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| ntroduction

Behavioural studies have been undertaken on dleofarger cat species for over fifty
years (Packer & Pusey 1982). Ethologists have pedd intensive studies on lions
(Panthera leo), tigers Panthera tigris), leopards Panthera pardus) and cheetahs
(Acinonyx jubatus), with an increasing knowledge base being buitimfron-going
studies and analysis (Frame & Frame 1980, Caro ,19934 and Scott 1996).
Historically these studies have been performed dd subjects, with captive species
usually only receiving the attention of zoo keepamnsd volunteer groups (Caro 1993).
However, the last decade has seen a slight shiltisntrend, with studies on behaviour
undertaken in captive facilities (Wayal. 2006, Pandaet al. 2007, Liuet al. 2009 and
Schneideet al. 2010). A frequent goal for many of these studiexh in the wild and
captivity, is to examine specific behavioural &iiies, such as territoriality, home range
use, social behaviours or reproductive behavio@Qarq 1994, Roddemt al. 1996,
Wielebnowski 1998, McDonnell & Poulin 2002 and Z&m & Havenhand 2003). In
order to perform these studies, detailed knowledig¢he full range of an animals’
behaviour is required (Watteesal. 2009).

This analysis can be done using an ethogram (8&/aly 2006 and Watterat al.
2009). An ethogram is intended to be a simple dasan of an animal’s behavioural
repertoire and developing a key to its use makes eldry easier (Schleidt al. 1984).

It is developed by comprehensive study of the sulgpecies in its environment, either
in the wild or in captivity (Roddenet al.1996 and Watterset al. 2009). A
comprehensive analysis of individual behavioursl descriptions of behaviour with a
key for further recording and interpretation, meahat data can be consistently
collected. An ethogram is an essential tool with@havioural studies as it provides a
basis for recording and analysing behavioural da#éatzen & Havenhand 2003). By
breaking down more complex behavioural patterns anithimising subjective
interpretation of the purpose of the behaviour, tesearcher is able to develop a
comprehensive overview of the activities of thenaadi This information can then be
used for a number of different analyses and to mclvaesearch by having a greater
understanding of the behavioural repertoire ofua\stspecies. In order to detect any
changes in an animal’'s behaviour, it is essentahave an understanding of the
animal’'s basic repertoire of activities as well asgeneral baseline regarding the
frequencies of these behaviours in various contgSdhleidtet al. 1984). This baseline

is particularly valuable when looking at social gpe and the various interactions they
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display (McDonnell & Poulin 2002, Langkildet al. 2003, Wayet al. 2006). Each
social behaviour is typically a combination of belbars performed together that carry
a particular meaning. Each element of the behaviaust be broken down into all of its
individual components in order for the ethogram docurately describe social
behaviours. However, there is an element of suljgctwhen recording social
behaviours and they must be interpreted cautiqistgldenet al. 1996).

Ethograms can be subdivided into a number of bekbawypes or categories,
with each of these categories having different lle\a# behavioural contexts. These
contexts will vary depending on the animal beingdsd. If it is a solitary animal, such
as the leopardPanthera pardus) it will only be social when coming together with
conspecifics for breeding (Scott 1996). There vio# very different behavioural
contexts for this animal than a social specieshsag the eclectus parrdEdectus
roratus) that lives in flocks amongst a number of diffdrepecies (Heinsohn & Legge
2003 and Heinsohet al. 2007). In this species there will be behavioursilgidd in
isolation, with family groups, with conspecificscawith other species it may forage
with.

Ethogram for the Captive Cheetah

| have developed the following ethogram to readibfine the different behaviours
being produced by the cheetah in captivity. A largenber of typically social and
solitary behaviours were seen during the time ttmir basic behaviours were
described. As the majority of the cheetah's behasican be defined as either general
or social, the ethogram has been divided into taxisp Any behaviour observed in a
solitary form has been included in the generaligectAny behaviour that has been
described in the general section, but also hascelsform, is re-described and the
changes in the social form are included in theaddmhaviours section of the ethogram.
The social behaviours section also includes anyaviehrs requiring more than one
participant either directly, or when one individuehcts to the behaviour of another.
There are many types of behaviour included in dogtm (Schleidet al.
1984). These behavioural types include those ttairan isolation and are only seen as
a single event. | will refer to these behaviours ‘sigke’ events, which include
behaviours such as calling and territory markinigeré are also behaviours that, while
still occurring in isolation, are exhibited ovepeotracted period of time. | will refer to

these behaviours as ‘durational’ events, whichuidel bouts of behaviours such as
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playing, eating and grooming. For highly social@es there are also occasions where it
can be helpful to group behaviours to provide @ebetnderstanding of their context. |
will refer to these behaviours as ‘complex’ evemtich include activities such as
playing, fighting and courtship. The behaviours eslied within each of these
‘complex’ events all have their own descriptionisolation — it is only when they are
seen in specific combination that they can be refeto as a ‘complex’ event. While
subjectively rated, these behaviour combinations lwa useful in determining social
behaviours.

A previous study of captive cheetah behaviour hagnbperformed by
Wielebnowski (1999). This study focused particylaoin behaviours for predicting
breeding status and examined a number of behaVimtiaées’ that these animals can
display. These ‘states’ refer to generalised assompbased on the temperament of an
individual animal. While being subjectively rateg the observer, these ‘states’ allow
for further interpretation of individual behaviouand contribute to individual
behavioural variation (McDougakt al. 2006). Therefore, in addition to the two
categories of behaviour (general and social), thieeat ethogram includes states, some
of those described by Wielebnowski (1999), as waslldditional states | noted on the

cheetah within this study.

M ethods

Animals and Facility

The study animals were eight captive-born adulietdies, with ages ranging between
3.5-5.5 years at the beginning of this study. Thasenals were parent-reared at
Hoedspruit Breeding Centre (Hoedspruit, South Afriand maintained at Monarto
Zoological Park (MZP), South Australia, Australiar the entire study. Animals were
housed in same sex groups within the cheetah tiacliMZP, and observed from the

main exhibit yard and night yard A (see ChapteG2neral Methods).
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Collection Procedure

| initially recorded behaviours over a two weekiperbetween the ZDof January and
2" of February 2001. Times were sampled over the déty, the earliest starting at
06:30 h and the latest finishing at 19:00 h. Theho@ of recording was continuous
(Martin and Bateson 2000) and each collection pelasted for one hour. All animals
were sampled for a total of seven hours each, railyi focusing on males and then
observing females. Times were broken up during diag, with 06:30 to 10:00
considered morning, 11:00 to 15:00 being midday &@®0 to 19:00 evening. These
time periods were adapted to coincide with the alshpre-release into the exhibit,
time in the exhibit and then time in their nightrgs | observed all individuals in each
condition at least once during the two week obgemgeriod.

My study initially involved recording the differertehaviours exhibited by
cheetahs when housed in isolation as well as iglesisex groups. Various groups of
male cheetahs, as well as all individuals housearsgéely, were studied to determine
the differences in behaviour when they were hotsgdther compared to when housed
in isolation. It was important to determine theehhviours in both situations, as
sociality will produce a separate repertoire of dabur. Females were studied in
isolation and as a trio, with one animal at a tioeéng the focus of the study whilst
housed in the group.

All of the various behaviours were either noteckdity or recorded with a small
tape recorder. When a tape recorder was used etheviour type was spoken into the
recorder and then transcribed after the sessideitér key was developed to describe
the behaviours; this was used to aid in the reagrdi information and reduce writing
time (for example ‘W’ for walking). Social behavimuthat resulted in direct animal
contact, such as social grooming, were also noteldweere marked with a ‘c’ on data
sheets. Behaviours occurring over a protractecgerf time, or durational events, such
as pacing, lying down or sleeping, were recordedefich full minute of observation
time after the behaviour commenced. Other behasiauere continually noted as
changes were observed. For example, if a cheetideavto a tree, rubbed its head on a
branch and then laid down for five minutes and teod up and ran to the other side
of the exhibit, it would score 1 for walk, 1 forlioing, 5 for lying, 1 for standing and 1
for running.

Initially, recordings were taken from a distancéween 25 to 100 metres from

the fence line, aided with the use of binocularstidies | needed to move to different
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positions along the fence line to maintain visuadess. After the initial few days of
recording, | found that if | was quiet and slow nm@gy my movement along the fence
line did not seem to affect the cheetahs’ behayiand once they initially observed me,
I was almost always ignored. | found no apparetitedince in activity type or
frequency when | was 100 metres away versus ctosieet fence. Hence, my presence
was not considered to have any effect on theiriBpéehaviours.

The cheetah behaviours observed were very divésmy differing social
interactions as well as multiple calls and movemaemtre observed. Besides the basic
behaviours, such as sitting, standing, locomotioth 0 on, which are straightforward,
there are a variety of other behaviours that requore detailed explanation such as the
various forms of spraying. Where possible, | hawduded photographs of behaviour

and phonetic descriptions of calls.

Statistical Analysis

Differences in the behavioural repertoires of imdlials can be very important in
ethological studies. They can, for example, indichtisbandry problems leading to
stereotypic behaviours or limitation of potentiales, but they can also show whether
some members of a group are excluded from somevimeinal suites (e.g. reproductive
activities). Establishing the extent of behaviourepertoires can be difficult as it
depends on the amount of effort that can be didettevards observation, since
detecting rare behaviours will depend on the amofiatbservations that can be made.
One way to estimate the extent of repertoire siglst taking limited sampling into
account, is to examine ‘behavioural accumulatiorvesi (BACs) (Colwellet al. 2004).
When behaviours vary in the commonness of theiresgion, plots of the cumulative
number of observed behaviours as a function of rebsien effort, often show a curve
with a declining slope that indicates an upper gspte. If such a curve is evident, then
an equation can be fit to the curve to predictakgmptote, and therefore the true size
of the behavioural repertoire — even if all behavgohave not actually been observed.
BACs can be developed by simply plotting raw datg.(cumulative number of
behaviours versus observation effort) but this may make full use of the available
data and nor provide an indication of the potergrabr in BACs. Colwell et al. (2004)
has developed a method to overcome these problathghes is implemented in the
software program EstimateS (Colwell et al. 2004, 0&O0

http://viceroy.eeb.uconn.edu/EstimalePhis software uses a moment-based estimator

of richness,t (tau) (Mao et al. 2004) as a function of sampleffort (initially
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developed to estimate species richness in ecologgsaarch). In this thesis, | refer to
this estimator as the ‘Mab.

While the MaoTt provides an estimate of behavioural richness thies
sampling effort into account, | also need to predne likely true level of richness,
given that behavioural sampling is unlikely to unmeoall behaviours that an animal can
express. One estimator of true richness is the adilis-Menton parameter (see review
in Colwell and Coddington 1994) and this is alsoplemented in the EstimateS
software, which was used to analyse the data. keldped BACs using Maaq,
implemented in EstimateS, based on seven behali®ammples taken for each
individual cheetah within the two-week study period

The data recorded in the study period, comprisgwgs samples of 60 minutes
for each individual, was used in this statisticadlgtsis. However, continued work with
the cheetahs uncovered further behaviours notigetle initial observation period. For
the accuracy of the descriptive ethogram, thesa\betrs, such as courtship, and the
associated calls, were included in the descriptidhgse behaviours were not included

in estimating behavioural richness or developirggBACs.

Ethogram

General Behaviours

Locomotion
There are a number of different behaviours thatecamder the category of locomotion.
All of these forms of behaviour are dependant omatians in gait and a brief

description is provided to illustrate the differeac

Walking (W)

Walking is a slow moving gait where two paws rema

on the ground as the opposing two are lifted andngw
forward. These are then pushed backwards to ptbpe
animal forward. Walking was used to move around

exhibit and yards and is the primary form of locaio.
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Trotting (T)

Trotting is a quicker movement than walking. Thevpare generally raised higher and
then extended forward in the movement, while manirig the two and two moving
pattern. Seen as a more energetic and bouncy mowemte more vertical movement

than a walking gait.

Running (R)

Running is a quick-moving and loping gait. Propansis different to walking as both
front paws are lifted and pushed forward and thenrear legs are pushed forward to
meet them. The paws can meet in the middle of #iteagd at higher speeds there may
be times where all four paws leave the ground. Timement is purposeful as it is
almost always combined with another behavior atatsclusion, i.e. running to food or

running to a fight.

Sprinting (Spr)

Sprinting is an explosion of movement where theetdie is usually initially crouched in
a stalking position. The movement is technically #ame as running, but begins with
the crouching pose for added power and then renfaster paced than running. There
are more periods where the animal is air-bornethadpine is seen to curve in reverse
to extend the stride length. This movement is asyayrposeful; it is usually associated

with stalking and hunting. It is occasionally séemplay behavior.

Pacing (P)
Pacing is a repetitive form of movement, usuallgrses walking or occasionally
trotting. The animal is continually moving over ts@&me strip of ground, such as along

a fence line, but apparently without a particulealg

Roaming (Ro)

Roaming is characterised by a cheetah wanderingqhdrthe enclosure with no apparent
destination. The behaviour is not repetitive apaning, but there does not appear to be
a goal and it differs from walking due to the londaration of the activity.
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Stalking (Stk)

Stalking is a slow moving gait, as with the walkit the
cheetah is crouched. The stalk is used to appraadbject
or animal of interest, usually in a tentative manrighe

object could be another cheetah for play, a pasditbd
item or any object that the cheetah appears to aey

about.

Basic Behaviours

Vigilance (V)

The cheetah is alert and watchful of its surrougsliduring
vigilance. It is usually sitting or standing and suoles tend §
to be taught as if in readiness to run or take stoma of | ‘ 3

. WA
action. o

Standing (S)
When standing, the cheetah is stationary on alt fraws,
watching or waiting. The animal can either be retwor |

vigilant.

Sitting (St)
When sitting, the cheetah is upright with its frdegs

o~

supporting its weight, while the back legs are attkinder &
the animal and its rump is on the ground. The @feistalert @2

and able to look around and can either be relaxegydant.

Lying (L)

The cheetah is lying flat on the ground, but wile head _
held upright. It may or may not have its shouldensthe §
ground and it is alert and able to see what isggoimaround
it.
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Sleeping (SI)
The cheetah is lying flat on the ground with itadelown _;"'r_
when sleeping. The eyes may or may not be cloded »
could not always be determined due to distanceositipn),
and it is unable to see around itself. The aninsahot

vigilant.

Climbing (C)
The cheetah is using an object in its enclosurgetable to
reach a greater height when climbing. Climbing barused §

for better observation or in play. The animal iualky

vigilant.

Grooming (G)
The cheetah is grooming itself. This usually inesvgs

directly licking an area of focus or licking thefit paw and
then rubbing the focus area with the wet paw. Giagman
involve one or two occurrences of licking or a conbus ki
bout for a protracted duration. The specific acticen l
include one or all of the following; licking, chemg, biting
or gnawing at the fur.

Playing (PI)
When playing, the cheetah manipulates an object) as a
log or food, typically with the front paws. Thereesns to be

no proximate goal to this behaviour.

Eating (E)

The cheetah is eating something specifically fedimio the
main enclosure or lock-away area. Occasionallyctieetah |
may eat something that has been caught in the smel

(i.e. birds or lizards).
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Drinking (D)
When drinking, the cheetah uses the tongue to pawater

or blood. Cheetahs typically drank from a designhatater |
bowl or from accumulated water in the enclosurecBlcan ke s

accumulate on the concrete feed pads and be lagped

Vocalisation
Cheetahs were heard to produce a wide variety caligations during observation
periods. Any calls emitted by a cheetah were repdoty describing the type of call and

the basic phonetic sound that was made.

Meow-chirp (VM/c)

Meow-chirp is a high pitched call, of short to naidration, that is quiet between pulses.
Sounds like “mmee neeow” or “mmee oww” and usualtgurs a minimum of 3 times
with a 2-3 second pause between calls. This callazur for protracted periods and
does not appear to be associated with any otheavimir (unlike the distress call
below).

Purr (VP)

A purr consists of repeated vibration type rumidimyoduced deep in the chest. Two
variations were observed, with variations also agnoividuals. Firstly, the purring
can occur rhythmically for about 0.5-2 seconds waitbhort pause before starting again
(a bout like this can continue from 15 seconds toutes at a time). Secondly, the
purring can be a continual rumbling (a bout cantioore from 5 seconds to minutes at a
time). The first type sounds like “tthhhrr — tthirtthhrr”, while the second type sounds
like “pthrrrrreereerrerrrerer, In the protracted vaation, the cheetah is able to isolate this
behaviour while breathing, hence being able toinaetto purr for long periods. Purrs
have not been categorised separately, as diffaradividuals appeared to show

preferences for different styles of purring.

Hiss (VH)

A Hiss is different to the other calls as the nassmore like a low exhalation of air. It is
typically heard as part of a threat display, anthé threat is not removed the hiss often
escalates to the threat drumming or growling soumkelscribed below. Sounds like

“heeeiissss”.
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Growl (VG)

A Growl is a vibration type rumbling produced iretthroat that is usually high pitched.
This vocalisation can be soft and of short duratoonsiderably louder and of longer
duration. It can be seen in conjunction with ottheeat behaviours, but it is quite often

seen in isolation. Sounds like “grrrriiilllll” orggguuuurrrllilil”.

Distress call (VN)

A distress call is usually heard when individualks separated from each other. The call
is quite often heard when related animals are meéwetifferent pens and are unable to
socialise. It is a high pitched call of short diatthat is quiet between pulses. Sounds
like “nyim”, “nyom”, “neow” or “newo”, depending orthe individual animal or

possibly the circumstances.

Threat drumming (VD)
Threat drumming is a low pitched drumming or thundgdliike noise from back of throat
which is only observed in conjunction to a fullght display. Like the hiss (see above),

the sound is produced by expelling air quickly. Saailike “Ptthud”.

Yelp (VY)
A yelp is a high pitch call of short duration thatually only occurs once. It is often

seen in conjunction with threat or fighting behawvg Sounds like “yip” or “yowl”.

Stutter call (VSt)

Stutter calls are a drawn out cackling sound tlaat ange from mid to high pitched.
There is a considerable amount of vibration in ttai, as with the purr, but the noise
appears to be formulated in the throat and it cdmg¢dhave the deep rumbling of a purr.
There are short pauses between bursts, and stali®are usually associated with some
form of excitement, such as male-female introdungioSounds like “kaaaahhh —
kaaahhhh — kaahhh” in the mid range through to ghdripitched “piirrrrhh —
piiirrrrhhha — piirrhhhha”, depending on the indival animal involved.
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Scent Marking and Detection

Scratching (Sc)
The cheetah scratches an object, i.e. trees, logthe®
ground, leaving visible marks with the claws.

Defecation (D)
The cheetah passes faeces in a crouching podaering it
either in a conspicuous location (on an elevated)aor on

the ground.

Spraying (Sp)

Spraying is typically seen in the male, but a pmage form was occasionally observed
in the female cheetah. The cheetah urinates onbgtto Spraying is performed by
standing upright and lifting the tail and directitige penis
backwards. Urine is sprayed onto the target ohreet fine
mist rather than in a stream as in standard udnafsee &
below). The female cheetah was included in thiegaty §§

when they targeted their urination on an elevatexh ar

plant.

Urination (U)
The cheetah urinates dhe ground by crouching slightly:
scraping its feet on the ground and urinating doanos
Urine is expelled in a steady stream, unlike thne finist
seen in spraying (see above). Urination was obdeivea |
similar manner for both male and female cheetahs.
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Licking (Li)
The cheetah licks hard objects, leaves, branchegass

where another cheetah has urinated or defecated.

Lip Licking (LIi)
During lip licking, the cheetah moves its tongueiois lips repeatedly. This behaviour

is often seen in conjunction with Flehmen or dutinges of stress.

Flehmen (FI)
The mouth is held open during flehmen and the ahii

breaths lightly while slightly curling the tongudhe
tongue remains in the mouth and quite often sdlivieds §
up on the center of the tongue, occasionally runiout of 7.
the mouth. There is no sign of panting or heavyathiag
as if the animal was hot. The cheetah is usuaky se a =2

standing or semi-crouched position, and appeadbs tasting the air.

Sniffing (Sn)
The cheetah sniffs at leaves, branches or areasather &

o

'

cheetahs have sprayed. The cheetah sniffs at ted(i.e. g3

male sniffing the ground where a female had beig)y

Rubbing Face (Ru F)
The cheetah rubs part of its face or head agaous, Irocks,

branches or fences.

Rubbing Body (Ru B)
The cheetah rubs part of its body against logsks;oc
branches or fences.



Rolling (RI)
The cheetah rolls on the ground, rubbing its bageatedly. Rolling is not just a single
roll, where the cheetah could just be rolling oiechange position.

Tail Movements
Tail Twitching (TTw) |
The cheetah moves its tail back and forth rapidbynf £
left to right. Usually it is only the lower sectiaf the #
tail that is moving while the rest remains stillher
movement is rapid and repeated, and often occurs
conjunction with behaviours such as sniffing, Irakior
flehmen.

Tail Swishing (TSw)
The cheetah swishes its tail in a distinct pattirring tail swishing, and the behaviour

is primarily noted in female cheetahs. The pattevese seen to vary slightly for each

female. Each tail swish begins with the tail staytin the relaxed hanging position. The
tail is then moved up or to the side, associate¢t mioving the tail away from the anal-

genital area (see Tail Rolling below). The tail tones through the swish movement
and is returned to the relaxed hanging positions $tvish behaviour may be seen once
or it may be repeated. If seen repeatedly, it wascansidered to be a durational event
as there was normally more than 5 seconds betwalggviours and it was often seen in
conjunction with other behaviours such as rolling aalling.




Tail Rolling (TR0)

Tail rolling is a behaviour typically seen in fera

cheetahs and only occasionally produced by the.
The tail is moved to the side in a rolling actiomdais =S
associated with moving the tail away from the an &

genital area.

Social Behaviours

Behaviours were classified as social for a numlbereasons. If a behaviour was

performed by several cheetah together, such asngaround together or sleeping, it

was considered social if animals were within twotneee of each other. A two metre

distance was chosen due to the density of the snrasbme areas of the enclosures and
night-yards. If animals moved further than two restapart there were many places
where the scrub formed barriers between the indalidnimals. Behaviours were also

considered social if they were performed to anotweimal, such as grooming or

fighting, or in direct response to another animddshaviour, such as spraying,

scratching over another’s territory markings orlingl to one another. Recording of

behaviour was still performed on a solitary indivadl noting the individual's behaviour

during the observation period. Social and soligeiivities were recorded for the target

animal identified. For example, if a cheetah grodnitself, then groomed another

cheetah for five minutes then stood up and walkedyait would be recorded as: 1

groom self, 5 groom (ID of cheetah specified),dngtand 1 walk.

Locomotion
The cheetah can be seen to move around the exdribiight-yards in a group or
coalition. A description of each form of locomotimnprovided in the general behaviour
section (see above), and the only difference imasdmcomotion is that more than one
animal is performing the same behaviour at the séime. Hence to be walking
together, all individuals must be walking in thensadirection, as with trotting, running

and so forth. Differences to this pattern are deedrbelow.
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Pacing (P)
Two or more cheetahs are pacing together. Pacingh®an |
or out of unison, but must be in the same area.gHiedoes -
not need to be the same, so one cheetah can bengvalk ,:
another is trotting.

Roaming (Ro)

Two or more cheetahs are roaming around the errelos
together. The roaming occurs in close proximityf kil
animals need not be heading in the same directioall af& &

times.

Basic Behaviours
Standing (St)
Two or more cheetahs are standing together. Athefanimals must be standing and

within two metres of each other.

Sitting (S)
Two or more cheetahs are sitting together or witino
metres of each other. The behaviour is definedttsgsin

larger group if two cheetahs are sitting and onmore are

lying, sleeping or standing. A higher proportionamimals
must be sitting.

Lying (L)
Two or more cheetahs are lying together or withwo t

metres of each other. The behaviour is definedyiag lif
the greater proportion of animals are lying, oroifie
cheetah is lying and one or more are sleeping. Mewyes
individual animals were still recorded for theiresffic §
behaviour to determine the percentage of time spent
vigilant for each animal when in a social situation
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Sleeping (SI)
Two or more cheetahs are sleeping together anddaiduals in the group are sleeping
(see above for specific definition of sleeping)ci@bsleeping occurs when animals are

within two metres of each other.

Grooming (G)
Two or more cheetahs are grooming each other. ~

grooming can be by only one cheetah or reciprochiec;
others. The level of grooming can vary, i.e. ‘adaig’
groom ‘b’, but ‘c’ does not groom ‘a’ and ‘b’ doewt
groom either. The amount of grooming was detaildte g ol
first instance of grooming was recorded and thewy lbouts of grooming continued to
be recorded in intervals, on the minute. The amotigtooming was also recorded (one

or two licks, to continual licking for the entirepod).

Stamp (Stm)
The cheetah thrusts both front legs forward andsstaem on the ground in front of
itself. It is usually combined with hissing, gromgf and threat drumming (see

vocalisations above).

Slap (Slp)
A slap occurs when a cheetah lifts one of its friegls and forcefully hits an object
(usually another cheetah) with it. This motion @mally from the side, such as a swipe

across the body, and not downwards.

Trip (T)

A trip occurs when a cheetah lifts one of its frtegs and wraps it around the leg of
another cheetah while it is walking or running pasually causing the other cheetah to
stumble or fall over. The behaviour is similar ition to a slap, but is slower, more

deliberate and without the force of a slap.
Bite (B)
The cheetah mouths or bites another cheetah, guilm the fur and skin but not

breaking the skin. The action is more intense thargnawing seen in grooming. A bite
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is typically on the back of the neck or the legsl @& usually performed to another

cheetah as it tries to pass by.

Mounting (M)

Mounting occurs when one cheetah lifts its frogisleff the ground and brings them to
rest on the back of another cheetah. This behawsoseen in mixed sex (see courtship
below) and single sex pairings. Mounting typicadlycurs from the rear of the animal

but it is occasionally seen from the side.

Rearing (Re)

One cheetah rears up or back onto its hind legy toth front paws leaving the
ground. Rearing is usually seen in response tdhtreatening actions of one or more
cheetahs. It appears that this behaviour can ke asa threat display or a submissive
gesture, and it is quite often seen in conjunctudth play behaviour. Rearing typically
ends with one animal grooming the other, movingyaaaprogresses into a chase and
play or fight.

Chase (Ch)
Chase occurs when one or more cheetah chase § :
cheetahs. There is typically only one focal animathis

behaviour but there can be many participants. Tdie ;
during chase is usually a run or sometimes a sprins
behaviour is usually seen as a lead in or conahusio

another behaviour, such as fighting or playing.

Scent Marking and Detection
Spraying (Sp)
Spraying occurs when two or more cheetahs spragbgect together or one cheetah
sprays an object in response to another individpedying. Spraying together requires
the cheetahs to stand side-by-side while both tiaugéhe same object (tree, pole, den
etc.). Spraying in response to another cheetahiremgane cheetah to target an object

and spray and then a second cheetah to sprayrevérdt animals’ mark.
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Defecating (D)

Defecating occurs when one cheetah defecates pomss to another individual
defecating. As seen with spraying, the faeces eftarl the same position (usually an
elevated mound of grass) and another cheetah resjyndefecating over the top of the
first deposit. Occasionally the second cheetakés $0 remove the original faeces from

the position, particularly if it is in an elevatpdsition, by pushing it aside with its paw.

Scratching (Sc)

Scratching occurs when two or more cheetahs scrdiiehsame object together or
scratch an object in response to another indivicdeahtching, i.e. trees, logs or the
ground. Scratching together requires cheetahsatw dide-by-side while both targeting
the same object (tree, log or den etc.). Scratclingesponse to another cheetah
requires one cheetah to target an object and bcratnd then a second cheetah to

scratch over the first animal's mark.

Sniffing (Sn)

Sniffing occurs when a cheetah sniffs at leavesndites o
areas sprayed or marked by another cheetah. Sniftam
also include a cheetah sniffing at the ground (nmle :

sniffing the ground where a female had been lying).

Licking (Li)
Licking occurs when a cheetah licks leaves, brasabre

grass where a cheetah had sprayed.

Complex Behaviours
Threat (Th)
The cheetah combines hisses, threat drumming amapst
in threat behaviour. This behaviour always hasrgetaand
is usually focused at another cheetah, althoughsicoally
it can be directed at unknown objects or peoplés Tan be i
seen as a potential threat or warning of an endighg
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Fight (F)
Fighting consists of two or more cheetahs fightwigh

each other or one targeting another. Fights incl
behaviours such as threats, stamping, rearing,iraghas
slapping, biting, rolling, yelping, threat drummirand

mounting.

Play (PI)

Playing is characterised by one or more cheetadngng
with other cheetahs. Playing can be defined asniga
many similar elements to fighting behaviours, bsually
with the absence of any vocalisations. It is segiyi
meaningless in its function. Play usually invohatgsing,
tripping, mouthing (not vicious biting), slappingmping
and rolling.

Courtship Behaviours

Tail Swishing (CTSw)

When exhibiting tail swishing, a female cheetahsbws her g
tail repeatedly, in a distinct way, or lifts it asign of interestf§

in mating when in close proximity to a male.

Tail Rolling (CTRO)

= B
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Tail rolling occurs when a female cheetah rolls tagraway
from the ano-genital region repeatedly, or liftest a sign of
interest in mating when in close proximity to a enal

Rolling (CR)

When rolling, a female cheetah flops to her side toa
ground in an exaggerated movement, in front of de

cheetah and rolls repeatedly on her back. As duprts s




develops, the female may allow the male to snéfdgknital area.

Lordosis (CL)

Lordosis is a position where a female is lying gption the ground with all four legs
semi- tucked under her body. With the back leg&dgdcunder, the cheetah's rump is
slightly elevated which allows a male cheetah atces mount her for sexual
penetration. Lordosis is typically seen with belbavs such as tail rolling or calling.

Penis Exposure (CPE)
Penis Exposure occurs when the penis becomes uhete
while a male cheetah is walking after, or invegtiga a

female or her scent markings.

Salivating (CSa)

The male cheetah begins to salivate while investigaa
female's scent markings or the animal itself. Tigsually
seen in conjunction with stutter calling and pesiposure

(see above).

Mounting (M)
Mounting occurs when a male cheetah lifts its flegs off the ground and brings them
to rest on the back of a female cheetah. This bebawan occur while the female

cheetah is standing, but typically in lordosis.
" T & A\ .
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Complex Courtship Behaviours

Female Courting (CFC)

A female may display a combination of tail swishi
rolling and scent marking when courting — all perfed

in close proximity to a male or group of males.

Male Courting (CMC)

Male courting occurs when a male displays signsfof=
interest in a female, such as stutter call, foll@yithe .l

female, salivation, penis exposure and sniffing.esenh
behaviours are all directed towards the female.

Chassé (CCh)

Chassé is a lateral movement where a male movesditde to side when observing a
female that he is unable to have contact with, sascthrough a fence. This movement
can be as small as just shifting weight from owle sif the body to the other or it can be
full steps left or right. It is repeated frequentind appears as if he is swaying or
prancing. It is usually accompanied by stutter, @boling, penis exposure and general
excitement. The male will frequently change possi@long a fence line to observe the
female.

Behavioural States

In conjunction to the extensive range of behavialisplayed by the cheetah, there are
also a number of different states that these asingah display. These states are
categories of temperament and can aid in the asse$f an individual's behaviour.
While these states are very subjective, they camipertant in determining behaviour
as the state of the cheetah is important in captiWielebnowski 1999, Feaver et al.
1986 and McDougall 2006) and can assist in therpné¢ation of the more complex
behaviour patterns.

The following categories are 19 behavioural adyestithat describe the majority
of cheetahs’ temperament. Primarily based on theestdeveloped by Wielebnowski
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(1999), I have combined some of categories, such@gessive to conspecifics' and
'‘Aggressive to people' to simply 'Aggressive’. héaalso included a number of
additional categories of my own that | believe ianportant to understanding cheetahs’
behaviour and the motivation behind a number otctiraplex behaviours.

Active

An active cheetah is an animal that moves frequeartbund the enclosure without a
major motivation to do so. This movement can beking| trotting, running or pacing

and can also include purposeful behaviours suchstakking and non-purposeful

behaviours such as roaming.

Passive
A passive cheetah is an animal that is contengl@round §
the enclosure for the majority of the time, onlglhg getting §
up to move when there is a reason, such as anfgédie.

Curious

A curious cheetah investigates any changes madeto
enclosure and is eager to approach and exploretsbps

other cheetah.

Vigilant

A vigilant cheetah is very watchful of its enviroant and
any possible threat that may occur. The animalsisally §
part of a group and the level of vigilance may éase if 8
other members of the group are lying down or slegplhe
animal also usually displays the traits for ‘tengete m
below).
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Dominant

A dominant cheetah shows a calm yet imposing intteeover

other cheetahs that are housed with him or her.afmal may
be involved with marking or threat behaviours asdypically |
the animal that all other individuals follow withthe enclosure.

This animal also has priority access to resources.

Submissive
A submissive cheetah is typically quiet and conterfollow a dominant animal within
the enclosure. There is usually a reduction inatmeunt of territory marking behaviour

seen in a submissive animal.

Aggressive

An aggressive cheetah frequently reacts in a leostid
threatening manner towards other cheetah and/oplepeaf”
The calmness of a dominant animal is not alway$,s |
instead aggressive behaviour is usually seen ijunotion

with tense or fearful behaviours (see below).
Calm

enclosure or the animals around them.
Social

A social cheetah initiates contact with conspesifiend
chooses to spend time with them rather than iraismi.

Solitary

A solitary cheetah chooses to spend its time alaneé
generally moves away from conspecifics. The sglit
animal tends to avoid company in all circumstanc
whether it is resting in the enclosure, pacingeading.
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Tense

A tense cheetah appears stiff and shows restraintsi
movement and its posture. It appears ready to rea
negative stimuli at any time.

Fearful

A fearful cheetah appears ready to retreat and fima
other cheetah or people. ‘Hiss’ vocalizations maymay
not be present. There are also elements of ‘teetgaviour

in this category.

Playful

A playful cheetah initiates and engages in playaleiur
with objects or other cheetahs. This behaviour afgp¢o
have no specific immediate purpose.

Insecure

spending time alone.

Self-assured

A self-assured cheetah is confident and moves ig
seemingly well coordinated and relaxed manner.
animal is not easily ‘spooked’, does not show Btarew 3
or unusual objects or people and appears to basa
whether in the company of other cheetahs or alone.

Eccentric

An eccentric cheetah displays a high level of stgygcal behaviour, such as pacing, or
exhibits unusual behaviours. Self-mutilation wasatzserved.
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Smart
A smart cheetah shows signs of learning, and iskqto associate certain events to
consequences or other events These events alsarajgp®e remembered for long

periods of time after the initial introduction.

Excitable

An excitable cheetah seems over-stimulated and-r@aets to changes around them.
Small differences in the enclosure can producereiderable increase in pacing and

investigation and well as an increase in tenseanfdil behaviour (see above).

Vocal

A vocal cheetah frequently and readily vocalisestheer cheetahs and also at objects.

Results

Behavioural Richness in Captive Cheetahs

| used the EstimateS 8http://viceroy.eeb.uconn.edu/EstimayeSColwell 2004)

program to develop behaviour accumulation curveAd8 for each of the eight

cheetahs in the study group and for both sexesraeha and in combination. The

expected richness of behaviour, expressed as tloe Nleau) parameter, was calculated
for each time sample and then plotted against dngpke number to create the BACs.
Figure 1 shows the BACs for all eight individualgith males depicted with open

circles and females depicted with filled circles.

The steepness of the curves declines with samtifagt for the majority of
individuals, with the exception of Izipho and téeaser extent, Bopha (Figure 1). There
Is a considerable difference in the behaviourdiness displayed by various animals. In
general, female cheetahs showed lower behaviogtraless over the sampling periods
than males, and are all represented in the bottniop of the graph. Four out of the
five males are grouped together at the top of tiaplyg displaying considerably greater
behavioural richness than the females as a fundicsampling effort. However, one
male, Nyomfoza, differed considerably from the otheales, showing Maa scores
similar to those seen for the females. AdditionaPynda seemed to differ from the

other females, with scores reaching a plateau e@adythen remaining stable.
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) Induna —— Induna
) Izipho — Izipho
{3 Mdonda —— Ndonda
) Nyomfoza — Nyomfoza
) Umballa —— Umballa
@ Bopha —— Bopha
@ Lula — Lula

30—
@ Finda —— Pinda
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Estimated Number of Behaviours Mao T
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Number of Samples

Figure 1 .Estimated cumulative number of behaviours using the Mao 7 parameter for all
individuals plotted as a function of the seven sampling periods. Males are represented

by open circles and females are represented by filled circles.

Table 1 illustrates the specific behaviours dispthipy individual cheetahs over
the observation period. There are differences betvilee sexes in terms of the range of
displayed behaviours (Table 1). For example, femdid not display Purring, Social
Sleeping, Spraying, Licking, Social Sleeping, Sbc&tanding, Social Sniffing,
Fighting, Rearing, Following, Sniff Anal-Genital oMounting. Some of these
behaviours are clearly reproductive behaviours waild not be expected in females
(e.g. mounting), but the others seem to be cletrliged to social interactions.
Interestingly, there were no behaviours observeenmales that were not also observed

in at least one male.
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Table 1 Behaviours observed for each of the eight cheetahs within the two week

observation period. +/- symbols indicate where the particular behaviour was observed

or not for each individual. Frequencies of behaviours and complex behaviours are not

shown. The presence of behavioursis highlighted, yellow for males/green for females.

Induna Umballa Ndonda Izipho Nyomfoza Pinda Lula Bopha
Walking [Fi7iig [Fiiiig Fiiii:g [Fiiiig [Fiiiizg [iiii:g
Trotting Fiiiizg Fidiizg Fiiiiag Fidiizg Fiiiizg Fiiiizg
Running Fiiiizg Fidiizg Fiiia] Fidiizg Fiiiizg Fiiiizg Fiiiizg
Sprinting Fidiizg [Fiiii Fidia Fidiia Fidia Fiiiid] Faiid] lFiiiizg
Pacing Fiiiiig Fiiiiig [FPTr- Fiiiiig Fiiiiag (e Fiiiiag
Roaming Fiiiiag Fiiiid} Fiiiizg Fiiiid) Fiiiiag Fidiig [FriTR-
Standing Fidiizg Eidiizg Fidiizg Eidiizg Eiiiizg Fiiiizg Fiiiizg
Climbing iii] iii Fiiiizg [Eiiii) Fijii] iy Fiiiizg Fiiiid]
Playing [FFFER i3] (TEFER Fijiiig Fidiiag (FFFFR Fiiiiag Fiiiiig
Grooming Fiiiiag Fiiiiig Fidiig Fiiiiig Fiiiiag Fidiig Fiiiiag
Sitting Eiiig iy [FFFTS- ijiig iy Fiiiizg Fiiiig
Laying Fiiiiag Fiiiiig Fidiig Fiiiiig Fiiiiag Fidiig Fiiiiag
Sleeping [FFPER- Eiiii Fidiiag [FFFER- Eidiiag Fiiiiag iiiiag
Eating iii] il Fiiiizg Fijiid] Fijii] i Fiiiizg Fiiiizg
Drinking [FFPER- Fidiiag [FFPER- (TFFER (FFFFR Fiiiiag i)
Hunting Fiiiiag Eiii2) Fiiiid} Fiiiizg Fiiiid) Fiiiid) Fqaiid] Fiiiiag
Chirp-Meow Fidiizg [Eidii Eidiizg Fidiizg Eidiizg i [FHTER
Chirp-Nyim [FFPER- Fidiiag [FFPER- Fidiiag Fiiiiig [FFPER-
Purr Fiiiid] Fiii] Fiiiizg Fijiid] i) i i Fiiii]
Hiss Eidiig iiiizg Fijiid] Fijii] i Fiiiig
Drum Eiiig iiig Fijig2] Fijii] Fiiig] Fiiiig
Scratching Fiiiizg Eidiizg (FFTER Eidii2] i [FFTPR [FFEPR-
Defecation [FPPeR Fiii [FETrR- Eijiilg [FETrR- i Fidiiag [FFPEm-
Spraying Fidiizg Fidiizg Fiiiiag Fidiad] Fiiiid] lFaiiid] i)
Urination lFidiiag Eiaiid] iiie] ki) Eiiiiag ki) [FFTTH-
Sniffing Ei7iig Fiiiig [FFrTs- Fijig] Fiiiig Fiiiizg Kiiiig
Flehmen lFidiiag Fidiiag Fidiizg Fizii] Fiiiizg Fidii] i)
Licking i) [FFTH iiiig [FFFTS- Fijii] Fiiii] iz Fiiii]
Rolling Eidiizg Fiiiizg [P Fijii] iy Fiiiizg Fiiiizg
Rubbing Eidiig il Fiiiizg Fidiiag Fijii] iy Fiiiizg Fiiiizg
Stalking iii] Fiiiizg Fiiiid] Fiiiizg i iiii] Fiiiizg
TailfTwitching lEidii] Eidiizg Fidiizg Eidiizg Fiiiizg [FFEPR-
TailBwishing [Eidii2] Eidii Eidi2] [FFEPR- [FFETH Fiiiizg [FFEPR-
Social®leeping @ Eiiii Fidiiag [FFFER- Fidiiag (FFFTR i) iiie)
Socialdlaying [FFPER- Fidiiag [FFFER- Fidiiag Fiiiizg [FFPER-
Social®itting Fidiizg Eiiiiz Fidiiag [FFFER- Fidiiag Fiiiizg ‘ [FFTTH-
Social®tanding W Eidiizg lEiiii2] Eidiizg [FHTTH i)
Social@acing lEidii2] [Eidii Eidiizg [FFEPR- Eidiizg i [FFEPR-
Social@irooming G- Eidiizg Fidiizg Eidiizg [FTTTH [FFEPR-
Social®niffing Fidiiag Fidiiag [FFFER- Fidiiag (TFETR i) i)
Threat [FTT- Fiiiizg Fijiid] i iy i) Fiiiizg
Fighting Eiiig Fijig] [FFITS- Fijii] Fiiii] Fiiig] Fiiii]
Rearing Fiiiiag Eiiiil Fiiiid) Fidiid} Fiiiid) Fiiiid) [FHTH [
Chasing Fiiiizg [FFETH Fidiizg [FFETH i Fiiiizg Fiiiizg
Social@®laying [TFFER (TETER [FFFER- (TEFER (FFFTR [FFPER-
Following [TFFER idii2] (FETER [FFFER Fidiiag (FFETR i) [TFFER
SniffAnal-Genital G Fiii] Fijii] i Fijii] Fiiii iiii] Fiiiid]
Mounting Eiiiid) Eidiid) Fiiiid} Fiiiizg Fiiiid} Fiiiid) Faaiid] il
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The BACs in Figure 1 suggest interesting pattennteims of broad differences
between males and females, but also in terms o€ sfifferences within sexes. Whilst
males tended to have higher values than femal@sfasction of sampling effort, one
male, Nyomfoza, seemed to be an exception to tkisd{ and one female, Bopha,
seemed to be quite different to the other femdleglerstanding how and why these
differences may have arisen could be important dgoderstanding behavioural
repertoires in cheetahs, in particular with respeqtairing the sexes and mate choice.

For this reason | will now discuss BACs for the tsaxes and individual animals.

Male Cheetahs
Figure 2 depicts the BACs for all of male cheetdits. this analysis, all behaviours for
all males were combined within each of the sevampiiag dates, so males were
effectively grouped into a single sampling unit.r Rbese data, the values of the
estimated Maa approaches an asymptote after the seven-day sampdiriod. The
estimated richness of behaviours, estimated overst#wven days, fell short of the
estimated repertoire of behaviour based on the ddilis-Menton richness estimator
(MMMeans). The Maa gave an estimated richness of 48 behaviours withstimated

asymptotic repertoire size (MMMeans) of 49.83.
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Figure 2.Behaviour Accumulation Curve for male cheetahs combined. The estimated
numbers of behaviours, as a function of sampling effort, is given as the Mao 1

parameter. The 95% confidence limits for the Mao 7 after sample seven are indicated by
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the error bar, and the total behavoural richness, estimated by the Michaelis-Menton
richness estimator, is indicated by the horizontal blue line.

A high level of variation was seen within male diaés. Four of the five male
cheetahs displayed a considerable amount of belmaviaccounting for all 48
behaviours between them, but one male, Nyomfozagyrded a significantly lower
BAC. Nyomfoza's behavioural suite did not includeerritory marking or
threat/fighting/play behaviours, with many vocatiea behaviours also excluded. This

lack of behaviour resulted in a Maoscore of 24 for Nyomfoza, with a MMMeans of

25.18 (Figure 3). These values are noticeably Iawan the Maa seen for the males

combined.
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Figure 3.Behaviour Accumulation Curve for the male cheetah Nyomfoza. The estimated
number of behaviours, as a function of sampling effort, is given as the Mao 1
parameter. The 95% confidence limits for the Mao 7 after sample seven are indicated by
the error bar, and the total behavoural richness, estimated by the Michaelis-Menton
richness estimator, is indicated by the horizontal blue line.

Izipho was similar to three other male cheetahslfblla, Ndonda and Induna)
in his estimated number of behaviours. Howeverphai was seen to consistently
display new behaviours across the observation g&ridhis is reflected in Figure 4

where his score for the Magparameter was 35. This is considerably furtheryafinam
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his estimated repetoire of 39.4 (MMMeans) which wasn for both Nyomfoza (Figure

3) and also the total for males combined (Figure 2)
45

. a0 T
3
Q
'S 35 -
B O
g 30 - .
% O
. B25 1
(o]

2 o
E =220 -
e O
- 15 -
Qv
T
£ 10
£
v
w 5 -

0 T T T T T T T 1

0 1 2 3 4 5 6 7 8

Number of Samples

Figure 4.Behaviour Accumulation Curve for the male cheetah 1zipho. The estimated
number of behaviours, as a function of sampling effort, is given as the Mao 1
parameter. The 95% confidence limits for the Mao 7 after sample seven are indicated by
error bars, and the total behavoural richness, estimated by the Michaeis-Menton

richness estimator, isindicated by the horizontal blueline.

Female Cheetahs
Figure 5 depicts the BAC for all female cheetahmloimed. As with the combined male
data (Figure 1) the values of the Ma@pproaches an asymptote after the seven day
sampling period. The Maofor females combined after seven sampling penwas 38,
with an estimated asymptotic repertoire size oR48AMMeans). This discrepancy in
repertoire size is due to females not displayinguenber of social and reproductive

behaviours, as seen in Table 1.
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Figure 5. Behaviour Accumulation Curve for all female cheetahs combined. The
estimated numbers of behaviours, as a function of sampling effort, is given as the Mao r
parameter. The 95% confidence limits for the Mao 7 after sample seven are indicated by
an error bar, and the total behavoural richness, estimated by the Michaelis-Menton

richness estimator, is indicated by the horizontal blue line.

Similar to the males, the richness of behavioueglertoires varied between
individual females. Bopha displayed a larger betwandl repertoire than the other
females, with a Mao parameter of 33 (Figure 6), compared to a Maarameter of 24
observed for Pinda (Figure 7) and a Maof 28 observed for Lula. In fact, Bopha
displayed a level of behavioural richness that wamsilar to the majority of male
cheetahs (Figure 1), and was also seen to displaynaber of behaviours such as
Stalking, Hunting and Sprinting that were not olbsdrfor the other female cheetahs.
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Figure 6.Behaviour Accumulation Curve for the female Bopha. The estimated numbers
of behaviours, as a function of sampling effort, is given as the Mao 7 parameter. The
95% confidence limits for the Mao 7 after sample seven are indicated by an error bar,
and the total behavoural richness, estimated by the Michaelis-Menton richness

estimator, isindicated by the horizontal blueline.
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Figure 7.Behaviour Accumulation Curve for the female Pinda. The estimated numbers
of behaviours, as a function of sampling effort, is given as the Mao 7 parameter. The

95% confidence limits for the Mao 1 after sample seven are indicated by error bars, and
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the total behavoural richness, estimated by the Michaelis-Menton richness estimator, is
indicated by the horizontal blueline.

Discussion

The Benefits of an Ethogram

A detailed ethogram is an important record of aimmafis behavioural repertoire (Way
et al. 2006). It allows for consistent results to be rdedrboth across the study and also
with various researchers or facilities (Schleadal. 1984). This similarity in recording
behaviour allows for comparisons to be made and #&mithe wealth of knowledge on a

species.

Observations on the Cheetah
Knowledge of the cheetah’s behaviour has been esjtihrough extensive research on
wild populations (Caro 1994, Laurensa al. 1992). However, there are still
considerable gaps in the knowledge of captive esetbehaviour (Wielebnowski
1998). A comprehensive study of the complete behawsl repertoire of the cheetah has
not previously been developed (Caro 1993).Previessarch from the wild and captive
environments has focused on specific elements baweur such as male coalition
formation (Caro & Collins 1987, Cara al. 1989 and Caro 1994) and interactions of
mothers with cubs (Laurenson 1993). In this stuthgetahs were initially observed
over a two week period in order to establish a daspertoire of behaviour. This
repertoire was then used to assess the accumulafidrehaviours and determine
differences between the sexes and between indigidliae full ethogram, arising from
behaviours observed in this initial observationiquer has been extended through

continued observations of the cheetahs in varieasans and social situations.

Descriptive Ethogram

In the ethogram presented above, a total of 70 kelas and 19 behavioural states

were described for the group of cheetahs at MZRes&hdescriptions also include a

number of behaviours not observed in the initiad tmeek study or statistical analysis.

As | performed further analysis of the cheetahab®ur (described in Chapters 4, 5
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and 6) | observed a number of new behaviours atdsstThese behaviours have been
included in the descriptive ethogram to give a mooenplete account of captive
cheetahs’ behaviour. These descriptions will alsoused to explore variability in
behavioural repertoires in subsequent chaptersshmmight suggest interesting trends
for further research.

When | collected data for the ethogram, | found tha individual cheetah had
their own behavioural repertoires. Individual distiveness was found by Feawtial.
(1986) when examining domestic cats and, more itaptdy for this study, by
Wielebnowski (1999) and McKay (2003) when lookingtlae cheetah. In her paper
examining behavioural differences in captive chegt&Vielebnowski (1999) found that
ratings of temperament, such as fear of conspeciitd being tense, correlated with
breeding success. This work illustrates the impaetaof individual differences within
animal groups, as some individuals may appear rostiiéed to captivity than others.
McKay (2003) found positive correlations for bregglsuccess with cheetahs that had a
‘close and predictable relationship’ (pg 188) wiitlkeir keepers, suggesting appropriate
management techniques play a vital role in chedtabbandry. These kinds of
differences in behaviour and temperament may impadhusbandry methods and the

breeding success of many species (Boissy & Boui$865).

Behavioural Richness in Captive Cheetahs

My initial two week analysis uncovered a consid&atumber of behaviours. In
total, 48 different behaviours were observed froighte cheetahs over 56 hours of
recording. For each of the individuals, their BAGad approached an asymptote over
the seven samples, but their Magarameters after seven days were, in most cases,
only slightly smaller than the Michaelis-Menton medor the estimated repertoire of
behaviour. This result suggests that the actualyeurof behaviours likely to occur over
this sampling period is not expected to be mucgelathan the number of behaviours
observed. This indicates that contrasts betweenrithdails (or between sexes) based on
these seven samples are likely to reflect realeddfices, rather than an artifact of
incomplete behavioural sampling. At the same titne/as apparent from the BACs for
most individuals, that behavioural repertoire riebs would have continued to rise with
further sampling effort. The discovery of additibbahaviours that were added to the

descriptive ethogram supports the finding thatftilerepertoire of behaviour had not
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been observed. Continuing observations recorded/ mmame behaviours, chiefly in the
areas of courtship and mating, which were not vstee within the initial two-week
analysis.

Two key trends emerged from the BACs analysestl¥ithere appeared to be a
greater behavioural repertoire size in males, coetpato females. Izipho is
representative of the majority of males (Induna,ddita and Ndonda) and these males
were observed to have up to 10 more behaviourbaim tepertoire than the females.
The larger repertoire size in males may be dubdabcial nature of male cheetahs. For
male cheetahs, living in coalitions gives rise toumber of social interactions that are
not generally seen in solitary females.

Table 1 illustrated the differences between theesewith males observed to
stand and sleep together as well as show signsoofmunal investigation and
territoriality, displaying the behaviours of Sniffj together and Spraying. Female
cheetahs were not seen to perform a number of Swsal behaviours, and were never
observed to stand or sniff objects together. Fesnaliel not display reproductive
behaviours such as Sniffing Anal-genital area ouMmng, nor did they show signs of
Fighting or Rearing at each other. Conversely bigaviour of Tail Swishing was seen
from all female cheetahs, yet only one male waeesl to display this behaviour.
These differences between the sexes can be comioatieel general behaviours such as
Walking, Eating, Grooming and Sleeping, which wefeserved from all cheetahs
during the observation period.

The second trend arising from the BACs was that tmdividuals varied
considerably in their behaviour, with one femalegBa) and one male (Nyomfoza)
showing substantially different behavioural richeésan their respective cohort. Bopha
appeared to be more similar to males than femald®er behaviour. She displayed a
higher number of observed behaviours in the stutod than the other females and, in
particular, showed signs of territory marking wabmbinations of behaviours such as
Scratching, Defecation and Urination. Bopha wase alsserved Stalking, Hunting and
Sprinting; behaviours not observed for the rema@riemales. Bopha's BACs is similar
to that of four of the males with an observed bé&hawrepertoire higher than the other
females (Figure 1). Conversely there was one midigmfoza, which showed a
reduced behavioural repertoire. This male spent widsis time during the observation
period lying down or sleeping. He failed to displayritory marking, threat/play or
reproductive behaviours. His BACs is similar to thEmaining female cheetahs,
exhibiting the equal lowest score on observed hehav for the study period. His Mao
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T parameter, and upper 95% confidence limit, wastidal to those observed for the
female Pinda, both displaying 24 behaviours anceuppnfidence limits of 30.9.

It appears that the greater behavioural reperwiinmale cheetahs is linked to
social living. The considerable reduction in bebaviseen for Nyomfoza, points to the
need for further examination of the differencesnudle cheetahs’ social behaviours.
This raises the question: if a male is excludedthfeosocial group does he simply show
a lack of social behaviours or does his behaviosudé vary from the other males more
broadly? The differences between the sexes, as aglthe differences between
members of each cohort, may play a role in deveppgiusbandry practices for
cheetahs. While it is known through the extensiwekwon wild cheetah that the male is
primarily social and the female solitary (Caro 1994 aurensonet al. 1992), little
research has been performed on the complete beimaliepertoire of the cheetah,
particularly in captivity (Caro 1993). While Wielebwski (1998 & 1999 and
Wielebnowski & Brown 1998) has examined reproduetiehaviours in captive female

cheetahs, the captive behaviour of male cheetahadtebeen readily studied.

Benefits and Limitations of a Captive Ethogram

The analysis of a behavioural repertoire for theethh in captivity is important to
obtain a greater understanding of their completetieur. In the current study, | have
shown how extensive this behavioural repertoirisa captive population, as well as
the importance of examining the sexes and indivglimtheir own right. The current
analysis of BACs is important as they show thatelse not just a reduced number of
behaviours for female cheetahs, but that the repertconsists of a different
behavioural set. While there are overlaps in tigemeral behaviour, it is important to
note that there are considerable differences imtake and female cheetah's behaviour.
These differences are based on sociality and reptivé behaviours and are not only
isolated to the sexes, as the study also showabikity between individuals within the
sexes. These variations may be important for hulygsurposes as they may provide a
clue to better management techniques.

Whilst there are numerous benefits to the developmé an ethogram using
captive animals, there are some limitations andi@aumust be used when developing
and applying an ethogram. The captive environmexy not allow for a full repertoire
of behaviour to be observed. For example, an @glfenvironment may have prevented

the extent to which behaviours such as predatienobserved. Small changes in this
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artificial environment may also lead to an overresentation of other behaviours.
Captivity can create a number of stereotypical bielms such as pacing. These types
of behaviours are only observed in the captiverenmvnent. Hence, there is a possibility
that some behaviours are over or under represatddthat some may have been
excluded altogether. This limitation also holdsetffior the reporting of temperament.
Differences between animals, especially in thesacédearfulness and tension, may be
over-represented in captivity compared to the wAd. there is no accurate way of
measuring the effect captivity has on an anima&pgerament, these ideas can only be
applied subjectively (McDouga#t al. 2006). Overall, the ethogram provides a greater
understanding of cheetahs' behaviour in captiatyvall as their repertoire in general.
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