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SUMMARY

A behavioural study was conducted on leopards in five zoos situated in
Thiruvananthapuram, Chennai, Mysore and Bangalore between November 1998 and
March 1999. Twenty six leopards were studied in five zoos of which six.teen were
singly housed and ten were housed in groups. There were 16 males and 10 females.
Only three of the 26 animals were captive born, 10 were captive reared and 13 were
wild caught. Fourteen singly housed leopards were studied in on-exhibit and off-
exhibit enclosures on days with visitor presence and also on zoo holidays, two
singly housed leopards were studied in the off-exhibit enclosures only. The group of
ten at Bannerghatta Zoological Gardens, Bangalore was studied only in the on-
exhibit enclosure.

Scan sampling method was used to record the behavioufal patterns in
leopards. The ethogram, which consists of all behaviour observed in five zoos lists
12 behavioural states and 29 behavioural events. The leopard enclosures were
divided into imaginary blocks and the utilisation of these grids by the leopard was
recorded alongwith behaviour at five-minute intervals. The grids were turther
categorised into “edge”, “back”, “enrich” and “rest” zones. Each leopard was
studied for two days on-exhibit, two days off-exhibit and one zoo holiday. The
leopard at Childrens' Park, Guindy was also studied for two excess visitor days
during the Pongal festival. Information on each leopard was obtained from zoo
records.

No significant difterence in behaviour was observed between males and
temales, and wild caught and captive-reared individuals. The behavioural repertoire
of female leopards was significantly associated with their period of anoestrus.

Stereotypic pacing was found to increase with enclosure size. Leopards housed in
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larger enclosures exhibited higher levels of activity and stereotypy behaviour.
Smaller enclosures housed leopards that rested for longer proportions of time.
Activity and resting behaviour peaks in the daily activity budget of the leopards
were due to their crepuscular nature. The peaks in stereotypic behaviour in the daily
activity budget were influenced by zookeepers' presence. Food-anticipatory
behaviour was observed in all leopards before and during feed time. Individuals that
were studied on-exhibit and off-exhibit exhibited higher levels of stereotypic
behaviour off-exhibit and higher levels of activity behaviour on-exhibit. The
presence of visitors also influences the behaviour repertoire of captive leopards. All
singly housed leopards studied on days with visitor presence and zoo holidays
exhibited higher levels of activity on zoo holidays and higher levels of resting
behaviour on days with the presence of visitors. Six individuals were studied singly
and then as pairs. The proportion of activity and resting behaviour exhibited when
they were housed in pairs was higher and stereotypic behaviour, though not
statistically significant, was lower than when they were singly housed. The
utilisation of space differed between singly and group-housed leopards. Singly
housed individuals utilised the "edge" and "back" zones of their enclosures more
and the structurally "enrich" zone less than group-housed leopards. Most of the
leopards utilised the "edges" of their enclosure tor stereotyping, the "back" zone for
resting and the "rest" of the enclosure tor activity behaviour. The structural features
found within the enclosures that housed leopards were of two categories: sleeping
plattorms, trees and sheds that stimulated resting behaviour and logs, snags and tree
trunks that stimulated activity behaviour. In enclosures that were structurally
enriched with sleeping platforms, sheds or trees. leopards utilised the "enrich" zone

of the enclosure for resting instead of the "back" zone. Enclosures having logs and
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snags, the "enrich" zones is utilised to exhibit activity behaviour. The utilisation of
the structurally enriched zones of the enclosures was positively correlated with
enclosure complexity. Leopards in structurally enriched enclosures exhibited higher
levels of activity and lower levels of resting than the barren enclosures. The factors
that were found to influence the behavioural repertoire of captive leopards have
been taken into consideration while recommending environmental enrichment

techniques for the renovations of old enclosures and the construction of new ones.
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1. INTRODUCTION

1.1. General Introduction

The welfare of animals in the context of their management and exploitation
has currently become the focus of scientific attention. A large number of animal
welfare studies have been conducted on the biological and psychological impacts of
captive environments on farm, laboratory and zoo animals (Wiepkema & Koolhaas,
1993; Bernard & Hurst, 1996; Kessler & Turner, 1997). Conditions in captivity were
found to decrease the animals' general reactions and alter their behavioural patterns
(Kiley & Worthington, 1977).

Behaviour is influenced by the motivational states of an individual. These
motivations are in turn influenced by the internal physiological state of the individual,
external stimuli and conditions, and by the consequences of the behaviour (Kolter,
1995). The behaviour exhibited by an animal in its natural habitat, is the product of
many generations of natural selection and environmental conditions (Carlstead, 1996).

A wide range of species of wild animals is maintained in laboratories and zoos
in barren, unstimulating environments of a sub-optimal level (Kirkwood, in press:
Maple, 1979). Captive environments as these, biologically and spatially restrict the
animal from performing its species-specific behaviour. Such an inability to adapt to
their captive environments results in an exhibition of abnormal behaviour (Carlstead
& Seidensticker, 1991).

Behaviour that are exhibited as a result of the etfects of captivity and not
represented in the animal’s natural behavioural repertoire is abnormal behaviour.
Primates and carnivores are particularly atfected by behavioural disturbances (Boorer,

1972). Some examples of abnormal behaviour exhibited by felids in captivity are



reingestion, regurgitation, coprophagy, stereotypic pacing and over-grooming (Lyons
et al. 1997).

Felids in captivity are found to exhibit locomotor stereotypies such as
stereotypic pacing most frequently (Shepherdson et al. 1993; Lyons et al. 1997).
Stereotypy is a characteristically repetitive behaviour, invariant in form and has no
obvious goal or function (Carlstead, in press; Carlstead et al. 1993a). It may be an
idiosyncratic expression of some primary behaviour that is prevented from being
completed functionally due to captivity (Carlstead & Seidensticker, 1991). Stereotypy
is environmentally induced developing in situations where the animal is normal but
the environment in which it lives in is some way less than optimal. This is often
referred to as "cage-stereotypy” (Kolter, 1995).

Stereotypy is a good indicator of sub-optimal environments (Mallinson, 1995).
It is influenced by several factors of captivity such as enclosure size and complexity
(Keulen & Kromhout, 1976; Lyons et al. 1997), visitor presence (Glatson et al. 1984;
O’Donovan et al. 1993) and social deprivation in singly housed social animals and
social dominance in solitary living animals that are housed in groups. Enclosures that
deprive an animal of the opportunity to perform its natural daily processes. are barren
environments of a suboptimal }evel. Animals housed in these enclosures are under
stress. This results in a reduction in exploratory and social behaviour (Kiley &
Worthington, 1977; Buchanan-Smith, 1996; 1997), and in an exhibition of stereotypy
in most cases (Boorer, 1972). In an attempt to solve these problems, some zoos have
turned to environmental enrichment techniques. (Markowitz, 1982; Wilson, 1982;
Carlstead & Shepherdson. 1991: Forthman & Bakeman, 1992; Forthman et al. 1992;

Powell. 1995).



The technique of environmental enrichment seeks to meet the behavioural
needs of zoo animals by providing them with naturalistic surroundings. This method
is utilised to enrich the environment in suboptimal confinements, so as to reconstruct
the animal’s natural habitat (Markowitz, 1982; Clevenger, 1987). Animals housed in
enriched environments utilise areas of the enclosure that are more naturalistic
(Baldwin, 1985; Neveu & Deputte,' 1996). Animals housed in larger more
environmentally complex enclosures exhibit lower levels of stereotypy than animals
housed in small barren enclosures (Keulen & Kromhout, 1976).

This study addresses the eftects of captivity on the behaviour of a solitary-
living felid species; the leopard (Panthera pardus fusca). I focus on stereotypic pacing
and food anticipatory behaviour. The major factors measured are visitors’ presence,

enclosure size, social enrichment and complexity.

1.2. Literature Review
1.2.1. Stereotypy and stress in captive animals

A large number ot species maintained in zoos exhibit abnormal behaviour.
Confinement of these wild animals in zoos causes acute stress, resulting in the
exhibition of abnormal behaviour such as stereotypy (Mason, 1991; Weipkema &
Koolhaas, 1993). Stereotypy is considered a form of atypical behaviour and indicates
that an animal's psychological weltare is at a suboptimal level (Boorer, 1972; Marriner
& Drickamer, 1994). Stereotypy has been widely studied in carnivores and primates
(Clarke et al. 1982; Wilson, 1982; Carlstead, 1991; Wechsler, 1991; Forthman &
Bakeman, 1992; Carlstead et al. 1993b; Inges et al. 1997). A behavioural study on
polar bears revealed that a considerable proportion of the time budget of the bears was

occupied by stereotypic behaviour (Wechsler, 1991). Stereotyping pacing in polar



bears were fixed both spatially and temporally. Stereotypy is caused by various factors
related to captivity such as enclosure size (Keulen & Kromhout, 1976; Macedonia,
1987; Lyons et al. 1997) social deprivation (Maple, 1979), feeding time (Lyons et al.
1997; Carlstead, 1998), period of anoestrus (Bennett & Melien, 1983) and barren
environments (Redshaw & Mallinson, 1991; Zucker et al. 1991: Braastaad, 1996).

A study conducted on captive bears has shown that animals in smaller
enclosures exhibited more stereotypy than animals in larger enclosures (Keulen &
Kromhout, 1976). Restrictive captive environments were also found to be associated
with abnormal behaviours other than stereotyped movement such as inactivity,
depression, self-aggression and coprophagy (Clarke et al. 1982).

Enclosure design also plays an important role in the daily activity budget of
animal in‘captivity (Seidensticker & Doherty, 1996; Reinhardt et al. 1996; Monte &
Pape, 1997; Seidensticker & Forthman, 1998). A study on captive Sifakas
(Propithecus verreauxi) had shown that those housed outdoors were more active,
spending less time resting and more time in locomotion, playing and feeding than
sitakas housed indoors (Macedonia,1987).

Female felids in oestrus exhibit higher proportions of stereotypic behaviour
than in the anoestrus condition. A study on a pair of sand cats revealed significantly
higher pacing levels and locomotion in the female during oestrus periods (Bennett &
Mellen, 1983).

Food-anticipatory behaviour has been observed in captive environments. Food
anticipation is an abnormal behaviour exhibited by captive animals as they learn to
predict the feeding time each day. This results in stereotypy in anticipation of being

fed (Baldwin, 1985; Ramanan, 1995).



1.2.2. Space utilisation by captive animals
Carnivores in captivity spend more than 75 % of their time in less than half
their enclosure space (Baldwin, 1985). His study observed felids resting most
_frequently towards the rear of their exhibits. The space most frequently utilised in the
enclosure by the felids was used for resting. Thus, the availability of areas suitable for
resting on-exhibit influenced the distribution of space use. Lyons et al.’s (1997) study
on captive felids and their utilisation of space showed that enclosure design and the
management regime influence the behaviour of captive felids. The size of the
enclosure did not affect the pacing behaviour, but the edges of the enclosures were
particularly used for.stereotypic pacing. In another study by Kessel & Brent (1996) on
tﬁe utilisation of space by captive-born baboons (Papio spp.), eight baboon groups
were monitored before and after the provision of structural enrichment which was in
the form of a galvanised ladder suspended horizontally by chains and a plastic drum
hung from the ladder. The baboons spent most of their time on the floor and the bench
and this did not change with the addition of the new structures. Keulen & Kromhout’s
(1976) study on captive bears recorded stereotyped and begging behaviour of captive
polar, brown and Himalayan black bears in relation to various landforms that featured
in their enclosure. Polar, brown and Himalayan black bears preferred levelled surfaces
without terraces and uneven floors. Brown and Himalayan black bears were less
inhibited by a confined space than polar bears and did not seem to be disturbed by
relatively small enclosures. Unlike polar bears they tend to behave actively on a

surface interspersed with rocks and boulders.



1.2.3. Activity patterns in captive felids

Baldwin (1985) in his behavioural study on captive carnivores recorded the
daily activity patterns of felids in captivity. A strong morning peak in activity was
observed, followed by decreasing activity. A small afternoon peak was also observed
in some seasons. Morning activity peaks occurred slightly before, or coincided with
feeding time and were larger, longer in duration, and less variable seasonally than
afternoon peaks. This suggests that morning activity was focused on feeding time.

Temperature has a significant effect on the behaviour of leopards in captivity;
activity levels have been found to be inversely related with temperature (Baldwin,

1985).

1.2.4. Social interactions in captive solitary felids

Most telids are solitary living except for the lion (Panthera leo) which lives in
social groups called prides (Eisenberg, 1986). Intraspecific interactions occur during
territorial fights and during breeding season (Eisenberg, 1986; Bothma, 1998). A
study of a pair of sand cats in captivity showed a temporal distribution in the
utilisation of space by the sand cats within the enclosure (Bennett & Mellen, 1983).
Temporal division of the enclosure is an adaptation by the sand cats to communal
living. The study showed that when one cat was active, the other tended to be
inactive. When both cats exhibited periods of inactivity simultaneously, the enclosure
was spatially segregated into male and female sleeping areas. A study on of eight
adult pairs of snow leopards recorded the behavioural differences between pairs
successtul and unsuccesstul breeding pairs, and between males and females (Freeman,
1983). Snow leopard pairs have a high degree of tolerance for each other and exhibit

little aggressive behaviour. A high degree of synchrony between paired snow leopards



was observed, resulting in within-pair consistency. Unsuccessful males continued to
pace during the female oestrus cycle, while males whose mates became pregnant

showed a dramatic drop in their pacing behaviour during the oestrus time-block.

1.2.5. Leopard studies

Leopards are the most adaptable and widespread of big cats (Muckerhimn &
Eisenberg, 1972; Bailéy, 1993). Though not extensively studied, information on the
behavioural ecology ot the leopard does exist (Muckerhirn & Eisenberg, 1972; Norton
& L;awson, 1985; Bailey, 1993). Solitary and occasionally arboreal, leopards prefer
elevated rest areas and are frequently sighted on trees and rocky outcrops (Muckenhirn
& Eisenberg, 1972; Schaller, 1972; Santiapillai et al. 1982; Seidensticker et al. 1984;
Bailey, 1993). Studies on free-ranging leopards (Panthera pardus fusca) in the Indian
sub-continent have documented prey selection and habitat use but none of these
studies have recorded the daily activity budget of this species (Johnsingh, 1983;
Karanth, 1991; Karanth & Sunquist, 1995; Edgaonkar & Ravi Chellam, 1998). The
distribution ot leopards in India and its morphology has been well documented
(Prater, 1980). A few studies have recorded the behaviour of leopards in captivity
(Baldwin, 1985; Lyons et al. 1997). Baldwin’s study (1985) showed an influence of
the time of day on the activity budget ot the leopards in his study. Leopard behaviour
was also tound to be strongly influenced by the presence of visitors. Lyon’s et al.
(1997) in his study on the utilisation of space by captive felids found that leopards
alongwith the rest of the felids studied predominantly used the edges of their
enclosures. Elevated areas were used as surveillance points to examine the

surrounding regions.



Though the etfects of captivity on the behaviour of wild animals has been
studied extensively across many species, the behavioural changes due to confinement
in captive leopards or any other species maintained in Indian zoos has not yet been
documented. This study aims to record the behaviour of leopards in five zoos in

southern India.

1.3. Objectives

This study was conducted to achieve the following objectives:

e To determine the factors that influence the activity patterns exhibited by leopards
in captivity
e To determine the factors that influence the frequency of stereotypy exhibited by

the study animals

e To study the utilisation of space by leopards in captivity and to determine the
influence of the following parameters on space-utilisation by the study animals
o Enclosure size and complexity
o Visitors' presence

e To determine the changes in the behaviour of the study animals caused by the
tollowing parameters :
« Enclosure size and complexity
o Visitors' presence

e Social enrichment



2. STUDY SITES

Five zo00s in southern India were chosen to conduct a behavioural study on

leopards in captivity.

2.1. Thiruvananthapuram Zoological Gardens1, Thiruvananthapuram :

2.1.1. Study Area

The Thiruvananthapuram Zoological Gardens is located within the city of
Thiruvananthapuram. It forms a part of the Museum and Zoo complex which includes
the museum, art gallery, snake house, botanical gardens and the zoo. The zoo extends
over 30 to 40 acres. It was constructed in the early 1850's in the traditional European
style. Five hundred thousand to eight hundred thousand people visit this small city
zoo every year. The zoo houses a large variety of animals from giraffes, mithun,
rhinos, hippos to tigers, lions, leopards and macaques. It is open to the public from

09:30 to 17:30 hrs.

2.1.2. Exhibit Area

The leopards are exhibited in'one wing of the cat-house which also houses
tigers and lions. The two leopards are exhibited as a pair. The leopard-house is
flanked by the tiger enclosure on the left and the lion enclosure on the right at a
distance of 1.5 m.

The leopard enclosure is 3.6 m wide and 7.2 m long, the front of the enclosure
being hemispherical (Figure 2.1: the zones mentioned in the all the enclosures have
been defined in 3.2.8). It has a concrete flooring walled in by wrought-iron bars that

merge at a height of 3.6 m to form a dome-shaped structure. A long wooden

! Thiruvananthapuram Zoological Gardens shall be referred to as Thiruvananthapuram Zoo through
the rest of the text and as Trivandrum Zoo in the figures and tables
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log is the only form of structural enrichment found within the enclosure. There is a
water trough within the enclosure. The on-exhibit enclosure is connected to the off-
- exhibit enclosure by a door situated at the extreme end of the enclosure. A fence
running around the cat-house maintains the visitor-distance at 1.8 m. Visitors are able
to observe the leopards almost at eye level as the on-exhibit enclosure is elevated by
0.6m. The exhibit is completely devoid of any visual screens, this maximises the
visitors' ability to sight the animal. The maximum distance that the animal can recede
to in the enclosure is only 10 m (from the posterior end of the enclosure to the visitor -
area).

The off-exhibit enclosure is 4.5 m long and 3 m wide (Figure 2.1). it is nearly
as large as the on-exhibit enclosure but is completely devoid of light. Three of its
walls are made of brick while the fourth is of wrought-iron bars that run all the way
up to the ceiling. This enclosure has a concrete flooring. Each on-exhibit enclosure is
connected to an off-exhibit enclosure. All the off-exhibit enclosures are connected to
the adjacent enclosures by doors. The big cats are frequently shifted to neighbouring
enclosures during cleaning and health inspections. A high fence and gate ensures that
the visitors maintain a distance of 9 m from the ott-exhibit enclosures thus reducing
the disturbance caused by the visitors to a minimum. The cat-house is surrounded by
Samanea saman and Tamarindus indica trees. The enclosures are well shaded and
sunlight reaches only a part of the enclosure at noon.

The animals at Thiruvananthapuram zoo were the first to be studied between
the 23" of November and the 7" of December, 1998. The mean ambient temperature
and the humidity recorded in this study was

1) morning at 07:30 hrs : temperature : 25.5°C , humidity : 98.5%
2) noon at 12:30 hrs : temperature : 29.5°C, humidity : 90%

3) evening at 16:30 hrs : temperature : 27.5°C, humidity : 91.6%

11



There were also a few rain showers during the end of November in

Thiruvananthapuram.

2.1.3. Study Animals

The Thiruvananthapuram Zoological Gardens houses two leopards. The male
was caught near a village close to Kannur in 1993 while the female was born in the
Veermata Jijabai Bhosle Udyan and Zoo, Mumbai. She was brought to
Thiruvananthapuram in 1992. Both animals are between 6 and 8 years in age. The
leopards have not suffered from any serious ailments in the past except for a severe

case of dermatitis, which the female still suffers from.

2.1.4. Husbandry practices

There are three zookeepers in charge of the cat-house. The enclosures are
cleaned on the arrival of the zookeepers. At 09:00 hrs the first zookeeper arrives and
he disposes all the left-over meat from the previous day's meal. Enclosures are hosed
down with the animals on-exhibit at 09:30 hrs when the rest of the zookeepers arrive.
The enclosures are cleaned with a non-toxic cleanser called Benzyl konium chloride
or commonly as "germi-clean” in z0os. At 08:00 hrs the sweepers clean the area
surrounding the enclosure. The off-exhibit areas are swept by the zookeepers. The
leopards are fed at 11:30 hrs every day (3.5 kg ot beef). Slabs of meat are thrust
between the wrought-iron bars every day except on Mondays which is the fasting day
for the carnivores as well as the zoo holiday. The leopards are given milk and eggs at

16:00 hrs everyday except on Mondays.
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Diversity in o,
the utd .
utilisation of Space was calculated using spread of

participation index for ilisati C i
I the utilisation of different zones on visitor absence days, for

visitor presence days o _
P days on-exhibit and oft-exhibit for singly housed leopards.

Differences in diversity i _— .
diversity in the utilisation of space on visitor-absence and on-exhibit

ays. and -exhibit B ey e
days. and between on-exhibit ang off-exhibit days were tested by using Wilcoxon

Matched-pairs Signed-ranks Test, Diversity in the utilisation of space by singly
housed leopards and those housed in groups were also tested by using Wilcoxon

Matched-pairs Signed-ranks Test.

3.2.9. Analysis of the differences in behaviour patterns exhibited in structurally

enriched and barren enclosures
The differences in behaviour exhibited in structurally enriched and barren
enclosures were tested by using Mann-Whitney U-Wilcoxon Rank Sum W Test. This

test was carried out separately for on-exhibit and off-exhibit enclosures.

3.2.10. Correlation of enclosure complexity and various other parameters

The enclosures were comparatively graded according to their complexity (Table 3.2).
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Enclosure complex;
PIeXIty was correlated with behavioral diversity and the

diversity in space utilisat; .
d g utilisation by using Partial Correlation Coefficient Test by

correcting for enclosure «
£ iclosure size. Enclosure complexity was also correlated with the

proportion of time spent in the “enriched” zone and with the proportion of time spent

1 1hiti Y 1'AC 1 . . .
in exhibiting resting behaviour by each leopard. Behavioral diversity and the diversity
in space utilisation were also correlated with enclosure complexity by using Partial

Correlation Coefticient Test. The test was corrected for enclosure size.

3.2.11 Analysis of the differences in various parameters across zoos
The differences in proportions of behaviour exhibited between zoos were
teéted by using the Kruskall-Wallis test. The same test was used to test
[) the differences in proportion time spent in each zone
2) the differences in proportion time spent in exhibiting resting, activity and

stereotypic behaviour.

3.2.12. Analysis of the differences in various parameters between singly and group-

housed leopards
The differences in the activity budgets and in the utilisation of space between

singly and group-housed leopards was tested by using Mann-Whitney U-Wilcoxon

Rank Sum W Test.

Statistical test results were considered signiticant at P<0.1 for all the tests

conducted. x* values have been reported tor Kruskall-Wallis tests and Z values for

M Whitney U-Wilcoxon Rank Sum W Test and Wilcoxon Matched-pairs Signed-
ann Wh -

ranks Test.
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4. RESULTS

Twenty-six le ied i
ty opards were studied in five zoos of which sixteen were singly

housed and ten were housed in groups (Table 4.1.). There were 16 males and 10
females. Only three of the 26 animals were captive-born, 13 were captive-reared and
10 were wild-caught. Fourteen singly housed leopards were studied in on-exhibit and
off-exhibit enclosures and on holidays, two singly housed leopards were studied in the
off-exhibit enclosures only. The group of ten at Bangalore was studied only in the on-
exhibit enclosure.

Eleven behaviour states (Table 4.1 and 4.2) and 29 behavioural events were
recorded while observing singly housed leopards in four zoos (excluding Bangalore
Z0o). Seven of these behaviour states were exhibited by leopards housed in all four
zoos. In Bangalore ioo, the group-housed leopards exhibited 12 behaviour states
(Table 4.2 and 4.3) i.e., climbing which was not observed in any of the other zoo, was
exhibited by some group housed leopards.

The differences in the proportions of activity, resting and stereotypic behaviour
exhibited by leopards in captivity were compared. The proportion of resting behaviour
exhibited was significantly higher than activity and stereotypic behaviour for singly

housed (Kruskall Wallis, 12 = 57.00, df = 2, p= 0.001") and group-housed leopards

(Kruskall Wallis, x*=20.43, df = 2, p=0.0001).

4.1. Differences in activity budget with sex and history

The differences in the proportions 0f activity, resting and stereotypic

behaviour exhibited by Jeopards in captivity were compared across sex and history for

—

" All p values are two tailed significance unless oth

erwise specified
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Table 4.1. Details of sex and history of leopards studied in captivity in five zoos

(Nov’ 98-Mar’99)

Zoological Park Total | Males | Females | Captive | Captive- | Wild
reared born caught
Trivandrum Zoo 2 1 1 0 1 1
Vandalur Zoo 6 4 ) ) 1 3
Childrens’ Park I 1 0 I 0 0
Mysore Zoo 7 4 3 5 0 2
Bangalore Zoo 10 6 4 5 1 4
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Ta

(Nov’98-Mar’99)

ble 4.2. Frequenci i
quencies of resting behaviour for leopards in captivity in five zoos

Behaviour

Trivandrum

Vandalur Childrens’ Mysore | Bangalore
Zoo (%) Zoo (%) Park (%) Zoo (%) Zoo (%)
e =6 n=1 n=7 n=10
Lying Down 2.72 377 12.13 328 754
S.E (%) 1.34 2.67 - 0.56 | B
Sitting 45.69 38.09 36.40 23.52 36.53
SE @) 9.88 5.01 : 2.81 6.26
Sitting Erect 447 6.96 4.50 5.37 4.55
SE (3 2.77 1.02 : .77 1.68
Sleeping 37.21 18.21 26.03 32.41 30.10
SE (3 5.60 331 - 424 12.11
Resting
Behaviours 90.09 67.03 79.06 64.58 74.02
Not Visible 0.00 6.53 11.94 3.59 0.05
WY - il : 0.39 0.10

n= number of leopards (10 hours of observati
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on each leopard)




Table 4.3. Frequenci ivi
quencies of activity and stereotypic behaviour for leopards in captivity

in five zoos (Nov’98-Mar’99)

n= number of leopards (10 hours 0

f observation each leopard)

52

Behaviour | Trivandrum | Vandalur Childrens’ Mysore | Bangalore
Zoo (%) Zoo (%) Park (%) Zoo (%) | Zoo (%)
n=2 n=6 =1 n= n=10
Walking 3.21 520 431 5.50 7.98
S.E (@) 1.12 1.36 - 0.60 3.25
Standing 291 4.43 1.76 8.59 6.05
S.E®@) 2.55 1.50 . 4.03 2.29
Running 0.00 0.67 0.20 0.28 0.59
SE (®) - 0.12 - 11 0.50
Jumping 0.00 0.26 0.00 0.00 0.11
S.E (@) - 0.05 - 0.12 0.13
Rubbing /
Rolling 0.10 0.51 0.00 0.53 0.11
S.E (2) 0.14 0.10 - 0.00 0.20
Climbing 0.00 0.00 . 0.00 0.00 0.11
SE®®) - - ) ) 0.13
Activity
Behaviours 6.22 11.06 6.26 14.9 14.94
Stereotypic =
Belaciours 3.69 15.38 2.74 16.93 10.98
ST 5 ———W’L’——; 4,03 8.29
N P






































































showed a positive correlation i
of stereotypic behaviour with the "edge" zone and
| one
wed a negative correlat
lon.
n. Three enclosures showed a positive correlatio
ion

between "back" zone and resti :
Ing behaviour while two enclosures showed a negative

correlation. The "rest" of th _
e enclosure was significantly used to exhibit activity

S .
behaviour in seven of the nine enclosures. Of the nine on-exhibit enclosures, only

seven were environmentally enriched. Of these, four enclosures had their "enrich"

zones positively correlated with resting behaviour and negatively correlated with
activity behaviour while one has its "enrich" zone positively correlated with activity

behaviour and negatively correlated with resting behaviour.

Of the 11 off-exhibit enclosures (Tables 4.4, 4.5, 4.6, 4.7 and 4.8), four had
their "edge" zones correlated with stereotypic behaviour and one was negatively
correlated. Two enclosures showed a positive correlation between their "back" zones
and resting behaviour. Four of the ten off-exhibit enclosures were structurally

enriched but none of them showed a positive correlation between the "enrich" zone

and resting or activity behaviour.

4.12. Behavioural diversity

The differences in eqﬁitability of behaviour exhibited were tested

across the four zoos that housed leoﬁards singly. On comparing each individuals’

behavioural diversity on-exhibit and off-exhibit, 2 significant difference was found
(Z=-4.110,N =28 p=0 001). The behavioural diversity for the on-exhibit enclosures

was significantly higher than that for the off-exhibit. There was no significant

i+ isi d visitor absence days
difference in the behavioural diversities on yisitor presence an

. group-housed
0.589). The behavi

oural diversities of singly and

(Z=-0.541,N =51, p= |
a significant difference was found. Behavioural

individuals were compared and
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imal, which i .
arlx a W.thh Is to be housed in it. The size and complexity of the enclosure also
piays an important role in the welfare of the species. Enclosures should provide
enough room for normal postures and movements on the ground (Carlstead et al.
1991; Caine & Boyle, 1992). Its space should be sufficiently used and should be
complex to allow species-specific behavioural patterns (Reinhardt et al. 1996).
Ideally, a captive environment should be a true simulation of a species’ natural
habitat. This is not always possible, as many zoos have inherited inadequate facilities
from the past and cannot afford to replace them immediately. In any case, essential
cﬁaracteristics of the physical and social environment should be incorporated, but

these changes in the enclosure should only be thought of as interim solutions until

new enclosures can be constructed.
Some of the significant features that need to be addressed while designing or
renovating an enclosure are:
e greater cage volume : 'fhe enclosure size and complexity influences the level of
stereotypic pacing exhibited by leopards. Pacing levels in large complex
environments are significantly less than in small, barren enclosures. Off-exhibit

enclosures, which are small, increased the proportions of stereotypy exhibited.

Leopards in off-exhibit enclosures éxhibited higher levels of pacing than those on-

exhibit. In zoos where a surplus number of a single species, results in some
. ’

imals being housed off-exhibit on a permanent basis, stereotypic levels increase
ani

ccupy @ major portion of the activity budget. Felids in larger

considerably and 0

e allotted to them and have higher levels of

enclosures make better use of the spac

t. Larger, more complex enclosures would stimulate the leopard
average movement. )

iety of behaviour patterns. This could diminish the overall
r varl

to exhibit a greate
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