetation of blowfly larvae at the nasal and oral
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cavities, as well as the bullet hole on the frontal bone. This stage lastetettay until

bloat began to occur.

On March 18, TSD of twodays, thepig carcass transitioned into the early bloat
stage Table 13. The carcass remained in the bloat stage for an extended period of time
(APPENDIX C, Figures @, 77), during which the carcass accumulated VOCs in the
abdomen and neck and ballooned in size. This period also saw the green and black
discoloration 6the lower abdomen, the marbling and black discoloration of the
abdomen, the green and black discoloration of the face and neck, and receding of the lips
and gingiva. Maggot masses had expanded to pack the oral and nasal cavity as well as the
ocular caviies. Maggots also spilled out of the mouth and accumulated in the shade
beneath the head in a pool of decomposition fluid. Additionally, the upper chest and
lower neck at the ground interface was red andlomking, possibly from ant activity.
Maggot massemperature was recorded on Marct' 1PSD of four days, at 9:41 AM.
The current air temperature was 69%7and the first instar stage larval mass82° F
which was 12 F warmer than the interface temperature dfF#0and 12 F warmer than
the ambiehtemperature. In response to the direct sunlight, the maggots were located
deep within the orifices of the face, and any other place where they could remain in
shade. As mentioned previously, this included pooling beneath the head. This stage lasted
for atotal of three daysantil decomposition was accelerated by a mass vulture
scavenging event which wild/l be discussed

Scavengingo.
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On March 18, TSD of five days, the carcass was drastically reducsdftn
tissue massl@able 13, and advanced well passed the advanced decomposition stage
described as moist decomposition with limited bone exposHBENDIX C, Figure
79), a TBS of 1924, to full skeletonization, a TBS of B5. The carcass was reduced to
skeletal elements, some with adhered soft tissue, by intensive vulture scavenging over the
course of 7 h 25 m. Vulture scavenging wil
Consumption and Scavengingo. At dcditere, poi nt
greasy skeletal elements with some skeletal elements with adhered soft tissue. Scattering
of the el ements wild.l be discussed in the s
scored with a TBS of 29. From March™.4'SD of six daysuntil June #the carcass
progressed through the skeletonization stage. This included the gradual desiccation of
remaining softissue, and the drying of skeletal elements. The carcass was scored as TBS
35, the maximum TBS score representing complete sketetiom with dry bone, on
April 27" TSD of 50, after the remaining sdissue was completely desiccated, and the

remaining bones of the head, trunk, and limbs were completely dry

Table13: Pig O2Decomposition Summary

Day Decomposition TBS Observations KADD
Day 0+2h Fresh 3 Fly activity 0
Day 1| Early decomposition 5 Slight color change, no odor 294.5389
Day 2| Early decomposition 7 Slight bloat, color change, 590.4669
slight odor, slight maggot
activity
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Day Decomposition TBS Observations KADD
Day 3 Active decay 11 Moderate bloat, active decay 886.3391
color change, strong odor,
advanced maggot activity,
purging
Day 4 Active decay 12 Significant bloat, active decay 1182.2113
color change, strong odor,
advanced maggot activity,
purging
Day 5 Active decay 12 Full bloat, active decay, skin 1479.1946
slippage, purging, strong odol
advanced maggot activity
Day 6 Skeletonization w/ 29  Slight odor, fly activity, greasy 1777.6779
some soft tissue wet remains
Day 7 Skeletonization w/ 29 Slight odor, fly activity, greasy 2076.4946
some soft tissue wet remains
Day 8 Skeletonization w/ 30 No odor, no fly activity, greasy 2374.7557
some soft tissue remains
Day 9 Skeletonization w/ 30 Greasy remains, fungus and 2671.5168
some soft tissue mold growth
Day 10 Skeletonization w/ 30 Greasy remains, fungus and 2968.1112
some soft tissue mold growth
Day 11 Skeletonization w/ 31 Greasy remains, fungus and 3263.039
some soft tissue mold growth
Day 12 Skeletonization w/ 31 Greasy remains, sonagied 3558.5779
some soft tissue soft tissue fungus and mold
growth
Day 13 Skeletonization w/ 31 Greasy remains, some dried 3846.6723
some soft tissue soft tissue fungus and mold
growth
Day 14 Skeletonization w/ 32 Greasy remains, some dried 4135.7667
some soft tissue soft tissudungus and mold
growth
Day 16 Skeletonization w/ 32 Greasy remains, some dried 4722.7888
some soft tissue soft tissue fungus and mold
growth
Day 18 Skeletonization w/ 33 Greasy remains, some dried 5313.7554
some soft tissue soft tissue fungus and mold
growth
Day 20| Skeletonization mostly 33 Bones beginning to dry fungu: 5910.6665
dry bone and mold growth
Day 22| Skeletonization mostly 34 Bones beginning to dry fungu: 6502.5778

dry bone

and mold growth
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Day Decomposition TBS Observations KADD
Day 24| Skeletonization mostly 34 Bones drying 7100.8222
dry bone
Day 27| Skeletonization mostly 34 Bones drying 7985.7166
dry bone
Day 30| Skeletonization mostly 34 Bones drying 8870.5555
dry bone
Day 36| Skeletonization mostly 34 Bones drying 10639.6773
dry bone
Day 43| Skeletonization mostly 34 Bones drying 12705.9494
dry bone
Day 50| Skeletonization dry 35 Dry bone 14784.7212
bone
Day 57| Skeletonization dry 35 Dry bone 16875.2158
bone
Day 64| Skeletonization dry 35 Dry bone 18948.7102
bone
Day 71| Skeletonization dry 35 Dry bone 21044.038
bone
Day 78| Skeletonization dry 35 Dry bone 23138.8656
bone
Day 85| Skeletonization dry 35 Dry bone 25235.0826

bone

Carcass Consumption and Scavenging

All appropriate figures detailing carcass consumption and scavenging for pig

carcass S1 will be included in the following chapRather than include duplicate figures

for pig carcasses S2, O1, and O2, representingrteess of scavengingedundant
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figures will be included in specifically referenced appendices located at the conclusion of

chapter 6.

Pig Carcass S1

The first and most intense scavenging event began on MaféhT$B of 5, and
continued until the early morning of March™4rSD of 6.At approximately 10:50 AM
at site S1 19 black vultures were recorded on camera approaching the carcass from all
sides, some already beginning to feed at the site of the lower abdomen where the
intestines breached the abdominal waig(re 13. The time lpse between deposition of
the carcass and arrival of vultures to the carcass was approximately 116 hours and 25
minutes. Vultures were engaged in feeding on the carcass at 10:50 AM, and fed on the
carcass starting with the lower abdomen, and the orahl racd nasal cavities. These
vultures at the cranial end of the carcass were feeding on the maggot masses that had
accumulated in the eyes, nose, and mouth. This feeding interval occurred until
approximately 6:55 PM that evening when the vultures, whieldarnal animals,
roosted for the night. At this point in time, the carcass was out of camera view, but had
appeared to have been reduced to bones, with somissai or musculature remaining
in the limbs. The feeding resumed at approximately 7:28wMnapproximately 2
black vulturesvere recorded in frame scratching at the initial deposition site. This second
feeding interval was much shorter, lasting ut82 AM when my advisor and | arrived

at the Deep Foundations Geotechnical Research Areadocdrdecomposition data. This
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intense period of vulture scavenging occurred for 9 h 5 m, during which the 60Ilb (27kg)
pig carcass deposited at site S1 was reduced to bones and skeletal elemsptaevith

softtissue still adhered.

S1 C2VID

Figurel2 Carcass S1 Day-black vulture feeding on intestines that ruptured through lower
abdominal wall due to extreme bloat.

An estimated maximum number of vultures at the site at one time based on what
was recorded on camera was 42, and theinedjADD in Kelvins (KADD) to achieve
skeletonization was recorded as 1479.64. Pig deposition site S1 featured the removal and
dispersal of boney elements, some with adheredisefie andjreaseTherefore, after
the initial scavenging event, the TBS 8ng criteria resulted in a TBS of 29 out of a
maximum of 35, falling comfortably in the middle of the skeletonization category. The

skeletal elements were dispersed throughout the site based on the foliage of the initial
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deposition location. The dispersain f or mat i on wi | | be di scussec

Di spersal o.

During this mass feeding event, the carcass was reducedigueorder Figure
16). As mentioned previously, the vultures fed on the maggots at the cranial end and fed
at the anus anldwer abdomen of the caudal end where access to the viscera was easiest.
Consequential to the maggot activity of the skull, the cranium and mandible were cleaned
of most of the soft tissue and what remained was held to the bone by only skin. As a
result,the cranium and mandible were the first elements widaaticulatediuring
feeding and came loose from the carcass at approximately 11:22 AM. Consumption of
the viscera continued from the lower abdomen, and the opening in the neck created by the
removalof the skull. After approximately two hours of feeding, the majority of the
viscera and muscle tissue appeared to have been consumed, and feeding was largely
focused on the remaining musculature at the base of the limbs through the original cranial
and abdminal openings that had enlarged over the course of feeding. The skeletal
elements of the ribcage were expelled as the carcass was consumed and dragged
southward. The carcass was flattened as it was dragged and consumed, expelling the ribs,
verts, scapuky, and os coxae. By approximately 1:17 PM, the carcass had been
considerably reduced in size and deformed by feeding. It was then dragged out of view of
the camera. The remaining duration of the feeding period exhibited vultures feeding on
disarticulated kements that appeared to have been removed from the main carcass. These
limbs were dragged, and dispersed around the site, and would occasionally be in view of

the cameras. By nightfall no elements were visible on film. Feeding resumed in the
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morning but vas much less intense than the previous night. Vulture quantity was much
less and equally distributed as the vultures appeared to be feeding-tssseftavailable

and scattered throughout the site.

Unlike site S2, pig carcass S1 was also scavengédltyeagles during the
primary scavenging event. An adult bald eagle first appeared on camera at 12:36 PM
(Figure 13, when the carcass had begun tadziiced in mass and was dragged
southward. The bald eagle fed alongside both black and turkey vulkheesagle was
noted on camera at multiple times during the feeding period, and seemed to have taken
part in dispersal of the remains as wElglre 14. The eagle fed intermittently over the
course of approximately four house. Additionally, a juvenileé leagle was also recorded
feeding on the carcasBi@ure 15. This is significant because it means multiple eagles
were feeding on the carcass at the same time, and they were willing to feed in
conjunction and close proximity to vultures. In addition,\thkures did not appear to be
cautious of the raptorsd presence, possi bl

occurs often, and vultures donot f eel thre
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3/2016 123

6PM  S1 C2VID

S1 C2VID

Figurel4: Site S1- adult bald eagle (red arrow) seen feeding and dispersing elements from initial
deposition.
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Figurel5: Site S1- juvenile bald eagle (red arrosgavenging dispersed remains
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Vulture Arrival
10:50 AM

Carcass Complete at

time of scavengin
I - e Carcass completely

disarticulated & dispersed,

some soft-tissue

9 hours 5

Minutes total
feeding time

Vulture scavenging remaining on long bones
and deforming
lower abdomen

Limbs with adhered
tissue are dragged and Long Bones
W"u.re scavenged around site
Scavenging at

11:22 AM

Carcass is reduced in size
Carcass without skull, and out of view of the
opening at cranial end camera
and lower abdomen

Carcassdragged & Carcass dragged
Scavenging at out of view 1:17

cranial end Lower PM
ahdnmen

Vultures feeding
on limb

3 size at musculature
abdomen

Carcass flattened

Figurel6: S1Scavenging and Consumption Flowchart

The vultures directly altered the environment of pig deposition site S1 as a result
of their feeding behavior. With so many vultures crowded ardldarcass, competing
to get access to feeBiQure 17, the repeated shuffling of their feet in addition to the

movement of the carcass as it was manipulated resulted in a disturbed area at the initial
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pig deposition site where the pine needles had baeshed away and the bare earth was
exposed. This was further exacerbated by the scratching behavior administered after the
carcass had been greatly reduced and vultures searched for leftover piecesssugoft

at the initial pig deposition site. Mudike chickens scratch the ground with their beaks

and feet to search for food, the vultures observed in this study did the same to glean any
remaining pieces of food. This agitated the exposed ground surface and assisted in
clearing the area of pine neesli8eak digging was also assumed to have occurred at the
site since it was an observed behavior at site S2. It should be noted that the areas
corresponding to the placement of the anal and oral cavities exhibited modifications of
the soil as a result of gljing activity, mostikely in response to the presence of
decomposition fluid that purged from the cavities and accumulated near the openings.
The foliage of the site was also greatly affected by the feeding period, as the brush and
stems of nearby treegere broken and cleared as a result of crowded movement
throughouthe areaKigure 1§. Lastly, thevultures also affected the site by scavenging

the pitfall trap installed for collection of entomological data. The vultures removed the
covering of the pfall trap and fed on the collected insects within the plastic cup,

preventing us from collected these data.
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Figurel18: Site S1immediatelyfollowing departure of vultures, site is greatly disturbed
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The vultures were not only destructive of the environment, but they also left
traces of their presence at the site. This included feathers as well as fecal matter. Feathers
were noted throughouhbé site, but were not accumulated in any recognizable
distribution. Feathers were likely shed naturally, however, recorded images of
intraspecies competition observed at other sites revealed that feathers were sometimes
lost as a result of two vultures fiing and biting each other. Vulture feces was noted at
the site, however it was not located easily due to the pine needle substrate making it

difficult to detect.

Pig Carcass S2

The first and most intense scavenging event began on MaféhT$B of 5,and
continued until the early morning of March™4rSD of 6. At approximately 11:15 AM
at site S2 five black vultures were recorded on camera approaching the carcass from the
direction of the caudal end (South of the carcddse time lapse between degition of
the carcass and arrival of vultures to the carcass was approximately 117 hours. By 11:20
AM 12 black vultures and four turkey vultures were in frame with the carcass.
Approximately seven black vultures were engaged in feeding on the carca#s;aye
one feeding at the anus and three feeding at the oral, nasal and ocular cavities. These
three black vultures at the cranial end of the carcass were feeding on the maggot masses
that had accumulated in the eyes, nose, mouth and beneath thetkkiface and chin.

A solitary turkey vulture was standing to the southwest of the carcass in a small clearing
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most likely waiting for an opportunity to feed. This feeding interval occurred until
approximately 6:55 PM that evening when the vultures, waietdiurnal animals,

roosted for the night. At this point in time, the carcass had been reduced to skin and
bones, with some seftssue or musculature remaining in the limbs. The feeding resumed
at approximately 7:23 AM when approximately 31 black velsuvere recorded in frame
engaging in what is most accurately described as a feeding frenzy at the location of the
initial deposition site in which the carcass was completely obscured from view by feeding
vultures. This second feeding interval was msietrter, lasting until 8:32 AMvhen my
advisor and | arrived at the Deep Foundations Geotechnical Research Area to record
decomposition data. This intense period of vulture scavenging occurred for 8 h 45 m,
during which the 65Ib (29.5kg) pig carcass depostesite S2 was reduced to skin and

bones APPENDIX A, Figures 47, 48

An estimated maximum number of vultures at the site at one time based on what
was recorded on camera was 43, and the required accumulated degree days in Kelvins
(KADD) to achieve skatonization was recorded as 1479.64. Pig deposition site S2
featured the removal and dispersal of boney elements, some with adhetesssefand
grease as well as a mound of skin representing the dermis of the posterior surface of the
pig carcassAPPENDIX A, Figures 47, 48 Therefore, while softissue from the pig
carcass was still present, albeit just the skin of the carcass, after the initial scavenging
event, the TBS scoring criteria resulted in a TBS of 29 out of a maximum of 35, falling
comfortalty in the middle of the skeletonization category. The skeletal elements and

remaining skin was dispersed throughout the site based on the foliage at the initial
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deposition | ocation. The dispersal infor ma

Disper sal 0.

During this mass feeding event, the carcass was reduced in a unique
disarticulation orderKigure 19. As mentioned previously, the vultures fed on the
maggots at the cranial end and fed at the anus of the caudal end where access to the
viscera vas easiest. Consequential to the maggot activity of the skull, the cranium and
mandible were cleaned of most of the soft tissue and what remained was held to the bone
by only skin. As a result, the cranium and mandible were the first elements to be
disartculated during feeding and came loose from the carcass at approximately 11:35
AM. Consumption of the viscera continued from the anus, the opening in the neck
created by the removal of the skull, and a new opening in the lower abdomen created by
vulture acivity. After approximately three hours of feeding, the majority of the viscera
appeared to have been consumed, and feeding was largely focused on the musculature at
the base of the limbs through the original cranial and caudal openings that had enlarged
over the course of feeding. The skeletal elements of the upper torso were next to be
removed. The cervical vertebrae, upper ribs, and scapulae were disarticulated from the
cranial hole. As the scapulae were removed, the bones of the front limbs, stikétbgch
ligaments, were pulled out of the cranial opening as well, resulting in the skin of the front
limbs to be turned inside out. By approximately 5:23 PM, the carcass has been
considerably reduced and is flattened by the removal of the bones of theeabdd m
front limbs have been disarticulated from the carcass and turned-msitet are still

adhered by skin. Ribs and verts expelled through the opening of the lower abdomen. At
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approximately 6:30 PM, the carcass is pulled insidethrough the craal hole.

Throughout the course of feeding, the cranial hole becomes larger and becomes the
primary feeding site. Once the opening is large enough, the carcass is turnedunside
This appears to expel the majority of the ribs and verts not adherezigkih The

carcass is greatly reduced and turned inelateby the time the vultures depart the site for
the evening. Feeding resumes in the morning but does not alter the appearance of the

carcass further, nor does it reduce the carcass of mass.

89



Vulture Arrival
11:20 AM

Carcass Complete at
time of scavenging

Vulture
Scavenging at
1135 AM

Carcass without skull,
openingatcranial and
caudal ends

Vulture
Scavenging at
cranial and
caudal ends

Carcass greatly
reduced in size at
abdomen

8 hours 45

Minutes total
feeding time

Carcass flattened by
weight of skin, inside-out

Carcass pulled

inside-out through
cranial hole 6:30 PM

Carcass is reduced at ‘
upper torso, front limbs
attached to skin bag, but
inside-out
Front Limbs
pulled inside-
Vuitures feeding l l

on limb
musculature

Figure 19: Day 5S2 Scavenging an€Consumption ewchart

The vultures directly altered the environment of pig deposition site S2 as a result
of their feeding behavior. With so many vultures crowded around the carcass, competing

for access to feedAPPENDIX A, Figure 50, the repeated shuffling of their feet in
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addition to the movement of the carcass as it is manipulated resulted in a disturbed area at
the initial pig deposition site where the pine needles had been brushed awag lbauckth

earth was exposddPPENDIX A, Figure 47) This was further exacerbated by the
scratching behavior administered after the carcass had been greatly reduced and vultures
searched for leftover pieces of sbftsue at the initial pig deposition siteubh like

chickens scratch the ground with their beaks and feet to search for food, the vultures
observed in this study did the same to glean any remaining pieces of food. This agitated
the exposed ground surface and assisted in clearing the area ofquiesnBeak

digging was also observed at the site, where a vulture will use the side of its beak as a
shovel to remove dirt, most likely in an effort to locate food. It should be noted that the
areas corresponding to the placement of the anal and oraésaxhibited modifications

of the soil as a result of digging activity, mdigely in response to the presence of
decomposition fluid that purged from the cavities and accumulated near the openings.
The foliage of the site was also greatly affectednayfeeding period, as the brush and

stems ohearby trees were broken and cleared as a result of crowded movement
throughout the areadPPENDIX A, Figure 47. Lastly, the vultures also affected the site

by scavenging the pitfall trap installed for collectiof entomological data by feeding on

the collected insects within the plastic cup, preventis from collected these data

The vultures were not only destructive of the environment, but they also left
traces of their presence at the site. This inadudathers as well as fecal matter. Feathers
were noted throughout the site, but were not accumulated in any recognizable

distribution. Feathers were likely shed naturally, however, recorded images of
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intraspecies competition revealed that feathers wenetmes lost as a result of two
vultures fighting and biting each other. Vultiseat wasioted at the site, however it was

not located easily due to the pine needle substrate making it difficult to detect.

Pig Carcass O1

The first and most intense scagéry event began on March,",3rSD of five,
and continued until the early morning of March"1ZSD of six. At approximately 11:19
AM at site O1 two black vultures were recorded on camera approdbleicgrcass from
the west sideThe time lapse betwealeposition of the carcass and arrival of vultures to
the carcass was approximately 117 hours and 8 minutes. Vultures were engaged in
feeding on the carcass at 11:23 AM, and fed on the carcass starting with the cranial and
caudal ends, and attacking thnsof the lower abdomen. The vultures at the cranial end
of the carcass were feeding on the maggot masses that had accumulated in the eyes, nose,
mouth and beneath the skin of the face. The vultures fed on the carcass and dispersed
elements over a confidearea. This feeding interval occurred until approximately 6:43
PM that evening when the vultures, roosted for the night. At this point in time, the
carcass was out of camera view, but had appeared to have been reduced to berads, som
which were still inframe The feeding resumed at approximately 7A20 when a single
black vulturewas recorded in frame scratching at the initial deposition site. This second
feeding interval was much shorter, lasting until 8:32 ANPPENDIX B, Figure &)

when my advisorrad | arrived at the Deep Foundations Geotechnical Research Area to
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record decomposition data. This intense period of vulture scavenging occurred for 8 h 28
m, during which the 60lb (27kg) pig carcass deposited at site O1 was reduced to skin and
bones, withrsome skeletal elements with stfisue still adhered and a mound kihs

remaining from the carcass

An estimated maximum number of vultures at the site at one time based on what
was recorded on camera was 34, and the reqkidéaD to achieve skeletoragion was
recorded as 1479.64. Pig deposition site O1 featured the removal and dispersal of boney
elements, some withdhered softissue and greas€herefore, after the initial
scavenging event, the TBS scoring criteria resulted in a TBS of 29 outafienom of
35, falling comfortably in the middle of the skeletonization category. The skeletal
elements were dispersed throughout the site based on the foliage immediately in the
vicinity of the initial deposition location. The dispersal information willdiscussed in

full in section AAvian Dispersal o.

During this mass feeding event, the carcass was reduced in a diversé&gualer (
20). As mentioned previously, the vultures began to feed oorétreal and caudal ends
of the carcasdeforebreachinglte intestinal wall and focusing feeding on the viscera
This occurred foapproximately one hour until the carcass was apparently eviscekated
this pointthe vulturescontinued to feed at the cranial end, expelling the mandible, but
focused the majoritgf their feeding at the large opening in the abdoamethe carcass
was in a position with the dorsal surface on the ground. Ribs and verts appeared to be

dispersed as the vultures fed the musculature of the lower bodye carcass was
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reduced ratherugckly, and by 141 PM the lower half of the body had been reduced to

skin and bonesThe verts and ribs appeared to be removed from the remaining ascass

it was dispersed southwest of the initial depositidme carcass was stretched and
scavenged ovehe course of the day, being dragged south of the initial deposition site
near the fence linenddeformed before eventually beingjsarticulated at the midpoint

of the spineThe long bones and os coxae of the lower body were dragged east back into
camea view, while the mound of skin and bones of the upper body remained west of the
camera viewing angle.yBnightfall the carcass wasostlydisarticulated and dispersed

over the site. Over theourse of the feeding interval, either the first day or thersgc
morning, the skin bag was turned insuld, like site S2, and the scapulae and the

cranium were then expelled from the carcass. By the end of the feeding interval, the skin
bag was largely intact and piled in a mound near the southern fence. Thaglkitill

contained some ribs, verts, and long bones of the forelimbs
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Vulture Arrival
11:19 AM
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o
™
(6}

Carcass Complete at
time of scavenging Skin bag musculature
scavenged, turned
inside out

Carcass deformed and
dispersed, skin bag with
long bones adhered

Vulture scavenging
cranialand caudal ends,
skin of lower abdomen Carcass dispersed, some
soft-tissue remaining on
long bones, skin bag out

of view
Carcass
eviscerated,
unmoved 12:15PM

Carcass disarticulated
8 hours 28

at spine, Bones of
Carcass on dorsal side, Minutes total

lower body separate
abdomen open feeding on R —— feeding time
musculature of lower body,
cranial end

Carcass scavenged

Carcassdragged West and dispersed out of
& Scavenging at
abdomen, musculature
of lower body

camera range 2:15 PM

Carcass deformed,
Lower body of feeding frenzy 2:09 PM

Carcass greatly
reduced in size ]
Lower body skin and
bones 1:41PM
Feeding at cranial end

Figure20: O1 Scavenging and Consumption Flowchart

The vultures directly altered the environment of pig deposition site O1 as a result
of their feeding bedwior. With so many vultures crowded around the carcass, competing

to get access to feed, the repeated shuffling of their feet in addition to the movement of

95



the carcass as it was manipulated resulted in a disturbed area at the initial pig deposition
sitewhere the grass present was stamped and trampled, exposing the disturbed ground
surface. This was further exacerbated by the scratching behavior administered after the
carcass had been greatly reduced and dispersed from the initial deposition area and
vultures searched for leftover pieces of g4@f$ue. Much like chickens scratch the ground
with their beaks and feet to search for food, the vultures observed in this study did the
same to glean any remaining pieces of food. This agitated the exposed gndacel s

and assisted in clearing the area of vegetation. Beak digging also occurred at site O1. It
should be noted that the areas corresponding to the placement of the anal and oral cavities
exhibited modifications of the soil as a result of digging agtivitostlikely in response

to the presence of decomposition fluid that purged from the cavities and accumulated
near the openings. The foliage of the site was also greatly affected by the feeding period,
as the brush and stems of nearby trees were brokkde@ared as a result of crowded
movement throughout tregea APPENDIX B, Figure 62 Lastly, the vultures also

affected the site by scavenging the pitfall trap installed for collection of entomological
data. The vultures removed the covering of thalpitfap and fed on the collected insects
within the plastic cup, preventing us from collected these dR®®ENDIX B, Figures

67, 72.

The vultures were not only destructive of the environment, but they also left
traces of their presence at the siteisTihcluded feathers as well as fecal matter. Feathers
were noted throughout the site, but were not accumulated in any recognizable

distribution. Feathers were likely shed naturally, however, recorded images of
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intraspecies competition revealed that feeglveere sometimes lost as a result of two
vultures fighting and biting each other. Vulture feces was noted at the site and was even

on some of the mounted cameras.

Pig Carcass O2

The first and most intense scavenging event began on MaféhT$B of 5,and
continued until the early morning of March™4rSD of 6. At approximately 11:50 AM
at site O2 two black vultures were recorded on camera approaching the carcass from the
caudal end. The time lapse between deposition of the carcass and arrivalrekvolthe
carcass was approximately 117 hours and 33 minutes. Vultures were engaged in feeding
on the carcass at 11:50 AM, and fed on the carcass starting with the lower abdomen, and
the rectal cavity. This did not last long, however, by 11:55 AM theasarwas
completely obscured by feeding vultures, focusing on the abdomen. This voracious
feeding interval occurred until approximately 6:28 PM that evening when the vultures,
roosted for the night. At this point in time, the carcass was mainly out of@amegy,
but had appeared to have been reduced to bones,cfomtich were still in frameThe
feeding resumed at approximately 7:40 AM wiaemultitude of black vulturesere
recorded in frame scratching at the initial deposition site. This seconddeaethn/al
was muctshorter, lasting until 8:32 AM/hen my advisor and | arrived at the Deep
Foundations Geotechnical Research Area to record decomposition data. This intense

period of vulture scavenging occurred for 7 h 25 m, during which the 55Ib (2%i8kg

97



carcass deposited at site O2 was reduced to bones and skeletal elerhesumeisoft

tissue still adhere

An estimated maximum number of vultures at the site at one time based on what
was recorded on camera was 44, and the reqkiéaD to achieveskeletonization was
recorded as 1479.64. Pig deposition site O2 featured the removal and dispersal of boney
elements, some withdhered softissue and greas&herefore, after the initial
scavenging event, the TBS scoring criteria resulted in a TBS @fit2®& a maximum of
35, falling comfortably in the middle of the skeletonization category. The skeletal
elements were dispersed throughout the site based on the foliage of the initial deposition

location. The dispersal information will be discussedihfuli n secti on HAAvViI an

During this mass feeding event, the carcass was reducedigueorder Figure
21). As mentioned previously, the vultures began to feed on the caudal end of the carcass,
before moving onto the abdomen in a feeding frenzy. This occurred for some time until
the organs and viscera appeared to have been completely consumed. At this time th
vultures fed from the anal cavity, and a whole created in the neck of the carcass. The
majority of the feeding took place from this large opening in the abdomen as the carcass
was in a position with the dorsal surface on the ground. Ribs and vertseapjzebe
dispersed as the vultures fed, and during dispersal and movement of the carcass
westward, the skull was ejected from the carcass by approximately 12:53 PM. The
carcass was reduced rather quickly, and by 1:24 PM it appeared like the carcasa was ski

and bones. The verts and ribs appeared ttidagticulatedrom the remaining carcass
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which was largely skin which trapped the long bones of the forelimbs and hind limbs.
The carcass was stretched and scavenged over the course of the day, beingsdutigged
of the initial deposition site and stretched into a long thin form, before eventually being
divided into limbs with adhered soft tissue. Much of the skin was consumed and by
nightfall the carcass was completely disarticulated and dispersed oveetl@@ver the

last two to three hours of the day, most of the vulture scavenging activity involved

scratching the area for pieces of remaining soft tissue.

Similarly to site S1, pig carcass O2 was also scavenged by bald eagles during the
primary scavengim event. Juvenile bald eagles were recorded scavenging in the remains
with the vultures. The first juvenile bald eagle was recorded at 4:49 PM when the carcass
was reduced to skin and disarticulated remad®RENDIX C, Figure 80 An eagle was
noted on canera at multiple times during the feeding period, and seemed to have taken
part in dispersal of the remains as wWAIPPENDIX C, Figure 8)L The juvenile eagle fed
intermittently over the course of approximately one hour. Again, this is significant
becausét means multiple eagles were willing to feed in conjunction and close proximity
to vultures. In addition, the vultures did not appear to be cautious of the raptors presence,
possibly indicating this type of feeding arrangement occurs often, and vdtaras 6t f e e |

threatened by the large birds of prey.
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Vulture Arrival
11:50 AM

Carcass Complete at
time of scavenging

7 hours 25

Minutes total
feeding time

Vulture scavenging
lower abdomen,
caudal end

Carcass completely
disarticulated &dispersed,
some soft-tissue
remaining on long bones

Carcass appears to be I
disarticulated, skin is Long Bones
Carcass on dorsal ARREIN
side, abdomen open,
primary feeding
location

Carcass deformed and

Carcassdragged & dispersed, skin with long
Scavenging at bones adhered
abdomen and

cranial end
Vultures feeding “
Carcass greatly abdomen and

reduced in size remaining musculature

Carcass skinand

bones 1:24 PM

Figure21: O2 Scavenging and Consumption Flowchart

The vultures directly altered the environment of pig deposition site O2 as a result
of their feeding behavior. With so mawmyltures crowded around the carcass, competing
to get accss to feedthe repeated shuffling of their feet in addition to the movement of
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the carcass as it was manipulated resulted in a disturbed area at the initial pig deposition
site where the grass pezg was stamped and trampled, exposing the disturbed ground
surface. This was further exacerbated by the scratching behavior administered after the
carcass had been greatly reduced and vultures searched for leftover piecesssugoft

at the initial pigdeposition site. Much like chickens scratch the ground with their beaks
and feet to search for food, the vultures observed in this study did the same to glean any
remaining pieces of food. This agitated the exposed ground surface and assisted in
clearingthe area of vegetation. Beak digging also occurred at site O2. It should be noted
that the areas corresponding to the placement of the anal and oral cavities exhibited
modifications of the soil as a result of digging activity, rdoly in response to th

presence of decomposition fluid that purged from the cavities and accumulated near the
openings. The foliage of the site was also greatly affected by the feeding period, as the
brush and stems of nearby trees were broken and cleared as a result ofi crowde
movementhroughout the aredPPENDIX C, Figure 79 Lastly, the vultures also

affected the site by scavenging the pitfall trap installed for collection of entomological
data. The vultures removed the covering of the pitfall trap and fed on the abllestets

within the plastic cup, preventing us from collettbese data

The vultures were not only destructive of the environment, but they also left
traces of their presence at the site. This included feathers as well as fecal matter. Feathers
were noted throughout the site, but were not accumulated in any recognizable
distribution. Feathers were likely shed naturally, however, recorded images of

intraspecies competition observed at other sites revealed that feathers were sometimes
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lost as a result of two vultures fighting and biting each other. Vulture feces was noted at
thesite, however it was not located easily due to the pine needle substrate making it

difficult to detect.

Avian Dispersal

Pig Carcass S1
Site S1 was located in the southwest quadrant of the Deep Foundations
Geotechnical Research Area and was placed inedl stearing tightly surround by lorg
leaf pines. The ground surface was covered in a thick layer of pine needles. The site was
surrounded by pines and scattered patches of denser, taller grass. The pines were less
dense south of the site, however the grcbwas not flat and had many areas of lower

elevation.
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S2 (Top) & S1 (Bottom) Scavenging Progression Day 6
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Figure22 Map of ScavengigpProgression§2& S1)

The carcass was reduced in mass and slowly dragged southward from the initial
deposition site over the course of approxieha8 hourgFigure 22) The carcass was

pivoted and deformed during the decomposition process, however the main directional
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force was southward where the carcass was slowly dispersed further south as it was
scavenged. The carcass spent a large amount of time off camera where it was consumed
and disarticulated by vultures, however, the majority of the carcass appeared to be
dragyed southward, before finally being dragged northwest toward the western fence line.
The carcass was eventually obscured from view again, and it was never located again
intact. The location of the carcass was determined based on the site foliage, as the
vultures were unable to maneuver through the tall grass and around the tightly packed
trees on the western side of the site, which dictated their feeding behavior. The narrow
area of the deposition allowed poor access of the carcass, which likely resulted in
consumption at the cranial end and the lower abdomen. Since the lower abdomen was
breached during bloat, greater access was available at this area, as well as easily
scavenged tissues of the viscera. For this reason vultures accumulated at the caudal end
and pulled and dragged the carcass southward during intraspecies competition and
normal consumption behavior. Likely, as the carcass was dragged southward, more
angles of the carcass were available for consumption which resulted in the carcass being

disartculated at the limbs and then dragged toward the fencelinblg 14.

Tablel4: Vulture Scavenging Summary

Carcass Elements  Time of Stage of Skeletal Observations
Interacted Day Decomposition Modifications
with
S1| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of  bones on southern edge
soft tissue of deposition site,

dispersed in open areas
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Carcass Elements  Time of Stage of Skeletal Observations

Interacted Day Decomposition Modifications
with
S2| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open areas
O1 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, disperse
tissue consumption of in open areas
remains
O2 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open areas

A total of 39 skeletal elements were located atithe of mapping on March 14
Elements not recovered were either consumed by the vultures, lost amongst the foliage,
or dispersed far enough away from the initial deposition site that they were
unrecoverable. The skeletal elements were scattered thrdubbacsite in areas with
little dense foliage. Areas of tall grass harbored few skeletal elements, the majority of
which were confined to the initial deposition site, and the cleared area south of the initial
deposition where the carcass appeared to gfhenchajority of its time. Additionally,
many elements were recovered directly west of the initial deposition site as the area was
of a lower elevation and likely collected bones as they were dispersed and scavenged.
The skeletal elements were scattereth@opposite direction of the position of the

cranium. The majority of the skeletal elements (59%) were within three meters of the
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initial deposition locationKigures 23, 244 The skeletal elements drastically decrease in

frequency as the distance frdhe initial deposition site increases.

Shade 1 Deposition Sequence with Scatter

Figure23: S1 Deposition Sequence aBdatter
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Figure24: Scatter Bar Graph

Pig Carcass S2
Site S2 was located in the northwest quadrant of the Deep Fourgdatio
Geotechnical Research Area and was placed in a small clearing, about three meters in
diameter, amongst the lotgaf pines. The ground surface was covered in a thick layer of
pine needles. Directly to the north of the site there was dense tall grassgduv

between the trees. The pines were less dense to the southwest and south.
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S2 (Top) & S1 (Bottom) Scavenging Progression Day 6
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Figure25: Map of ScavengigProgression (S2 & S1)

The carcass was reduced in mass and rotated within a meter of the initial

deposition locatiorfFigure 25) The reduced carcass was pivoted and deformed during
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the decomposition process, however there was never a major directional force in any

specific direction to move the carcass any distance until the early morning of M&rch 14

TSD of 6. Withthe carcass greatly reduced in mass and turned inside by the vulture

scavenging activity, the carcass was then dragged by vulture agency approximately 3

meters to the west. The location of the carcass was determined based on the site foliage,

as the vultues were unable to maneuver through the tall grass, which dictated their

feeding behavior. The large, clear area of the deposition allowed generally equal access

to all sides of the carcass, limiting intraspecies conflict, a driving force in carcass

dispersl. Once edible soft tissue was at a minimum on the morning of Malth 14

competition over remaining soft tissue resulted in the carcass being dragged west,

however the carcass was never dragged out of an area of vulture daddsd §.

Tablel5: Vulture Scavenging Summary

Carcass Elements  Time of Stage of Skeletal Observations
Interacted Day Decomposition Modifications
with
S1| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of  bones on southern edge
soft tissue of deposition site,
dispersed in open areas
S2| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open areas
01 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, disperse
tissue consumption of in open areas
remains
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Carcass Elements  Time of Stage of Skeletal Observations

Interacted Day Decomposition Modifications
with
02 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open areas

A total of 66 skeletal elements were located at the timeapfping on March 12 (Figure
26). Elements not recovered were either consumed by the vultures, lost amongst the
foliage, or dispersed far enough away from the initial deposition site that they were
unrecoverable. The skeletal elements were scattered throughout {A@SENDIX A,
Figure 47)in areas with little dense foliage. Areas of tall grass harbored few skeletal
elements, the majority of which were confined to the initial deposition site, and the
cleared area south of the initial deposition. The skeletal elements were scattieeed in
opposite direction of the position of the cranium. The majority of the skeletal elements
(65%) were within three meters of the initial deposition locattegures 26, 2 The
skeletal elements drastically decrease in frequency as the distandbdromtial

deposition site increases.
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Shade 2 Deposition Sequence with Scatter

Figure26: S2 Deposition Sequence afdatter
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Figure27: Scatter Bar Grdp

Pig Carcass O1
Site O1 was located in the southeast quadrant of the Deep Foundations
Geotechnical Research Area and was placed in-opéa field of tall grass. The tall
grass was cleared prior to placement. The ground surface was covered in dirt, grass, and
other randonsmall shrubbery. The site was situated between a single deciduous tree and
the southern fence line. A small cluster of pines was immediately west of the site. To the

north of the site was the deciduous tree and a large field of tall;wgisgrass. Tohe
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south of the site was the fence line. To the east and west of the site was scattered brush

and trails cut through the grass by walking.

02 (Top) & O1 (Bottom) Scavenging Progression Day 6
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Figure28: Map of Scavengia Progression$2&1)

The carcass was quickly reducednass at the lower body and dragged westward

from the initial deposition sit@=igure 28).The carcass spent time off screen and when it
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had returned it was deformed in shape. The deformed carcass was then dragged off
screen again and was greatly stretciued reduced before being disarticulated. The

skeletal elements of the lower body were still articulated and were dragged back into
frame, eastward. These remains were scavenged and dispersed around the initial
deposition site before finally resting equidist between the initial deposition site and the
south fence. The skin bag was out of view for the majority of the feeding period, however

it ended up in a mound near the south fence.

The location of the carcass was determined based on the site fodidige, a
vultures were unable to maneuver through the tall grass, and were somewhat contained
by the fence line to the south. The large open area allowed for greater scavenging and
movement of the carcass however dispersal was limited due to the featinesitd t
containing the elements at both the northern and southern sides. The open area of the
deposition allowed optimal access to the carcass, which likely resulted in mass
consumption of soft tissue at the lower abdomen. For this reason vultures atcedmula
around the carcass, naturally moving in directions opposite of denser foliage. As the
carcass was reduced and deformed, scavenging access differed and the carcass moved
around the large open area. The large open area appeared to facilitate the quick

succession of soft tissue consumption as well as the large area of disfexisi.1(§.
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Tablel6: Vulture Scavenging Summary

Carcass Elements  Time of Stage of Skeletal Observations
Interacted Day Decomposition Modifications
with
S1| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of  bones on southern edge
soft tissue of deposition site,
dispersed in open areas
S2| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open ares
01 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, disperse
tissue consumption of in open areas
remains
02 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open areas

A total of 59 skeletal elements were locasdhe time of mapping on March"14
Elements not recovered were either consumed by the vultures, lost amongst the foliage,
or dispersed far enough away from the initial deposition site that they were
unrecoverable. The skeletal elements were scatteredghout the site in areas with
little dense foliage. Additionally, elements were recovered within a short distance of the
initial deposition, with no elements dispersed passed 12 meters from the deposition site.
This is likely due to relatively small cned nature of the site. The tall grass to the north
and the fence to the south acted to distribute remains east and west. The skeletal elements

were scattered in the opposite direction of the position of the cranium, which can be
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partially attributed tdhe tall grass directly north of the cranial end. More than half of the
remains (61%) were recovered within three meters of the initial deposition location
(Figures 2% 30). However, the vast majority (92%) of remains were located within six
meters of tk initial deposition site. This is due to the same confined nature of the site that
was mentioned previously. The skeletal elements drastically decrease in frequency as the

distance from the initial deposition site increases.

Open 1 Deposition Sequence with Scatter

Figure29: O1 Deposition Sequence anck8er
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Figure30: Scatter Bar Graph

Pig Carcass 02
Site O2 was located in the northeast quadrant of the Deep Foundations
Geotechnical Research Area and was placed in an exposed field with very little tall grass.
The ground surface was covered in dirt, grass, and other random small shrubbery. The
site was srrounded by scattered pines and intermittent patches of denser, taller grass.

The pines were less dense than the western half of the research area, and sparsely
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populated site O2. South of the site opened up to a larger field of tall grass and more

scatteed trees.

02 (Top) & O1 (Bottom) Scavenging Progression Day 6
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Figure31 Map of ScavengigProgression§2& 02)
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The carcass was quickly reduced in mass and dragged westward from the initial
deposition site. Over the course of approximately 6 h@tgsire 31) The carcass was
greatly stretched and deformed during the decomposition process, and dragged eastward
before the limbs of the carcass were disarticulated. The carcass was then dragged
southward, before finally being dragged westward into a clearing and completely
disartiaulated. The location of the carcass was determined based on the site foliage, as the
vultures were unable to maneuver through the tall grass. The large open area allowed for
greater scavenging of the carcass and dispersal over greater distances. Theaopien a
the deposition allowed optimal access to the carcass, which likely resulted in mass
consumption of soft tissue at the lower abdomen. For this reason vultures accumulated
around the carcass, naturally moving in directions opposite of denser félgatie
carcass was reduced and deformed, scavenging access differed and the carcass moved
around the large open area. The large open area appeared to facilitate the quick
succession of soft tissue consumption as well as the large area of dispersahdue to t

many carcass access angles provided to the vultisse(17.

Tablel7: Vulture Scavenging Summary

Carcass Elements  Time of Stage of Skeletal Observations
Interacted Day Decomposition Modifications
with
S1| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of  bones on southern edge
soft tissue of deposition site,

dispersed in open areas
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Carcass Elements  Time of Stage of Skeletal Observations

Interacted Day Decomposition Modifications
with
S2| All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open areas
O1 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition, of unfused concentrated at
and soft Skeletonization elements, deposition site, disperse
tissue consumption of in open areas
remains
O2 | All skeletal Daylight Early Disarticulation Ribs and Verts
elements Decomposition of unfused concentrated at
and soft elements, deposition site, long
tissue consumption of bones on edge of
remains deposition site, disperse
in open areas

A total of 54 skeletal elements were located atithe of mapping on March 14
Elements not recovered were either consumed by the vultures, lost amongst the foliage,
or dispersed far enough away from the initial deposition site that they were
unrecoverable. The skeletal elements were scattered thrdubbacsite in areas with
little dense foliage. Additionally, elements were recovered quite a distance west of the
initial deposition, this is likely due to disarticulation of remains and scatter the result of
intraspecies conflict while the carcass wasted in that area. The skeletal elements
were scattered in the opposite direction of the position of the cranium. Exactly half of the
remains (50%) were recovered within three meters of the initial deposition location
(Figures 32, 3B However, the vashajority (85%) of remains were located within six
meters of the initial deposition site. This is likely due to the amount of time the carcass

spent being reduced west of the initial deposition site. Elements dispersed from the
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carcass in that location welikely dispersed an even greater distance away from the
primary deposition. This exemplifies the role site foliage play in dispersal. The larger
area allowed for greater dispersal distances. The skeletal elements drastically decrease in

frequency as theistance from the initial deposition site increases.

Open 2 Deposition Sequence with Scatter

Figure32 O2 Deposition Sequence asdatter
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Figure33 Scatter Bar Graph

Opossuntcavengingnd Dispersal

All appropriate figures detailing opossum scavenging and dispersal of remains for
pig carcass S1 will be included in the following chapg®ather than include duplicate
figures for pig carcasses S2, O1, and O2, representing opossum scavenging, redundant
figures will be included in specifically referenced appendices located at the conclusion of

chapter 6.
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Pig Carcass S1

In addition to the initial period of intense scavenging by vultures on Mafh 13
through March 14th, multiple subsequent scavenging éessoccurred at pig deposition
site S1(Figure 34) This includes scavenging by opossufagre 35 at 7 days TSD, 10
days TSD, 16 days TSD, 18 days TSD, 20 days TSD, 22 days TSD, 24 days TSD, 27
days TSD, and 30 days TSBErmadillos were noted at the siipon deposition of
carcasses, but were not recorded throughout the remaining duration of th®siitty.
the large dispersal at this site, scavenging was often recorded via the removal or
movement of skeletal elements as the cameras were not alfiectovely cover the
entirety of the site. The first opossum scavenging episode occurred on the night of March
15", A flap of skin leftover from the initial scavenging event was removed from the site.
Due to the nocturnal nature of opossums, it was coadltitht removal of the skin flap
had to have been a result of opossum scavenging. Maf¢la bpossum scavenged and
dragged a complete limb with adhered soft tissue approximately two meters southward
from the initial deposition. On day 16, March 24tinumerus and the complete limb
located south of the deposition site were completely scavenged and removed from the
site. Because these remains were scavenged in areas of thicker vegetation and completely
removed, it was consistent with opossum scavendiaglé 18. No opossum was
recorded on camera, however, the remains were a large distance from the cameras. On
day 18, March 26th, a opossum was captured on camera at 8:20 PM. Due to the presence
of soft tissue on the remains, scavenging was assumed. G0 dsarch 28, a

opossum was recorded scavenging the site at 2:26 AM. No remains were dispersed. On
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day 22, March 30, the remains with soft tissue adhered were discovered missing and

were remapped. Despite not being recorded on camera, it is assuhsedgbasum

scavenged the remains, as it was not located around the site the following day, and it is

not consistent with other scavengers to completely remove elements from the site.

Furthermore, no other scavengers had been recorded on camera aharsitest which

narrowed the possible scavengers to the opossum. On day 24, Apribpjossum was

seen at the site at 11:15 PM consuming-8séue. On day 27, April"4 a opossum was

again caught on camera at the site. No elements were moved, \®mriging was

assumed. This also occurred on day 30, Aptilvhen a opossum was recorded at the

site. No elements were moved after day 30.

Tablel18: Opossum Scaveingg Summary Table

Carcass Elements Time of Stage of Skeletal Observations
Interacted Day Decomposition Modifications
with
S1| Long bones, Night, Skeletonization Removal of Sometimes multiple
ankles, with early bones with feeding periods a night
adhered soft morning adhered soft revisiting of site,
tissue tissue removal of remains
S2 Skin bag, Night, Skeletonization Removal of Sometimes multiple
adhered early bones with feeding periods a night
elements of  morning adhered soft revisiting of site,
ankles tissue, gnawing  dispersing bone into
heavy foliage and tall
grass
01 Skin bag, Night, Skeletonization Removal of Sometimes multiple
adhered early bones with feeding periods a night
elements of  morning adhered soft revisiting of site,
ankles tissue dispersing bone into
heavy foliage and tall
grass
02| Long bones, Night, Skeletonization Removal of Sometimes multiple
ankles, with early bones with feeding periods a night
adhered soft  morning adhered soft revisiting of site,
tissue tissue removal of remains
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Shade 1 Subsequent Scatters (Opossum Agency)

Skin Flap
Completely
Scavenged

Day 16

Humerus
Completely
Scavenged

Complete Limb
Completely
Scavenged

Figure35: Site S1- opossum scavengingpoking for remnants of sofissue
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Pig Carcass S2

In addition to the initial period of intense scavenging by vultures on Mafh 13
through March 14th, multiple subsequent scavenging éessoccurred at pig deposition
site S2(Table19). This includes scavenging by opossuifgire 3¢ at 10 days TSD, 11
days TSD, 13 days TSD, 14 days TSD, 22 days TSD, 24 days TSD, and 26 days TSD.
Armadillos were noted at the site upon deposition of caes but were not recorded
throughout the remaining duration of the stutllye first opossum scavenging episode
occurred on March 18 TSD of 10, at 4:10 AM. The opossum is captured on camera
feeding on the skin bag and dragging it approximately 10ifest towards a cluster of
trees before leaving prior to sunrise. The following day, Maréh 4®possum is
captured on screen at 7:10 PM feeding on the carcass. It continued to feed off and on,
until 9:32 PM when it was seen departing the area. On dayidreh 2f', the carcass
was recorded in a different position. No opossum was recorded on camera, however, the
carcass was a large distance from the game camera and did not trigger the IR beam. The
carcass had been dragged north into a denser crop ®&tremng the tall grass. This
behavior indicated scavenging by opossum over other avian species because vultures
avoided the tall grass, likely because it was too dengbdm to move through. On day
13, March21®, a solitary turkey vulture was capturf@@PPENDIX A, Figure 49¥eeding
on adhered soft tissue on the elements near the initial skin bag location at 2:13 PM. The
vulture did not alter the location of these elements. Later that evening, at 8:10 PM, a
opossum was captured on camera feeding oskinebag as well as the remains that the

vulture was feeding on earlier that d@PPENDIX A, Figure 53) The feeding period
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was short. Of note, on day 16, MarcH"24 opossum was recorded scavenging the pitfall
traps at the site. The opossum did notegpgio scavenge the pig carcass remains,

therefore it was not listed as a scavenging event. On day 22, the carcass was discovered
missing and was remapped. Despite not being recorded on camera, it is assumed that a
opossum scavenged the carcass, as ilagased among dense foliage and would not

have been easily fed upon by vultures. Furthermore, no other scavengers had been
recorded on camera at any of the sites, which narrowed the possible scavengers to the
opossum. All that remained was sparse hair,sanall bone fragments which were

collected APPENDIX A, Figure 55. Onday 22, March 30, a opossum was seen at the

site at 9:11 PM. No elements were moved, however, but scavenging by the opossum was
assumed. On day 24, Aprit'la opossum was again chtign camera at the site. No

elements were moved, but scavenging was assumed.

Tablel9: Opossum &avengng Summary Table

Carcass Elements Time of Stage of Skeletal Observations
Interacted Day Decomposition  Modifications
with
S1| Long bones, Night, Skeletonization Removal of Sometimes multiple
ankles, with early bones with feeding periods a night
adhered soft morning adhered soft revisiting of site,
tissue tissue removal of remains
S2 Skin bag, Night, Skeletonization Removal of Sometimes multiple
adhered early bones with feeding periods a night
elements of  morning adhered soft revisiting of site,
ankles tissue, gnawing  dispersing bone into
heavy foliage and tall
grass
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Carcass Elements Time of Stage of Skeletal Observations

Interacted Day Decomposition Modifications
with
01 Skin bag, Night, Skeletonization Removal of Sometimes multiple
adhered early bones with feeding periods a night
elements of  morning adhered soft revisiting of site,
ankles tissue dispersing bone into
heavy foliage and tall
grass
02| Long bones, Night, Skeletonization Removal of Sometimes multiple
ankles, with early bones with feeding periods a night
adhered soft morning adhered soft revisiting of site,
tissue tissue removal of remains

After April 1%, opossum activity was recorded at the site on two other occasions,
on day 34 and day 43, however, both times the skeletal elements were in a dry stage and
no softtissue remained on the elements. The skeletal elements were not modified,
therefore it wasa@ncluded that the opossums recorded on camera were likely traveling

through the site and were incidentally captured on camera.
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Shade 2 Subsequent Scatters (Opossum Agency)

Skin Bag
moved W

007515 3 45 6

Skin Bag
Completely
Scavenged

007515 3 45 6

Figure36: S2 Opossum Scatters

Pig Carcass O1

In addition to the initial period of intense scavemgty vultures on March 13
through March 14th, subsequent scavenging episodes occurred at pig deposition site O1
(Figure 37. This includes scavenging by opossuifable 24)at 12 days TSD, 16 days
TSD, 20 days TSD, 22 days TSD, and 25 days TSD, 26 daiys 47 days TSD and 32
days TSDArmadillos were noted at the site upon deposition of carcasses, but were not
recorded throughout the remaining duration of the stuidg.first scavenging episode
was caused by vultures, rather than opossum, and occurtied pight of March 20th. A

single Turkey vulture was recorded at the site at 12:48PM and fed on the articulated
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lower limbs. Elements were rotated slightly. Later than night, a opossum was recorded
feeding on the skin bag and dragged it west towardsathgrass and shrubs. On March
24" another turkey vulture was also recorded around 11:15 AM scratching the initial
deposition site and dragging the carcass eastward. Similar to M&tcar26possum
scavenged the skin bag, dragging it further westthedallgrass and bushes (TABLE

20) at approximately 11:50 PM. On day 22, March 30th, two opossums were recorded at
the site at the same time at approximately 9:40 PM. The skin bag was completely
scavenged and removed from the site and was not recovdfedne 25 days TSD till 27
days TSD, a opossum was seen at the site between 2 and 4 AM every morning. No
elements were moved but scavenging was assumed. Finally, on A2 Bays TSD, a
opossum was recorded at the site. Again, no elements were rearategted, but
scavenging was assumed as the remains were not yet completely dry and would have

been a source of food for the opossum.

Table20: Opossum Scaveiyg Summary Table

Carcass Elements Time of Stageof Skeletal Observations
Interacted Day Decomposition  Modifications
with
S1| Long bones, Night, Skeletonization Removal of Sometimes multiple
ankles, with early bones with feeding periods a night
adhered soft morning adhered soft revisiting of site,
tissue tissue removal ofremains
S2 Skin bag, Night, Skeletonization Removal of Sometimes multiple
adhered early bones with feeding periods a night
elements of  morning adhered soft revisiting of site,
ankles tissue, gnawing  dispersing bone into
heavy foliage and tall
grass
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Carcass Elements Time of Stageof Skeletal Observations
Interacted Day Decomposition Modifications
with
o1 Skin bag, Night, Skeletonization Removal of Sometimes multiple
adhered early bones with feeding periods a night
elements of  morning adhered soft revisiting of site,
ankles tissue dispersing bone into
heavy foliage and tall
grass
02| Long bones, Night, Skeletonization Removal of Sometimes multiple
ankles,with early bones with feeding periods a night
adhered soft morning adhered soft revisiting of site,
tissue removal of remains

tissue

Open 1 Subsequent Scatters (Opossum Agency)

Skin Bag
Completely
Scavenged

Figure37: O1 Opossum Scatters
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Pig Carcass 02

In addition to the initial period of intense scavenging by vultures on Mafh 13
through March 14th, subsequent scavenging episodes occurred at pig deposition site O2
(Figure 38) This includes scavenging by opossuifable 21) at 8 days TSD,@ days
TSD, 22 days TSD, and 27 days T3Dmadillos were noted at the site upon deposition
of carcasses, but were not recorded throughout the remaining duration of th& saudy.
first opossum scavenging episode occurred on the night of Maftil8nde opossum
was recorded at the site. Elements were not removed however scavenging was assumed.
On March 24, a opossum was also recorded around 12:15 AM sniffing the site before
moving out of camera view. Again, no elements were removed, however scavemagin
assumed. On day 22, March 30th, an articulated angle and a skin flap were both removed
from the site. Both remains were on the edges of the site area and were located in longer
grass. Due to their removapossum scavenging was assuniestly, on @y 27, April
4th, a opossum was captured on camera at 4:10 AM. Due to the presence of soft tissue on

the remains, scavenging was assumed, however no elements were removed or dispersed.

Table21: Opossum Scaveingy Summary Table

Carcass Elements Time of Stage of Skeletal Observations
Interacted Day Decomposition Modifications
with
S1| Long bones, Night, Skeletonization Removal of Sometimes multiple
ankles, with early bones with feedingperiods a night,
adhered soft morning adhered soft revisiting of site,
tissue tissue removal of remains
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