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ABSTRACT

BEHAVIORAL ASSESSMENT OF THE CLOUDED LEOPARINEOFELIS
NEBULOSA; A COMPARATIVE STUDY OF REPRODUCTIVE SUCCESS

Jilian M. Fazio, B.S.
George Mason University010

Thesis Director: DrE ChristienParsons

This thesis details a behavioral assessmetiteo€loudeddopard Neofelis
nebulosa. The clouded leopard is claBisd asfiVulnerabl® by the International Union
for Conservat i o20l0cEhdangered Speees somiissiand fdces
many challenges surrounding its conservation both in the wild and in captivity. In
captivity, the issue of highest concermmate compatibility. Thistudy utilizegwo
separate methods to determine temperamathtoehavioral differencegthin the
speciesincluding behavioral observatioasida keeperated temperament assessment.
Behavioral observations were used to amalymee specific testsjrine scent test, mirror
image simulation (Gallup, 1968), ananovel object test. These tests were chosen to
elicit behaviors similar to those seen during breeding introductions. Animal care staff

was asked to completedemperanent asessment which was compared with the



behaviskalobser vati ons to identify and I ink anec
behaviors. The project included @buded €opards housed at the Khao Kheow Open
Zoo in Thailand as well as the Smitheoban 6 s Conser vat, FronhRoyRle sear c
Virginia.

This study revealed that the clouded leopards in the test population had four
separate quantifiable temperaments includfinggh-strungo fiactive o ficalm o and
flaggressive® These temperamentgere found to be significantly correlated to
reproductive successdgender with reproductivelysuccessful individualand males
rati ng hi g @ketemperamédnts wdremksignificantlycorrelated wittthe
methodby whichthe individual was readfrom birth, with mothefreared individuals
rating highex on fAaggressive

Behavioral observations recorded during test trials Wened to be significantly
corrdated with reproductive succes@verall, reproductively successful individuals were
quicker to respondnore vocal and spent less time out of sight and rmies lying.
Several Bhaviorswerealso found to beex specific Reproductively successful males
exhibitedmor e fAt er r i tiocludingi pa  threththe/fi @waast ekbdo and Aur
The #fAur i nawrauduil behawvi@os previously recorded in this specidhe
urinescent tests served béstelicit these behaviors aridrther testing isecommended
to determine the possibleseof urine scent tests foredicting reproducte success in the
male clouded leopardlhereproductively successful females respeawith defensive

behaviord ncl udi ng, # r.ceThermérrartimiageatmuthtioriivwas therbesh



test toelicit these behaviors arfdrther testing isecommenddto determine the possible
use of the MIS ipredicting reproductive successcliouded leopard females

The data obtainenh all eighttreatmentombinedserved as the best overall
indicator of reproductive successthe clouded leopardDue to thesmall sample size in
this study, further testing is recommended, specifically of remtocely successful
individuals. These tests may serve as a helpful tool in the management of this species in

captivity.



CHAPTER1: INTRODUCTION

Successful captive management has becommportantand in some cases
vital, component of wilife conservatiorfMallinson 1995) As habitat destruction,
poaching and climate change threaten species and their ecosysigting, animals sge
ascurrent and future genetic bagtk be drawn on when numbers in the wdldindle
(lyengaret al.2007) Theycan also act ammbassadors for their wild counterparts,
educating the public not only about their natural history, but the geograpbmabneic
and social issues surrounding their consérman the wild(Snyderet al. 1996)

Internationally, esearcherbBaveapplied knowledge frormanycaptive animal studies to

help conserve species in the wildofvard 2002Wisely 2003 Russello and Arto

2007). However, many species, such as the clouded leopard are still shrouded in mystery
and further research is required to help conserve them in the f@peeifically, he

study of reproduction ithe clouded leopard and othexotic species isttle understood

and needs further exploratiow/{dt et al.2009).

The clouded leopard species survival program has identified mate compatibility as
the number one threat to the captive population (Fletchall 2007). eviestéidies have
focused on the productive behavior of the clouded leopawhcKinnon 2008.
Wielebnowskiet al.2002, Wielebnowski 2002 It is well known that the behavior of

captive animalsé can change drastically

u
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et al.2002; Wielebnowki et al.2002; Wellset al.2004). The clouded leopard in
particular is extremely sensitive to environmental change (Wielebn@vaki2002).
Regardless of environmental factors, this stwdgdesigned to indicate differing
temperaments between iadiual clouded leopardsvith the goal of determining certain
temperaments that may indicate reproductive success. These tempereenedésined
by a keeper rated assessment and then supported by the occurrence and frequency of
particular behaviorebserved during a testing periody pinpointing these behaviors
and identifying temperaments, we can make more informed decisions about the pairing
and transfer of the captive population of clouded leopaFts will serve tancreag
reproduction and ensge genetic diversity of the population for use in the future when
wild populations need to be replenished. What still needs to be considetecaptive
breeding programs are the possible genetic linkages, if any, that exist between behavior
and tempmment. Temperaments well adjusted to life and reproduction in captivity may
not be the same temperaments necessary to survive in the wild. Specifically, the practice
of handrearing individuals for use in breeding populations can be highly controversial
and should be examined. Our ability to breed only certain temperaments may be
breeding out the Awildo in this species.
Ahardwiredo t hat,ceramirdividublensamtaintfiesedehpvianslv i t y
are reproductively successful. If this is the case, it is imperative to identify the specific
behaviors that these individuals possess. By determining temperaments and pinpointing
behavioral responses associated with these temperanverdan bettemanage clouded

leopardsnow, bringing us closer toward their conservation in the future.



BIOLOGY AND ECOLOGY OF THE CLOUDED LEOPARD

The clouded leopardNgofelis nebulogas one of thdeastknownspeciesn the
Family Felidae. They are in the subfalgiPantherinae andre considered to be the first
species taliverge from this lineagdUCN 2010). Weighing only 1e25kg, the clouded
| eopard is the smallest of the fAbigo cat
of one characteristic fourmhly in the Panthera lineag&@he Pantheraan not puri the
epihyoidium orpart of thehyoid apparatuss connected by elastic ligament rather than
bone(Weissengrubeet al.2002). Small cats have the ability to purr due to the fact that
thehyoid apparatuss connected by boriehence the cheetah and puma are classafsed
fismall cate and the clouded leopard is classifiechabi@ cato

The clouded leopang extremely elusivefound throughout Southea&siathey,
inhabitlowland tropical forestegions with dense vegetation. They have also been seen
in both primary andecondary logged foresas well agloud foress, grasslands and
forest edgegSunquist and Sunquist 2002)he clouded leopard is named for the large
black, cloudlike patterndound alongts torso,with black stripes and spots found along
the head and neck. All of these markings are found on a backdrop ranging from golden
brown to orange that helgamouflage this animah the dense forest vegetation. They
have a long tail snilar in length to their body, which in addition to large paws and short
stout legs aid in their movement through the trees. They can rotate their back ankles 180
degrees which allows them to hang from branches by their bacandgdimb down
trees hed first (Sunquist and Sunquist 2002)hese featuresakethe clouded leopard

the most arboreaf thelarge caspeciestheir climbing abilitiegival that of the much



smaller nargay (Leopardus wied)ifrom South America (Leyhausen 1963; Nowell and
Jaclson 1996).

Clouded leopards are considered nocturnal, stalking and hunting prey from trees
as well as on the ground in open and closed forest anglim@ et al. 2006, Grassmaet
al. 2005). Theg are powerful hunters with canine teeth appratety 4.0cm in length
the longest canine teeth in relation to their skull size of any other felid species. These
teeth allow them to tak@éownfairly large prey items which vary based on regimiude
bearded pigSus barbatas sambardeer Cervus unicoloy, mouse Tragulusspp)
(Rabinowitz 1987)andbarking deerNuntiacus muntjak porcupine (Hystrihodgson),
monkey Macacaspp)(Rabinowitzand Walkerl991) hog deer Axis porcinu$, muntjak
(Muntiacus muntjakand everMalayan pangolirfManis javanicd (Grassmanet al.
2005,Sunquist and Sunquist 2002).

Cloudedleopardsare difficult to locate and monitor for any length of tinieo
date only sevencats have been radawllaredin the wild (Austin 2002; Grassmant al.
2005 Hearnet al.2008, andthe exactpopulation is still unknownRecently, camera
traps set on the ground in Borneo have been mildly succegéfting et al. 2006)at
locating this specieand helped read two separate species of cloudesbpard This
separation halseen determiedboth by molecular genetichowing 40 nucleotide
differenceqBuckley-Beasoret al. 2006; Wiltinget al.2007) andmorphmetrically
(Kitcheneret al.2006). In the wild,this new speciesiamed the Sunda clouded leopard,

ranges throughouthe Sundalandn the islands of Borneo and Sumatra.



Within the mainland spées, there are three recognizspeciesNeofelis
nebulosa nebulosaanges throughowouthern china and Indochiremdis the sub
species in collection®undthroughout North AmerigaNedelis nebulosa
macrosceloidegypically has a darker greyolor with larger blotches and are found
primarily throughout Nepahknd finallyNeofelis nebulosa brachyurus subspecies that
was foundiound only in Taiwanis believed to be extin¢Chiang 207).

CLOUDED LEOPARD CONSERVATION

The douded leopardvasclassified asi ulnerabl®in 1986,by the International
Union for Conservation of Natureds (1 UCN)
estimated population of less than 10,®0&Xure individualsn the wild with a predicted
or observed declineand no subpopulation with more than 1000 individ¢@endersomt
al. 2008). Itis also listed asulnerable due texploitation andh decline in area and
quality of habita{Nowell and Jackson 1996%ince 1975jt hasbeen listed o\ppendix
| by the Conventionf International Trade in Endangered Species of Wild Fauna and
Flora (CITES)(UNEP-WCMC, 2009). This means that clouded leopards are threatened
with extinction and international trade of thigesies is strictly prohibited except ireth
case of scientific research and conservati®mce 1970, the clouded leopard has also
been listed as Endangered underthi® Fi s h and Winited Btatdflse Ser vi C ¢
Endangered Species Act.

The newly distingished Sunda clouded leopard spediexfelis diardj is found
only on the Indonesian islands of Borreea Sumatra (Wiltingt al.2007). This species

is also consi der ed (Hearnetlali2608)aTihémain threaytothihe | UC



forestdepemant species is habitat destruction due to palm oil plantations. This species
occurs in relatively low densities with an estimate of 9 individuals per 196ming
from the Tabin Wildlife Reserve iBorneo (Wiltinget al.2006). Other research in this
area indicates this number may be even lgwamera traps revealing&tadults per
100knTt (Hearnet al.2008). Although this species is newly discovethddata collected
on their movements and behavisitihe most revealing abailie clouded leopard wate.
Theseparation of this additional species further limits what was thought to be the current
population estimatespereasing the importance of conservation of both species. In 2009,
a NClouded Leopard and Smal IdinAeallanddattti@ons er v
Kasetsart University. This three day meeting brought together 65 participants from 13
countries and served as a way to facilitate information sharing between government
organizations, NGOs, field researchers and zoo professionatdiregelouded leopards
and other small Southeast Asian cats, such as the marblgthodofelis marmonatand
fishing cat(Prionailurus viverrinuy. This was a first step at sharing the scarce data
existing on the clouded leopafthegeneral lack of kowledge on the ecology of this
species in the wilhowevermrmakes the clouded leopard one of the most difficult to
conserve and manage in captivity.

The main threats tthe clouded leopamhclude habitat destruction and
degradationas well as poachingnd prey reduction (Nowell and Jackson 1996he
bones and teeth of this species are extremely valuaidethe pelt is worth varying
amounts depending on the region, ranging fté®$2,000 in Sumatra tdS$100 in

Bangledesh (Sunquist and Sunquist 200)ese animals are also accidentally trapped in



snares set for other animals (Heatral.2008). The clouded leopardas legal protection
within protected eeas throughout Southeast Askunting is prohibited in most regions
enforcemenhoweveris canstantly an issue and pelts at#l being traded Low (1991)
did a survey oblack market wildlife traders isoutheastern China and found clouded
leopard pelts were the most common. They are also found as menu items for the wealthy
throughout Asia an&urope(Nowell and Jackson 1996).

There are currently 228ouded leopardsving in captivity throughout the world.
There are 7tncluded in the North American Species Survival Plan (SSRgre are few
established breeding pairs including: three imthNé&merica;one in Japamone in the
United Arab Emirateswo in Germany andthreein England. There are also several
pairsat the Khao Kheow Open Zoo Thailand that are currently reproducing (Fletchall
2008).

The studbook for this species begahih e 1 Jhe®raist hsoni ands
Conservation Research Center (CRC) in Front Royal, Virgimasrenowned for its
ability to breed clouded leopard# the latel970s through thearly 1990s; there were
71 cubs born at this facility alond-ewerthan halfof thosecubshoweversurvived the
first few weeks of lifeand only 11 went on to reproduce (Dr. Jogayle Howard, per
comm.). Theclouded leopar&SP was formed in 198with several goals including:
addressing captive management issustapilizing pgulation demographi¢cgmproving
the popul ati ono6s opresenation effats iaaloddeddempard Fange i n g
countries. In 1993, several established breeding pairs were separated due to concerns

over the genetic diversity of the population;gtairs were unable to be reestablished



(Fletchall, 2007) In 1996, there was one successful artificial insenonadt the
Nashville Zoo Howardet al. 1996; there have been numerous attempts since with no
success.Reproductive assistance with thiesjes is extremely challenging due to their
propensity for spontaneous ovulation and without a predictable ovulation cycle artificial
insemination is practically impossiblén 1998, the SSP declared the clouded ledpa
captive population as a researcipplationdue to the lack gbair formation and
breeding.

The experience and reseaathtained by the SSP over the past 40 years,
eventually ledCRC animal care staff and scientists, as well as their colleagues throughout
the country, to fornthe fiThailandClouded Lepard and Fishing Cat Consortiund he
Consortiumwas starteth 2003as a joi nt venture between th
Zoological Park and Conservation Research CetiterNashville Zoo anthe Thailand
Zoological Parks Organization (Zp@ conjunction with the feciesSurvival Program
of boththe clouded leopard and fishing sgiecies. The program began to increase
genetic diversity among the captive population as well as educate the range countries of
thesespecies on husbandry, bremgliand conservation practiceshig mnsortium has
developed aex situbreeding programs well as am situfield project in Khao Yai
National Park to monitor carnivore activity and locate any potential clouded leopards and
fishing cats in the area. lArge population 028 clouded leopardsome of which were
wild caught and had been confiscated by the government from private hands or poachers
were housed in the five ZPO zoos throughout Thailand. These cats were moved to a

centralized location, thkhao Kheow Open Zoo (KKOZ) where a new breeding area was



set aside and renovated to house these anirAalsf 2009 35 valuable clouded leopards
arehoused at this facilitgnd there have been 48 birtiiiere have also been sibouded
leopardamportedto North America to be introduced intcattf8SP population in order to
increase the genetic diversity of this populatince their importationthese pairs have
producedhreelitters that are in the process of being patrezinselves
REPRODUCTIVE CHALLENGES

The cloudeddopard has many challenges facingrsedingsuccess in captivity
including: genetic makeup of the populatiorhigh-stressand behavioral incompatibility
among pairs.The cloudeddopard Species Survival Plan (SSP) focuses ongmanthe
small North American population to maintalamographics angeneticdiversity,which
is currently 78.2%of the original founder gene<ne of the primary goals is to sustain a
healthy captive population that can serve to replenish dwindlingpepdlations in the
future. TheSSP musexercise extmme caution when selecting pairs. Once paired
individuals form a patbond and can not be split ,wghich further hindes the ability to
rotate individualsandthereby limis genetic diversity.Thecurrent clouded leopard
population in North America is aging and there are very few potential bre@t€s).
A majority of the individuals in the population have been taken out of the potential
breeding population due to their aggression or age, witheghtfemales and 18 males
remai ning as fbr e eThapogulation tifatdbes terndmndads very2ow 0 7 ) .
genetic diversity. Currently, the mean inbreeding coefficient or average relatedness of

individuals in the populatioranges from 0.2D.44,which is close to fultousing(0.25)

or even siblings (0.50). Thisindicatesh e Nort h Ameri can popul ati



(Fletchall 2007, resultingin extremely limited options for pairing genetically compatible
animals.
Cloudedleopards ted to have an extremely shggcretive nature. Icaptivity,
situationssuch as construction, maintenance and special evanézsily stresghese
animals Prolonged stress is knavto cause acyclicity in femaéBrown, et al. 1994),
as well asncreagd infant mortality due to neglect or infanticidén males, stress can
lower testosteronelt has been founthatclouded leoparsiwith lower stress levels tend
to be more reproductively successful (Wielebnowski 2002, MacKinnon 2008)
Themainfactorlimiting the potentiakstablishment of newairs however,
remains behavioral incompatibilityfhe SSP hastated thatfiOne issue of highest
concern is male aggression during introduction to females for bréedifgF | et chal | 2
Clouded €opard malesxpress a propensity for attacking and killing females during
introductions (Yamada and Durrant 1989). Through fecal hormone analysis it has been
shown that female cortisol levels areenftincreased prior to an atta@tacKinnon,
2008. There are mangiypothesess to why this may be. Carlstegidal. (1992) found
that psychological stressors in domestic cats raised urine cortisol concentrations. Males
housed with these females may be picking up on urine cortisol concentrations and
attacking the femak because they caanse the female is stress@d. the contrary, the
female may be stressed by the presence of an aggressiveMiaalkannon (2008has
alsofound that just the introduction of a male to a female significantly raised the smale
cortisd levels In additionhigher cortsol levels havdbeenfoundin individuals killed by

conspecific traumaersusanyother causef deathsuch as accidentaiortality, renal

1C



failure, and infectiorfTerio et al.2005. Some aggressidmetween conspecifiaturing
courtship and breeding normal;in fact most felid species engage in some form of
fighting before and even after mating (Sunquist and Sunquist 20@2)yerall fitness is
greatly decreased wh@hysical confrontationesulsin death With clouded leopards
howeverthe females rarely survive an attadlost attackoccur in a manner similar to
that used in attackingrey (Rabinowitz 1987)resuling in the death of the female from
one fatal bite to the spinal cof@ollins 1987, Seageaind Denorest1978).

Unfortunately, so little is known about clouded leopards in the wild that there is
no way to be sure to what extent these cats socialize. Kitceeak(2006) and Austin
(2002) both found home ranges overlapgdiygnore than 50% betweenates and
females. Kitcheneet al.(2006) also founthatadult males hadignificantly overlapping
home ranges. Other felid specvdsich hadbeen thought to be strictly solitary have been
knownto coexist in close proximitiesharing home ranges welfterthe breeding
season, tolerating young, and even sharing in hu(@ogquist and Sunquist 2002)
Perhaps the clouded leopé&chatural history falls more in line with this.

Over the past thirty years of animal manageniehtis been determinghat the
most successful strategy for pairiclguded leopardand keeping the captive population
healthy is by hand raising all cubs and introducing them as pairs bie¢gmeachsexual
maturity, ideally by six months of agBaudy 1971, Geidel and Genst®76,Fletchall
2007). Comparedo mothefreared cubs,dndrearedndividualstend to pair bond more
easilywith potential mates because they can be introdt@ede anotheat an early age.

Handreared individuals tend to halever stress levelseause they can be acclimated

11



to new environments and sounds from a very young age which helps them adjust to
captivity, these individuals aralsooften better exhibit animals (Wielebnowsdtial.
2002). Motheireared cats can be very flighty, nervous alugive. In general, hand
rearing also greatlgeduces the risk of infant mortality due to neglect or infantibide
the mothe(Dr. Jogayle Howardpers comm.) There areghowever several pitfalls to
this management strategilandrearing requires lge financial and staff resources. It
also increases human habituatiamd animals raised in this manner would not be viable
if reintroduced to the wild Handrearing is a last resoused onlywhen a species is at
the brinkof extinction The cloudedeopard is one such speciesndthe realityexists
that hanerearing can not remain the primary method for managing this spedhes
future It is imperative taletermine what this species needs in captivity to allow them to
breed and reproduce natuyal Therefore, alternatives must be found.
BEHAVIOR

In the wild, felids rely heavily on scent as a form of communication. Primarily
solitary in nature, individuals leave signs such as urine and feces to provide information
to conspecifics such as, agealth and reproductive status (Sunquist and Sunquist 2002).
These signs mafynction to serve several purposes includiergitory marking or
communication ofeproductive statusScentmarking carmalso occur as an aggressive act,
elicited by intruders athe scent of conspecifics (Ralls 197 These types of sigre
i r an g eoam ft far ater investigation ky conspecific They are most often
discovered by accident depending mainly on spatial and temporal moveinaent

individual (Alberts 1992. It would be expected that males who are more successful at

12



breeding would be well adapted to picking up these signs left by the females. If urine

marking is an effective form of communication among felid species in thethad in

captivity olfactoy behaviors associated with urine markstgpuldalso exst. In a

captive setting, onean see most felids reantvarious wayso different scents giveas

enrichment or behavioral stimulatigpersonal obs.). Common behaviors noted during

these scenntroductions include those sitai to their wild counterpartgrimarily

rubbing and clawing the scented area as well as marking over the Aoetiter

common behavior observed is the Flehman response or amupghed grimee, often

with curled upperip; thetongue may or may not protruéfem themouth. This

behavior is usually seen after a cat sniffs urine, fecésedaody of another catt allows

the cat to process the scaydining as much information as possible through their

vomeronasal oda ¢ 0 b s 0o n AMellern(1993xafaund several of these behaviors were

more prevelant among reproductively active small feliellss], and specifically the

behaviors fAfl ehmano and Aurine sprayo were
As a first sép to clouded leopard introductions in captivity, males are often given

access to a f emal eo0 s, inardegmexpiie henscentindt he f e ma

become familiar with hegs he would in the wild. During these familiarization events

several Bhaviors can be noted. Commahhviorsnclude:urine and claw marking of

the areas marked by the femalesreased Flehman responaadevenvocalizations.

All of these behaviorareexpected to be seen with a successful introduction. Olfactory

behaviors are easily identifiable and tend to increase during reproductive periods

(Sunquist and Sunquist 20023 cent tests with felids have focused primarily on the
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creation of scenstations for tracking and census of wild feli@afgeanet al. 2003,
Harison 1997). An olfactory assessmamtscent test, usingpmestic cat urine has not
been investigated in the past for the clouded leopard.

A mirror image stimulation (MIS) (Gallup, 1968) has been used with daphin
(Reissand Marino2001), chimpanzedg®ovinelliet al. 1993) and most recently the
elepharg (Plotnicket al.2006)to help determine selecognition.Few norhuman
speciehoweverexhibit mirror selfrecognition. In different species that are believed to
lack seltrecognition, such as tlebouded leopardhe MIS is a way to assess social
behavior and aggressig8vendsen and Armitage®73) It is alsothought tobe
indicative of an indivi duG@dudedleopaedscantt or i al
selfrecognize, therefore a mirrpfaced in their view represents a conspecific and their
reaction can be correlated to how they would respond to an unknown individual in their
territory.

The MIS proposed for this study is a replication of the test performed by
Wielebnowski (1999) on ch&shs at th&s mi t h s blational Bod(Wielebnowski,
1999) The studyevealedoehavioral differencelsetween cheetatibat could be
correlatedwith breeding successThis study intend® produce similar results with the
clouded leopard in order to &stswith captive management and increase successful
pairings. One of the stepsutling breeding introductions is giving then i mwasuak 6
access to each other. Animals that remain calm and exhibit affiliative behauidisas
rubbing or prusteningafich isa friendly vocalization produced by an expulsion of air

would be considered for physical pairing. Only when these behaviors are observed

14



consistently are the individuadglowed full access to each othdéduring the mirror
image stimulationtiwould be expected tha¢productivelysuccessful individuals would
exhibit theseaaffiliative behaviors toward the mirr@s they would toward a conspecific

The novel object test was used by Powell (2005) during the temperament
assessment done wigiant pamlas(Ailuropoda melanoleugaand also with polar bears
(Ursus maritimuyin a study focusing oneteotypic behaviors (Shepards2004).
Specifically, the novel object test serves
stress as well as their &ty to adapt to changes and handle new stimuli in their
environment.In giant mndagAiluropoda melanoleugathe results ofhe novel object
tests were found to correlate with keeper assessments when determinomguggref
this species (Powel005. Hansen and Moller (2001) have used a stick test with weasels
(Mustela visohas a quick and accurate determination of personality. Keeper
assessments are most accurate when the keeper has had many experiences with the
animal, which can take monthsyears. If novel object tests can be used to determine
personality, they can replace keeper assessments as a less subjective and more time
efficient personality assessmernithis study utilizes the novel object test as one of eight
differenttreatmentgyiven to theclouded leopards

JUSTIFICATION

There are many challenges to the current captive management of the clouded
leopard Neofelis nebuloga Fewstudies have focused on the behavior of this speties
captivity (MacKinnon 2008Wielebnowski2002 Wielebnowskiet al.2002. The issue

of highest concern is male aggresdioward femalesluringbreedingntroductions
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(Fletchall 2007). Successful pairing within the limited captive population is integral to
clouded leopard survivabehavioral researcls a powerful tool for achieving this goal.
A complete behavioral assessment of clouded leopards was performed to help quantify
temperaments among reproductively successful (RS) and unsuccessful individuals
(RUS). The purpose of this study is to estabiich clouded leopard temperaments
tend to be more reproductively successful than othergogpdpoint certain behavioral
responses that may act as indicators of reproductive success in the clouded leopard.
There have been previous attempts to chearae temperament in other captive
species $tevensorHindeet al. 1980;Gold and Maple 199450sling and John 1999;
Carlsteackt al. 199% b; Wielebnowski 1999; Powell 20p5The Behavior and
Husbandry Advisory Group (BHAG) of the Association of Zood Aquariums
published théi met h od s o0 Bsedsneebt@BA) io 1987 whieh describes tests
similar to those performeduring this studyhat can be developed to assist in creating
behavioral profiles for animals in captivity. The MBA was modeleddaybining
several behavioral studies on animals with reproductive challeimgasdingthe black
rhinoceros Diceros bicornis michaelndminor) (Carlsteacet al. 1999ab) and cheetah
(Acinonyxubatus jubatusfWielebnowski 1999)among others. PowgR005) also
performed similar tests on the giamngla(Ailuropoda melanoleugao determine
characteristics that would help predict breeding success in four individuals housed at the
National Zooin Washington DC., andthe Atlanta Zoo
Behavioral resaah on the clouded leopard has been limited. A majorigxof

situresearch on clouded leopards has focused primarily on reproductive physiology
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(Pukazhenthet al. 2000),specifically o cryopreservation (Pukazhenétial.2006),

female reproductive cyes (Pelicaret al.2006) and artificial insemination (Howaret

al. 1996). Some behavioral work performed by Wielebnowesial.in 2002 was

primarily related to stress and specifically linked certain husbandry praitiets/ated

fecal cortisol leved. The findings from this study served as a breakthrough in captive
husbandry of this specieand the results continue to be a resource to captive managers.

A great deal of the work on clouded | eopar
National Z@ and Conservation and Research Center. Much of their research has focused
on the individual cats housed at CRC as well as the individuals at the Khao Kheow Open
Zoo in Thailand that were used in this study. The data collected during this study will be
combined with the results from previous research on these individuals to enhance our
knowledge of the reproductive challendasingthis species.

Mel l en (1989) believes that Areproduct.i
can be quantified throughebavioral analysis. Since behavioral data on the clouded
leopard are lackingacKinnon 2008Wielebnowskiet al. 2002) this study attempts to
increase the knowledge that exists about this species by quantifying tempseratased
to breeding successt also serves to identify behaviors that may pinpoint individuals
who are more likely to be reproductively successful. This will benefit the captive
management of this species by allowing the SSP to make more informative
recommendations, possibly pinptihg aggressive males before female injury or death.

It may also avoid the potential transfer of individuals between institutions that would

cause unneeded stress on the animal (Wekls.2004) and help identify individuals
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more suitable for transfed| s o, the i ndividual 6s rearing |
help determine if behaviors necessary for reproductive success in the wild are being
maintained in the captive collection. This can serve to reveal possible effects the current
management dfandrearing all individuals in the captive population may be having on

individual behavior and more clearly identify possible behavioral or genetic

ramifications.
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CHAPTER 2:METHODOLOGY

Since thewvorldwide captive population of clowedl leopards is limite(N=225),
there are few facilities that maintain large collections. Therefioe¢ywo facilitieswith
the largest populations wechosen to performthisstudh e S mi t hsoni ands
Conservation and Research Center (CRC) located mt Rayal, Virginia(N=10);, and
the Khao Kheow Open Zoo (KKOZ) in Chonburi, Thailght-14). Due to the non
invasive nature of this study and the fact that the focus is on behavior, it was
advantageous to have a large sample size in order to obtain atemaeyament
variations as possibleBoth of these facilities allow for comparative analysis between
individuals without having to account forajorvariations due to differences in
husbandry, housing, keeper staff, diet etc (which should be constarghbra the entire
collection). Theybothare also closed to the publand have limited activity and
consistent staffing which further minimizes the environmental variables that may
otherwise affect behavioral responses normally found when cats arel hoaes
different conditions or on public exhibiThe studyran from Januaryo June 2008.

ANIMAL SUBJECTS

The clouded leopardacludedin this study ranged iage from three to sixteen
years;calculated at the time of data collecti@able 1) This sample was not skewed

toward any particular agel'he study sites offered the unique opportunity to study

19



multiple catswithin single facilitieswith 4 females and 6 males at CRC (133 and 5
males and 9 females at KKORI£14). These cats were then died into two subgroups;
reproductively successful individualseferred to throughout the paper as REre
defined as thasthat had produced offspring£H)); andreproductivelyunsuccessful
individuals (referred to throughout the paper as RW8&te al that had not produced
offspring (N=19)). All the cats were housed separately although they all had visual
access to conspecifics. All individuals were tested between the hours of 13:00 and 19:30
and whenever possible before they were fed

To carry ot each test, the individual cat was invited into the holding edgsre
it wasnormally fed, andvastherefore comfortable and familiar with the area. Hnea
waspre-determined by the animal care staff. All expogorend exploration gfthe
items wascompletely voluntary. The cat weswarded foiits participation in the study
pertherecommendatio®iand procedueof theanimal keepewho normally worledwith
it. This most often included a reward for shifting in and out of the testing &hea.
whole series of tests took about 4 %4 hours for each/cadtal of approximately108
hours of videavasrecorded.

The experiments wermnductedb ver several weeksdé ti me
normalhusbandry schedulesd included eight different treatment@nly theurine scent
required multipledreatments (five in totglthe choice testIS, and novel objedests
were single trials since the behavioral observations for these tedmare heavily on
aninitial response #n T1.Animals under veteringrcare or with health complications

were notused for this study.
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Table 1: Animal Subjects- Clouded Legoard information obtained from keeper sirvey.

Clouded Studbook Success| Sex Facility Rearing Age
Leopard Number
Noname 1192 Y M KKOZ HAND 5
Songkla 12 Y M KKOZ MOTHER 7
Wanchai 1217 Y M KKOZ HAND 3
Sakda 1222 N M KKOZ HAND 3
Mei 1265 N M KKOZ MOTHER 2
Thapthim 1251 N F KKOZ HAND 3
Manow 1159 N F KKOZ MOTHER 7
Pukluk 1155 N F KKOZ MOTHER 10
Gaint 1189 N F KKOZ | MOTHER 8
Mesa 1223 N F KKOZ HAND 3
Somsri 1187 N F KKOZ | MOTHER 6
Nok 1219 N F KKOZ HAND 3
Mini 1221 Y F KKOZ | MOTHER 4
Numfun 1165 Y F KKOZ | MOTHER 11
Junior 995 N M CRC HAND 13
Xing 1015 N M CRC HAND 13
Brandon 1087 N M CRC HAND 11
Dao 1218 N M CRC HAND 3
Zoe 1008 N F CRC HAND 14
Jasmine 1731 N F CRC | MOTHER 15
Nattie 1124 N F CRC HAND 7
Thistle 967 N F CRC | MOTHER 15
Nellie 1123 N F CRC HAND 7
Jogayle 1214 N F CRC HAND 4

TEMPERAMENT ASSESSMENT
In order to determine temperaments #dstedwithin the test population each
keeerwasa ked t o compl e ssessmenti { @Apperaix A.nmicnie t  a
was a general assessmehthe individualclouded leopardls fA p erfomtheal i t y 0O
animal keepers that work closely with them everyday and would presumably know the
animals bestTheTA surveywas séup on a sliding scale (Feawral. 1986
Wielebnowski 1999in order to make the analysis as accurate as possible. Each

respondent was asked to placgash on the line wheshe or hdelt the animalfell for

frequency of exhilling each trait. Three keepeespondedor each subject animal.
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Many variables play a role in why an animal behaves a certain way. In order to
help tease out any environmental factors that may be affecting adehtvioranother
survey wasised(keeper arvey, See Appendix Vandcompleted by the aitr. The
main purpose of thissurveywaspgad npoi nt any differences wit
history andenvironment. Since all the subjects were at either KKOZ or CRC, variables
such as dietweather, animal care staff gtacereconstant within each institutionOther
variables such aage,sex, rearing (mother or hanay facility, which mayhave
influencedlt he ani mal 6s r es pons e(Tablel)slrherefore,lthis, v ar i
surwey servel as ageneral historyasefor each individual catio see if any other
confoundingfactorsinfluencedbehavioral response to the trials.

BEHAVIORAL OBSERVATIONS

The order of the test trials was randomized without replaceime@void the
possibiity of any order effec(Appendixl). During the period of behavioral observation,
interval or scan sampling was used to record the behavioral states, such as sitting or
lying. These behaviors are commonly perforrfadong durationgseveraminutes o
hours) By interval sampling every minytea general time budget for the individual was
determined. Many breeding behavibmveverassociated with introductions avé
relatively short duration behaviors, such as Flehmen or urine marking/scrapiege Th
behavioraleventswere recorded using continuous sampling, meaning each time the
behavior was performedlring the 15 minute observation peridgdyas recorded. In
order to maintain consistency during behavioral observatzosisigle observethe

author)usedthe same check sheet of behaviors for each(8&g Appendix I1).
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Definitions for each behavioral event and state werelgldafined before obseations
were madend are listed in Table 2.

Each clouded leopard was video recorded dualhtgials. Video recording began
from the moment the animal was given access to the testakhehavioral information
wasthenrecorded for fifteen minutes. After the initial observatj@ilsvideo was again
reviewed by the initial observer to emswaccuracy of data collection. A total of 108
hours of quantitative behavioral data was recorded dtinmgtudy period

During video coding, several changes were made to the behaviors being recorded.
These changes were due to observations made bggbarcher during the initial testing
periodanddefinedat that point It was determined that behaviors existed among the test
population that were not initiallgcknowledge@nd were added to tlbeck sheebnce it
became clear that they were fairly aoion among the clouded leopards being tested
Due to theuniqueness of the behavior itsetfwas determined they were important to
include These behaviors includedonenst@aéeampdiparlt
four event s,obijreucbttor,i affol,i nMidlnd Hiafmd tawrion awall
t i med we rattherstarnobide@cdding due to the inability for the researcher to
clearly define the start and stop points.

Oncethesedatawereobtained each response was averagec:\ubpts were
converted to proportion of timand the states were converteddte per hour for
analysis. Severabehaviorgsee Table 2 for definitionsyerealso combined for analysis

to see if separation was necessary duringngodSnce these behawrs areoften
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performed in combination with each othérey may becombined in future observations.
Therefore they weranalyzed both separategndascombinedotalsincluding:

Rub object/trial = Rubtotal,

Urine Squat/Walk = Urinetotal;

Meow/Cry/Rusten = Voctotal
During analysis, Arubtotal o, sniffobjecto

determined these could not be accurately measured across all cats.

Table 2.Clouded leopard behavioral definitions and codes (adapted from Wielebowski et al. 2002)
Behavioral Responses (behaviors recorded once for each trial):

Amount of time in seconds for the animal to
Latency of response LAT first respond to the trial indicated by any part
of the animal s body
Amount of time in seconds for the cat to
first approach the object and interact. By

Timeto approach TIA interact any behavidncluding, retreat, rub,
hiss,sniff, swat etc.
Total time in seconds the cat spent interactir]
T . . with the object. Time ended when the animal
otal spent interacting TSI

stepped away. Time was ended after 5 secq
of last interaction if animal did not step away
Amount of time in seconds it took for the
*Time to shift TTS animal to shiftheir entire body into the testing
area.Four paws on surface.

Behavioral States (behaviors that usually occur for longer time periods)

Cat lies in horizontal reclining position, cat

Lying LY
may or may not be asleep
Sitting ST C_at sitting on hindquarters in upright positior|
with forelegs braed
Standing ST Cat_r_emalns motionless while in upright
position on all four feet
Walking WA Cat walks at a moderate pace in a directed

mannertowards something

Running RU Cat moves swiftly

Cat walks or runs back and forth in a repetiti
non-directed pattern (stereotypic movement)
Pacing (P) PA must repeat movement 3fd the cat should
not be performing other behaviors (i.e. sniffir
urinating etc.)
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Cat walks around enclosure in a calm and
deliberate manneygsuallyin asomewhat
repetitive pattern around the perimeter, and

. .
Patrolling PAT oftenincludes some investigative behavior or
urine markingVaries from Pacing in that the
same pattern is not followed .3x
Out of Sight 00Ss Cat is out of view from thebserver

Behavioral Events (behaviors hat are usually of a relatively short duration)

Approach

AP

Animal moves towardlgect, and interacts
with it in some way (i.e. sniff, paw etc.)
Animal must move away from object for 3 or
more seconds for it to count as a new appro

Bite

Bl

Cat uses teeth to move, tear, rip or attack an
object

Claw

CL

Cat scratches object, often wood, with front
claws

Defecate

DEF

Animal defecates

Flehmen

FLE

Openmouthed grimace, often with curled

upper lip, tongue may or may not protrude o
of mouth. This behavior is usually seen after
cat sniffs urine, feces or body of another cat

*Flinch

FLIN

Cat begins to approadn sniff an object and
thenabruptlystops and moves backward. Th
may be accompanied with the raising of a pg

Groom

GR

Cat cleanstself by licking

Growl/hiss

GH

Growl is a lowpitched throaty rumbling
sound; hissing is a rapid expulsion of air,
teeth exposed and nose wrinkled. Both
vocalizations are usually performed in an
aggressive context

*Lick Trial

LT

Cat touches tongue tdal sometimes followed
by Flehman

Meow/cry

MC

Either short higkpitched meow call, or loud
extended crying call. Both calls appear to bg
emitted when one cat is trying to locate anot
over a short or long distance

Prusten

PR

Soft expulsion of air thragh lips, similar to
snorting in horses. Cat may raise muzzle wk
vocalizing. Often wu
a 6reassuranced cont

Retreat

RT

Animal quickly moves away from the
object in a submissive manner (hind end doy
tail down) and maylgnce back, pausw stare
at object while retreating

Roll

ROL

Cat rolls on back and rubs back against the
ground, rolling back and forth

Rub object

RBO

Cat rubs on an object (e.g., fence, log, etc.)
with cheek or head and may continue rubbin
along enire length of its body
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Cat rubs on an trial with cheek or head and

*Rub Trial RBT may continue rubbing along entire length of
body
Sniff Trial SNT Cat sniffs the trial object with its nose
*Sniff Object SNO Cansniffs anything other thathe trial doject
Cat uses forepaws to tap or strike an olbject
PawBSwat PS occasionally this occurs without making any
physical contact with the object.
Urine scrape US Cat sh_lfts hlnql_legs bgck a_nd forth in the
squatting position while urinating
*Urine walk UW Cd urinates in the standing positiasually

combined with walking.

recorded during video coding.

*Indicates behavioral states and events that were added after initial behabs@alations and

SCENT TEST

All scents were presented on 1/6 pieca dRinch, non-coated paper plate.For

this study, domestic cat urine was chosen to elicit behaviors that may be observed during

breeding introductions in captivity. Both estrus and-astnus female urine was used to

see if diffeences in hormone levels ghit &fect response. Male domestic cat urine was

used as well to help determine if responses atedl sexrelated. The positive control

used was blood because it can be expected that all the cats would respond to this, and the

negative control was jusghe test plate alone. If successfully reproductive males tend to

exhibit olfactory behaviorgsniff, urination, rub, claw, flehmanin higher frequencies

t han unsuccessful

mal es, this test could b

reproductive success before being paired.

The scent test involesfive differenttreatments given to each individualimal

on three separate occasi@snmarized in Table.3The urine was collected from

reproductively active domestic cats housed inthecatnoy at t he Smi

Conservation and Research Center. This urine was collectedvasively during
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routine daily husbandry to ensure safety in collectione urime was norssterile and the
individuals used were housed alone to avoid misrepregantdtthe sample. Upon
collection it was immediatelgeparateadut into 2 ml units and frozen in cryaals to
maintain hormone integrity.

Blood wllection was arranged with the animal care st&bod was taken from
the defrosted meat fead the clodled leopards. It was stored in 2 ml vials and frozen
immediately to limit bacterial growth.

Each scentvaspresentedndependentlyn a clean piece of 1f6on coateghaper
plate The plate was placed as centrally as possible within the testingGitea times
however it was necessary to vary the position from the exact center in orgesvide
thebest view forvideorecording. Test plates were never reused and were thrown out
after each useln order to determine preferen@Choice test witlall thetest samples-1
5 beingofferedat the same timeach on their own separate piece of paper plate. These
samples were lined up approximattiyee inches aparflo avoid any behavioral
responselue to the novelty of the scetttis test waglivenonly aftereach scent had been
presented to the cat at least one tintkependantly

MIRROR IMAGE STIMULATION

During clouded leopard pairing, fateface introductions of the male to the
female begin with access through a mesh divider to detetiréraa i m adsporises to
one another. Typically, there are some aggressive displays of hissing and swatting, but
all of these introductions are done though a mesh door to prevent any injuries. To help

test the possible aggressiveness of eachighthVto caspecifics, a mirrommage
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stimulation (MIS) (Gallup 1968) was performeadth the hypothesis being that the
response of reproductively successfdlividualswould vary from that of unsuccessful
ones.

For the MIS experiment d(8 0  xpie@ df@cryliplexi-glass mirrowas
secured to the inside mesh oDuetothefacithatdi vi du
all of the clouded leopards being tested had visual access to conspecifics, it was
determined that the mirror woubse most effectivéef placed in with the animal. In this
way, it appeared that the conspecific was actually inside the aisimatlosurgnstead
of next dooywhich was common plac&ach catvastestedonly once video taped and
behavioral observations werecorded orthe samebehavior checlkheetused for the
other treatmentsThe mirror was bleached and fully dried before each use.

NOVEL OBJECT TEST

The novel objectusedasa 160 x 120 x 350 Alanmpndi nt ed |
leafd Kr af tg. phisptesrwasptacel standng upright in the center of the
i ndi vi du atedmvile thednithavasgut of the areaOncethe itemwasready
the animalasinvited into the area to investigate the object. Eachveatested once
video tapednd behavioral observations reded onthe samebehavior check sheased
for the other treatements

All information collected from the temperament assessment, the keeper survey,

and the behavioralbservationsvasentered intexcel worksheets. The temperament
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assessmestind keepesurveys were coded and the appropriate information was
combined with the behavioral observations. All of this deteetransferred to SPSS

12.0 for Windowdor analysis

Table 3: Test Samples presented to each cat during Scent Test

Test Sample 1 Paper fate with nothing on it

Test Sample 2 2 mis of blood collected from daily diet
Test Sample 3 2 mis of male domestic cat urine

Test Sample 4 2 mis of female domestic cat nestrus urine
Test Sample 5 2 mis of female domestic cat estrus urine
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CHAPTER 3:RESULTS

For the purpose of analysi&eproductively successfu(RS) individuals(N =5),
wereconsidered sonly if they hal successfullyaired with another individual and
produced offspring. Therefarireproductively unsuccesstu[RUS) individuals(N=19)
werethose which hanot paired ohadpaired but produced no offspringvotherreared
(MR) individuals(N=10), were those who were raised for any period of time pastyrth
a clouded leopard. his includes individuals that wehandled by humans, but remained
with the femaleclouded leopard for rearing. HanelaredHR) individuals(N=14), were
thosetaken from the female clouded leopard aottle-fed by humans since birtiThe
data veretested using the Kolmogoréymirnov test for normality (Field 2002) and was
found to be significantly differer{(p<0.00) than the expected normal distribution.
Therefore, nofparametric tests were applied.

An inter-observer reliability test using Spearman ranéler correlaon (one
tailed)was run on théeemperament assessmefAppendixlll ) to determine the degree
of association between raters (Feastesl. 1986). Only scorethat were significant at the
pQ0.05were used All items with an interobservercorrelation coefficient of less than
0.5were rejected from analysill correlation coefficients ranged from 0.996 to 0.505
(AppendixIV). Of the original twentyemperament characteristiced,three were

droppedc o mp | e dadul of $rang@ro 0 nvestigatived andf énsed Two new
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characteristics were formed infiot o teraperament characteristiceated from the
separate ratgs forfiaggressive a n d fSotiheen dclhya r aggdassiveto st i ¢ s A
conspecifiqd flaggressive to familiar peopeandfiaggressive to strangérsere
averagedint@a si ngl e s c o.0Eeshmerwasitang gith thisee sepanate
friendly scoresii f r i endl|l y t @f rcioefangllanpeaofflgpacrsd fAfri endl y
strangerso twerer eatmbiaedi ngpl e score for Afr
A total of thirteentemperamentharacteristics remainelhe mean score from
the raters on the remaining characteristics otdétrperament ssessments wetbken
averag@d (Appendix V) andanalyzed using aR-type Principle Component Analysis
(PCA). This analysis has been used to characterize temperamentlar studies
(StevensorHindeet al1980; Gold and Maple 1994; Wielebnow4ki99). This analysis
is used whethere are no assumptions about the data and predictions are made based on
covariance of the variable3his allowed for a comparison tdmperament
characteristicbetween individuals, indicating specific traits that tend to group together,
such that wheiX temperament characteristias a high frequency, témperament
characteristi@also tends to be higtHypothegs 1-7 are summarized in Table 4 and
represent the results of the analysis on clouded leopard temperaments.
Hypothesis 1 predicted clouded peods would have ideni#ble temperaments
The analysis of the temperament assessmeagperformedsingthe Rtype principle
component analysis. This analysesulted in four componentsith eigenvalues >1 and
accounted for 82% of the observed sade Thisf ol | owed Kai serds crit

1960) wherehere were less than 30 variables and commursaditegreater than 0.7
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(Field 2003. Each component is representative of a clouded leopard temperarhent.

first componenproduced significathy high positiveloadingsfor the characterists

3t

hi-sgung Bi n s e c uplaghid0 aaardd fis i lggh mefativdoadingsfory

Aical mo and A s namponéenproduckd signifeantty bighdsitive

loadingsf or t he char,afcd cenf]idd dayts &irivda.c@hi thied
componenproduced significantly higpositiveloadingsf or fAaggressi veo an
conspeci fi cs ohigameghativdoadingsi 6 i cant i gndloyo and 0.
Finally, the fourth componemtroduced significantly higipositiveloadingsf or fical mo
and Afood aggr es sighnegativdaadingsf soir g raihfrigchagmt layn d
Anfear ful o f.0 Thathiitekniclaractepigics pnid approprieselingscan be

found inAppendix VI Table5 represents the four components with signifidaatings

Each component wasamed for the first significant characteristic as folloezanponent

1 =High-strung(N = 7); component 2 “Active(N = 4); component 3 -AggressivéN =

10); andcomponentd =Calm(N = 3). Hypothesis 1 can be accepted wihr

components repsening the temperamentsr this population of clouded leopards

Table 4: Hypotheses 7 predicting differences in Clouded leopard temperaments

Hypothesis Result

H1 | Clouded lepards have distinct temperaments Accept
Reproductively successful clouded leopards have significantly different

H2 | temperaments Accept

H3 | Male and female clouded leopards have significantly different temperaments Accept
Motherreared and hanckaredclouded leopards have significantly different

H4 | temperaments. Accept
Clouded leopards housed at different facilities have significantly different

H5 | temperaments Reject

H6 | The age of a clouded leopard significantly influences reproductive success Reject

H7 | The age of a clouded leopard significantly influences their temperament Reject
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Table 5: Four major components of temperament in the clouded leopard derived from keeper rated
temperament assessments on 24 clouded leopards.

Characteristics Characteristics
. W.'th Associated : W.'th Associated
Component | Temperament | significantly : significantly :
high eigenvalue low eigenvalue
eigenvalues eigenvalues
High-strung 0.674 Calm -0.690
1 High-strung
Insecure 0.930 Smart -0.419
Playful 0.930
Active 0.588
Confident 0.754
2 Active Smart 0.794 NONE
Vocal 0.859
Aggressive 0.931 Friendly -0.887
A .
3 ggressive | Fearful of 0.703 Active -0.579
Conspecifics
Calm 0.580 High-strung -0.568
4 Calm
Food. 0.82 F_e'arful of -0.880
aggressive familiar people

The factor scores for each @iditained through the Princip@omponeninalysis
and r e ®mperamentfgr edchindividual clouded leopardan be found iTable6.
The data obtained from the Keeper Surveggé@ndix V), specifically, reproductive
success, rearing, seageand facility wereghencompared to the individu&hctorscores
obtained in the PCA using the Mahivhitney U-test (Wielebnowsk1999) This
analysis was chosen because ofgimall samplesize since this is a neparametric test
it makes no assumptions about the dafdnedrawbackf this analysis are a loss in
magnitude of difference between the data and an increased chance of TypgHieldor

2002. This analysis is ideal for cormpngtwo groups sulk asreproductively successful

(RS andreproductively unscuccessflRUS) individuals
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Hypothesis 2 predietdreproductively successful (R8dividuals would tend to
have specific temperamentSeverabther factorsiowevercouldinfluence temperament
and needd be tested as well. The Makivhitney Utest was used test Hypothess 2
6 whichcompare the resulting component scarethe PCAto reproductive success, as
well assex, rearing and facilitio determine if there mayalie been any influence on
temperamet from these variables (Tablg 8The analysis was also used to determine
thatthere was no significamorrelation betweeageandreproductive success (U=40,
P=0.590). The Spearmaank-order correlatiorwas used taupportHypothesis 7 and
determinghat there was no significant correlatioetweernge andemperament
(component 1 p=0.261; component 2 p=0.320; compdherD.074; component 4
p=0.937) The temperaments were coded #lepending on the factor scoregsableb).

When comparing component scores between the individual cats, RS individuals
scored significantly higher faComponent 4, CALM (p = 0.004inales scored
significantly higher fo Component 4, CALM (p = 0.0083ndmotherreared (MR)
individualsscored significantly higher for Component 3, AGGRESSIVE (p = 0.04)
There was no significanlifferencein temperamenetween individuals housed at
differentfacilities The factor scores were then compared to reproductive success using
logistical regession. Both Factor 3 (aggression) and Factor 4 (calm) were both highly
correlated (p=0.000) with reproductive succdsach temperamemtas thercodedand
againcompared to reproductive success using logistical regression. Oweval found
that repoductive success is significantly correlated with clouded leopard temperament

(p=0.013).
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Table 6: Individual Clouded leopard Temperaments based on factor scoréseproductively
successful individuals are highlighted in gray)

Clouded Factor 1 Facta 2 Factor 3 Factor 4 Highest | Corresponding
leopard Factor | Temperament
Noname 1.09403 0.37385 -1.47374 1.48076 4 Calm
Songkla -1.45921 | -0.79607 1.68400 0.78965 3 Aggressive
Wanchai | -1.08220 | -0.01007 | -1.08067 1.30416 4 Calm
Sakda -0.20284 | -1.69566 | -0.75896 | -0.71977 1 High-strung
Mei 2.01811 0.17499 1.40411 -0.07637 1 High-strung
Thapthim 0.61462 0.91182 -0.20359 0.64782 2 Active
Manow 0.48181 1.66692 -0.73392 | -1.41833 2 Active
Pukluk -0.70574 | -0.62980 1.44568 -0.73234 3 Aggressive
Gaint -0.90224 0.70857 0.35340 -1.78489 2 Active
Mesa -0.92060 | -1.12974 | -0.55551 | -0.22453 4 Calm
Somsri 1.19912 -2.24220 2.27372 -1.30497 3 Aggressive
Nok 0.76867 -0.39740 | -0.05776 | -1.06737 1 High-strung
Mini -0.36740 | -0.03734 0.72444 0.69858 3 Aggressive
Numfun 0.02547 -1.16680 0.94588 0.60061 3 Aggressive
Junior -0.96651 1.02710 1.81752 0.98371 3 Aggressive
Xing-xing 1.12479 -0.40490 1.44217 0.84411 3 Aggressive
Brandon 1.12065 -1.23172 | -0.10245 0.17563 1 High-strung
Dao 0.67590 -1.56477 1.01051 0.27531 3 Aggressive
Zoe 1.74158 -1.47532 0.47507 -0.00911 1 High-strung
Jasmine 1.15161 -1.66218 1.34194 0.00524 3 Aggressive
Nattie 1.17335 -0.81535 1.34449 -0.03780 3 Aggressive
Thistle 1.44156 -1.48490 0.47627 -1.03625 1 High-strung
Nellie 1.08935 -1.14704 | -0.32704 | -0.78%1 1 High-strung
Jogayle -1.29763 0.50038 -0.70262 0.47196 2 Active

The MannaWhitney Utestwas then used for Hypothes&11 (Table7) which

compare reproductivesuccesssex, rearingand facility respectivelywith the actual

scores thathe individual clouded leopardgceivedby the keeperen the temperament

assessmentdlt produced the significant mean ranks between characteristics for each

group by ranking

t h everhgescose. Iin this way itlshawedo f

which group scoredignificantly higher or lower for different temperament

characteristics. The full table of results can be found in Appéridix
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Table 7: Hypotheses8-11 predicted differencesbetween reproductively successfutlouded leopard
temperament characteristcs from keeper rated assessment.

Hypothesis Result

Clouded leopard temperament characteristics vary between reproductively
H8 [ successful and reproductively unsuccessful individuals Accept
H9 [ Clouded leopard temperament characteristics vary between araldemales. Accept
H10 | Clouded leopard temperament characteristics vary depending on rearing. Accept
H11 | Clouded leopard temperament characteristics vary based on facility. Accept

Analysis of the characteristicated by keepernsn the temperameassessment
(Table 8)showed thaRSindividuals (N = 5) ranked significantly higher on
characterist cs i ncl uding; fAcal mo (gmrd.Mflorgd Aconf
aggressiveond( pF0ndid7)cantly | ower on fAfear
A hhsgt r ung o ( PRYBINdIdudlg (N=tLIwdoioh corresponds to the results
from the PCA The only characteristideund to be significanbetweergender were the
mal es (N=9) ranking higheandféenmles(M=fls) od aggr e
rankinghi gher for #Afear of familiar peopleodo (p
between facilities, the individuals housed at Khao Kheow Open Zoo (N=14) ranked
hi gher on the charac®nf sitemadd.pd0 &)c,0 nadn d efny
(p=0.014)than individuals housed at the CRC (N=10). Individuals that metaer
reared (N=10) scored significantly higher
familiar peopl® (p=0.006)and si gni ficantly Itoamtand f or fAac
rearedndividuals(N=14).

Hypothegs 1217, summarized in Table 9, predéctdifferences betweemale
and female clouded leopar@sd these agaiwere examined separately using the Mann
Whitney U-testto see if temperament characteristics were significassocated with

one gender oranotheRe pr oducti vely successful mal es s
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(p=0.039) than unsuccessful males; there was no significant difference between

characteristicbasedn whether males were mother or hand reaiddles at KKOZn

Thailands c or e d

significantly

scor ed

hi gher

on

hi gher

difference within the female population between facilities.

Table 8: Mean and standard deviations of component scores of individual clouded leopards grouped

by reproductive success, gender, rearing, and facility.

himgdleyo onp A0 .r GUERE. RWSHemales staréde s
0027) thahRS&éemdleg MR fenfalesc o n s p e

inf ear fthan HReMmalet dharewlas na r

Component 1 Component 2 Comporent 3 Component 4

Reproductively

successful

(N=5) MEAN -0.36 -0.33 0.16 0.97
STDEV 1.00 0.63 1.37 0.39

Reproductively

unsuccessful

(N=19) MEAN 0.51 -0.57 0.52 -0.30
STDEV 1.02 1.11 0.96 0.80

Mann Whitney U=23, P=0.082 U=38, P=0.499 U=39, P=0.546 | U=7,P=0.004*

Females(N=15) | MEAN 0.37 -0.56 0.45 -0.40
STDEV 0.99 1.10 0.90 0.82

Males (N=9) MEAN 0.26 -0.46 0.44 0.56
STDEV 1.22 0.93 1.29 0.71

Mann Whitney U=60, P=0.655 U=64, P=0.835 U=65, P=0.881 | U=23,P=0.008*

Handreared

(N=14) MEAN 0.35 -0.50 0.06 0.24
STDEV 1.03 0.93 1.01 0.78

Motherreared

(N=10) MEAN 0.29 -0.55 0.99 -0.43
STDEV 1.15 1.19 0.84 0.95

Mann Whitney U =66, P =0.815 U=66,P=0.815 U=35,P=0.04* U=42, P=.101

KKOZ (N=14) MEAN 0.04 -0.30 0.28 -0.13
STDEV 1.02 1.06 1.15 1.06

CRC (N=10) MEAN 0.73 -0.83 0.68 0.09
STDEV 1.02 0.93 0.85 0.63

Mann Whitney U=42, P=0.101 U=47, P=0.178 U=55, P=0.380 | U=60, P=0.558

*

i ndi cat(twe-taipd)O 0. 05
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Table 9: Hypothese&2-17 predicting differences inmale and femaé clouded leopardsased on
temperament characteristts from keeper rated assessment

Hypothesis Result

Male clouded leopard temperament characteristics vary depending on reprod
H12 | success. Reject
H13 | Male clouded leopard temperament charadiesivary depending on rearing Reject

H14 | Male clouded leopard temperament characteristics vary depending on facility Accept

Female clouded leopard temperament characteristics vary depending on
H15 | reproductive success. Accept

H16 | Female clouded leopdtemperament characteristics vary depending on rearin|f Accept

H17 | Female clouded leopard temperament characteristics vary depending on facif Reject

In order to accurately analyze the behavioral observatioasiatavere
transformed. The beharalresponses remained as averages of time in seconds. The
behavioraktates were converted into a time budget for each animal by dividing each
state by the total number of observatiforseach individuato determine the proportion
of time (POT) or frguency that the animapent in that state. Thoehavioral events
were multiplied by four andierereported as rate per hour (RPHRor each individual
cat, a single average value was obtained for each behavioral observation of all eighteen
trials and tis value was used in analysis.

All behavioral observations recorded during video analysis were analyzed using
logistical regressioto determine if any of the behaviors exhaliby clouded leopards
during these periods of testing were significantly categlto the dependant variables
reproductivesuccess, sex, rearing or facilitirhis analysis was selected due to the-non
parametric nature of the data and the fact that the dependant \sai@aiEhotomous
and categorical (Field002. The analysisetermines the probability of success based on
an individual 0 s bybpiepbirgtingiwbiah behaviora sregponses @csurred
in significantly higher or lower frequencies depending on sucdésanally, a multiple
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linear regression model would beed, but tesedataarenon-linear and therefore violate
the assumption of linearity. A logistical regression log transforms the data sloethat
can be analyzed in a linear fashion while maintaitinegy non-linear relationship. This
analysis will slow significantvariation in thendependant variabdégbehavioral
observationpased orthe dependant variable (successx, rearing, or facilily The
significance valuetor all behavioral observatiortsn be found i\ppendix VII.
Hypothegs 1821 are summarized in Tabl® andpredicedthat the behavior
observations obtained during the trialsuld vary based on reproductive success, sex,

rearing and facility, respectively.

Table 10: Hypotheses 121 predicted differences inbehavioral observatons of 24 clouded leopards
Hypothesis Result
H18|Clouded leopard behaviors vary during testing depending on reproductive succq Accept
H19|Clouded leopard behaviors vary during testing depending on sex. Accept

Clouded leopard behaviors vary ohg testing depending on whether they were mq
H20|versus handearing. Accept
H21|Clouded leopard behaviors vary during testing depending on facility. Accept

Hypothesis 18 predietithat there wuld be significant differences in the

behaviors observeoetween RS and RUS individuals. It was found that RS individuals
had a significantly shorter latency to respond (p=0.035) and time to shift (p=0.047).
They also had significantly higher frequenciegilgingo (p=0.018) fipatrob (p=0.036)
v oct(pQ0dd)dde f em=0aadeietread (p=0.021) andirine walkng
(p=0.022). The RUS individuals had significantly higher frequencies of out of sight
(p=0.045).

Hypothesis 19 predietithere would be significant differences between male and

female cloued leopards. When the averagee per houof all trials was compared
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(Table 8) the behaviofsito (p=0.025) fipatrob (p=0.022)andfiflincho (0.035)were
significantly different. On average, females spent more time sitting (0.16 seconds) than
males (009 seconds), and males spent more time patrolling (0.03 seconds) than females
(0.00seconds On average, females were observed flinching (1.93 times) more often

than males (0.44 times)

Table 11: Hypothesis 18 Significant correlations between reproduetively successful and
unsuccessful clouded leopards obtained by logistical regression from behavioral observations.

— -
<
= 0 s
o ] O o
= x o | =
Dependant K 2 S £ o} m | @
>
Variable = ~ 4 @) o > 14 [a) Ox
Reproductively
successful (N=5) | MEAN 1.40 22.57 0.58 0.01 0.03| 21.87 0.30 | 0.07 1.67
STDEV 1.32 28.69 0.14 0.01 0.03| 27.87 0.45| 0.09 2.52
Reproductively
unsuccessful
(N=19) MEAN 101.10| 136.66]| 0.36 0.22 0.01 3.66 0.03| 0.01 0.18
STDEV 98.16| 120.15| 0.18 0.22 0.02 6.73 0.11| 0.04 0.58
Significance 0.035 0.047| 0.018| 0.045]| 0.036| 0.014]| 0.021| 0.04 | 0.022

Table 12 Hypothesis 19i Significant correlations between male and female clouded leopards
obtained by logistical regression from behavioral observations.

SIT | PATROL | FLINCH

Males (N=9) MEAN 0.09 0.03 0.44
STDEV | 0.06 0.03 0.58

Females (N=15) | MEAN 0.16 0.00 1.93
STDEV | 0.08 0.02 1.94

Significance 0.025 0.022 0.035

Hypothesis 20 predietithere would be significant differences between hand

reared and mothaeared clouded leopar@Bable 9) When the @eragerate per houof
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all trials were comparebletween MR and HR individualthere weresignificant

differences found between latency to respond (p=0.027), time spent investigating, lying
(p=0.004), out of sight (p=0.05), lick (p=0.02npdroll (p=0.024). HR individuals had a
longeraverage latency to respo(=0.027 andhad a lower averader time spent
investigating(p=0.01). HR individuals also had significantly loweatesper hour of

lying, out of sight and lickingand significantly higherates for roll

Table 13 Hypothesis 20i Significant correlations between hanereared and motherreared clouded
leopards obtained by logistical regression from behavioral observations

LAT TSI LY 0O0S | LICK ROLL

Handreared
(N=14) MEAN 92.75 67.69 0.38 0.16 | 11.55 0.90
STDEV | 109.88 | 39.36 0.16 0.21 8.99 1.61

Motherreared
(N=10) MEAN 62.94 72.01 0.45 0.19 | 13.97 0.08
STDEV 75.02 47.04 | 0.23 0.22 | 15.55 0.21
Significance 0.027 | 0.011 | 0.004 | 0.05 | 0.02 0.024

Hypothsis 21 prediedthere wuld be signifiant differences in the behaviors
observed between the clouded leopards housed at KKOZ and WRéh looking at all
individuals,only onesignificantdifference ws found. Thieehavior that occurreak

higher frequencieBom individuals housed at KKOZ wastreat(p=0.09.

Table 14: Hypothesis 21i Significant correlations betweenKKOZ and CRC clouded leopards
obtained by logistical regression from behavioral observations

RETREAT

KKOZ (N=14)| MEAN 0.14
STDEV 0.31

CRC (N=10) | MEAN 0.00

STDEV 0.00

Significance 0.04

41



Hypotheses 227 are summarized in Table 15 gomekdicedthat therevould be
differences within a sex between reproductive success, rearing and fadilésefore,
malesand females were examined separately to determine if beba@aold be

considered sedependant.

Table 15: Hypotheses 227 predicting differences in behavioral observationbased on sex

Hypothesis Result
Reproductively successful male clouded leopards exhibit specific behaviors d
H22 | testing. Accept
Reproductively successful female clouded leopards exhibit specific behaviors
H23 | during testing. Accept
Male clouded leopards exhibit specific behaviors during testing depending or
H24 | rearing. Accept
Female clouded leopards exhibit specific behaviorsiguesting depending on
H25 | rearing. Accept
Male clouded leopards exhibit specific behaviors during testing depending or
H26 | facility. Accept
Female clouded leopards exhibit specific behaviors during testing depending
H27 | facility. Accept

Hypothegs 2 and 23 predictesignificant behaviors between RS and RUS males
ard females respectively (Table)18here were several behaviors that were significantly
different between RS and RUS individuals. fe®aleshad significantly higher rates for
flinch (p=0.013) lying (p=0.016) meowp=(0.025) prusten(p=0.002) retreai(p=0.000)
and voctota(p=0.005) and lower rates fasit (p=0.041).RS males had significantly
higher rates fopatrolling (p=0.034), defecate (p=0.023), urinesquat (p=0.039), urinewalk

(p=0.037), and urinetotal (p=0.018).

Hypothegs 24 and 25 predieti significant behavioral differences between MR
and HR male and female clouded leopardspectiely (Table 1J. MR males exhibited

significantly higher taeasoof(pdadl awo) (p=0.
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Hypothesis 26 and 27 predectsignificant differences in behavioral observations
between KKOZ and CRC male and female clouded leopegsisectively (Table 18).
When examining thgenderseparately between institutiqris| at e rsgoyo ntdad r e
(p=0.040) waslower and fAst amrdd AlpyEiOn PB5)p=0. 042) we
KKOZ mal es. The KKOZ females spent signif

|l ess Atime spent investigatingo (0.022) th

Table 16 Hypotheses 22 and 23i Significant behavioral differences between RS and RUS males and
RS and RUS females obtained from logistical regression of behavioral observations from 24 clouded
leopards

FLIN Female| RUS 1.4623| 1.5478 0.013
RS 5 1.41421

LY Female| RUS 0.34 0.16941 0.016
RS 0.695 | 0.02121

MEOW Female| RUS 2.4615| 3.82619 0.025
RS 16.42 | 22.27386

PRUSTEN Female| RUS 1.1031| 2.40962 0.002
RS 26.5 | 23.80121

RT Female| RUS 0 0 0.000
RS 0.75 0.35355

SIT Female| RUS 0.18 0.0728 0.041
RS 0.06 | 0.02828

VOCitotal Female| RUS 3.41 5.14975 0.005
RS 40.835| 43.36686

Variable Sex SRfcpz’gg:ctive Mean Stdev P Value

DEFAC Male RUS 0 0 0.023
RS 0.1133| 0.09815

PAT Male RUS 0.0133| 0.0216 0.034
RS 0.0533 | 0.02082

URINES Male RUS 0.585 | 0.66533 | 0.039
RS 3.6667 | 3.08338

URINEW Male RUS 0.0283| 0.0694 0.037
RS 2.78 2.8366

URINtotal Male RUS 0.6117| 0.64836 | 0.018
RS 2.4433| 1.00481
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Table 17: Hypotheses 24 and 25 Significant behavioral differences between MR and HR males and
MR and HR females obtained from logistical regression of behaviaf observations from 24 clouded

leopards
Variable Sex Rearing Mean StDev P Value
CL Male mother 2.085 2.24153 0.040
hand 0.2157 0.42836
RT Male mother 0.25 0.35355 0.047
hand 0 0

Table 18 Hypotheses 26 and 27 Significant behavioral differences between KKOZ and CRC males
and KKOZ and CRC females obtained from logistical regression of behavioral observations from 24

clouded leopards

Variable Sex Facility Mean | StDev P Value
LAT Male KKOZ 13.192 24.49165 0.040
CRC 166.1775  137.35449
ST Male KKOZ 0.258 0.05675 0.035
CRC 0.1525 0.06397
LY Male KKOz 0.542 0.11077 0.42
CRC 0.31 0.17455
Female KKOz 0.4756 0.2132 0.031
CRC 0.255 0.07007
TSI Female KKOZ 83.6733 34.97489 0.022
CRC 34.905 34.9743

Hypotheses 280 are summarized in Table.19heypredicedthat regardless of
facility, reproductively successful n d i v ext@libitaigndicantly diffeent behaviors.
This was examined by comparing individulatused onlyvithin KKOZ to see what
behaviors were still significant within the reproductively successful population of

clouded leopards houseatithat facility

Table 19: Hypotheses 280 predict differences in behavioral observations within the individuals
housed at KKOZ.

Hypothesis Result
Reproductively successful clouded leopards exhibit specific behaviors during
H28 | testing regardless of facility. Accept
Reproductively successful tea exhibit specific behaviors during testing
H29 | regardless of facility. Accept
Reproductively successful female clouded leopards exhibit specific behaviors
H30 | during testing regardless of facility. Accept
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The resultgTable 20), revealed thaten whendoking at only clouded leopards

housed within KKOZ there were still behaviors that were significantly different between

RUS and RS individualsThe results showhat RUS clouded leopardsil had a

significantly |

onger

i |48 $eeondy than theoRSalpupged o a ¢ h

leoparddaverage time of 1.40 seconds. RS clouded leopards were also found to have

significantly

(p=0.027) than RUS individuals. When examining mates oy ,

hi gher

rates

of Apatrol o (p

Apatrol o (p=

emerged again as being signifidgrhigher among RS individualsther behaviors may

not have been significant due to the low sample size ((tke RS males and two RUS

maleg. The RS females (N=2) when analyzed separatelyoexhi e d

Aiflincho

(p=

0.041),

rates than the RUS females (N=7).

Avoctotal o (p=0.

Aprustendo

037),

Table 20: Hypotheses 280 significant behavioral differences between RUS and RS clouded leopards

housedat KKOZ.

All Cats (N=14) Males (N=5) Females (N=9)
Behavioral
Observation Success | Mean [ StDev | Pvalue Mean | StDev [ Pvalue | Mean | StDev [ Pvalue
LAT RUS 68.40 | 60.86 0.032
RS 1.40 1.33
PAT RUS 0.00 0.00 0.014 0.00 0.00 0.046
RS 0.03 0.03 0.05 0.02
DEFAC RUS 3.94 11.83 0.04
RS 5.03 7.97
PRUSTEN RUS 1.58 2.80 0.027 1.93 3.13 0.020
RS 13.50 17.41 26.50 | 23.80
FLINCH RUS 1.81 1.64 0.041
RS 5.00 1.41
VocTotal RUS 5.36 6.22 0.037
RS 40.84 | 43.37
RETREAT RUS 0.00 0.00 0.005
RS 0.75 0.35

45

o

0.

(



Hypothegs 31-38 are summarized in Table 21 apebdicedthatindividual trials
couldbe used taleterminaifferent behavioral responses betw&sandRUS clouded
leopards.For this analysis, the 15 trialanrfor theindependent urinscent tests were
divided by scent The mean of all threeestsfor each scent wassed foranalysis, so
there wee onlyfive representativaveragegonefor eachtreatmeny, and one value for
each behavior recorded per par treatment T h e oObjed,ofidIS,0andf lsoiced
tests were left as separateatments This left a total okightdifferenttreatmentgper cat
and all behaviors recorded during each of tlegkttreatmentsvere compared to each
other using a logistical regressiollean valuesor behavioral observations fodo be

significant | ybetheeh RUSare RS indjvidu@gh bédsnd Table22.

Table 21: Hypotheses 3B8 predicted differences in behavioral observations of reproductively
successful individuals based on treatment.

Hypothesis Result
Reproductively successful clouded leopards exhibit different behaviors during

H31 | control treatment. Accept
Reproductively successful clouded leopards exhibit different behaviors during

H32 | blood treatment. Accept
Reproductively successful clouded leopards exhibit different behaviors during

H33 | trials with domestic cat estrus urine. Accept
Reproductively successful clouded leopards exhibit different behaviors during

H34 | trials with domestic cat neestrus urine Accept
Reproductively successful clouded leopards exhibit different behaviors during

H35 | trials with domestic cat male urine Accept
Reproductively successful clouded leopards exhibit different behaviors during

H36 | Choice test. Accept
Reproductively successful clouded leopards exhibit different behaviors during

H37 | mirror image stimulation test Accept
Reproductivelysuccessful clouded leopards exhibit different behaviors during

H38 | novel object test. Accept

Whenall cats were combined and the average responses to each scent trial was
examiredseparately it turned out that eaobatmendid result in significantly dferent
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behaviors between RS and RUS clouded leopartie. most significantbehavionn all 5
trials wads fAprusten
During the control tals when the cats were given onin emptypiece of paper
plateil yi ngo (p=0.008), Aprad ot mo=0(. P13B.)0 2n&E)r ea
higher among RS individuals. RS clouded leoparck hi b i t épd0.043),y i ng o
fdefecateo (p=0.046), Ameowo (p=0.28), dApr
more often duringhe blood trials During thefemale domesc catestrusurinetrials
Aipatrol o (p=0.003), fAprusteno (p=0.001), n
(p=0.029) were significantly higher among RS individuals. The female domestic cat
nonestrus urine trials showed the RS clouded letgpaxhibitingi | yi ng o afdp=0. 007
Aprusteno (0. 03dten Hnallg, the maledamedtid cat urmetriaks
resulted irseverabehaviorghat were significantly higher in RS clouded leopards
includinghcl awdo (p=0.037), Andefeoadajyeonppuedt 6n46)
a n doctétab ( p =.0Durih@ thig trial the RS clouded leopards also had a
significantly fasteffitime to approaah(p=0.014) with anaverageof 46.47 seconds
versus thd&rRUS clouded leopards average time to apprada@h.25seconds.
When analyzing theon-scentireatmentsthere weralsodifferences between the
RS and RUS clouded | eopards. Again Apruste
individuals for all three trialsThe novel object test resulted in RS individuals leitimig
significantly higher rates of Alyingo (p=0
The choice test resulted in RS individuals exhibiting significantly higher rates of

Aipatrolo (p=0.042), dAprusteno (p=0.021), i
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(p=0.010). The data was broken down into three more variables todioskr athe

choice tesaindsee if theravere any preferences for sceitihe three new variables

include:he scent with the, Ol owesheftwmedsot Appce
choice;theposi ti on of the first choice; and the
investigatingd Of the 24 cats testethur individuals did not respond to the test at all, so

the analysis was only carried out on the 20 catspiudicipated When examining thee

three new variablesila e n d a | (lwé-tailed) tastiwas run and there was no significant
correlation found betweenthepos i on of t he firstchoioeti sdhrod ttelsd C ¢
TIA.0 There was also no significant correlation found betwbea t disttclwide,

Aishor taasntd TtlhAe scent they spent dNdasmgle most ti
treatment was selected first more frequentintthe others. fie male (N=1) and estrus

urine (N=2) were both selected first the ledsttwelve of thetwenty trials, he blood

treatmenivas t he tr eat ment wigutel). Tthésecondlmoshgest TS
popular scent was the nonestrus urine, which was selected first 5 times, and four times

had t he # ldtalsoghadshe high&st averagel With 55.5 seconds versus the
average bl ood TSI of 22.2 seconds. This a
spent 121 seconds with the sceAs the statistics showed howevbkere did not seem to

be any correlation between the treatment theselected first and the one they spent the

most time with.
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Clouded leopard preferences during
Choice test
14
12
3
g 10
8 ” O First choice
T 8
5 8 B LongestTS!
~ O 6
[CR )
L0
IS
=} 4 1
zZ
T J
0 . , , , l
Control Blood Male Nonestrus Estrus
Trials

Figure 1: Results of preferences during choice test given to 24 clouded leopards

The mirror image stimulation resulted in RS individuals exhibiting significantly
hi gher rate®69f MmMipiraukd e(lnp=0q.p=0andtiepadlsp Ar et r
had a significantly highedurationo f fit i me spent investigating
seconds versus the RUS individuals with a mean time of 266@&ds Overall,when
examining all the da between treatementhe MIS had Bo hadsignificantly longer
Ati me s pent (p<d0.00:COSX)coONgpareditoralyjtive other treatme(ee

Figure?2).
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Figure 2: Mean values of fAtime spent inweMI$igati ngo:

to all othertrials(* i ndicaf)es p O 0.05

Hypotheses 398 are summarized in Table 23 heypredicedthat
reproductively successfatale and female clouded leopawisuld exhibit significantly
different behaviors during the individuaéatementsThe treatmentsvere exarmed
separately to see if there were argatementshat had specific influences on the RS
individual s6 behavior. This analysis was
RS male and female clouded leopard@ibe results for all tharinescenttreatmentsrein

Table 24
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Table 22: Mean values of behavioral observations b

y trial for RUS and RS clouded leopards.

Behavioral Non-
Observation Cats | Control | Blood | Estrus | estrus | Male | Choice MIS NO
CL ALL 0.33 0.44 0.39 0.39 0.17 3.33 0.33 0.83
RUS 0.35 0.56 0.42 0.49 0.07 421 0.42 1.05
RS 0.27 0.00 0.27 0.00 *0.53 0.00 0.00 0.00
DEFAC ALL 0.06 0.06 0.00 0.00 0.06 0.00 0.00 0.00
RUS 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RS 0.00 *0.27 0.00 0.00 *0.27 0.00 0.00 0.00
LICK ALL 0.00 56.61 1.67 2.61 3.89 35.17 0.50 0.00
RUS 0.00 56.70 1.54 2.46 4.91 31.16 0.00 0.00
RS 0.00 56.27 2.13 3.20 0.00 50.40 *2.40 0.00
LY ALL 0.44 0.43 0.47 0.47 0.43 0.38 0.13 0.49
RUS 0.36 0.37 0.44 0.39 0.36 0.36 0.16 0.42
RS *0.73 *0.67 0.58 *0.77 | *0.71 0.45 0.03 *0.73
MEOW ALL 3.44 3.94 1.44 3.56 4.22 9.17 4.83 2.33
RUS 2.11 2.95 2.81 5.47 2.32 6.32 3.79 2.95
RS 12.00 | *17.87 6.93 14.93 | 10.67 24.00 4.80 1.60
PA ALL 0.02 0.00 0.01 0.02 0.01 0.02 0.00 0.00
RUS 0.02 0.01 0.00 0.02 0.00 0.00 0.00 0.00
RS 0.01 0.00 0.03 0.00 0.01 0.11 0.00 0.00
PAT ALL 0.01 0.01 0.02 0.01 0.00 0.04 0.00 0.00
RUS 0.01 0.02 0.00 0.01 0.00 0.02 0.00 0.00
RS 0.01 0.01 *0.10 0.00 0.00 *0.13 0.00 0.00
PRUSTEN ALL 10.11 7.83 7.17 9.33 8.00 34.17 1.50 5.00
RUS 0.21 1.61 0.21 0.70 0.56 1.05 1.47 0.63
RS *15.73 | *12.80 | *6.13 | *14.40 | *18.13 | *40.00 | *17.60 | *8.80
RETREAT ALL 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.33
RUS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21
RS 0.00 0.00 0.00 0.00 0.00 0.00 *1.60 0.80
TIA ALL 414.87 | 253.17 | 277.24 | 314.13 | 267.17 | 187.29 | 246.50 | 221.25
RUS 393.08 | 269.68 | 282.10 | 346.35 | 325.25 | 234.16 | 306.95 | 275.42
RS 497.60 | 190.40 | 257.20 | 191.67 | *46.47 9.20 16.80 | 15.40
TSI ALL 6.31 29.06 12.69 11.57 | 4297 41.92 348.25 | 63.13
RUS 7.17 27.82 | 1253 10.00 | 49.72 | 4284 | 266.84 | 72.47
RS 3.07 33.77 | 13.33 1753 | 17.33 | 38.40 | *657.60 | 27.60
URINEW ALL 1.11 2.33 1.11 1.56 1.67 14.17 1.83 1.33
RUS 0.00 0.07 0.00 0.07 0.00 1.05 0.00 0.21
RS 0.00 0.00 1.07 0.27 0.00 *12.00 0.00 0.00
URINtotal ALL 1.11 2.39 1.33 1.67 1.67 3.50 1.83 1.50
RUS 1.26 2.67 0.91 1.89 1.96 2.95 2.11 1.47
RS 0.53 1.33 *2.93 0.80 0.53 5.60 0.80 1.60
Voctotal ALL 7.61 10.00 5.11 11.00 8.22 3.83 8.83 5.00
RUS 2.32 4.56 3.02 6.18 2.88 1.47 5.26 3.58
RS *27.73 | *30.67 | 13.07 29.33 | *2853 | *12.80 22.40 | 10.40
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Table 23 Hypotheses 3H8 predicted differences in behavioral observations of reproductively
successful male and female clouded leopards during the different scent trials.

Hypothesis Result

Reproductively sutessful male clouded leopards exhibit different behaviors

H39 | during control trials. Accept
Reproductively successful female clouded leopards exhibit different behavior

H40 | during control trials. Accept
Reproductively successful male clouded leopartbédifferent behaviors

H41 | during blood trials. Accept
Reproductively successful female clouded leopards exhibit different behavior

H42 | during blood trials. Accept
Reproductively successful male clouded leopards exhibit different behaviors

H43 | during estus trials. Accept
Reproductively successful female clouded leopards exhibit different behavior

H44 | during estrus trials. Accept
Reproductively successful male clouded leopards exhibit different behaviors

H45 | during nonestrus trials. Reject
Reprodutively successful female clouded leopards exhibit different behaviors

H46 | during nonestrus trials. Accept
Reproductively successful male clouded leopards exhibit different behaviors

H47 | during male trials. Reject
Reproductively successful female cloudedpards exhibit different behaviors

H48 | during male trials. Accept

During the controlreatmenRKRS males exhibitednlyAi pr ust endo (p=0. 00¢
significantly more often than RU8ales RS femaleson the other handhad several
sign fi cant behav=i00r0sl:9)i | yiinfegoomos t( egpn=dand0m=80 .;0 0 -
Afvoct ot al 0 ( p=A8alsoltad ds)gnificantijdBgerfiie¢ manlee s o i ni t i al
approacho (p=0.047) tcongoltednes InffaectthaRSe s dur i n
females had a meanofitamer ¢ 0i mppeRRYScl12. 5 mi
femaleshad amean of approximately 6 minuteBuring the blood trialRS females
exhibited MM yimgeodd ~OpP@A U s30)e,noa n(dp =0v.c0ct ot a
(0.010) at significantly higher rates tharetiRUS females.

The thredypes of urine samplassed during testingere all obtained from
domestic catsDuring the estrus urine &fs, the RS males exhibitetghtbehaviors
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significantly moreoftenthan RUS malesThese wer¢he mostsignificant belviors of
all the treatmentsThe choice tedtad the second highest number and showed only two
significant behaviorsThesignificantly highetbehaviordor the RS malewere
Afl ehmanohf he e(@0600B, 0 )A,p r (p=602@,n oA v o E10000)a | o
ApatE=0.W&)duri nesqdd) p fpedDnOwahfikoi 0t aU8)
(p=0008). In comparison, the RS females exhibited only one significant behavior
Apr ust @mMowhichwastheleast number of significant behaviors of any of the
trials for the RS females

During the nonestrus urine trial, the RS males did not exhibit any behaviors with
any significance over the RUS males. The RS femhtegsevere x hi bi t ed fAl ying
(p=0.018), fAmeowo (p=0.011) (p=COM0) mosetoken 6 ( p =
than RUS females.

During the male urine trial, the RS males again did not exhibit any behaviors with
any significance over the RUS malekhis howevemwas one of the most responsive
trials for the RS f eamdl| 8p ac wobeirfgpghiican@ &#65) ( p =
for theonly time. In additionfil yi ngo (p=0.031), fAmeowo (p=0
(p=0.0B)andA v o ct ot alweredlspsiglificahtd BS)females also had a much
faster average TIA (p=0.075), 30.84 seconds ver48s/3 seconds. The RS males also
had a faster TIA (p=0.112), 56.89 seconds versus the RUS males of 274.28 seconds, but
neither were found to be significant by each sex alone.

Hypothess 4354 are summarized in Table 25 and predict that reproductively

successful male and female clouded leopards will exhibit significantly different behaviors
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during thechoice;mirror image stimulationand novel object treatments. The results can

be found in Table 26.

Table 24: Mean values of significantly different behvioral observations from scent trials of 24
clouded leopards

CONTROL BLOOD ESTRUS NONESTRUS MALE
o | 0L [ ]
cL RUS 022 | 041 | 033 | 062 | 022 | 051 | 044 | 051 | 022 | 0.0
RS 044 | 000 | 000 | 000 | 044 | 000 | 000 | 000 | 044 | 067
Pval 0571 | 06 0.35 | 0.662 | 0571 | 0560 | 0.257 | 0.617 | 0.571 | *.008
FLEH | RUS 067 | 010 | 022 | 062 | 067 | 154 | 244 | 123 | 156 | 154
RS 000 | 000 | 044 | 000 | 311 | 267 | 267 | 200 | 133 | 2.00
Pval 045 | 069 | 057 | 049 | *0.030 | 042 | 092 | 058 | 081 | 068
LY RUS 036 | 03 | 044 | 035 | 048 | 042 | 039 | 039 | 042 | 034
RS 066 | 084 | 059 | 078 | 046 | 077 | 071 | 086 | 071 | 0.0
Pval 0.147 | *019 | 0.416 | *012 | 0.893 | 0.108 | 0.131 | *018 | 0.6 | *031
\')AVEO RUS 178 | 226 | 433 | 258 | 000 | 410 | 1445 | 133 | 644 | 041
RS 444 | 2334 | 667 | 3467 | 400 | 11.34 | 000 | 37.34 | 267 | 22.67
Pval 0454 | *028 | 0.676 | *.006 | *0.009 | 0.348 | 0.453 | *011 | 0.605 | *.009
PA RUS 003 | 001 | 000 | 001 | 000 | 001 | 001 | 003 | 001 | 0.0
RS 001 | 000 | 000 | 000 | 004 | 000 | 000 | 000 | 000 | 0.02
Pval 0.647 | 0.594 0.598 | 0.134 | 0.685 | 0453 | 0.618 | 0.453 | *.025
PAT RUS 003 | 000 | 005 | 001 | 001 | 000 | 003 | 000 | 000 | 0.0
RS 002 | 000 | 002 | 000 | 017 | 000 | 000 | 000 | 000 | 0.0
Pval 0.817 0.656 | 0.598 | *0.018 0.26 | 0.685
PRUS
TEN RUS 000 | 031 | 000 | 204 | 000 | 031 | 067 | 072 | 000 | 082
RS 2.22 | 36.00 | 578 | 2334 | 578 | 667 | 267 | 3200 | 756 | 34.00
Pval *005 | *.007 | 0472 | *017 | *0.020 | *0.014 | 0.134 | *010 | 0.134 | *.008
SIT RUS 005 | 016 | 003 | 020 | 013 | 048 | 007 | 017 | 007 | 0.0
RS 014 | 006 | 017 | 012 | 005 | 010 | 008 | 003 | 005 | 0.9
Pval 0132 | 0.183 | *050 | 0.169 | 0.319 | 0.371 | 0.757 | 0.135 | 0.72 | 0.173
TIA RUS | 404.39 | 387.86 | 331.34 | 253.24 | 276.67 | 285.21 | 362.72 | 338.79 | 274.28 | 348.77
RS 328.45 | 751.50 | 107.11 | 315.34 | 83.11 | 518.33 | 107.11 | 318.50 | 56.89 | 30.84
Pval 0.653 | *047 | 0.326 | 0735 | 0.228 | 0.179 | 0157 | 0.925 | 0.112 | 0.075
ESIN RUS 045 | 164 | 022 | 369 | 067 | 102 | 045 | 246 | 156 | 215
RS 089 | 000 | 178 | 067 | 267 | 067 | 044 | 067 | 089 | 0.0
Pval 049 | 032 | 008 | 064 | *0.044 | 077 | 1.00 | 065 | 064 | 059
E\?\/IN RUS 000 | 000 | 022 | 000 | 000 | 000 | 000 | 010 | 000 | 0.0
RS 000 | 000 | 000 | 000 | 178 | 000 | 044 | 000 | 000 | 0.0
Pval 0.45 *0.049 013 | 0.69
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URIN

E total | RUS 0.45 1.64 0.67 3.20 0.67 1.02 0.45 2.56 1.56 2.15
RS 0.89 0.00 1.78 0.67 4.44 0.67 0.89 0.67 0.89 0.00
Pval 0.494 0.315 0.333 0.681 | *0.008 | 0.774 0.494 0.627 0.635 0.59

VOCA

L RUS 1.78 2.56 4.33 4.62 0.00 4.41 15.11 2.05 6.44 1.23
RS 6.67 59.33 12.44 58.00 9.78 18.00 2.67 69.34 10.22 56.00
Pval 0.21 *.011 0.167 *,006 | *0.009 | 0.147 0.533 0.01 0.641 *.009

Table 25: Hypotheses 494 predicted differences in behavioral observations of reproductively
successful male and female clouded leopards during the choice, mirror image stimulation and novel
object trials.

Hypothesis Result
Reproductively successful male cloudedpards exhibit different behaviors
H49 | during choice trial. Accept
Reproductively successful female clouded leopards exhibit different behavior
H50 | during choice trial. Accept
Reproductively successful male clouded leopards exhibit different behaviors
H51 | during mirror image stimulation trial. Accept
Reproductively successful male clouded leopards exhibit different behaviors
H52 | during mirror image stimulation trial. Accept
Reproductively successful male clouded leopards exhibit different behaviors
H53 | during novel object trial. Accept
Reproductively successful male clouded leopards exhibit different behaviors
H54 | during novel object trial. Accept

During the choicetestRSmalesad si gni fi cantly higher r
(p=0009, fAurinesduwat deWa.l &Y r0i.n0e3t40d7)athaon di p =0 .
RUS males had significant]| . yRSHemgdsbad r at es o
significantly hi gO&andirpatuesst @3o A Ipy=iOngo ( p =0

During the mirror image stimulationthe RSmatead a signi ficantly
to initial O04)pharte &dSmales; thisshowewveas the only significant
difference during this test. On the other hand, the MIS was one of the most responsive
tests for the RS females. The RSfemalesshadg ni fi cantl y higher r at
(p=0008 , Afl 0B hofpaed . ( pip0 .u 8 e,n of r(ept=rle.at 0O
(p=0.000), and they had a mucO29,Wwithageam At i m
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of 650.00 seconds versP83.31seconds for RUS feates.The behaw r nvoct ot al
(p=0.053) waglose to significant with RS females vocalizing an average rate of 40
vocalizationger hour and RUS females at a rate of @&lizationgper hour.

During the novel object test tteewere no behaviors found be significantly

different between the RS and RUS mald® RS females had several behaviors that

0

were exhibited at significantly higheatesi nc | udi n g 01#p,a wiop r(ups=t0e.n 0

(p=0010 and

Table 26:Mean values for RUS and RS3nale and female clouded leopards obtained from behavioral

Ar @a8r eat o0

(p=0.

observations during Choice test; Mirror Image Stimulation and Novel Object tests

TRIALS
CHOICE MIS NOVEL OBJECT
[ I
Observation Success
AP RUS 48.67 32.92 11.33 23.38 | 12.000 6.769
RS 41.33 18.00 38.67 38.00 9.333 8.000
Pvalue 0.73 0.51 *0.041 0.42 0.540 0.790
BI RUS 2.00 0.31 11.33 0.00 1.333 0.000
RS 0.00 0.00 0.00 8.00 0.000 0.000
Pvalue 0.45 0.67 0.45 *0.008 | 0.450
FLIN RUS 0.00 0.00 4.00 8.31 0.000 2.769
RS 0.00 0.00 1.33 36.00 0.000 4.000
Pvalue 0.36 *0.007 0.732
LY RUS 0.38 0.35 0.32 0.09 0.410 0.431
RS 0.16 0.90 0.04 0.00 0.733 0.735
Pvalue 0.28 *0.038 0.13 0.35 0.113 0.052
PAT RUS 0.00 0.03 0.00 0.00 0.00 0.00
RS 0.22 0.00 0.00 0.00 0.00 0.00
Pvalue *0.005 0.67
PAW RUS 1.33 0.12 97.33 10.15 0.000 3.077
RS 0.00 0.00 1.33 96.00 1.333 64.000
Pvalue 0.45 0.67 0.44 *0.025 | 0.134 *0.014
PRUSTEN RUS 0.00 1.54 0.00 2.15 0.667 0.615
RS 53.33 20.00 2.67 40.00 1.333 20.0@0
Pvalue 0.13 *0.031 0.13 0.01 0.571 *0.010
RETREAT RUS 0.00 0.00 0.00 0.00 0.667 0.000
RS 0.00 0.00 0.00 4.00 0.000 2.000
Pvalue *.000 0.453 *0.008
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TSI RUS 38.50 | 44.85 | 339.50 | 233.31 | 33.000 | 90.692
RS 54.00 | 15.00 | 662.67 | 650.00 | 35.333 | 16000
Pvalue 0.35 043 | 015 | *0.029 | 0.893 0.655
URINES RUS 0.00 | 2000 | 000 | 3.08 | 1.333 1.231
RS 20.00 | 1000 | 1.33 | 000 | 1.333 2.000
Pvalue *0.034 | 0.83 | 013 | 057 | 1.000 0.591
URINEW RUS 0.00 154 | 000 | 0.00 | 0.000 0.308
RS 20.00 | 0.00 | 0.00 | 0.00 | 0.000 0.000
Pvalue *0.034 | 0.67 0.680
URINtotal RUS 0.00 431 | 000 | 308 | 1333 1.538
RS 8.00 200 | 1.33 | 000 | 1.333 2.000
Pvalue *0.007 | 0.80 | 043 | 057 | 1.000 0.756
VOCtotal RUS 4.00 031 | 1.33 | 7.08 | 2000 4.308
RS 18.67 | 4.00 | 10.67 | 40.00 | 2.667 | 22.000
Pvalue *0.085 | *0.031 | 0.08 | *0.053 | 0.805 0.083
*indicates p value O 0.05 (highlighted

Theindividual treatmentsvere examined for differences in behavioral

observations to see if there were any trends depgmuainthe specific stimuli given. For

val ue i n

this analysis a paired twtailed ttest was used for a comparison of the méResults

can be found ippendixX). Further investigation adggression durinthe MIS was

done using the Wilcoxon signed ranks {@gtpendix X)

t wa s

was significantly higher durintiis treatment than during tieentrol (p=0.028); blood

(p=0.031); male (p=0.036); and choice (p=0.0Béatments

Al so,

f ound

foundonly to be significantly higher thahecontrol (p=0.035); estrus (p=0.033); choice

(p=0.014); and novel object (p=0.0383atments

A KruskalWallis mean rank analysis was used to determine if the four

temperaments were significantly correlated with any of the behavioral observations.

Ony two

(p=0.020)

Afacti v eway ANOXA (bable 27) was run on all the trials as independent

n

behavi

t

or s

he

wer e

cat s
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variables (intead of the average of all the trials) to determine differences in behavioral

observations between temperaments (see Appendix X for complete results).

Table 27: Behavioral observations found to be significantly different between temperaments in 24
clouded leopards.

BETWEEN GROUP RESULTS MEANS BY TEMPERAMENT
Sum of Mean
Squares df Square F Sig. Highstrung | Active Aggressive Calm

CLAW 147.26 3 49.09 6.928 | 0.000 1.12 0.04 0.10 3.22
LAT 513484.10 3 171161.37 3.757 0.011 93.07 21.14 113.58 18.67
LICK 5560.17 3 1853.39 6.849 0.000 6.79 26.00 10.62 14.56
Paw/S

wat 34070.99 3 11357.00 3.057 0.028 2.14 3.55 24.10 1.56
PRUST

EN 2151.61 3 717.20 3.264 0.021 0.29 3.29 5.35 10.06
RUB

trial 867.83 3 289.28 7.645 | 0.000 0.40 3.17 0.30 0.00
Sniff

Trial 5848550 3 19495.17 2.894 | 0.035 70.21 100.67 58.38 75.67
TIA 4246588.73| 3 1415529.58 | 10.670 | 0.000 353.04 105.28 329.61 118.78
TTS

875305.11 | 3 291768.37 | 4.759 | 0.003 129.46 26.70 154.71 49.79

Urine

total 385.54 3 128.51 5.729 | 0.001 3.62 0.42 0.93 2.89
URIN

Walk 99.15 3 33.05 5.849 | 0.001 0.07 0.67 0.02 2.78

A Spearman rankrder correlation (twdailed) was run to determine if there were

any trends across trigf$able 28) The only behavior that increased in duration over the

tri al

the trials.

S wa s

fivli yoirnsg, .

on f
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Table 28: Significant trends of behavioral observations across trials

Behavioral observation
Spear mands

FLEH LY MEO
Correlation
Coefficient -131(*%) | .119(%) | -.103(*)
Sig. (2-tailed) 0.006 0.013 0.033
N 432 432 432

** Correlation is significant at the 0.01 level (twaotailed)
* Correlation is significant at the 0.05 level (twetailed)
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CHAPTER 4 DISCUSSION

Temperamenissessment
Temperament assessm®( T A base)been used in seveaaimalspecies to
determine personality (PowelD05 Carlstead and Brown 2008fielebnowski 1999;
Gosling 1998Feaveret al. 1986 StevensotHindeet al. 1980. Animal carestaffs
spendcountless hours observing thanimals under various conditions drid stages
andshould thereforée the best predictors of their personal®psling 1998) The
results from the keepeatedtemperament assessmeiten during this study served as
the basis for the temperamettiat were determineid the clouded leopard test
population. Characteristics thatwereot accur ately rated by the
stranger®finvestigatived a n d .0 Bdveratclsaeacteristicgaggressive to
conspecifics, aggressive to farailpeople, aggressive to strangdrgndly to
conspecifics, friendly to familiar people, and friendly to strangers) that had initially been
separated for the keeperstorate endedup lawegged nt o At ot duktdo behavi
low inter-rater reliabiliy (<0.50) Theywere averaged to create atdtah g gr e ssi ve o &
i f r i emachdteyistievhich did have high interater reliabiliyy. Thesecharacteristics,
when separatetiay be toovague or tosubjective folkkeeperdo scoreaccurately.
Eachkeeperhas different experiences wiglach animaand may or may not have
seenthe cat with a stranger arconspecificthereforethe keepemay not be able to

accurately determine treen i mtanhpérament during these tim@santeca and Deag
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1993) This couldhave lel to the discrepancy between scorébe othercharacteristics

thatwereseparatedh this wayon the assessmenerein f ear f u | g fo f cecar & pud c i

of familiar peopled and A f e ar.d Twb of thdsdemperarmemtglaraceristics

(fearful of conspecifics and fearful of familiar peopledd high interrater reliability and

weretherefore kept separatéFe ar f ul o howevérhadito ke eroppetl due its

low reliability score. The reasorcharacteristics involving fear mdnave had higher

reliability even when separataday bedue to the fact that clouded leopards tend to be a

more skittishand fearfulanimal(personal observationThefife a r tharhcterististend

to beexhibited more frequently arlme observed bgnore @re takers Therefore it can

be more accurately scored by several different people. It was beneficial during this study

to keep the Afearful 06 tempethandgidudl characte

characteristicsvere found to be significant amoddferent groups of cats, including

reproductively successful (R€)at s scoring | ower ,00nanfidf eadrlf ul

femalesand allmothere ar ed i ndi vi dual s scoringohigher
For futurekeepesratedtemperament assements its suggested that these types

of characteristics be combined into one as was done lateg amalysis. It alsonight be

beneficial to put an option next to each ¢

could be checked off bgkeeperif he or shalo notfeelthey camaccurately rate the

characteristic.In this way, there would be no scanstead of an inaccurate otee

compare to the other raters andatuldlead to a more accurate assessment of the

temperaments. Overalpweverthe methods described for the temperament assessment

surveyyielded reliable data.
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Temperament

The temperament @nanimal is difficult to measureTemperamenshould
remain sthle over time and circumstan¢&osling and John 19995tevensorHindeet
al. (1980)found that(Macaca mulattacertain personality traii®@ rhesus monkeys
remained stablever timeand can depend on early infancy experiencatertudies
havealsoshown that certaitemperamentsan be determined at very early stages and
remain unchanged to adulthood (Suomi 1997; Suoetial. 1996) In this study there
was no correlation between the age of the animal andréseitingtemperament There
is no way howeveto determine from tsedata if the temperaments are stable ovee.
This study utilized a temperament assessment ratéurdgkeepers who worked closely
with the clouded leopari@stedo reveal their personalities.

There were four temperaments that existed within the test population of clouded
leopardsii tgh-strungof etive;0 i alm;0 andfi ggressived There were no
reproductively successfulindvi dual s t hat igwstrungorfietivewnd t o be
Thesetemperaments were also found tonoésignificantbetweergendey rearing or
facility. Although,thee wer e no mal e c¢cl oudAld | eopards r
reproductively successful individuals weeted aitherficalmd or flaggressive® The
reproductively successful (RElouded leopards that welhandreared (HR)wvere rated
asi almo and thereproductiely successful (RS)louded leopards that wemaother
reared (MR)wererated agiaggressiv® T h e almd 'emperament was also significantly
correlated witlreproductive success (0.004) asek(p=0.008) with RS individuals and

males scoring higher thaarhales It should be noteloweverthat only the RS males
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were rated aBcalm none of the other males fit into this categofyh e ggriéssive
temperament was sigigantly correlatedvith rearing(p=0.04) with motherreared
(MR) individuals scoring igher tharhandreared HR). The onlyHR malesthat
obt ai ned a t a@amwerathatmeRsmales.Thednly MR male that
receiveda t e mp e r ggressivéwasthe rdmainin@Smale clouded leopard.
There were no othéviR maleswith whichto compare his temperament. The R®
females were botMR,and r ecei ved aggréssiveplberewarsdther of fia
reproductively unsuccessflRUS), MR clouded leopardboth male and femaléhat
were ratedi ggressive as well This maybe an imlication thaexperiences during
infancy,such asearing maysignificantlyinfluence personality with this species.
Wielebnowski (1999howeverdid not find any significance with rearing when
examining temperament in cheetafi$hefindings in this stug could be duén partto
small sample siz€N=5 RSindividualg. This study predicts thaeproductively
successful i ndi vidual s wi |l most | i kely be
faggressiveo and that indiviedualrs tirhal tydhd wi
will most likely be reproductively unsuccessful. It also predictsHfamales with a
i almotemperament anlR individualsw i t h ggressiv@t@amperament are more
likely to be reproductively successful, lmihce N5, additional tsting is needed.
When examining the actuaharacteristicatings from theemperament
assessmenRSindividuals scored higher ditalmo ficonfidento andfifood aggressivie

and lower orfifearful of conspecific® andfhigh-strungd This follows the pa#rnof the

temperaments, witRSindividualsmore often havingalmd t emper ament and
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i almotemperamenbeing comprised of highecoreson thecharacteristicéicalnd and
fifood aggressive and low onfhigh-strung andfifearful of familiar peopl@® All three
of the i ndi vialdawere alstiRh Theonesfamale dioaded leopard to
receive this ratinghus farhasbeen reproductively unsuccessfiolit the twaHR males
ratedficalmd were successful

Mellen (1992) found that har@arediemale domestic cats were less likely to
copulate andvere moreaggressive than mothegared catsln this study howevet was
themotherrearedclouded leopardthatscoredsignificantly higher onflaggressive and
fifearful of familiar peopl@® andlower onfiactived than hanedreared individuals This is
consistent with a study on cheetahs wheatherreared cats scedhigherfor
charact er i sfteiacrsf ulidk ea nidt efinasgeg r e s B motherd ( Wi e |l €
rearedndividuals tend to exhibit these atacteristics then it may be indicative of higher
stress levels. This would be detrimental to their reproductive success in captivity
(MacKinnon 2008; Wielebnowslgt al.2002). On the basis otis finding the current
management of this speci@ehereall individuals are handeared)would be supported.
The handrearing methodvould reduce the stress level of potential mothers by making
them more comfortable and secure in captivity. On the other hand, the two RS females in
this study were MR so thersay be no connection between stress and reaFingher
testing is needed to determine if MR females are more often reproductively successful
than HR individuals as was found in previous studies (Mellen 1992)beh#vioral
characteristics typicallfound in MR clouded leopards are more often associated with

high stress anceproductively unsuccessful individuals.
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Anot her interesting finding was that RU
of conspecifics dhis could be true for several reasoitscould be a result of past
experiences, such as introductions during which these females may have been attacked.
RUS individualswer@a | s o f ound tstundbe amalr ¢ hfitsi dmck of
anxietymay cause them to be more fearful in gaheFinally, this characteristic may
just be part of their temperament and could be one of the many variablesthet their
lack ofreproductivesuccess.
Behavioral Observations

Initially, all the cats were compared usiogr dependant variabléscluding:
reproductivesuccessgendey rearing and facility to determine overall differengathin
the test populatian RS individuals were found to hav
r e s p @¥0®35)meanof 1.4 secondsversusa mean ofl01.1 sconds for RUS This
was apparenvhen working these individualRS catsshiftedinto and out of the testing
areaalmost immediatelhallowing the researchdo set up each trialRS individualsalso
had significantly f a($able2)onddtheteséng began,withiaf t 0 (
meanof 22.57seconds versus 136.66 seconds for RUS. Both of these responses
indicatedthat they were comfortable with change in their environmenttzatthey were
food motivated since rewards were given to the atsrwhen they shifted out of the
testing area. These individuals also kagphificantly higher ratesf behaviors including
filyingo (p=0.018) fipatrob (p=0.036) fivoctotab (p=0.014) fidefecate (p=0.04)
firetread (p=0.021) andiurine wallo (p=0.022). These behaviors were reoccurris

significant among RS individuateroughout the analysis in various combinatjons
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depending on trighnd gender The other interestinggsultwas that the RUS individusl
spent significantly ma t i me 0 o w0.04%);thisehaygoahsttypicallyp
indicative of stressAnimalswill oftenfi o vselre e p 0 whentheyhare dteessed
(Wielebnowski 2002) Manyof the catdestedspent theirtiméi o ut oifitheri ght 0o
nestbox, which would be considered hiding.

There were very few differences between the se@bsthose differenceseemed
to be directly related to the R&dividual®d b e h &he males had higher rates of
Aipatrol o (p=0.030) and the females had hig
(p=0035). The fact thdipatrob andfiflincho emerged as selxased behaviommakes
sense. Most males patrol their territories and females are typically more defetstbe
could cause higher rates of flinch

When comparing MR and HR individuasmeinteresting differencesmerged.
HR individual s had a (UAD) fpgC0R7)vithamteaofcy t o r e
92.75 seconds comparedamean of 62.94 seconds for the MR individuatiR
individualshad a shorter nat (TRIg(P=6.Qld, howvever,itheyepent i gat i r
l ess time Aoutanofl esght iomé¢ p &0 pdyhdicatethgt =0 . 00 .
theywereup and moving around a bit more than the MR individyai not as
interested in the test item3J hese results further suppdrethypothesis that the
behaviors exhibitedy clouded leopardare more likely indicative of productive
success than rearing. Thehaviors found to bg&ignificantamong reproductively
successful individualdo not match up with théehaviordound to k@ significant based

onrearing Thereproductively successfuldividuals (N= 2 handreared N= 3 mother
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reared, had an overall faster LATinlike the HR individualeverall even though 2 were
handreared. Th&RS individualsalsospent lesstimé o uft soi g h {166 eye®@ O S)
though it was found that MR individuals spent more time OB84 and three of the RS
individuals were MR So the behaviors thamerged asignificant among the RS
individualsdo notcorrespond to theehaviors predicted to begsificant based on
rearing.

When comparingnale and femal®S and RU3ndividuals,it becameclear that
there were behaviors specific to egamnder There were no behaviors tleaherged as
significant amondRkS male clouded leopartisat werein commonwith RS female
clouded leopardsThe RS males had significantly higher rategdgfecate (p=0.023),
fipatrob (0.034),fAurinewallo (p=0.037) fiurinesquat (p=0.039)andfurinetotad
(p=0.018) The RS females had significantly higher rate&flxicho (p=0.013) flyingo
(0.016) Aimeowo (p=0.025) fiprustem (p=0.002) firetread (0.000) fisitd (p=0.041)
fivoctotab(p=0.005) It should be noted that although there were many very vocal cats,
the one RS female, Numfun, was the most vocal lsaveever encantered, with an
average of 43.33 prustens per hour and 32.17 meows perTHmiother RS female,

Mini, was also very vocal and had the third highest average of prustens (9.67 per hour)
outofhe 24 cats. Thepsasbedo hthe g3mmlef r o mt e
Wanchaiwith 26.83 per hour. Mini and Wancheiea successful breeding pair.

Both the CRC and KKOZacilities were compared to determindvdusingmay
have affectedindividual responseOnly one behavior wafound tobe significantly

different in cats betwedacilities. The individualsat KKOZ exhibited higher rates per
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hour offiretread (p=0.04) One majoreasorexamining facility as a dependant variable
may have had this result, was talitthe RS individual¢N=5) were housed &KOZ.

This may have I to finding significance in behaviors that were not related to facility,
butinsteadto RS. This may be whyiretreab was found to be significant among
individuals housed at KKOZThisbehaviorwasobservednly in three individualout

of the 24 testedfwo females and one maleThe two females were botihe RS
individuals, andbf the 14 female clouded leopards tested, they were the only two that
exhibited this behaviorWhencomparing just females at KKOZ (N=8S females were
still found to be significantly more likely tiretreab (p=0.005) so this behaviomay be

moreindicativeof reproductive success than facilitRS females at KKOZ were also

found to Af |fAipnrcuhsot e npga O dpO=A0L. 0c2t0o)t al 6 ( p=0.

significantly higher rates than RUS femalesused at the same facilityo these
behaviors seem to heked more to reproductive success tharfaaility.

Whencomparing RS and RU&ales at KKOZ the only behavior that was found
to be significantly differet, with higher rates among RS males&si p a t(p=0.046).
However furinetotad (p=0.061) approached significance and was observed in higher
frequencies among the RS mal@hesmall sample size (N3®f males at KKOZ that
may be #ecting the signiicance of the datawhencomparing all male@N=9) at both
CRC and KKOZnot only wagiurinetotab highly significant (p=0.019); budlso
flurinesquat (p=0.039) andiurinewallo (p=0.037) were seen in higher frequencies

among RS males, along witldefec&eo (0.023) andi p a t(0.034).0
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Another significantifference was witlii | at encyo t (oL Aherswas n d
no difference between facilities in LATWhenexamining all the catsoweverat both
facilities RS individuals had a significantly shorter L&p=0.035) Thismeans they
tended to respond much fastdtven when examiningKOZ cats only,t was found that
overall the RS cats had significantly shorter LAT times (p=0.032), with RS cats
responding in 1.4 seconds on average and RUS cats respon@g seconds on
average. IlKKOZ, | observed obvious differences with the Ga¢sponsesThese
individuals were easier to shift around andhage during testing. ién within this
populationhoweverthere was a clear distinction between the RSRIO8 cats. Just as
the data show, the RS cats shifted almost immediately. This was attributed at the time to
their high food motivation which they all also seemed to h&\though, some RUS
individuals did respond quickly; the calm, food motivated t#s responded quickly
during testing were almost always the RS individu&ihen examining the temperament
findingsstithregdheagths had the | ongest Ati me
seconds) and shortest fitinoe)s paaautcdtsdhedy @éstail on
the | ongest fitime spent investigatingo (10
seconds).The finding that LAT was much longer in the RUS cats fits the theory that
these cats may have higher stress levels which could tearmeo be less likely or
slower to respond during testingn the black rhinoDiceros bicornis michaélj stress
has been shown to reduce olfactory behaviors associated with reproduction (Carlstead
and Brown 2005) Clouded leopards with higher strésgels are also less likely to be

reproductively successful (Wielebnowski 2002, MacKinnon 2008). Therefore, LAT may
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be oneeasy to measuiadicator,of an animal that is stress#tereforereproductively
unsuccessful.

Whenthe Kruskalwallis mean rankest was used andividual averages to
compard he cat s 0 withetmipcerrespomdimdpelsavioral observationenly
two behaviors emerged as being significantly correlated with temperaitentats
with ficalnd temperaments were foundtobembre k el y t o @ deahdtheat e 0 (
cats withfiactivedt e mper ament s were found to be more
Although both of these seemed accurate, it was believed that there was more correlation
between temperament abdhavioral obseations than this analysis revealed.
Therefore, the data was split so that all trials were individual and the sample size
increased to 43@nstead of 24). This made it possible to run awag ANOVA, which
revealed sveral behaviors to be significantlifferent betweetemperamentsCats with
fhigh-strungtemperamente ad t he hi ghest average Ati me t
seconds)and @ ur i 62ete per folr dhis(was. mainly dueoweverto one
RUSfemale #fA Nel | i e 0 fhghhstrungdoa s Nhea theihdghest average urine
total of any cat in this studyvith a rate of 21.33 per hour. The next closest ava
Afcal mo rated RS mal eerthourtThis ome cituNeliesmas t ot al 0 o
excepionalin her ability to urinateand herefore skewed the datéHigh-strung cats
al so had the | owest aver agfadiveddaemperaingntsk 0 and
were moreoftenthe fastesttoresponddi t h a mean #fAti me ,anda shi f t ¢
mean fAti me t o S8secpndsuikciivéoocats@lso hdd@hg highest average

of fADrokd ramd 0 Onianédt Fr owé st av earnadg éi.udfi nfedloa
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Conversely, cats withiaggressivet e mper ament s h a dshifthh ewistl o wa s t
mean of 154.71sendsand t he | ongesto fAMiathe mmc ynetan rod s pl
seconds. Notsurprisingy hese cats al so had pheibhhghest
mean of 24.10 perhoumnd t he | owest mean for Asni fft)
Auri newal kobr). (FifallyDcats witk éicalmd temperament had the lowest

average of fApaw/,awdtbdDagtle$tt e awidtiohc ya) tnoe arne

18.67 secondsii C a | malsohadthe highestmeanfor | awo (3,22 per ho

3t

prustenoou))da@dOoO@upeéemneklwal kaodlojvestreaBforper hour)
Arubt r i adbehaviof Mbne®@fQhe calm(cats performed during the entire) study
The #fcl awalsoskewedby ana RUS female, Mesa, who had the highest
average f or pechow whbe second highé@ss RUISmale, Mei, with
3.67f c | pewhour. Further analysis and investigation into the behavioral differences
associated with certatemperaments is warranted, perhaps using a Wilcoxon signed rank
test.
Individual Trials

When examining all theeeatmentseparately the one behavior thats
significantamong RS individualer a s i p rdbesneéxenmost commonly exhibited
behavior from t he R&heonydrialsniwbiahthis ehawawas Al y i n
notsignificantly higheramong RS individuals waturing the estrus, choice and mirror
image stimulation trialsThis indicates that the RS individuals were more active during
these three trialsThiswas supported by the data which showed active behaviors emerge

assignificantin RS cats during these triamyjchasiipat r ol 6 dur D08 t he e
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and choice trial¢p=0.042) and time spent investigatifig=0.007)during the mirror
image stimulation These behaviorgrecludei | y i n g RS iligidualshtbt normally
exhibitedt h e Al y i ndgridg other hrialsveremat able to exhibit bofhl y i n g o
and these active behaviasthe same timeTherefore, those threaeeatmentgchoice,
MIS and NO)can be assumed to have significantly changed the luetaithe
reproductively successful individuals.
Scent Test
The scent test was designed to mimic the first phase of breeding introductions
which is when the male clouded leopard is allowed access to the dearale to
investigate when she is not in teeiThe controkreatmeni{plain piece of pper plate)
was given to determine a baselinenofmal behavior andetermineesponses when no
stimuli werepresent.As expected, theontrol test yielded thsignificantlylowest
average Ati mengpeb. BAv signficagigldngest averdget h e
Atime to initial awhgnrcanpared t all(thé atHeeaBnéntsste c on d s
also had a significantly | oweatmentsmdtee of Af |
significantly lowes t me a ntriadf ( fFRg2nhi@fidompared to all the other
treatments Thesignificantbehaviors found during thiseatmenfor all RS individuals
were fAlyingo andhafdp rhuisgtheenro ,r aRS smaolfesipr ust e
higherrate® f A,l Gymenogivp r us teemd f{fov amamtdothald a si gni fi
Ati me t o i .ndhedearétheagenpral bedavibrs that can be considered
significantly different among reproductively successful individuals when no testing

occurs, ad these behaviors are significantly higher throughout the testing as well.

72



Therefore, it can be assumed that reproductively successful individuals spend more time

lying and vocalizing than reproductively unsuccessful individuals.

The bloodtreatment wagiven as the positive control, or the testwhichthe cats

were expected teespond It is not surprising that the mean responses for the blood
treatmentsvere very close to the grand mean of alltleatment€ombined.RS

individualsagainexhibited/il yi ngé (p=0.013), M@Ameowo

(p=0.

and Avoctotal o (p=0.1a9rgatmerasr e AoDietf demr ad uel0 i4 16 ¢

howeverwas also significantly higher among RS individuals. This may indicate a
territorial reponse duetothp r e s e n s e bowéver ihé teeatrdengésultedn no
behaviors that were significantly different betwéled RSand RUS malesThe RS
femal es exhiie gafepdr isAtyggdm v oct ot al 0 at
than RUSemalesduring ths treatment These behaviome the same as the control
treatmentso although the response times waoser to thegrand mearthis treatment
did not change the RSn d i v bethaviarsigaificantly.

It waspredictedthatRS males would spend morene investigating during the
urinetreatmentsvith more sniffs, licks, flehman responsadurine marking This
prediction was supportedith the estrusreatmenbeing the onlytreatmenshowing RS

males with significantly higher rates 6ff | e ,horgrad, © u r i n,edsirpwaika

and 0 ur 0 ther Sigmificant behaviors during thigatmenwve r e { e o w

i pr udahndéd m o c.t dhese behaviortend toincrease ircaptivemale clouded

leopardshoused witha female clouded leopawhen shes beginning to cycle (personal

observation).
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The nonestrus urine was usednweasure change behaviordueto possible
differences in hormone level the urine. Thistreatmentwas second only to the control
in the mean Ati me .1Bsecondgand afit iame romermhto i( MBVLe
(11.57 secondsYhe RS males had no behaviors that were significantly different than
RUS malegluring thistreatmentwvhich would indicate that the behavidhe RS males
exhibited during the estruseatmentsnay be due toheir ability to detechormone level
in the urine.
The RS femalesspondedignificantly strongeto themale urinetreatments

with six different behaviors showing significancés with othertreatmentsfi | y,6 n g

ot

me @w fi p rou atroxko thavl 06 wer e s i g nthistreatmanhowewer hi g h e

ot

cl awdo and nfpuacttebe signiicantly hagthedEach of these behaviors
wasrecordednly once for oneRS femaleduring one of the three male urine

treatments This femaleor the other RS femaléid not exhibit these behaviors at any

other point during any othéest. It is hard to sayioweverthat it wasdirectly relatedo

the test or indicative of reproductive success when it only occurred one time in one
individual. One RUS female was also recordpdcingone time during one of the male
urinetreatmentsso this was not a behavior exclusive to RS femadledike the RS

female, who was not recorded pacing at any other time besides during the one male urine
trial, the RUS female (Jogayle) was recorded pacing dufivegout of the 18 tests that

were given Each one of theskve times waguring a different scenttesTt he fAcl awo
behavior was not recorded during any other male triaks except for therial involving

the RS female Therewas another RUS female (Thistl®weverthat was recorded
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clawingonetime during the choice test (which included male urinéjrthertesting
thereforels needed to see if these behaviataw and pacegre truly significant fothis
type oftreatmentor if the small sample sizecountdor the significance.
Choice Test

On average, the most sniffing occurred duringdi@ce tesand was found to be
significantly different than the other sevieeatmentswith an overall aveige of 576.33
sniffs per hour recordedThe higher average was from tR&/Sindividuals with 595.16
sniffs per hour. lis to be expectethat more sniffs would be observed during ¢heice
test becausavith all five scents being presented at the same; there were more
options for the cats to investigatBespitethe fact that the RUS individuals seemed more
interested in the choice tegtdid not significantly affect their behavior.h& RS males
were the only ones t&how significantly highertae s o f (pf0p0&®)f r BU VI nesqua:
(p=0.034)fAur i newal kandi(upg 3 h.gF@BIA7)a Thismay indicatehe RS
maleswere again responding to the estrus urine offered duringréfasnentsince the
estrustreatmentsvere the only othareatmentsvhere these behaviors were signifidant
higher TheRS female®oweverdid not respond to this treatmentarsimiliar manner
to the way they respondeldiring the male urine treatmeeten though thanale urine
was available during both testOverall, thistreatmendid not add much to the analysis,
but did serve as an additional scent test.
Mirror Image Stimulation

Overall, RS individuals exhibited #fAlick

(p=0.004) asignificantly higheratesthen RUS individuals. They also had a longer
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Aiti me spent investigatingo (p=0.007). Thi

individualswere rated moréconfidend andficalmd by keepers, indicatinthey may

have felt more comfortable with tmeirror overall. A fewRUS individuals (N=2) did not

evenshift into the testing area or even approach the mirtbey did shift in (N=2). So

they did not respond to the mirror at all, whereas all the RS indiviNak) responded

makingt he averageifmvieme i gpeéenmnngo for RUS indiyv

those RUS individuals are removed from analybis average time spent investigating of

the RUS clouded leopas jumps to 425.11 secondisiwever this is still lower than the

RSi ndi v averagaf 657060 seconds. In general, most of the cats that responded at

all to the mirror spent frorfour to 15 minutes interacting with; theywere up and active

for a majority of the 15 minutgeatment The MI'S had a signific

spentine st i gati ngo t ha ntrea@amentsiththe lonigest meanbfer sever

(348.25 seconds). Thisratmene | so had the | owest mean r at e

hi ghest mean ratpe ahdiéf hndothrdetdrée8es@tP oper h

significantly lower than the other sevieaatments The RS individuals were the only

cats rated faggressiveo to exhibit any fri
The mirror image stimulation was the most revealing for the RS females. They

were bund to exhibit thenost significanbehaviorsncludingi b i t e@8,fip+ O nc h o

(p=0007),i pawo 0200 .ust X0 r(ept=rle. a t),andif POt OV AI 0O

approached significan¢p=0053). The RSfemalesaldbad a | onger fAti me

invest g at i n02Y with gorredn. of 650.00 seconds ver283.31seconds for RUS

females Both of theRSfemales were the onlgatstoe x hi bit t he Aretr eat
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during thistreatment This tesimay be usefulor pinpointing individual females that
may be reproductively successfuHowever, the sample size (N=2) is extremely small,
so further testing is necessary.

The MI'S had the highest average of #fAgro
(38 per hour). Although when these measures were usecetondet increased
aggression, the MIS only increased aggression significantly highethe blood, male,
choice and contrdteatments or i g 0o win/dhicosntr ol , estrus, c
objecttreatement$ or 0 p.advii & wia p a weragenhavwesyr may be inaccurate.
Most of the fApaw/ swatso seen during the MI.
i p aw/ sayaavebeen high, bite behavior wamore investigative (i.e. male urine
treatment). Overall, most of the cats were eraggressivduring this trialhowever it
was inconsistent among RS and RUS individuals and among temperaments as well.

With respect to thdetermining temperamerthe mirror image stimulation
yielded varying results. Al | tcdnde otk mper am
an inquisitive or aggressive behawso it is hard to determine what the intent was. In the
future, this type of rating should be spli
(investigativela nd @ s (way g rOalgted femalgsiaed fAactivedo (N=4)
rat ed A ag g redbited fireadly vocalizatdrnéhe two RS femalesput
several others rated with the same temperaments did not.

With regards tahe predictive power of the MIS for determining temperament or
reprodictive success imales that were given this test, the results were inconclusive.

The only behaviosignificantly different among RS and RUS individuaigs the
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finumber ofapproackd ( p H;With(RWSmales approaching at an average rate of 11
timespe hourand RS males approachiagan average rate of 38 times per hollie

behaviorof the males during thiseatmentaried greatly. It was expected that overall

RS males would behave in a manner similar to how theylwal behave during
introductionsto a female.i Howdy 6 i nt damalby giing mates accetssa
femalethrough wire caging. This allows the animals to have visual, olfactory and

auditory acces® eachotherwith minimal physical contactvhichin turn, protects the

female from any possible aggression atftfiliative behavios are observed thvgould

indicate that a physical intdoictioncould be done. When the RS males saw the mirror it

was thought they wouldssumehis was a conspecific and would in turn present

affiliative behaviors to the mirror. However, of the three RS males tested, they all
exhibited quite different behaviors. Wa n c
and in general exhibited naggressive behavior throughout the behavimegtments

was extremely aggressive to the mirror. In fact, his behaviors were more indicative of

being territorial than affiliative. He spent a total of 834 out of a possible 900 seconds

with the mirror and the majority of that time he wai flicking andgrowling with a rate

of 76 Aigrowl/his per hour Atone pointheevene x hi bi t ed a fAuri nesqua
front of the mirror. Helid notexhibitanyfriendly vocalizations. This was obviously not

the reaction that was expected. TherR8e Nonamewho was alsad at e d,ospenta | m

67 percent of his time sitting calmly next to the mirror erbibited affliative behaviors,
including fAimeowd and two AprFnalyttetsirdRSdi r ect

male, Songkla who was ratéda g g r eveghishi omeanvould think might indicated what
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his response would be, al so responded with

exhibited no figrowl/hisso and even | icked

also spent time groominghich would indicatehey were comfortable during the

treatment These responseseain stark contrast td/anchaiwho behaved in a very

Aterritorial o manner, not predicted by the
On the other handhe RUS malesn generalrespondedavith varying degrees of

aggession, regardless of theirtemperame&ta k da (r-atrewdngd) ghwas t h

RUS that di do0 naeedthibited faewdly/vdralizatons (meowYherest

ofthe RUSmalefN=5)di d exhi bit the Agr,awindnédfi ss o i n

them exhibited any friendly vocalizations or any of the unragkingbehaviorsseen

from the RS malesJunior,r at e d i aiggediatslyschavgeddhe image and

exhibited figrowl/hisso at a rate ohour;516 pe

needless to say he was extremely aggresgwether RIS mal e rated Mfdaggr e

Xing, exhibited ig,rbuvehlyspentgddssecormnwdth tiiepnarar/ s wa t

before going into his nestbox andbas,pendi ng

another RUS male a t aggresdive did not approach the mirror at all during the entire

treatmentandBrandon an RUS male a t e d-stréing isggeft 73 percent of his time

during thistreatmenfi | y.i @nghe other hand, MeRUS mal e histeungeé d A hi g

spent 625 out of 900 seconds interacting with the mirrog, keh i bi t ed, ohgr owl / h

i pawl/os wdantd i(mucahvery low ratgs So, although the RUS malesenll

seemed to respond in an aggressive manner to the mirror, so did on&Sintlades.

Although two of the RS males exhibited friendly vocalizations, so did one RUS male.
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Individuals ratedothfiaggressive andficalno reacted aggressively and ftfiggh-
strung individuals either reacted at a low level, or ignored the mirfderefore, it is
hard to say that the respordfemale clouded leopards a MIS would be indicative of
temperament or reproductive success.
Novel Object Test

The novel object testgainrevealed the most about the RS females. The RS
females had significdly higher ratesofi p a wo 01 p,= OA.pr u 81teando ( p =0 ..
again exhibi t0@dOwvieredalrie,attohg pRO .i ndi vi dual s
(p=0.011)and A pr us taehigber feguenBieshi? fest was not as revealing
as hypothesizedOverall, the cats seemed uninterested in the bag, spending an average
49 percent of thethigadastperdentageof dngatynénn Rerhaps they
werereluctant tamove around with the large object in their enclosiuBeveral of the
RUSindividm |l s ( N=4) exhi bi t ed treameniMiicthmayaiso/ hi s s 0
indicate that they were uneasy with the bag in their encloSmeof the RS females did
firetread from the bag, a bek#r that was not commonly sedmgweverthe other RS
femaledi d not . Both RS and, Rid® malesmdibitess e x hi b
this behavioduring this treatment The test did result in the
interacting wi t h an average of 63 secondime but t
spent interactingo of 69 seconds.

There were only three behavioral observations that varied across trials. Both
Afl ehmanodo and infregqueneyasde beeasedl s went on.

response is associated with the investigatioa efet, and the processing of these
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scents. It makes sense that this behavior decreased as the individuals became more

familiar with the scents presented. The i

feeding. Clouded leopards tend to mdoeguentlywhenwaiting for food (personal

observation). Since trials were run before the animals were fed, it is possible that in the

beginningof the studythe cats were still expecting food;hereas towards the end of the

study they understood that the fomds notcoming for awhile. This could also explain

the one behavior that i ncur ®&hbesthastudydirstt he tr i

started the animals may have been more active expecting to be fed or interested with the

novel stimuli. Hovever, as the tals went on the cataay have realized they were not

going to be fedight awayand may have become less interested in the stimuli presented.
The behavi or t @efinedkadi cliautr iunreiwnaaltke s i n t he

position and may be combined with wialg, bBad not previously been observed by the

researcher and no reports of this behavior were found to be docunmetitiscspecies

The behavior was recorded a total of eleven times during 9 sepaistelt was

exhibited most frequently by the RS, Nonamgwith a recordb times throughout the

study periodduring two estrusone nonestrugeatmentand the choice tesDuring one

of his estrugreatmentsand the choice test he exhibited this behavior twitkein the15

minutetreatmenperiod The other RS male dhexhibited this behavior w&d¥anchaj

with a total of two times, once during the choice test and once during an estrus test. It

should be noted that the other RS male, Songkla did not exhibit this behavior at all. In

addition, thiee of the female clouded leopards tested exhibited#tiavior on one

occasion eachfhapthim during an estruseatmentGaint during her choice testnd
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Zoe during the novel object tedt.is believed that this behavior is highly instinctual and
seems to be an innate response that tihearhas a hard time preventittgemselves

from performing. It almost seems as if they begin urinating without realizing it
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CHAPTER 5 CONCLUSION

It is impossible to say what came firghe behavior or theeproductivesuccess.
In general, these tests were designeelitaot behaviors that are seen during the
preliminaryintroductionsof a breeding pair of clouded leopards. Several behaviors were
significantly different between the RSARUS individualsincludingq u i cl&temnayto 6
respondo and Atime to shifto as well as a
frequenciesofi | y,idbnrget bpatidbdf 6ecauei voewaldk fiisoct ot al
important to acknowledge thall of the individuals tested wesdreadysexually mature
and hadpastexperiencebeing paired with another clouded leopard at some point in their
life, so they wereither RS or RUS alreadyl hese past experiences may be influencing
their behavior ath even may have had an impact on their temperanfdmrefore, it is
hard to say thatlouded leopardare reproductively successful because they exhibit these
behavior s, perhaps itds just the opposite.
havebeen successfully pairetHowever, it should be noted thadne of the pairs were
housed together during the study and one of the males tested, Noname, had not been
paired with a female in over four yearhis study attempts to reveal a small glimpse
into clouded leopard behavior, which is a mystery to those of us that work closely with
them. Hopefully, it will be the beginning of many behavioral studies to come on this

specieghatare in dire need of understandingihe most significant temperament
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characteristics and behavioral observations expressed by reproductively successful

individualsthroughout the entire studyn be found in Table 29

Table 29: Temperament characteristics and behaviors exhibited by RS and RUS clouded leopards

Variable Temperament Characteristic Behavioral Observations

Signficantly High Signficantly High
RS (all cats) Calm Lying
Confident Patrol
Food Aggressive VocTotal
Retreat

Defacate
Urine - Walk

RS Male Friendly Defecate
Patrol

Urine - squat

Urine - walk
Urine - total

RS Female Lying
Sitting
Flinch
Retreat

Meow

Prusten

Voctotal

Some of the behavioral observations that wesed during this studgan be
altered for ease of recording in future studies. Tdteabiorsoriginally recordedi r u n 0
and Astereotypyo were exhibited with such
themand unli ke fAidefecated and fAretreato whic
were never found to béoswagsi dicadncul tiSoi At
hard to determine if the cats were sniffing residual food or something that had been
tracked nt o their cage by someone el se, so thi

anal yzed. H o w e veeer founditesbe sighificant amang the depersdann
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variables, just significantly different between different tegtiso, as previously

mentioned Apaw/ swato should be separated i
stimulation. These are two septa behaviors with distinctly different intents. An

animal usually paws an object when they are curious or investigating something.

However, the swat behavior is most commonly seen when they animal is being defensive
oraggressive. For exammpmlreo,wlwhems si® and Apaw/ swat o
of aggression, the MIS only resulted in aggression rates that were significantly higher

than some of the treatments, not all. This was surprising, since animals that can not self
recognize are believed&@x hi bi t Aterritorialo (Gallup, 1
behaviors (Svendsen and Armitage, 1993) during mirror image stimulation tests.

However, for some individuals, the MIS dticit some of the most aggressive responses

during the whole study. Speiciélly with Junior, who immediately charged and attacked

the mirror, and with Wanchai a fical mo rate
during this treatment. These results may
combined and many of the cats alat the other trial stimuli in a playful, investigative

mamer. Therefore, for this studyp aw/ swat 6 was combined, but
suggested for future studies.

Several behaviors added after the initial tests wer@amdnvere recorded during
videoanalysit ur ned out to be extremely i mportant
s h iwhithovas foundtobe i gni fi cantly faster for RS i nct
which was found to be significantly higher among RS individuals and RS nidies.

behav or Apatrol 06 was noted from tpegodbegi nnin
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however, it was impossible to accurately code this behavior when observing the cat in

real time. Itis much easier to record from video due to the duration and similigrities

has to other behaviors. However, it is be
recorded behavior among researchers studying the clouded leopard.

Some behaviors wer e amaddiion®dbeingleptas At ot a
separate variablesti s pr obably best to j,whschwasecord @\
highly significant in RS femalesstead of separating tiehaviordor females into
fimeowod andfiprustem which arealso significant on their owiBoth of these
vocalizations are friedly and are generally performed in concert with one anoffiee.
behavior Avoctotal o was also found to be s
AmeoAM.so, fArubtriakwbicbr wesefianbbot bembi ned
did not seema be significant in any way and cowdobablybe removed from future
analysis.

This would not be recommended for behaviors sudiuasetotalo 1t was found
that all three urine behaviordurinesquat (p=0.039);furinewallo (p=0.037) and
fiurinetotab (0.018) wereexhibited insignificantly higheratesby RS males than RUS
males. During any treatment when RS males were found to have significantly higher
rates of wurinating; all three urine behavi
could beused as an accurate measure when determining differences between males.
Whenexamining both male and female clouded leoptygsther howeveonly
fiurinewallo (p=0.022) was found to be significantly higher. The behdxianewallo

d e f i n atdrirgtes in the standing position and may be combined with walking
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was one of the most significant findings of this study. This behavior has not been
observed by the author previously and was added to the ethogram after it had been
recorded several timesrdughout the study, primarily by RS male clouded leopards.

This behavior seems to be indicative of an explicit territorial behavior that partasf

the daily or regulabehaviorakepertoireof this speciesA similar behavior has been
describedinmal e el ephants i n must khd.r i bTbh eesbe winai | cehs
almost a constant dribble of highly pungent urine that leaks down the sides of their legs
and leaves a trail as they waBuss and Smith 1966 Thisalso has not previously been
recaded during behavioral research in the clouded leopdadKinnon 2008;

Wielebnowski 2002).In addition, nareports of this behavior could be foundlie
literature.Severakexperienced animal professionals were questioned about this behavior
only one,Rick Passaro, the manager of the KKOZ clouded leopeoddd remember

ever havingeven seen this behavior.isHmpression was the same, that it was done

mark territory(per comm.) Thisis consistent with other findingsom this study RS

males tendo exhibit behaviors thatrefiterritorialo (i.e. patrol; urinetotal; defecate)

It is believed that the effectiveness of scent marks is highly dependant on the
spatial and temporal movements of an animal (Alberts 1992). The findings of this study
suppot that theory. The RS males were found to have significantly higher rates of
Aipatrol o. Il n the wild, increased patrol i
males would find scent marks left by a female and therefore would be more likely to
locae a female when she is receptive to breeding. Interestingly, the RS males had

significantly higher rates of HAvoctotal o o
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of communication is best utilized if a female in estrus is nearby. In the wédyad in

estrus will scent mark and if the male picks up on this communication it makes sense that
he would vocalize to alert the female of his presence. The RS males also had a faster
average fitime to initial appntheeRJ&males dtr i ng
would definitely be advantageous to discover and respond to an intruder faster in the wild
(Bothet al.2005). % although it was not significarthis response time could be

indicative of the ability these individuals have to detacintruder was in their territory.
Finally, RS males had much higher rates of urine mark and defecate throughout the study
and these behaviors were found to be highly significant when cethpaithe RUS

males.This indicates that these males may becbeit representing their presence and
communicating their fitness to females, which may in turn make these females more
receptive.Speci fi calwayl,k & hbee Mauwiionre i ncreases the
mark making it much more likely a femaleeren intruder would happen upon ithe

urine marking behaviors were only found to be significant among the RS males during

the estrus urine and choice tests, which may indicate that these males are also more
resourceful when it comes to expending thegyé takes to produce these forms of
communication. It makes sense to invest the most during periods when the probability of
success is greatest. In other words, although they seemed to scent mark more overall,
they also seemed to have a more advaotagjapproach at distributing their signals. In

this way, the behaviors exhibited by the RS males in captivity seem to align with the
natural behavior that would lesolreproductive success when a male is searching for a

female in the wild during periodsf estrus.
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TheRS females exhibitedt h a t t he autdefensivebras t er med

Apreventatived behaviors i nlthasdfténdeen f r equen

found that females exhibit more fearful (Wielebnoski 2002)autiousbehaviorgBoth

et al.2005) than malesFemales, in general need to be more cautious because often

times they are not only protecting themselves, but also their young. For a species, such

as the clouded leopard that has several predators in their natural habitat (i.e. tiger;

leopard; wild dog),hedefensivebehaviorgecorded during this study would be

advantageougCavigelliet al.2009. The firstdefensive behaviarbserved was

firetread (p=0.000) which wasfound to be highly significant among reproductively

successfutemale clouded leopard#&lthough there was a small sample size (N=2), these

individuals both reacted exactly the same way duringrin@r imagestimulation; both

retreated, and one female Numfatso retreated from theovel object There were very

few otherindividuals that exhibited this behavi@nly one, a MR male, Meexhibited

this behavior during the mirror imagensulation. This male was also found to have a

fihigh-strung temperamentwhich may partially explain his reaction to thisatment

This male may also have been the reason that MR males were found to have significantly

hi gher r abd(e=9.47tHan HRrmalesiEeea though he was the only one to

exhibit this behavior, the sample size of MR males was very small (N=2).
Anotherdefensive behaviofiflincho (p=0.013), was alshighly significant

among RS femalesThis behavior was seen in the RS females duringittier image

stimulation. Numfurflinched 12 times during thatreatment&and Mini flinchedsix times

These wee two of the highest rates among all thésdhat exhibited this behavioBy
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far, fiflincho was most frequently observddring themirror imagestimulation (N=49)
versus all the other treatmei(s=0.0020.045) Thenext highest observation of the
behavior flinch was during thaovel object tesf{N=14) (p=0.0280.045). $me of the
catsflinchedduring some of the scetrteatmentas well(N=9); none of them however
wer insignificantfrequencies The MIS and NQreatmentsvere the most revealing
whendetermining differences between the female RS and RUS individuals and the MIS
would be highly recommended for further studies to determine if it could be used for
pinpointing females that may be reproductively successful. The mirror image stimulation
did not seem to help determine either temperament or reproductive success in the male
clouded leopards tested for tisatment

The other behaviors that were found to be highly significant among RS females
were termedipreventative behaviosand were @ssified as such because by exhibiting
these behaviors it is thought that a female may be algeetvent an attack either by a
predatoror conspecifian the wild, or a male conspecific in captivity. These behaviors
includedflying,0andfivoctotaldo Thefivoctotab behavior which included the friendly
vocalizationsfimeowod andfiprustend was consideretlighly preventativdor this
species i P r u sstusedb&tweedouded leopardas a friendly greetings well asa
sign of reassurance when thaemunaure of something. The user apparent overuse
of this behavior may bkeow the female communicates to the male #tadis friendly and
calm. i V o ¢ dnoayadsd serveo keep the male at band reminding him that all is
friendly. This behavior was fand to be significantly higher in RS femsfiuring the

control,blood male and choice tests.
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In the wild, lying can be an advantageous way of stalking. p@#guded leopards
have been observed during the day resting high up in the trees along tio¢ @plgre
grassland keeping an eye on the hoofstock grazing below (Grass@ala?005). Lying
may alsgprevent an attacklue to the fact thahe moreananimal moves the more likely
they can be considered a target or prélgerefore, it is not unexptad that this behavior
was highly significant among RS individuals as well as the RS female clouded leopards.
Perhaps in the wild and in captivity, the advantageous position of lying in the trees or on
a perch, where the female can see the male and m@ayelefore being detecteor
before he can reach henay contribute to her success. In other species, females have
been found to be more reproductively successful if they are slow to explore their
territory; this makes them more adaptable to changeahances their ability to react to
novel stimuli (Bothet al.2005). Therefore, buded leopardemales thaspend more
timelyingmay be equivalent to these fAslow explo
In captivity, it has been observed during periods of estrus, thataleectouded
leopard becomes the most interested in the female when she is up and moving around. If
the male is persistent when the female is not in full estrus and she continually avoids his
advances, this can cause aggression (personal observatiosperiging a lot of time
lying, the female can almost avoid these encounters until she is actually receptive to
breedinggThe | ying behavior may al so be indicat
it was not found to be highly correlated witmperamentt makes sense that cats that

are calm and relaxed would spend more tiyneg, especially out in the open. These
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individuals differ from the higtstrung individuals in that although they were inactive;
they were not hiding.bor oversleeping fAout
This study revealed that the clouded leopards in the test population had four
sepaate quantifiable temperamenish i-sgpungofi act @ vieda g gar neds sii vael; m
These temperaments were found to be significantly correlated to reproductive success,
(RS= fAcal mo p=0.d0dIAmMo amHEhey.sver&adsfavetatedivith the
methodby whichthe individual was reardfdomb i r t h ( MR=fiaggr essi veo
findings in this study coincide with other animal personality researcewrahon
human primates as well as other fysimate mammals (Gosling and John 1999
Wielebnowski 1999 These studies found thabst ofteranimal personalities
corresponded with the three most common factors derived from the human five factor
model (John and Srastava 1999):
1. Neoroti ci sm cor rsd g peougedldeopgardempetamentii h i g h
2. Ant agoni sm corr esp cluledleppartetngerameiita ggr e s s
3. Extraversion cor rcowlgddenpdrgempemmenth e fAact i v
The only temperament fod in clouded leopards that did not correspond with one of the
three most common h uNoatherstudies df douded leopasds Gr c a | m
exotic cats were reviewed (Gosling and John 1999).
Overall, the temperaments seemed to correspond withetieral demeanor of the
cats. The behavioral observations that corresponded to each temperament also seemed
accurate. The hightrung and aggressive cats were the least likely to respond and

interact during testing. This makes sense, often times anthatlare higistrung have
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higher stress levels and it has been found that these individuals tend to be more secretive

with increased hiding and sleepi(\ielebnowskiet al.2002)and less exploration

(Byrneand SuomR002) Many of these cats were al¥R (N= 8) and the MR cats were

also significantly |l ess |likely to respond

makes sense that they wateo found to béesitant to shift and then once they did they

interacted minimally with the test stimulThe cats with active temperaments were the

opposite. These cats were the most interactive the most often. They fast to respond and
spent a significantly longer time licking, sniffing and rubbing the test stimuli. The cats
with the calm temperamentane the fastest to respond, but tended to have little interest in

the test stimul i. These individual s al

these behaviors were also significantly correlated with RS individuals.

It is believed that behawial variation between individuals is more than just
chancgGosling and John 199%hattemperament may be a trait tlmats evolutionary
tiesthat carbeselected for (Dalét al.2004). Thidnformationbecomes pertinent to the
captive management of e endangered species. We must be very deliberate in our
pairings and diligent in our observance of these captive brepdmgations If certain
individuals or temperament types tend to breed better or fneapeently,there exists the
possibility thatwe could be losing the genes necessary for survival in the Wilten a
speciesuch as the clouded leopdrasa mean kinshipf 0.21-0.44(Fletchall 2007)
there is no room focontinuedoss of genetic diversity.

The results of this study reveal tilaétemperaments captivity that tend to be

reproductively successfufi c al mo-riefartran&and fagmgaredasi veo
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well as the corresponding behavioral observatisesm to fit into what ecologist would
predict to be good fitness ingh wi | d . Behaviors such as #dr
during the mirror image stimulation and novel object test by the reproductively successful
females may be indicative of defensive behaviors that would be beneficial to these
individuals in the will. Likewise the reproductively successful males had increased
urine marking, vocalizing and patrolling which would be essential for success in the wild.
These males also scored higher on the temperament assessment for being food
aggressive, which is atler advantageous qualiyr survival It ssems that even when
handreared, which can be highly controversial amongst managesg individuals still
exhibit thenecessary behaviors to survive and breeghptivity as they wouldn the
wild. The temprament of the individual may vary based on behavioral history éDall
al. 2004) butthe behavioral traits exhibiteturing this studyamong reproductively
successfumales wereonsistentegardless of the method which they were reafdtese
findingsindicate that certain behaviors may be haited, and animals that exhibit these
behaviors may tend to be reproductively successful both in the wild and in captivity
regardless of rearing othercircumstance The two temperament types that were
succesf ul were at opposite e Adncreasethaggressigntiasl mo
been found to have a positive effect on reproductive success in both males and females.
This result may be an indication that for clouded leopards, temperaniaked to
individual fithesgSmith and Blumstein 2008)

For a species on the briok extinction both in the wild and in captivity, each

individual is valuable Itis essential that the captive management of the clouded leopard
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is successful. These tests offeway to quantify individual behavior in the clouded
leopard and could serve as a helpful management Tdw SSP needs to make
calculated decisions wheacommending breeding pair§hese decisiorare currently
based omeneticsageandkeeper intition. Often times because of a valuable an@mal
age, there is only one charfoe a successful pairingAlthough keepers know their
animals extremely well and their experience is unmatched, these tests seek to quantify
their intuition andmay offer a vay to makea betterinformed deci®n about which
animals to pair Thiscould helpavoidspending time and money trying to panimals
that may be unsuccestfut could also avoidinnecessary animal shipmentsserious
attacks bymaleson femaleghatoften result in death.
Future studies
Due to the small sample size in this study, further testing is recommended,
specifically of reproductively successful individuals. The individuals used in this study
came from only two facilities. hough testingndividuals in various other facilities
would increase variability in the data, it would also help tease out other factors that may
be influencing temperament or the behavioral responses to the tests offered. Although
there was significance found betweaeproductively successful and unsuccessful clouded
leopards, increasing the sample size and finding similar results would make a stronger
case for using these tests to predict reproductive success in the clouded leopard.
Future studieshould include aepeat of these tests on the samaividualsthat
were tested It is believed that Apersonalityodo o

be unchanged overtime and regardless of situation (Stewvéhsdaet al. 1980;Scolan
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et al. 1987;Gosling and Joht999;Cavigelli2005) Thereforethe best way tgsupport
this would be to retest the same individuals again to see if their responses are consistent
overtime. If they are, it would be a very powerful argument for using these tests to
determine th@otential reproductivesucces®f clouded leoparsin the future.
In order to test the validitgf using domestic cat urine as a substitute for clouded
leopard urine, it would also be useful to run a test comparing behavioral resptmse
clouded leopartb domestic cat urine versus clouded leopard ufiestingsimilar to
thatperformed in this study could also focus ontbemone levels in the urine to see if
hormone levelsr stages in an estrous cyctauld account for differences in behavioral
respmse.
Finally, these tests should be run on juvenile clouded leopards, ideally one year
old or youngebefore there is any attempted pairtogsee if there is truly any predictive
power. The true value of these tests would be in using them to detsunoess before
pairing, which is done most successfully before one year of age.
This study revealed that the clouded leopards in the test population had four separate
guantifiable temperaments inclagi: i h i-sgpumgofil a c o vad mand Aag@ggr essi
These temperaments were found to be significantly correlated to reproductive success,
with successful i ndi v ddedempesaments waremalyo hi gher
significantly correlated with the methdg whichthe individual was rearefom birth,
with motherr ear ed i ndi vi dual s .r d@ehaviorg observgtibner on i

recorded during testeatmentsverealsofound to be significantly correlated with
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reproductive succesfeproductivelysuccessful individuals were quicker to respond
more vocalspent less time out of sigland more time lying.

Several behaviors were also found tayeaderspecific. Reproductively
successful males exhi biitnecd undoirdyd itfpgaasraitotéo r i
well asan unusual belvéor, not previously recorded in this speciesmedi ur i née wal k
The urine scent tests served besliat these behaviors and further testing is
recommended to determine the possible use of urine scent tests in predicting reproductive
success in malelouded leoparel The reproductively successful females responded with
defensive behavioréncludingi r et r e at 0 dhe muror imhde stimwalation was
the best test telicit these behaviors and further testing is recommended to determine the
possible use of the MIS in predicting reproductive success in female clouded leopards.
The data obtained in all eigtrieatment€ombined served as the best overall indicator of
reproductive success in the clouded leopdride tempermentcharacteristicand
corresponding behavioral traits of the clouded leopard may be linked to fitness both in
captivity and in the wild.Behavioral research can be vastly revealthg study adds to

thefoundationof behavioral knowledge that is lackifmy the clouded legoard.
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Random Order ofreatments

APPENDIX |

Al-1: Randomized order oftreatments by cat

CLOUDED
LEOPARD 1l23|al|s|6|7|8|9|10|12]12]13| 14|15 16/ 17| 18
KKOZ
) N | C M
Mei clelB|E |c|Nn[m[J[p|n|B [¥ N |E |Cc |M [m|B
Name N|B|M|B |E|C|M :\g c |n N |cH|E |E |B |NO
Wanchai N cN> M “S"' Elclc|B|N]|cH|lE |[M |M |B |B |E |C |N
Songkla E|B|B “S"' cl|B g N|c|N |mM|c |eE |m|cilm [E [N
Sakda N|jclel|e |c|IN|E|IM|[N|B |E |E |C "S’” NO | M ﬁ M
Nok E|E :\g c Im|lc|N|M|IN|B |E |cH|B NO | M |c | B
Gaint c|N N [M|clE|B|M]|C ',\S’” M |E |NO|cH|E |B |B
M I
Manow cle|s|E N|B[B|M[c|c |m [N [no|n [¥ M (& |E
Pukluk cle|e|B |E I"g M|M|N|B |[NO|IN [cH|Cc |B |c [N [M
Somsi Mlc|N | M N|E|lc|N |E |B |NO|B |CH|B ',\S’” c
. M c
ThapThim Mle|m|m [N|IN|E|B|C|N |Cc |B |M |E |C |No|p |E
M| C
Mesa N|E|c|B [c M N|®R|5|B |NnofB |E [N |M |C |M|E
Numfun EIN|M|Cc [M|M]|N :\g g c |B |8 |cHl|E |c |e |B [N
Mini NIN|M|B |C :\g N|iBlc|m |[m |B |E |E |cHlcC g E
CLOUDED
LEOPARD 1l2|3|a|s|6|7|8|9|10|12]12]13|14|15]| 16/ 17| 18
CRC
M|c|N|N |[B|E|C|c|M M M
| Sy [P E 515 Y n2|e2|B2]es|ns | Jon | |B3
Junior
clm|m|B [M|[N|M]|C|B N
SV I N Y a5 |5 |c3|N2|EL|E2|B3|N3|CH | |E3
Brandon
Mic|N|E |[E|IM|IN|B|C|M B
o YIS I (5N S5 ¥ |Es|N3|cH|NO|c3|B2|] |M3
Xing-Xing

98




CLOUDED
LEOPARD 1/2|3|4|5|6|7|8|9|10|11|12| 13| 14| 15| 16 | 17| 18
CRC
N|E|M|C |[M|M|N|E|E Ml B
1l1l117 1213l0l2|3|C2|Bl|g |[CH|N2|B2|C2|  |N3
Dao
C|M|BJ|E [C|[M|[M|C]|N E | MIS
Zoe 1 (1|12 ]12 |2]2 |3 |3 |1 |B2|CH|NO|B3|N2|N3|E2]|3
C|M|M|E |[M|[B|N|C]|C M
Jasmine 1 (1|21 |i1s|1 |1 |2 |H|NO|[B2|C3|E2|N2|B3|N3|3 |E3
B|M|C|E |E|IN|M|M]|C M N
Thistle 1 (1IS|1 )1 |2 |1 |1]|2|H|B2|B3|C2|N2|NO|3 C3|3 |E3
B|IN|M|C |[N|[N|N|C|E |M M M | B
Nattie 1 (1 ]12]12 |2|3|0|2|1]|S |E2|cH|C3]|2 B3 |3 3 |E3
C|{M|N|E |[M|N|E|N|[B|M |[M C
Nellie 1 (1|11 |2]2|2]|o|1]|3 S |C2|B2|N3|C3|E3|H |B3
N|C|M|M |C|N|B|E|B M E
JoGayle 1|1 |1|s |2 |o|1|1]|2]|CH|E2|N2|C3|N3]|2 B3|3 | M3
Table Coding

E = Estrus Urine

N = Nonestrus Urine

M = Male Urine
B = Blood
C = Control

CH = Choice Test

MIS = Mirror Image Stimulation

NO = Novel Object
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Observer:

Date:

APPENDIX II

Behavioral Checksheet

Animal(s):

Latency to
response

Time to initial
approach

Total # of
approaches
Total time spent

interacting with object
Behavioral States- recorded at the end of every minute from the time of initial response

Enclosure(s):

Time:

Treatment:

Weather:

Total stare time

start:

end:

1

2

3| 4

5

6

7

8

9

10

11

12

13

14

15

Total

Lying

Out of Sight

Pacing

Running

Sitting

Standing

Walking

Behavioral Events- recorded continuously

fromthe time of initial

response

1

2

3 4

5

6

7

8

9

10

11

12

13

14

15

Total

Approach

Bite

Claw

Defecate

Flehmen

Groom self

Growl/hiss

10C




Retreat

Rub on object

Stare time

Sniff object

Comments:
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APPENDIX 1l
Temperament assessment

Moves frequently | (
ACTIVE (i.e. patrols, runs | - (+)
stalks a lot) )

Frequently reacts
Aggressive to | hostile (i.e. attacks ( .
CONSPECIFICS | growls) at other ) (+)

clouded leopards

Frequently reacts,
strikes out or

Aggressive to displays aggresive (

FAMILIAR . - (+)
cople behavpr or )
P vocalizations to
primary staff

Frequently reacts,
strikes out or
Aggressive to | displays aggressiv (

STRANGERS behavior or )
vocalizations to
primary staff
Not easily (
CALM disturbed by N (+)

changes in the )
environment

Exhibits
stereotypic or
unusual behavior (
) (i-e. excessive | '
HIGH-STRUNG pacing, tailbiting, ) "

hiding etc.)

10z



INVESTIGATIVE

Readily
approaches and
explores changes
in the environment

(+)

Friendly to
CONSPECIFICS

Social; initiates
and seeks out clos
proximity to other

clouded leopards

(+)

Friendly to
FAMILIAR
people

Initiate proximity;
approaches fence
readily and in a
friendly manner
(i.e. prusten or
chuffs, rubs on
fence) to primary
staff

(+)

Friendly to
STRANGERS

Initiate proximity;
approaches fence
readily and in a
friendly manner
(i.e. prusten or
chuffs, rubs on
fence) to
strangers

(+)

Fearful of
CONSPECIFICS

Retreats and hideg

from other clouded -

leopards

(+)

Fearful of
FAMILIAR
people

Retreats and hideg

from primary staff

(+)

Fearful of
STRANGERS

Retreats and hides
from strangers

(may hide or
freeze if they are in
the area)

(+)

FOOD
AGGRESSIVE

Animal becomes
aggressive when
food is present (i.e
may jump up, bite
or claw at mesh,
growl of hiss)

(+)

INSECURE

Seems scared
easily; "jumpy"

and fearful in
general (i.e. may
hide or not eat
when a change

occurs)

(+)




PLAYFUL

Initiates and
engages in play
behavior
(seemingly
meaningless, but
nonaggressive
behavior with
objects and/or
other clouded
leopards

(+)

CONFIDENT

Moves in a
seemingly well
coordinated and
relaxed manner
(entersareas that

have been change
with little
hesitation)

(+)

SMART

Readily observes
surroundings and
appears to
associate and eve
anticipate certain
events regardless
of the time that hag
passed since the
last occurance

(+)

TENSE

Shows restraint in
movement and
posture

(+)

VOCAL

Frequently and
readily vocalizes tqg
humans or

conspecifics

(+)

COMMENTS:
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APPENDIX IV
Keeper Survey

STUDY: Behavioral assessment of the clouded leopardN€ofelis nebulosg a
comparative analysis of reproductive success.

Please take your time to answer the following questig to the best of your ability. If
you need clarification on any of the questions please do not hesitate to contact
researcher at fazioj@si.edu.

Your Name: Date:

Your Position:
Facility:

The following questions relate only to the study animal. A separate sheet should be
filled out for each individual animal.
Each answer will depend on your experience with the individual animal there are
no right or wrong answers.

Study animal name: Studbook # Facility ID#:

HISTORY:
How many years have you worked with this individual animal?
Intact

Handreared

Motherreared

Partially mother/handeared
Eve successfully paired
Currently paired
Handreared with its mate
Sired young

Killed or injured a mate
Been injured by mate

K<< << << <<
2Z2Z2Z2Z22Z2Z2Z2ZZZ

Total number of individuals attempted to pair
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Please list all pairing attemps, for each instance please list the age of both leopards
(from the categories provided) as well as the following information

Age: 0-3 months 4-7 months 8-12 months 13-16 months
Mature adult
Rearing: mother hand coreard
Successful: Y N
If they injured or killed the mate

Individual's age Other Leopard Ot her 64 Ot her 6s Successful Injured/Killed
MANAGEMENT:

Enclosure size (specifically indicatingight animals have access too)

Indoor Outdoor

How busy is your holding area while cats are locked inside or have access to their
exhibit?

1-quiet (12 people once or twice a day)

2-moderately active (2 people seval times a day)

3- active (several people in and out but all primary keepers)

4-moderately busy (several people in and out including strangers)

5- busy (multitudes of people in and out)

How many primary keepers are there?
1- One

2- Two

3- Three

4- Four

5-More than four

Please list the components of the primary diet and how often they are fed.

10¢



How many fast days?
0 1 2 3

How is the individual housed?
1 - Single cat

2 - Paired oppsite sex

3 - Paired with same sex

4 - Multiple mixed sex

5 - Multiple same sex

How often do they have access outside?
1- 24 hr access

2- During the day only

3- During the night only

4- Depends on the day

5- No outside access available

Do they have visuaccess to other animals? (if conspecific please note sex)
On exhibit Y N

List species

In holding Y N

List species

Are there any other animals housed in their holdintgling or exhibit area that
they do not have visual access t00?
Y N List species

ENRICHMENT AND TRAINING

Are these animals part of a formal training program? Y N

In a one month period, how madgtys do you formally train this individual?
(Circle one)

0123456789101 12 13 14 15 16 17 18 19 20 21 22 23 24
25 26 27 28 29 30

If less than one day a month, have you ever trained? Y N

Are these animals pieof a formal enrichment program? Y N
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In one month period, how many days do you enrich your cats (other than training)?
(Circle one)

0123456789101 12 13 14 15 16 17 18 19 20 21 22 23 24
25 26 27 28 29 30

If less than one day a month, have you ever? Y N
In a one month period, how often are cologne/perfume scents used as enrichment?
(Circle one)

0123456789101 12 13 14 1516 17 18 19 20 21 22 23 24
25 26 27 28 2980

If less than one day a month, have you ever? Y N

In a one month period, how often do you utilize other species scent as enrichment?
For example hay from a prey species.

0123456789101 12 13 14 15 16 17 18 19 Z»2 213 24
25 26 27 28 29 30

If less than one day a month, have you ever? Y N

List common species used

In a one month period, how often do you utilize conspecific scent as enrichment?
(Circle one)

0123456789101 1213 14 15 16 17 18 19 20 21 22 23 24
27 2

25 26 28 29 30
If less than one day a month, have you ever? Y N
Have you ever used a mirror with this animal? Y N

Any response?

Have you ever used large paper bags/boxes with this animal? Y N
Any response?
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APPENDIXV
Spearman Ran®rder Correlation to determine

Inter-Observer Reliabilityon Temperament Assessment

A5-1 Temperamentcharacteristicsthat are stricken through were not used in final analysis.

Temperamenﬂ )
Characteristic Correlations| CRC Raters KKOZ Raters
activel active2 active3 activel active2 aective3
. Correlation - - x -
activel Coefficient 1 .851(**) .608(**) 1 .582(*) .298(**)
Sig. (1-
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation i
active2 Coefficient .851(**) 1 .864(**) .582(*) 1 A422(*)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation
active3 Coefficient .608(**) .864(**) 1 .298(*) A422(**) 1
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
aggconl aggcon2 aggeond aggeonl aggeon2 aggeon3
Correlation "~ - ) -
aggconl Coefficient 1 .699(**) .309(**) 1 .198(**) 0.014
Sig. (+
tailed) 0 0 0 0.327
N 332 332 332 1043 1043 1043
Correlation " "
aggcon2 Coefficient .699(**) 1 -.182(*) -.198(*) 1 .101(**)
Sig. (%
tailed) 0 0.001 0 0.001
N 332 332 332 1043 1043 1043
Correlation ox ok ok
aggcon3 Coefficient .309(**) -.182(**) 1 0.014 .101(**) 1
Sig. (* 0 0.001 0.27 0.001
tailed)
N 332 332 332 1043 1043 1043
aggfaml aggfam2 aggfam3 aggfaml aggfam2 aggtam3
Correlation N
aggfaml Coefficient 1 .783(*%) .624(*%) 1 .505(*) .062(*)
Sig. (*
tailed) 0 0 0 0.023
N 332 332 332 1043 1043 1043
Correlation N
aggfam2 Coefficient .783(*) 1 .909(**) .505(**) 1 .096(**)
Sig. (+
tailed) 0 0 0 0.001
N 332 332 332 1043 1043 1043
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Temperamenﬂ

Characteristic Correlations| CRC Raters KKOZ Raters
Correlation * ok
aggfam3 Coefficient .624(*) .909(**) 1 .062(*) .096(*) 1
Sig. (+
tailed) 0 0 0.023 0.001
N 332 332 332 1043 1043 1043
aggstranl aggstran2 aggstran3 aggstranl aggstran?2 aggstran3
Correlation o ok o
aggstranl Coefficient 1 .394(*) .905(**) 1 .221(*) .223(*)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
Correlation -
aggstran2 Coefficient .394(*) 1 .586(**) .221(*) 1 0.045
Sig. (%
tailed) 0 0 0 0.075
N 332 332 332 1043 1043 1043
Correlation - - -
aggstran3 Coefficient .905(**) .586(**) 1 .223(*%) 0.045 1
Sig. (%
tailed) 0 0 0 0.075
N 332 332 332 1043 1043 1043
AGTOTAL1 | AGFOTAL2 | AGTOTAL3 | AGTOTALL1 | AGTOTAL2 | AGTOTAL3
Correlation -
AGTOTAL1 Coefficient 1 -.261(**) .624(*) 1 517(%%) .544(**)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
AGTOTAL2 | Correlation | g, oy 1 -0.032 517(*) 1 -0.048
Coefficient
Sig. (+
tailed) 0 0.564 0 0.124
N 332 332 332 1043 1043 1043
Correlation
AGTOTAL3 Coefficient .624(*) -0.032 1 544(*) -0.048 1
Sig. (%
tailed) 0 0.564 0 0.124
N 332 332 332 1043 1043 1043
calml calm2 calm3 calml calm2 calm3
Correlation -
calml Coefficient 1 .945(*) .851(**) 1 0.055 -.194(**)
Sig. (%
tailed) 0 0 0.074 0
N 332 332 332 1043 1043 1043
Correlation
calm2 Coefficient .945(*) 1 .957(*) 0.055 1 .594(**)
Sig. (1-
tailed) 0 0 0.074 0
N 332 332 332 1043 1043 1043
Correlation } ok
calm3 Coefficient .851(*) .957(*) 1 .194(*%) .594(**) 1
Sig. (+
tailed) 0 0 0 0
1043
N 332 332 332 1043 1043
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Temperamenﬂ

Characteristic Correlations| CRC Raters KK OZ Raters
confidentl confident2 confident3 confidentl confident2 confident3
) Correlation
confidentl Coefficient 1 .976(*) .595(**) 1 .596(**) .620(**)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
) Correlation
confident2 Coefficient .976(**) 1 .600(**) .596(**) 1 .383(**)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
) Correlation " - o
confident3 Coefficient .595(**) .600(**) 1 .620(**) .383(*) 1
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
fearconl fearcon2 fearcon3 fearconl fearcon2 fearcon3
Correlation - x
fearconl Coefficient 1 -.542(**) .578(*%) 1 0.033 .633(*)
Sig. (%
tailed) 0 0 0.288 0
N 332 332 332 1043 1043 1043
Correlation - ok
fearcon2 Coefficient -.542(*) 1 -.855(**) 0.033 1 .525(*)
Sig. (%
tailed) 0 0 0.288 0
N 332 332 332 1043 1043 1043
Correlation o
fearcon3 Coefficient 578(*) -.855(**) 1 .633(**) .525(**) 1
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
fearfaml fearfam2 fearfam3 fearfaml fearfam?2 fearfam3
Correlation
fearfaml Coefficient 1 .178(%) 0.025 1 -0.03 .649(**)
Sig. (+
tailed) 0.001 0.655 0.164 0
N 332 332 332 1043 1043 1043
Correlation
fearfam2 Coefficient .178(*) 1 .587(*) -0.03 1 .226(**)
Sig. (%
tailed) 0.001 0 0.1e4 0
N 332 332 332 1043 1043 1043
Correlation x
fearfam3 Coefficient 0.025 .587(*) 1 .649(*) .226(*) 1
Sig. (%
tailed) 0.655 0 0 0
N 332 332 332 1043 1043 1043
fearstranl fearstran? fearstran3 fearstranl fearstran? fearstran3
Correlation - - ) x ) x
fearstral Coefficient 1 -.284(**) .A85(**) 1 .246(*) .168(*)
Sig. (*
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
Correlation | - ) - o
fearstran2 Coefficient .284(**) 1 0.016 .246(*%) 1 121(%%)
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Sig. (-

) 0 0.778 0 0
tailed)
N 332 332 332 1043 1043 1043
fearstranl fearstran? fearstran3 fearstranl fearstran2 fearstran3
Correlation - - x
fearstran3 Coefficient A85(**) 0.016 1 -.168(**) 121(%) 1
Sig. (-
tailed) 0 0.778 0 0
N 332 332 332 1043 1043 1043
FEAR FEAR FEAR FEAR FEAR FEAR
TOTAL1 FOFAL2 TOTAL3 FOTFALL FOFAL2 FOFAL3
FEAR Correlation -
TOTAL1 Coefficient | * ~239(") 652(*) L ~481(™) -313(™)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
FEAR Correlation - - - x
TOTAL2 Coefficient | ~239(") L 378(") ~481(") 1 433()
Sig. (-
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
FEAR Correlation "~ - -
TOTAL3 Coefficient -652() 378(*) L 313(™) 433() 1
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
foodaggl foodagg2 foodagg3 foodaggl foodagg2 foodagg3
Correlation ™
foodaggl Coefficient 1 .622(**) .687(**) 1 761(*%) AB7(*%)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
Correlation
foodagg2 Coefficient .622(**) 1 .973(**) 761(*%) 1 .098(**)
Sig. (+
tailed) 0 0 0 0.001
N 332 332 332 1043 1043 1043
Correlation - - "
foodagg3 Coefficient | -687C) .973(*) 1 AB7(*) .098(**) 1
Sig. (-
tailed) 0 0 0 0.001
N 332 332 332 1043 1043 1043
highstrungl | highstrung2 | highstrung3 | highstrungl | highstrung2 | highdrung3
highstrungl | COrelalion | 928(%) 694() 1 425(+%) 746(%)
Sig. (-
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
highstrung2 gggf?l'gte";? .928(*) 1 A461(*) 425(*) 1 563(*)
Sig. (-
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
highstrung3 882%'32?1? .694(*) A4B1(*) 1 T46(*) 563(**) 1
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
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Temperamenﬂ

Characteristic Correlations| CRC Raters KKOZ Raters
Friendly Friendly Friendly Friendly Friendly Friendly
conl €on2 con3 conl €ohR2 €oh3
. Correlation
friendlyconl Coefficient 1 A17(%) .996(**) 1 .120(**) A482(**)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation - o - *
friendlycon2 Coefficient AL7(*) 1 AL14(*) .120(**) 1 406(**)
Sig. (
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation 2 *x ok
friendlycon3 Coefficient .996(**) A14(%) 1 A82(*) 406(*) 1
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
friendlyfaml | friendlyfam2 | friendlyfam3 | friendlyfaml | friendlyfam2 | friendhfam3
. Correlation
friendlyfaml1 Coefficient 1 .644(*) .784(*) 1 .534(**) .530(**)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation
friendlyfam2 Coefficient .644(*) 1 .855**) .534(*) 1 .329(**)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation o - o o
friendlyfam3 Coefficient .784(*) .855(**) 1 .530(**) .329(**) 1
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
Friendly Friendly Friendly Friendly Friendly Friendly
stramgerl strarger2 stramger3 strargerl strarger2 strarger3
Friendly Correlation o
Strargenl Coefficient 1 A56(**) .910(*) 1 .623(**) 754(%%)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
Friendly Correlation o - -
Strange2 Coefficient 456(") 1 -450(") 623(") 1 -355()
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
Friendly Correlation - - - "
Strarger3 Coefficient | -910(™) A450(7) 1 754(*%) .355(**) 1
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
FRIEND FRIEND FRIEND FRIEND FRIEND FRIEND
TOTALL TOTAL2 TOTAL3 TOTAL1L TOTAL2 TOTAL3
FRIENDLY Correlation "
TOTALL Coefficient 1 664(™) -838(") 1 -406(") -688(")
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
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Temperamenﬂ

Characteristic Correlations| CRC Raters KKOZ Raters
FRIENDLY Correlation - - - -
TOTAL2 Coefficient 664(™) L 821(") -406(") 1 -344(™)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
FRIENDLY Correlation -
TOTAL3 Coefficient 838(*) 821(") L -688(™) -344(%) !
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
insecurel insecure2 insecure3 insecurel insecure?2 insecure3
. Correlation - - o
insecurel Coefficient 1 .601(**) .959(**) 1 .691(**) A402(*)
Sig. (*
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation - - - x
insecure2 Coefficient .601(*) 1 575(*) .691(*) 1 .264(**)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation - -
insecure3 Coefficient .959(**) 575(*) 1 402(**) .264(*) 1
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
investl invest2 invest3 avestl invest? ipvest3
. Correlation ) - "
investl Coefficient 1 .970(**) .952(*) 1 .133(*) .070(*)
Sig. (+
tailed) 0 0 0 0.023
N 332 332 332 1043 1043 1043
. Correlation ) - -
invest2 Coefficient .970(*) 1 .991(*) .133(*) 1 A52(%)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
. Correlation - - "
invest3 Coefficient .952(**) .991(**) 1 .070(*) A452(**) 1
Sig. (%
tailed) 0 0 0.023 0
N 332 332 332 1043 1043 1043
playfull playful2 playful3 playfull playful2 playful3
Correlation
playfull Coefficient 1 .801(**) .935(**) 1 .680(*) .699(*)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
Correlation
playful2 Coefficient .801(*) 1 .781(**) .680(**) 1 A32(%%)
Sig. (%
tailed) 0 0 0 0
1043
N 332 332 332 1043 1043
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Temperamenﬂ

Characteristic Correlations| CRC Raters KKOZ Raters
playfull playful2 playful3 playfull playful2 playful3
playful3 gggﬁl'gte{?]’g .935(*) 781(%) 1 .699(**) 432(*) 1
Sig. (&
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
smartl smart2 smart3 smartl smart2 smar3
smartl gggf?i'gte{?]? 1 702(*) 564(*) 1 530(**) 273(*)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
smart2 882;';2?]? 702(*) 1 211(%) 530(*) 1 205(**)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
smart3 ggrerf‘?l'gte'%’t‘ 564(*) 211(%) 1 273(*) 205(*) 1
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
tensel tense2 tense3 tensel tense? tense3
tensel ggrerf‘?l'gte'%? 1 872(*) 957(*) 1 A431(*) A437(*)
Sig. (%
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
tense2 gggﬁ:gg?\? 872(*) 1 .883(*) 431(*) 1 387(*)
Sig. (&
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
tense3 gggﬁl';g?]? 957(*) .883(*) 1 A437(%%) 387(*) 1
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
vocall vocaPR vocal3 vocall vocal2 voecal3d
vocall gggﬁl';g?]? 1 .986(*) 762(*) 1 816(*) 366(**)
Sig. (+
tailed) 0 0 0 0
N 332 332 332 1043 1043 1043
vocal2 ggrerf?m? .986(*) 1 812(*) 816(**) 1 .088(**)
Sig. (&
iled) 0 0 0 0.002
N 332 332 332 1043 1043 1043
vocal3 gggﬁ:gg‘r’]? 762(*) 812(*) 1 366(**) .088(**) 1
Sig. (&
iled) 0 0 0 0.002
N 332 332 332 1043 1043 1043
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APPENDIX VI
Hypotheses

Hypothesis 1: Clouded leopards haumntifiabletemperaments.
A6-1: Individual clouded leopard score averages on Temperament Assessment after Spearanank
order correlation, used for analysis in PCA.
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Noname 109 11 73 431 109 4 41 107| 72 491 108| 107]| 115
Songkla 26 78| 79| 18] 32| 60| 37| 118 6 17] 106| 83 39
Wanchai 90 6| 104 51 105 6 71 113 5 50| 110] 108] 118
Sakda 91 25 23 40 73 40 49 25 46 241 44 68 98
Mei 69 88 8 96 28 63 73 69 99 9 48| 107 32
Thapthim 111 33 61 38 87 62 14 88 64 95 96| 105| 117
Manow 117 18 39| 118 94 14 98 53 341 102| 112} 112] 119
Pukluk 28 78 60 42 48 73 86 41 42 49 79 84 70
Gaint 86 55| 50| 45| 79] 46| 106 3 25| 106] 103] 101] 116
Mesa 88 441 80| 21| 82] 26| 32 5 31| 34| 57| 93] 118
Somsri 1 106 2 62 2] 108] 119 21| 120 1 1 59 1
Nok 89 33| 34| 97| 68] 67| 76| 18| 68| 30| 48] 90| 107
Mini 34 67 79 2 48 7 58 70 46| 49] 104| 115 40
Numfun 19 90 59 23 41 3 73 87 57 6 71 93 26
Junior 100 72| 91| 12| 20| 90| 11| 107] 15] 65] 109] 113 33
Xing 42 87 27 65 18 45 33| 114 74 29 51 96 4
Brandon 51 42 48 43 25 15 49 30| 102] 55 441 84 61
Dao 30 70 141 32 23 35 771 106] 70 11 23 80 16
Zoe 27 59 15] 101| 58 60 59 81| 101] 13 15 73 86
Jasmine 22 73| 33| 118 5 66| 52| 95| 83| 20| 14| 60 12
Nattie 51 88 10 89 9 39 68| 102| 73 24 32 81 9
Thistle 8 19 29| 112 5 401 109 6 97 5 9 92 4
Nellie 35 6 21| 74| 24| 19| 76 5 87| 49| 32| 93 18
Jogayle 107 13| 102 8 89 31 10 73 8] 108] 108] 104| 111
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A6-2: R-Type Principle Component Analysisi Total variance from resulting components

Total Variance Explained
Compone Initial Extraction Sums of Squared Rotation Sums of Squared
nt Eigenvalues Loadings Loadings
0 0, 0
Total Vﬁricgn C“g“cﬂ)""“" Total Vg)ricgn Cu?lg/loativ Total Vé’ricgn Cur;”u:/loaiv
ce ce ce
1 5 39.654 39.654 5.155 | 39.654 39.654 3.053 | 23.488 23.488
2 2 18.727 58.381 2.435 | 18.727 58.381 2.722 | 20.937 44.425
3 2 12.793 71.174 1.663 | 12.793 71.174 2.692 | 20.707 65.132
4 2 11.725 82.899 1524 | 11.725 82.899 2.31 17.768 82.899
5 1 7.237 90136
6 0 3.805 93.941
7 0 2.594 96.536
8 0 1.404 97.94
9 0 1.026 98.966
10 0 0.544 99.51
11 0 0.393 99.903
12 0 0.097 100
13 0 0 100

Extracton Method: Principal Component Analysis.

A6-3: Communalities

Initial Extraction
ACTIVE 1.000 .689
AGGTOTAL 1.000 .902
CALM 1.000 .898
CONFIDENT 1.000 .768
FEARCON 1.000 513
FEARFAM 1.000 .863
FOODAG 1.000 .816
HIGHS 1.000 .836
INSECURE 1.000 .938
PLAYFUL 1.000 .938
SMART 1.000 .901
VOCAL 1.000 .814
FRIENDTOTAL 1.000 .898

Extraction Method

: Principal Component Analysis.




A6-4: Scree Plot- 4 factors were extracted which should be expected since there were |#san 30

variablesand communalities are greater than 0.7

Scree Plot

Eigenvalue
P9

N
|

|
5

| |
6 7

I
8

I
9

Component Number

A6-5: Rotated Component Matrix T Four major components of individual temperament derived
from combined keeper rated temperament assessments from 24 clouded leopards.

Component
1 2 3 4
ACTIVE -.079 * 588 *-579 -.041
AGGRESSIVETOTAL .095 -.160 * 9031 -.034
CALM *-.690 .238 -.172 * 580
CONFIDENT -.315 * 754 -.246 -.201
FEARCON -.017 .075 * 703 -.113
FEARFAM 195 .039 .223 *-,880
FOODAG .104 319 .166 *.822
HIGHS *.694 176 .021 *-568
INSECURE *930 -.261 .076 .017
PLAYFUL *.930 -.261 .076 .017
SMART *-.419 *794 -.170 .257
VOCAL -.036 *.859 .006 275
FRIENDLYTOTAL -.163 .286 *-.887 -.046

*eigenvalues> 0.4
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Hypothesis 2: Reproductively successful clouded leodaads significantly different
temperarants.

A6-6: Logistical Regression usingactor scores for each cat and comparing RS and RUS clouded leopards

B S.E. Wald df Sig. Exp(B)
Step 0 Constant -1.306 .066 393.496 1 .000 271
Score df Sig.

Step 0 Variables FAC1_4 2.675 1 .102
FAC2_4 1.999 1 157
FAC3_4 66.441 1 * 000
FAC4_4 490.467 1 *.000
Overall Statistics 561.581 4 .000

Logistical Regression using coded temperament scores for each cat and comparing RS and RUS clouded
leopards

B S.E. Wald df | Sig. | Exp(B)

Step 0 tCO”Sta” -1.335 503 7055 1| *008| .263
Score | df | Sig.
Step 0 Variables TEMP 6.215| 1| *.013
Overall Statistics 6.215| 1, .013

A6-7: Mann WhitneyUTi Resul ting Factor scores fr ceprodictvAs wde c¢tds i@ penda
determine temperanents that are significantly reproductively successful

Success N Mean Sum of Ranks U Score P Value
Rank
REGR factor score RUS 19 | 13.79 262.00 23 0.082
1 for analysis 4
RS 5 7.60 38.00
Total 24
REGR factor score RUS 19 | 12.0 228.00 38 0.499
2 for analysis 4
RS 5 14.40 72.00
Total 24
REGR factor score RUS 19 | 12.95 246.00 39 0.546
3 for analysis 4
RS 5 10.80 54.00
Total 24
REGR factor score .
4 for analysis 4 RUS 19 10.37 197.00 ! 0.004
RS 5 20.60 103.00
Total 24
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Hypothesis3: Male and Female clouded leopards hsigmificantly different

temperaments
A6-8: Mann Whithey Ui Resul ti ng factor scores from PCA with dependa
| sex N Mean Rank | Sum of Ranks | U score P value
REGR factor male
score 1dr 9 11.67 105.00 60 0.655
analysis 4
female 15 13.00 195.00
Total 24
REGR factor male
score 2 for 9 12.89 116.00 64 0.835
analysis 4
female 15 12.27 184.00
Total 24
REGR factor male
score 3 for 9 12.78 115.00 65 0.881
analysis 4
female 15 12.33 185.00
Total
24
REGR factor male
score 4 for 9 17.44 157.00 23 *0.008
analysis 4
female 15 9.53 143.00
Total 24

* indicates p<0.05

Hypothesis 4Motherreared and hanckared clouded leopards hasignificantly

different temperaments
A6-9: Manni WhitneyUiT Resul ti ng Factor Scores from PCA with depend

Mean

rearing N Rank Sum of Ranks| U Score | P Value
REGR factor score  motherreared 10 12.90 129.00 66 0.815
1 for analysis 4

handreared 14 12.21 171.00

Total 24
REGR factor score  motherreared 10 12.10 121.00 66 0.815
2 for analysis 4

handreared 14 12.79 179.00

Total 24
REGR facto_r score mother-reared 10 16.00 160.00 35 *0.040
3 for analysis 4

handreared 14 10.00 140.00

Total

24

REGR factor score  motherreared 10 9.70 97.00 42 0.101
4 for analysis 4

handreared 14 14.50 203.00

Total 24
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Hypothesis 5Clouded leopards housed at different facilities have significanfigrdiit

temperaments
A6- 10: Mann WhitheyUT Resul ti ng factor scores from PCA with
| facility N Mean Rank | Sum of Ranks | U Score | P Value
REGR factor  kkoz
score 1 for 14 10.50 147.00 42 0.101
analysis 4
cre 10 15.30 15300
Total 24
REGR factor  kkoz
score 2 for 14 14.14 198.00 47 0.178
analysis 4
cre 10 10.20 102.00
Total 24
REGR factor  kkoz
score 3 for 14 11.43 160.00 55 0.403
analysis 4
cre 10 14.00 140.00
Total
24
REGR factor  kkoz
scoe 4 for 14 11.79 165.00 60 0.558
analysis 4
crc 10 13.50 135.00
Total 24

Hypothesiss: The age of a clouded leopasiginificantlyinfluences reproductive success.

A6-11: Mann WhitneyUi Repr oducti ve successvawdbleh fageod as
\E)aerip;%r;gant gﬁgégggcwe N '\RAZﬁE Sum of Ranks U Score P Value
age RUS 19 12.89 245.00 40 0.590

successful 5 11.00 55.00
Total 24

Hypothesis 7The age of alouded leopardignificantly influence temperament.

A6-12: Sp e ar ma n DQrdeRComelation 7 Age versus Temperament.

Age Factor Factor Factor Factor
9 Score 1 Score 2 Score 3 Score 4
Age | Correlation 1 0.239 -0.212 0.372 -0.017
Coefficient
Sig. (2 0.261 0.32 0.074 0.937
tailed)
N 24 24 24 24 24

* Correlation is significant at the 0.05 leveli@led).
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APPENDIX VII
Results of Keeper rated Temperament Assessments of 24 clouded leopards

A7-1: Mean and Standard Deviations of Temperament Characteristics from keeper rated temperament
assessrants of 24 clouded leopards grouped by reproductive success.

ALL CATS MALE FEMALE
Temperament
Characteristic Success Mean StDev Mean StDev Mean StDev
ACTIVE RUS 60.68 37.08 63.83 27.78 59.23 41.63
RS 55.60 40.98 75.00 43.49 26.50 10.61
AGGRESSIVE RUS 53.11 29.91 64.00 25.34 48.08 31.43
RS 50.40 39.14 31.67 40.20 78.50 16.26
CALM RUS 39.32 28.61 35.17 30.60 41.23 28.73
RS 78.80 16.28 85.33 16.44 69.00 14.14
CONFIDENT RUS 53.95 36.72 53.17 29.08 54.31 40.86
RS 99.80 16.25 108.00 2.00 8750 23.33
FEARCON RUS 49.42 25.22 48.00 25.77 50.08 26.00
RS 16.00 24.65 23.33 31.77 5.00 2.83
FEARFAM RUS 63.00 33.18 48.67 24.74 69.62 35.30
RS 35.80 30.49 16.00 18.25 65.50 10.61
FOODAG RUS 53.84 41.41 75.17 40.17 44.00 39.59
RS 99.00 20.04 112.67 5.51 78.50 12.02
FRIENDLY RUS 44.05 32.84 31.17 20.80 50.00 36.28
RS 67.00 36.98 82.00 43.35 44.50 4.95
HIGHSTRUNG RUS 63.84 36.21 48.00 29.10 71.15 37.82
RS 18.20 16.39 22.00 19.31 12.50 14.85
INSECURE RUS 65.21 32.67 67.67 33.01 64.08 33.8
RS 37.20 30.38 27.67 38.40 51.50 7.78
PLAYFUL RUS 43.63 35.79 32.17 23.07 48.92 40.04
RS 34.20 21.09 38.67 18.77 27.50 30.41
SMART RUS 89.21 16.29 91.33 17.11 88.23 16.52
RS 101.20 12.93 99.33 14.15 104.00 15.56
VOCAL RUS 59.58 47.22 40.67 34.02 68.31 50.99
RS 67.60 44.99 90.67 44.77 33.00 9.90
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A7-2: Mean and Standard Deviations of Temperament Characteristics from keeper rated temperament
assessments of 24 clouded leopards grouped by rearing.

ALL CATS MALE FEMALE
Temperament
Characteristic Rearing Mean StDev Mean StDev Mean StDev
ACTIVE MR 41.00 37.36 47.50 30.41 39.38 40.59
HR 72.93 31.69 73.29 31.44 72.57 34.46
AGGRESSIVE MR 67.20 29.09 83.00 7.07 63.25 31.49
HR 42.07 29.04 44,71 32.15 39.43 27.87
CALM MR 43.80 2666 43.50 50.20 43.88 23.53
HR 50.21 34.34 54.29 35.49 46.14 35.46
CONFIDENT MR 64.70 43.73 77.00 41.01 61.63 46.52
HR 62.64 35.53 69.86 37.61 55.43 34.64
FEARCON MR 48.00 33.08 61.50 2.12 44.63 36.62
HR 38.50 24.69 33.57 29.83 43.43 19.36
FEARFAM MR 81.10 27.08 55.00 25.46 87.63 24.64
HR 40.36 27.99 32.86 27.23 47.86 28.71
FOODAG MR 54.40 40.99 93.50 34.65 44.63 37.99
HR 69.57 43.03 86.00 40.11 53.14 42.12
FRIENDLY MR 38.20 30.98 30.00 2.83 40.25 34.76
HR 56.43 35.51 53.29 41.31 59.57 31.67
HIGHSTRUNG MR 63.60 44.28 57.00 55.15 65.25 45.51
HR 47.71 32.58 34.29 20.36 61.14 38.27
INSECURE MR 60.90 37.05 52.50 65.76 63.00 33.50
HR 58.29 32.36 54.86 34.80 61.71 32.10
PLAYFUL MR 36.40 39.47 13.00 5.66 42.25 42.47
HR 45.43 28.67 40.43 19.36 50.43 36.72
SMART MR 90.60 19.65 95.00 16.97 89.50 21.17
HR 92.50 13.92 93.71 16.84 91.29 11.53
VOCAL MR 45.90 42.73 35.50 4.95 48.50 48.01
HR 72.21 46.42 63.57 47.51 80.86 47.29

A7-3: Mean and Standard Deviations of Temperament Chracteristics from keeper rated temperament
assessments of 24 clouded leopards grouped by rearing.

ALL CATS MALE FEMALE
Temperament
Characteristic Facility Mean StDev Mean StDev Mean StDev
ACTIVE CRC 47.30 32.39 55.75 30.73 41.67 35.03
KKOZz 68.43 38.75 77.00 31.84 63.67 43.15
AGGRESSIVE CRC 52.90 30.83 67.75 18.77 43.00 34.72
KKOZ 52.29 32.47 41.60 38.59 58.22 29.29
CALM CRC 39.00 32.32 45.00 33.71 35.00 33.91
KKOZz 53.64 29.51 57.40 40.33 51.56 24.24
CONFIDENT CRC 43.70 36.61 56.75 36.81 35.00 37.05
KKOzZ 77.64 33.81 83.20 34.02 74.56 35.35
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ALL CATS MALE FEMALE
Temperament
Characteristic Facility Mean StDev Mean StDev Mean StDev
KKOZ 41.36 32.40 34.60 28.44 45.11 35.46
FEARFAM CRC 54.40 30.75 42.50 27.78 62.33 32.41
KKOZ 59.43 37.01 34.00 29.09 73.56 34.26
FOODAG CRC 71.90 4251 89.25 39.66 60.33 43.68
KKOZ 57.07 42.06 86.40 39.38 40.78 35.53
FRIENDLY CRC 27.60 26.36 21.50 3.11 31.67 34.57
KKOZ 64.00 31.61 69.40 38.60 61.00 29.15
HIGHSTRUNG CRC 65.40 40.28 38.00 22.11 83.67 40.32
KKOZ 46.43 35.32 40.40 34.83 49.78 37.22
INSECURE CRC 71.00 33.43 65.25 36.40 74.83 34.24
KKOZ 51.07 32.39 45.60 41.13 54.11 28.81
PLAYFUL CRC 37.90 31.77 40.00 24.58 36.50 38.06
KKOZ 44.36 34.93 29.80 18.75 52.44 40.01
SMART CRC 87.60 15.36 93.25 14.82 83.83 15.82
KKOZ 94.64 16.65 94.60 18.23 94.67 16.86
VOCAL CRC 35.40 37.76 28.50 24.72 40.00 46.22
KKOZ 79.71 43.14 80.40 41.76 79.33 46.38

Mann Whitney U Mean Rank Analysis of Temperament Assessments

Hypothesis8: Cloudal leopardemperamentharacteristics vary between reproductively
successful anRUS individuals

Temper ament

A7-4: Mean ranks for each characteristic in the
Temperament REPRODUCTIVE N Mean Sum of U Score P Values
Characteristic SUCCESS Rank Ranks

ACTIVE RUS 19 12.79 243.00 42 0.696
RS 5 11.40 57.00
Total 24

AGGRESSIVE  RUS 19 12.63 240.00 45 0.859
RS 5 12.00 60.00
Total 24

CALM RUS 19 10.74 204.00 14 *0.017
RS 5 19.20 96.00
Total 24

CONFIDENT RUS 19 10.82 205.50 15.5 *0.023
RS 5 18.90 94.50
Total 24

FEARCON RUS 19 14.39 273.50 11.5 *0.010
RS 5 5.30 26.50
Total 24
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Temperament REPRODUCTIVE Mean Sum of
Characteristic SUCCESS N Rank Ranks UScore | P Values
FEARFAM RUS 19 13.76 261.50 23.5 0.088
RS 5 7.70 38.50
Total 24
FOODAG RUS 19 10.87 206.50 16.5 *0.027
RS 5 18.70 93.50
Total 24
FRIENDLY RUS 19 11.39 216.50 26.5 0.135
RS 5 16.70 83.50
Total 24
HIGHSTRUNG RUS 19 14.34 272.50 12.5 *0.013
RS 5 5.50 27.50
Total 24
INSECURE RUS 19 13.76 261.50 23.5 0.088
RS 5 7.70 38.50
Total 24
PLAYFUL RUS 19 12.68 241.00 44 0.836
RS 5 11.80 59.00
Total 24
SMART RUS 19 11.34 215.50 255 0.117
RS 5 16.90 84.50
Total 24
VOCAL RUS 19 11.97 227.50 375 0.477
RS 5 14.50 72.50
Total 24

* indicates p < 0.05

HypothesifQ: Clouded leopartemperamentharacteristics vary between males and
females

A7-5: Mean ranks of clouded leopardcharacteristic from keeper rated Temperament Assessments with

dependant wvariabl e ifsexo.
-Cr:ir:rg?:rtiwsiir::t SEX N '\Rﬂzﬁlr(l Sum of Ranks U Score P Values

ACTIVE MALE 9 14.39 129.50 50.5 0.311
FEMALE 15 11.37 170.50
Total 24

AGGRESSIVE MALE 9 12.50 112.50 67.5 1.000
FEMALE 15 12.50 187.50
Total 24

CALM MALE 9 13.06 117.50 62.5 0.766
FEMALE 15 12.17 182.50
Total 24
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Eﬁ?&i@?&'y SEX N '\RA:;T Sum of Ranks U Score P Values

CONFIDENT MALE 9 14.33 129.00 51 0.325
FEMALE 15 11.40 171.00
Total 24

FEARCON MALE 9 11.78 106.00 61 0.698
FEMALE 15 12.93 194.00
Total 24

FEARFAM MALE 9 8.39 75.50 30.5 *0.027
FEMALE 15 14.97 224.50
Total 24

FOODAG MALE 9 17.22 155.00 25 *0.011
FEMALE 15 9.67 145.00
Total 24

FRIENDLY MALE 9 12.44 112.00 67 0.976
FEMALE 15 12.53 188.00
Total 24

HIGHSTRUNG MALE 9 9.89 89.00 44 0.161
FEMALE 15 14.07 211.00
Total 24

INSECURE MALE 9 11.83 106.50 61.5 0.720
FEMALE 15 12.90 193.50
Total 24

PLAYFUL MALE 9 12.11 109.00 64 0.834
FEMALE 15 12.73 191.00
Total 24

SMART MALE 9 13.50 121.50 58.5 0.591
FEMALE 15 11.90 178.50
Total 24

VOCAL MALE 9 12.11 109.00 64 0.835
FEMALE 15 12.73 191.00
Total 24

*indicates p<0.05
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Hypothesis 10: Clouded leopard temperament charaatengry depending on rearing.
A7-6: Mean ranks of clouded leopard characteristic from keeper rated Temperament Assessments with
Airearingo

dependant

variabl e

Temperament

Mean

Sum of

Characteristic REARING N Rank Ranks U Score P Values

ACTIVE MOTHER-REARED 10 8.40 84.00 29 *0.016
HAND-REARED 14 15.43 216.00
Total 24

AGGRESSIVE MOTHER -REARED 10 15.95 159.50 35.5 *0.043
HAND-REARED 14 10.04 140.50
Total 24

CALM MOTHER-REARED 10 11.80 118.00 63 0.682
HAND-REARED 14 13.00 182.00
Total 24

CONFIDENT MOTHER-REARED 10 12.35 123.50 68.5 0.930
HAND-REARED 14 12.61 176.50
Total 24

FEARCON MOTHER-REARED 10 13.90 139.00 56 0.412
HAND-REARED 14 11.50 161.00
Total 24

FEARFAM MOTHER -REARED 10 17.20 172.00 23 *0.006
HAND-REARED 14 9.14 128.00
Total 24

FOODAG MOTHER-REARED 10 10.60 106.00 51 0.266
HAND-REARED 14 13.86 194.00
Total 24

FRIENDLY MOTHER-REARED 10 10.60 106.00 51 0.266
HAND-REARED 14 13.86 194.00
Total 24

HIGHSTRUNG MOTHER-REARED 10 14.10 141.00 54 0.349
HAND-REARED 14 11.36 159.00
Total 24

INSECURE MOTHER-REARED 10 12.55 125.50 69.5 0.977
HAND-REARED 14 12.46 174.50
Total 24

PLAYFUL MOTHER-REARED 10 10.10 101.00 46 0.159
HAND-REARED 14 14.21 199.00
Total 24

SMART MOTHER-REARED 10 12.40 124.00 69 0.953
HAND-REARED 14 12.57 176.00
Total 24

VOCAL MOTHER-REARED 10 10.65 106.50 51.5 0.278
HAND-REARED 14 13.82 193.50
Total 24

* indicates p<0.05




Hypothesisll: Clouded leopartemperamentharactestics vary based on facility.
A7-7: Mean ranks of clouded leopardcharacteristic from keeper ratedTemperament Assessments with

dependant variable Afacilityo.
comperament | FaciLITY | N Mean | Sum of U Score P Values

ACTIVE CRC 10 10.70 107.00 52 0.292
KKOZ 14 13.79 193.00
Total 24

AGGRESSIVE CRC 10 12.40 124.00 69 0.953
KKOZ 14 12.57 176.00
Total 24

CALM CRC 10 10.30 103.00 48 0.198
KKOZ 14 14.07 197.00
Total 24

CONFIDENT CRC 10 9.00 90.00 35 *0.040
KKOZ 14 15.00 210.00
Total 24

FEARCON CRC 10 12.90 129.00 66 0.815
KKOZ 14 12.21 171.00
Total 24

FEARFAM CRC 10 12.10 121.00 66 0.815
KKOz 14 12.79 179.00
Total 24

FOODAG CRC 10 14.10 141.00 54 0.349
KKOZ 14 11.36 159.00
Total 24

FRIENDLY CRC 10 8.00 80.00 25 *0.008
KKOZ 14 15.71 220.00
Total 24

HIGHSTRUNG CRC 10 14.50 145.00 50 0.241
KKOZ 14 11.07 155.00
Total 24

INSECURE CRC 10 15.60 156.00 39 0.069
KKOZ 14 10.29 144.00
Total 24

PLAYFUL CRC 10 12.00 120.00 65 0.769
KKOZ 14 12.86 180.00
Total 24

SMART CRC 10 10.45 104.50 49.5 0.229
KKOzZ 14 13.96 195.50
Total 24

VOCAL CRC 10 8.30 83.00 28 *0.014
KKOZ 14 15.50 217.00
Total 24
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Hypothesisl2: Male clouded leopard temperament characteristics vagndiépy on

reproductive success.
A7-8: Mean ranks of male clouded leopardcharacteristicsfrom keeper rated Temperament Assesments with
dependant variablefi s u c.coe s s

Temperament Reproductive Mean Sum of

Characteristic Success N Rank Ranks U Score P Values

ACTIVE RUS 6 4.83 29.00 8 0.796
RS 3 5.33 16.00
Total 9

AGGRESSIVE RUS 6 5.83 35.00 4 0.197
RS 3 3.33 10.00
Total 9

CALM RUS 6 3.83 23.00 2 0.071
RS 3 7.33 22.00
Total 9

CONFIDENT RUS 6 3.83 23.00 2 0.70
RS 3 7.33 22.00
Total 9

FEARCON RUS 6 5.83 35.00 4 0.197
RS 3 3.33 10.00
Total 9

FEARFAM RUS 6 6.17 37.00 2 0.70
RS 3 2.67 8.00
Total 9

FOODAG RUS 6 3.92 23.50 2.5 0.092
RS 3 7.17 21.50
Total 9

FRIENDLY RUS 6 3.67 22.00 1 0.390
RS 3 7.67 23.00
Total 9

HIGHSTRUNG RUS 6 5.75 34.50 4.5 0.243
RS 3 3.50 10.50
Total 9

INSECURE RUS 6 6.00 36.00 3 0.121
RS 3 3.00 9.00
Total 9

PLAYFUL RUS 6 4.83 29.00 8 0.796
RS 3 5.33 16.00
Total 9

SMART RUS 6 4.58 27.50 6.5 0.517
RS 3 5.83 17.50
Total 9

VOCAL RUS 6 3.83 23.00 2 0.071
RS 3 7.33 22.00
Total 9
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Hypothesisl3: Male clouded leopard temperaments charagttesi vary depending on

rearing

A7-9: Mean ranks male clouded leopardcharacteristicsfrom keeper rated Temperament Assessments with

dependant variabl e irearingo.

Cramaarote. | REARING N Rank Séuarﬂkf U Score | P Values

ACTIVE MOTHER-REARED 1 1.00 1.00 0 0.121
HAND-REARED 8 5.50 44.00
Total 9

AGGRESSIVE MOTHER-REARED 1 7.00 7.00 2 0.439
HAND-REARED 8 4.75 38.00
Total 9

CALM MOTHER-REARED 1 7.00 7.00 2 0.439
HAND-REARED 8 4.75 38.00
Total 9

CONFIDENT MOTHER-REARED 1 6.00 6.00 3 0.697
HAND-REARED 8 4.88 39.00
Total 9

FEARCON MOTHER-REARED 1 7.00 7.00 2 0.439
HAND-REARED 8 4.75 38.00
Total 9

FEARFAM MOTHER-REARED 1 5.00 5.00 4 1.000
HAND-REARED 8 5.00 40.00
Total 9

FOODAG MOTHER-REARED 1 9.00 9.00 0 0.120
HAND-REARED 8 4.50 36.00
Total 9

FRIENDLY MOTHER-REARED 1 6.00 6.00 3 0.699
HAND-REARED 8 4.88 39.00
Total 9

HIGHSTRUNG MOTHER-REARED 1 3.00 3.00 2 0.437
HAND-REARED 8 5.25 42.00
Total 9 1

INSECURE MOTHER-REARED 1 2.00 2.00 0.245
HAND-REARED 8 5.38 43.00
Total 9

PLAYFUL MOTHER-REARED 1 3.00 3.00 2 0.439
HAND-REARED 8 5.25 42.00
Total 9

SMART MOTHER-REARED 1 3.00 3.00 2 0.436
HAND-REARED 8 5.25 42.00
Total 9

VOCAL MOTHER-REARED 1 5.00 5.00 4 1.000
HAND-REARED 8 5.00 40.00
Total 9
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Hypothesisl4: Male clouded leopard temperament charactesistary depending on

facility.
A7-10: Mean ranks of male clouded leopardcharacteristicsfrom keeper rated Temperament Assessments with
dependat v ari abl e Aifacilityo.
Temperament Mean
Characteristic FACILITY N Rank Sum of Ranks) U Score P Values
ACTIVE CRC 4 4.25 17.00 7 0.462
KKOz 5 5.60 28.00
Total 9
AGGRESSIVE  CRC 4 5.75 23.00 7 0.462
KKOz 5 4.40 22.00
Total 9
CALM CRC 4 4.75 19.00 9 0.806
KKOz 5 5.20 26.00
Total 9
CONFIDENT CRC 4 4.13 16.50 6.5 0.389
KKOz 5 5.70 28.50
Total 9
FEARCON CRC 4 5.50 22.00 8 0.624
KKOz 5 4.60 23.00
Total 9
FEARFAM CRC 4 5.63 22.50 7.5 0.539
KKOz 5 4.50 22.50
Total 9
FOODAG CRC 4 4.88 19.50 9.5 0.902
KKOz 5 5.10 25.50
Total 9
FRIENDLY CRC 4 2.50 10.00 0 *0.014
KKOZz 5 7.00 35.00
Total 9
HIGHSTRUNG CRC 4 5.13 20.50 9.5 0.902
KKOz 5 4.90 2450
Total 9
INSECURE CRC 4 6.00 24.00 6 0.327
KKOz 5 4.20 21.00
Total 9
PLAYFUL CRC 4 6.00 24.00 6 0.327
KKOz 5 4.20 21.00
Total 9
SMART CRC 4 5.00 20.00 10 1.000
KKOz 5 5.00 25.00
Total 9
VOCAL CRC 4 3.25 13.00 3 0.086
KKOz 5 6.40 32.00
Total 9
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Hypothesisl5: Female clouded leopard temperament characteristics vaepndieg on

reproductive success.
A7-11: Mean ranks of female clouded leopardsharacteristics from keeper rated Temperament Assessments

with dependantvari a b | e fsuccesso.

Temperament | REPRODUCTIVESU Mean Sum of

Characteristic CCESS N Rank Ranks U Score P Values

ACTIVE RUS 13 8.46 110.00 7 0.308
RS 2 5.00 10.00
Total 15

AGGRESSIVE RUS 13 7.38 96.00 5 0.174
RS 2 12.00 24.00
Total 15

CALM RUS 13 7.46 97.00 6 0.234
RS 2 11.50 23.00
Total 15

CONFIDENT RUS 13 7.54 98.00 7 0.308
RS 2 11.00 22.00
Total 15

FEARCON RUS 13 9.00 117.00 0 *0.027
RS 2 1.50 3.00
Total 15

FEARFAM RUS 13 8.23 107.00 10 0.610
RS 2 6.50 13.00
Total 15

FOODAG RUS 13 7.62 99.00 8 0.395
RS 2 10.50 21.00
Total 15

FRIENDLY RUS 13 8.19 106.50 10.5 0.671
RS 2 6.75 13.50
Total 15

HIGHSTRUNG RUS 13 8.85 115.00 2 0.061
RS 2 2.50 5.00
Total 15

INSECURE RUS 13 8.23 107.00 10 0.610
RS 2 6.50 13.00
Total 15

PLAYFUL RUS 13 8.23 107.00 10 0.609
RS 2 6.50 13.00
Total 15

SMART RUS 13 7.38 96.00 5 0.173
RS 2 12.00 24.00
Total 15

VOCAL RUS 13 8.23 107.00 10 0.610
RS 2 6.50 13.00
Total 15
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Hypothesisl6: Female clouded leopard temperament charattsrigary depending on

rearing.
A7-12: Mean ranks of femaleclouded leopardcharacteristicsfrom keeper rated Temperament Assessments

with dependantvari a b | e irearingo.

Ei:rgirtg?iqsetirg REARING N '\lggﬁlrg Séuarﬂkf UScore | P Values

ACTIVE MOTHER-REARED 7 5.86 41.00 13 0.830
HAND-REARED 8 90.88 79.00
Total 15

AGGRESSIVE MOTHER-REARED 7 9.57 67.00 17 0.203
HAND-REARED 8 6.63 53.0
Total 15

CALM MOTHER-REARED 7 7.14 50.00 22 0.487
HAND-REARED 8 8.75 70.00
Total 15

CONFIDENT MOTHER-REARED 7 7.43 52.00 24 0.643
HAND-REARED 8 8.50 68.00
Total 15

FEARCON MOTHER-REARED 7 8.86 62.00 22 0.487
HAND-REARED 8 7.25 58.00
Total 15

FEARFAM MOTHER -REARED 7 11.00 77.00 7 *0.015
HAND-REARED 8 5.38 43.00
Total 15

FOODAG MOTHER-REARED 7 7.00 49.00 21 0.417
HAND-REARED 8 8.88 71.00
Total 15

FRIENDLY MOTHER-REARED 7 6.50 45.50 17.5 0.223
HAND-REARED 8 9.31 74.50
Total 15

HIGHSTRUNG MOTHER-REARED 7 957 67.00 17 0.203
HAND-REARED 8 6.63 53.00
Total 15

INSECURE MOTHER-REARED 7 8.14 57.00 27 0.908
HAND-REARED 8 7.88 63.00
Total 15

PLAYFUL MOTHER-REARED 7 6.86 48.00 20 0.353
HAND-REARED 8 9.00 72.00
Total 15

SMART MOTHER-REARED 7 7.00 49.00 21 0.416
HAND-REARED 8 8.88 71.00
Total 15

VOCAL MOTHER-REARED 7 6.86 48.00 20 0.355
HAND-REARED 8 9.00 72.00
Total 15
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Hypothesisl7. Femaleclouded leopard temperament characteristics vary depending on

facility.
A7-13: Mean ranks of femaleclouded leopardcharacteristicsfrom keeper rated Temperament Assessments
with dependant variabl e Afacilityo.
Temperament Mean Sum of
Characteristic FACILITY N Rank Ranks U Score P Values
ACTIVE CRC 6 6.83 41.00 20 0.409
KKOz 9 8.78 79.00
Total 15
AGGRESSIVE CRC 6 6.67 40.00 19 0.345
KKOz 9 8.89 80.00
Total 15
CALM CRC 6 5.83 35.00 14 0.126
KKOz 9 9.44 85.00
Total 15
CONFIDENT CRC 6 5.67 34.00 13 0.099
KKOz 9 9.56 86.00
Total 15
FEARCON CRC 6 7.83 47.00 26 0.906
KKOz 9 8.11 73.00
Total 15
FEARFAM CRC 6 6.92 41.50 20.5 0.443
KKOz 9 8.72 78.50
Total 15
FOODAG CRC 6 9.75 58.50 16.5 0.216
KKOz 9 6.83 61.50
Total 15
FRIENDLY CRC 6 6.17 37.00 16 0.194
KKOz 9 9.22 83.00
Total 15
HIGHSTRUNG CRC 6 10.08 60.50 145 0.140
KKOz 9 6.61 59.50
Total 15
INSECURE CRC 6 10.17 61.00 14 0.126
KKOz 9 6.56 59.00
Total 15
PLAYFUL CRC 6 7.00 42.00 21 0.478
KKOz 9 8.67 78.00
Total 15
SMART CRC 6 6.17 37.00 16 0.193
KKOz 9 9.22 83.00
Total 15
VOCAL CRC 6 5.67 34.00 13 0.099
KKOz 9 9.56 86.00
Total 15
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APPENDIX VIII

Results of Behavioral observations obtained from 18 diffédreatment®f 24 individual
clouded leopards

A8-1: Mean and Standard Deviations of Behavioral Responsé&®m all treatments on 24 clouded leopards
grouped by sex and reproductive success

ALL CATS MALE FEMALE

Variable Success Mean StDev Mean StDev Mean StDev
Age RUS 7.74 4.59 7.50 5.36 7.85 4.43
RS 6.00 3.16 5.00 2.00 7.50 4.95

AP RUS 11.83 6.73 12.78 6.21 11.40 7.16
RS 12.84 5.40 14.50 5.11 10.34 6.60

Bl RUS 1.54 2.63 2.72 3.57 1.00 2.01
RS 0.40 0.89 0.00 0.00 1.00 1.41

CL RUS 0.95 2.33 0.86 1.44 0.99 2.70
RS 0.13 0.22 0.17 0.29 0.09 0.12

DEFAC RUS 0.01 0.04 0.00 0.00 0.01 0.05
RS 0.07 0.09 0.11 0.10 0.00 0.00

FLE RUS 1.02 1.27 1.28 1.66 0.90 1.10
RS 1.30 0.81 1.11 0.79 1.58 1.06

FLIN RUS 1.18 1.38 0.58 0.66 1.46 1.55
RS 2.10 2.75 0.17 0.29 5.00 141

GH RUS 12.84 20.69 18.58 25.76 10.19 18.48
RS 9.63 15.06 4.17 4.86 17.84 25.22

GR RUS 12.49 8.94 12.25 8.77 12.60 9.36
RS 9.67 5.03 8.33 3.94 11.67 7.54

LAT RUS 101.10 98.16 121.24 128.17 91.81 85.51
RS 1.40 1.33 1.08 0.94 1.88 2.12

LICK RUS 12.10 11.95 8.75 7.17 13.64 13.58
RS 14.30 12.95 21.61 11.18 3.34 4.48

LY RUS 0.36 0.18 0.41 0.20 0.34 0.17
RS 0.58 0.14 0.51 0.14 0.70 0.02

MEOW RUS 3.3 8.40 6.03 14.44 2.46 3.83
RS 11.60 13.63 8.39 9.20 16.42 22.27

00s RUS 0.21 0.22 0.23 0.30 0.21 0.18
RS 0.00 0.01 0.01 0.01 0.00 0.00

PA RUS 0.01 0.02 0.01 0.01 0.01 0.02
0.01

RS 0.02 0.04 0.03 0.05 0.01
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ALL CATS MALE FEMALE
Variable Success Mean StDev Mean StDev Mean StDev
PAT RUS 0.01 0.02 0.01 0.02 0.01 0.02
RS 0.03 0.03 0.05 0.02 0.00 0.00
PRUSTEN RUS 0.81 2.03 0.17 0.41 1.10 2.41
RS 16.70 18.08 10.16 1451 26.50 23.80
PS RUS 12.30 32.03 13.61 28.01 11.69 34.80
RS 8.23 17.76 0.39 0.35 20.00 28.28
ROL RUS 0.71 1.42 1.50 2.25 0.35 0.67
RS 0.00 0.00 0.00 0.00 0.00 0.00
RT RUS 0.03 0.11 0.08 0.20 0.00 0.00
RS 0.30 0.45 0.00 0.00 0.75 0.35
RU RUS 0.00 0.00 0.00 0.00 0.00 0.00
RS 0.00 0.00 0.00 0.00 0.00 0.00
RUBother RUS 12.17 17.83 13.56 22.23 11.53 16.41
RS 3.63 4.87 4.83 6.41 1.83 141
RUBtotal RUS 9.20 13.26 12.34 21.14 7.76 8.38
RS 2.03 1.55 2.17 1.93 1.83 1.41
RUBtrial RUS 0.97 1.72 0.78 1.10 1.06 1.97
RS 0.00 0.00 0.00 0.00 0.00 0.00
SIT RUS 0.15 0.08 0.07 0.06 0.18 0.07
RS 0.10 0.06 0.12 0.07 0.06 0.03
SNIFFobject RUS 111.55 119.06 123.72 68.21 105.94 138.62
RS 75.37 26.82 61.78 18.50 95.75 28.40
SNIFFtrial RUS 72.82 44.06 75.33 27.71 71.65 50.87
RS 64.30 17.66 71.72 18.17 53.17 13.20
ST RUS 0.18 0.09 0.20 0.09 0.18 0.10
RS 0.22 0.05 0.24 0.05 0.18 0.02
STEREO RUS 0.16 0.43 0.00 0.00 0.23 0.50
RS 0.00 0.00 0.00 0.00 0.00 0.00
TIA RUS 304.17 220.30 288.65 218.77 311.34 229.52
RS 153.10 95.44 87.54 45.81 251.44 0.03
TSI RUS 61.17 42.00 64.94 45.53 59.44 42.09
RS 101.08 23.00 105.20 21.97 94.91 32.01
TTS RUS 136.66 120.15 168.83 138.16 121.82 113.78
RS 22.57 28.69 28.34 38.40 13.92 9.72
URINES RUS 3.20 10.27 0.59 0.67 4.41 12.37
RS 2.90 2.67 3.67 3.08 1.75 2.23
URINEW RUS 0.18 0.58 0.03 0.07 0.24 0.69
RS 1.67 2.52 2.78 2.84 0.00 0.00
URINtotal RUS 1.90 4.78 0.61 0.65 2.50 5.73
RS 1.77 1.24 2.44 1.00 0.75 0.82
VOCtotal RUS 3.66 6.73 4.20 9.95 3.41 5.15
RS 21.87 27.87 9.22 3.67 40.84 43.37
WA RUS 0.08 0.05 0.08 0.04 0.08 0.05
RS 0.05 0.03 0.04 0.02 0.07 0.03
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A8-2: Mean and Standard Deviations of Behavioral Responses from dtkatments on 24 clouded leopards
grouped byrearing.

ALL CATS MALE FEMALE
Behavioral
Observation Rearing Mean StDev Mean StDev Mean StDev
Age MR 8.50 4.30 4.50 3.54 9.50 4.04
HR 6.57 4.33 7.29 4.82 5.86 4.02
AP MR 9.83 6.26 11.92 6.72 9.31 6.51
HR 13.62 6.21 13.76 5.78 13.48 7.07
BI MR 0.97 211 0.50 0.71 1.08 2.36
HR 1.55 2.64 2.19 3.50 0.90 1.37
CL MR 0.70 1.30 2.09 2.24 0.36 0.87
HR 0.83 2.56 0.22 0.43 1.45 3.63
DEFAC MR 0.02 0.05 0.00 0.00 0.02 0.06
HR 0.02 0.06 0.05 0.08 0.00 0.00
FLE MR 0.67 0.74 0.34 0.23 0.75 0.81
HR 1.37 1.36 1.48 1.47 1.26 1.35
FLIN MR 1.90 2.29 0.75 1.06 2.19 2.48
HR 1.00 1.09 0.36 0.48 1.64 1.18
GH MR 13.33 21.63 1.84 1.65 16.21 23.54
HR 11.35 18.44 17.19 23.85 5.50 9.40
GR MR 10.15 8.93 10.17 2.60 10.15 10.07
HR 13.16 7.84 11.17 8.55 15.14 7.15
LAT MR 62.94 75.02 28.42 40.18 71.57 81.12
HR 92.75 109.88 96.26 130.53 89.24 95.34
LICK MR 13.97 15.55 16.92 21.09 13.23 15.63
HR 11.55 8.98 11.93 7.69 11.17 10.75
LY MR 0.45 0.23 0.58 0.04 0.41 0.25
HR 0.38 0.16 0.40 0.19 0.36 0.13
MEOW MR 6.38 9.94 3.34 4.72 7.15 10.98
HR 4.45 10.22 7.81 13.96 1.10 2.21
00S MR 0.19 0.22 0.03 0.04 0.23 0.24
HR 0.16 0.21 0.19 0.29 0.13 0.09
PA MR 0.01 0.03 0.05 0.06 0.00 0.00
HR 0.01 0.02 0.01 0.01 0.01 0.02
PAT MR 0.00 0.01 0.02 0.02 0.00 0.00
HR 0.02 0.03 0.03 0.03 0.01 0.02
PRUSTEN MR 5.98 13.54 0.17 0.23 7.44 14.96
HR 2.79 7.18 4.45 9.94 1.12 2.54
PS MR 17.14 40.55 0.75 0.35 21.23 44.92
HR 7.39 18.49 11.62 26.10 3.17 4.23
ROL MR 0.08 0.21 0.09 0.12 0.08 0.24
HR 0.91 1.61 1.26 2.15 0.55 0.86
RT MR 0.20 0.35 0.25 0.35 0.19 0.37
0.00
HR 0.00 0.00 0.00 0.00 0.00




ALL CATS MALE FEMALE
Behavioral
Observation Rearing Mean StDev Mean StDev Mean StDev
RU MR 0.00 0.00 0.00 0.00 0.00 0.00
HR 0.00 0.00 0.00 0.00 0.00 0.00
RUBother MR 4.27 6.63 1.00 141 5.08 7.24
HR 14.76 19.74 13.41 20.27 1612 20.71
RUBtotal MR 4.13 6.40 1.25 1.06 4.85 7.04
HR 10.26 14.65 11.14 19.56 9.38 8.97
RUBtrial MR 0.27 0.43 0.25 0.35 0.27 0.47
HR 1.13 1.98 0.60 1.07 1.67 2.58
SIT MR 0.13 0.07 0.09 0.04 0.14 0.08
HR 0.14 0.09 0.09 0.07 0.19 0.08
SNIFFobjeat MR 46.28 38.92 50.67 15.08 45.19 43.68
HR 145.25 121.67 118.05 63.68 172.45 162.15
SNIFFtrial MR 63.25 49.20 91.67 2.35 56.15 53.13
HR 76.61 32.41 69.12 24.93 84.09 39.03
ST MR 0.17 0.07 0.21 0.01 0.16 0.07
HR 0.21 0.09 0.21 0.09 0.21 0.10
STEREO MR 0.03 0.10 0.00 0.00 0.04 0.12
HR 0.19 0.49 0.00 0.00 0.38 0.66
TIA MR 342.03 237.62 200.26 224.68 377.47 241.25
HR 223.18 177.55 227.72 213.21 218.64 151.00
TSI MR 72.01 47.04 90.92 12.02 67.28 51.93
HR 67.69 39.36 74.77 48.34 60.61 30.06
TTS MR 95.45 120.69 30.92 40.60 111.58 13041
HR 125.36 117.14 148.02 138.38 102.69 96.85
URINES MR 1.30 1.37 1.75 2.47 1.19 121
HR 4.45 11.94 1.57 2.38 7.33 16.84
URINEW MR 0.25 0.79 0.00 0.00 0.31 0.88
HR 0.66 1.61 1.22 2.20 0.10 0.19
URINtotal MR 0.95 0.86 0.75 1.06 1.00 0.88
HR 2.54 5.52 1.36 1.23 3.71 7.83
VOCtotal MR 11.75 21.76 2.50 3.54 14.06 24.01
HR 4.38 7.10 6.83 9.41 1.93 2.60
WA MR 0.06 0.04 0.04 0.03 0.06 0.04
HR 0.09 0.05 0.07 0.04 0.10 0.06
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A8-3: Mean and Standard Deviations of Behavioral Responses from dheatments on 24 clouded leopards
grouped by facility.

ALL CATS MALE FEMALE
Variable Facility Mean StDev Mean StDev Mean StDev
Age KKOZ 5.36 2.87 4.00 2.00 6.11 3.10
CRC 10.20 4.57 10.00 4.76 10.33 4.89
AP KKOZ 11.44 5.27 12.67 4.81 10.76 5.66
CRC 12.88 7.92 14.21 7.14 12.00 8.94
Bl KKOZ 1.11 1.95 0.20 0.45 1.61 2.29
CRC 1.58 3.02 3.83 4.02 0.08 0.14
CL KKOzZ 1.10 2.66 1.07 1.53 1.11 3.21
CRC 0.33 0.78 0.09 0.10 0.50 1.00
DEFAC KKOZ 0.02 0.06 0.07 0.09 0.00 0.00
CRC 0.02 0.05 0.00 0.00 0.03 0.07
FLE KKOZ 1.15 0.78 1.17 0.95 1.15 0.74
CRC 0.97 1.62 1.29 1.95 0.75 1.51
FLIN KKOZ 1.76 1.96 0.40 0.65 2.52 2.06
CRC 0.83 1.18 0.50 0.58 1.06 1.46
GH KKOZ 3.92 9.48 2.63 4.03 4.63 11.68
CRC 23.73 24.03 27.71 27.80 21.09 23.54
GR KKOZ 11.19 8.59 8.10 2.83 12.91 10.33
CRC 12.90 8.12 14.50 10.38 11.83 7.11
LAT KKOZ 44.47 58.23 13.19 24.49 61.85 65.25
CRC 130.53 118.10 166.18 137.35 106.76 109.95
LICK KKOZ 17.13 13.27 1683 11.60 17.30 14.79
CRC 6.15 5.45 8.29 6.77 4.72 4.45
LY KKOZ 0.50 0.18 0.54 0.11 0.48 0.21
CRC 0.28 0.12 0.31 0.17 0.26 0.07
MEOW KKOZ 8.54 12.01 12.13 15.04 6.54 10.42
CRC 0.67 1.89 0.17 0.34 1.00 2.45
00S KKOZ 0.10 0.16 0.02 0.02 0.14 0.19
CRC 0.27 0.24 0.33 0.34 0.23 0.18
PA KKOZ 0.01 0.03 0.02 0.04 0.01 0.02
CRC 0.01 0.01 0.01 0.01 0.01 0.01
PAT KKOZ 0.01 0.02 0.03 0.03 0.00 0.00
CRC 0.02 0.02 0.02 0.02 0.01 0.02
PRUSTEN KKOZ 7.00 12.72 6.30 11.55 7.39 13.98
CRC 0.08 0.26 0.00 0.00 0.14 0.34
PS KKOZ 4.16 10.46 1.47 2.10 5.65 12.98
CRC 21.67 42.93 18.88 34.55 23.53 50.90
ROL KKOZ 0.07 0.18 0.03 0.08 0.09 0.22
CRC 1.25 1.82 2.21 2.54 0.61 0.92
RT KKOZ 0.14 0.31 0.10 0.22 0.17 0.35
CRC 0.00 0.00 0.00 0.00 0.00 0.00
RU KKOZ 0.00 0.00 0.00 0.00 0.00 0.00
CRC 0.00 0.00 0.00 0.00 0.00 0.00
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