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Abgtract
The objectives of the study conducted at the Arignar AnnaZoological Park, Chennai, Tamil Nadu, wereto assess
the success of captive breeding of chosen mammalian species and to evaluate the potential of the zoo for ex situ
conservation. Results obtained showed that the potential of the zoo to conserve those species threatened in the
wild, isenormous. Thiswasevident from the records of successful captive births of the four selected mammalian
species, (Cervuseldi eldi, Macacasilenus, Panthera tigrisand Trachypithecusjohnii). Selection was based on:
IUCN Red List status of the species, inclusion of representatives of important orders and distribution of the
speciesin the country. Results show that zoosin India concentrate largely either on those species which are at
alower risk of extinction in the wild or on large bodied mammals like Panthera tigris, which are difficult to
reintroduceinto thewild. Thisisnot in accordancewiththe UCN Policy Statement on captive breeding. There
arelacunae in the areas of prioritisation of Indian taxafor conservation breeding and in the formulation of zoo
policy. Thishasconsequently restricted, in many ways, the extent of zoo contribution to the conservation cause.
Recommendations have been suggested based on the resultsthat can improve the potential of the zoo to perform

itsmultifaceted role. Theseinclude:

*  recognising the importance of enclosure enrichment in stimulating physiological and psychological
development, which are essential in reintroducing animalsto their natural environment

*  immediate formulation of azoo policy
*

prioritisation of Indian taxafor conservation breeding
more attention on smaller bodied mammalslike the rodents and bats, which are easier to reintroduce without

compromising on visitor appedl
* are-evaluation of the zoosraison d' étre
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Introduction

With accelerating destruction of the worlds wildlife and
wildlands, gene pools are becoming fragmented and diminished
into gene puddles (Foose, 1983). It has been estimated that 20
per cent or more of theworld’ sbiodiversity may disappear inthe
next few decades, primarily due to habitat fragmentation and
ateration. Itistherefore necessary that more and more people
and ingtitutions become involved in efforts to conserve our
imperilled environment. Thisiswhere professionally managed
zoosand aquariums comeinto play. Zoosand aquariums assist
wildlifein many ways. Although captive breeding should not
be considered as the sole solution to the problem of declining
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species, conservationists have recognised the need for
scientifically managed captive breeding programmesin carefully
selected areas.

If one were to trace the history of zoos, it is one of bringing
exotic animals into captivity to serve human needs for
entertainment and education. In recent years, many zool ogical
institutions have re-evaluated their mission with conservation
through captive breeding emerging as the basis on which their
continuing existenceislegitimised. Inredlity, thisshiftinmission
has been unavoidable, as commerce in exotics has become
severely restricted (Else & Lee, 1986). Faced with reduced
augmentation of captive stock through continued harvesting of
wild populations, the future of zoos dependsincreasingly upon
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Figure 1. Countries containing the highest numbers of IUCN threatened mammal species.
India ranks second along with China (75 species) in the list (IUCN, 1996).
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Figure 2. Number of specimens of IUCN threatened mammalian taxa held in captivity.
Only 50 per cent of threatened primates, artiodactyla and carnivora are represented ( Magin et al., 1994).
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Figure 3. The numbers of IUCN threatened mammalian taxa held in captivity are indicated (Magin et al., 1994).
Orders consisting of smaller mammals like Rodentia are poorly represented.

the development of self-sustaining captive populations from
brood stock on hand (Else & Lee, 1986). Surviva of many taxa
depend on the interactive management of both wild and captive
populations. Moreover, as wild populations are reduced and
fragmented, captive collections and zoo facilities are becoming
larger, more naturalistic and better co-ordinated. Wild and
captive populations are converging in terms of the kinds of
management that must be employed for their survival (Foose,
1983).

In addition to the above, zoos can act asdemographic and genetic
reservoirsfromwhichinfusionsof “new blood” may be obtained
or new populationsfounded (Conway, 1980). Finaly, zooshave
at last conveyed the message that ultimately they may provide
thelast refuge for many species of animalswhich face extinction
in the wild. The gulf that exists between conservationists
concerned with thewild and thoseinvolved in captive breeding
will haveto be bridged to meet the challenge of the diminishing
wild in order that strategies may be developed to prevent the
dideinto extinction of some selected species (Rawlins, 1985).

Global geographicdigtribution of zoosand aquaria

Thereare approximately 1150 zoos, aquariaand affiliated captive
breeding facilities worldwide of which 878 reported their
addresses to the International Zoo YearBook. At least 83
countries possess one or more of these ingtitutions (Magin et
al, 1994).
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Aimsof thestudy
The study was conducted at Arignar Anna Zoological Park,
Vandalur, Chennai, during the period between December 1997
and April 1998. It focused on the following aspects of captive
breeding:
® Anaysisof the composition of total mammalian species
housed at the zoo and comparison with the [UCN Policy
Statement on captive breeding.
® Trends in captive births at the study site and their
contribution to the conservation scenario.
® Enclosure enrichment, food in captivity and their
relevance to the physical/physiol ogical well-being of the
animds.

Study Site

The Madras Zoo was one of thefirst zoosin Indiastarted during
theyear 1855. The Government of Tamil Nadu decided to create
amodern zoological park in the Vandalur Reserve Forest area
under the control of the forest department. So, the old zoo was
shifted to Vandalur and its new incarnation began. Thisisone
of the biggest zoosin Asiaextending to an areaof 510 ha. The
existing landscape has been utilised asit isand all theanimals
are exhibited in large open moated island type of enclosures
with simulated conditions.

L ocation

Arignar Anna Zoological Park is situated in Chengalpettu
District on the southern Trunk Road between Chennai and
Chengalpettu. Itis32 km south of Chennai and 22 km north of
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Table 1. Information on species under study

Species IUCN Status Order Family Distribution

Antilope cervicapra LR-lc Artiodactyla Allover the Indian plains

Cervus eldi eldi CR Artiodactyla Cervidae Keibul Lamjao National Park, Manipur

Macaca silenus EN Primates Ceropithecidae Western Ghats

Panthera tigris EN Carnivora Felidae All over India except NW

Trachypithecus johnii VU Primates Ceropithecidae Western ghats

Chengal pettul. pp NE CR
. 0 3% 0

Vegetation type 3% 9%

Habitat of the park comesunder thetropical dry evergreen scrub,
a degraded forest mostly comprising thorny bushes.

M ethodology
Criteriafor choiceof species
The five mammalian species chosen for the study are Antilope
cervicapra (Blackbuck), Cervus eldi eldi (Sangai), Macaca
silenus (Lion-tailed Macaque), Panthera tigris (Indian Tiger)
and Trachypithecus johnii (Nilgiri Langur)
The criteria based on which the selection of the species were
medeare:
® Each of the chosen species belong to different IUCN
categories.
® Representatives of important families and orders are
represented here. Some species arerestricted to parts of
India with respect to distribution while the others are
more commonly found in areas distributed in most parts
of the country.

Data collection

Datawas collected from thefollowing sourcesusing thefollowing
methods:

Studbook information: Every individual species housed in the
zooisenlisted in the studbook. It givesinformation on sex, date
of birth/date of arrival, name, origin, name of sire/dam if captive
born etc.

Animal history sheets: Inaddition to the studbook information
it gives an idea on the general health of the animal, relevant
medical treatmentsif any, commentson general behaviour, etc.

On-field observations: Thisincluded observations of enrichment
of the various enclosures, interaction between the animals at
feeding times, etc.

Interaction with animal keepers This helped establish the
identity of certain animals. Thiswasimportant ininterpreting
observations on dominance, social behaviour etc. especialy
among the primates.

Resultsand discussion
Thetotal number of mammalian speciesat AAZPis46, of which
11 are exotics (non-native species) and are not included in the
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Figure 4. Per cent composition of total mammalian species at
AAZP, excluding exotics (CR = Critically Endangered,
EN = Endangered, VU = Vulnerable, LR = Lower Risk,
NE = Not Evaluated, DD = Data Deficient)

analysis. A break up of these species based on [UCN criteria
(Fig. 4) asderived by Indian field biologistsat an Indian Mammal
Consevation Assessment and Management Plan workshop
(Molur etal., 1998) showsthat 62 per cent of themammalsinthe
Z00 belong to one of the Lower Risk categories while only 32
per cent come under athreatened category (CR=9 %; EN=9 %;
VU= 14%). Of thetotal mammal specieskept at the zoo (n=46),
exotics comprise 24 per cent.

TheUCN Policy Statement mentionsthe following criteriafor
prioritisation of captive breedingin zoos:
® |ncreased efforts towards breeding and housing local
animals.
® | east expenditure on procurement of exotics.
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Figure 5. Total individual births of the four chosen species at AAZP, Vandalur

® Greatest efforts towards conservation of species Trendsin deathsand birthsfrom 1990to 1996

belonging to the threatened category. Results from Figures 5 and 6 show fluctuating trends in both
The results of Fig. 4 evidently are contrary to this, suggesting  birthsand deaths of the animals studied. Comparison with data
that thefocus of the AAZPislargely restricted to exhibitionism  from other prominent zoos in India supported this trend
whichiscontrolled by visitor appeal, rather thanin conservation  (Courtesy: CZA database). However, theresultsseem toindicate
of threatened species. 1994 as a problem year with not as many births as could be
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Figure 6. Total individual deaths of the four chosen species at AAZP, Vandalur
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expected, but with aconsiderably high death toll. Investigations
revealed varying causes.

Environmental: Therewere heavy rainsin 1994, which resulted
in deaths of animals belonging to many species.

Management related: Example: Introduction of anew individual
(LTM) into awell established group showing al signsof astrong
pack order, resulted in death dueto infighting.

Medical: Possibly better care exists, that was unavailablein the
previous and forthcoming years than the year in question

Another reason for zoo deaths is the condition of animals
obtained by zoo exchange programmes. A sick animal may not
appear physically sick until the last stages of the illness
(Manoharan, pers. comm.). There have been instances where
animals brought into the zoo by exchange have died as aresult
of illness contracted earlier. This, coupled with stress endured
during the course of transfer, takesatoll ontheanimalslife.

Success of captive propagation at AAZP with respect tothe
speciesstudied

Figure 7 conveysinformation regarding the potential of azooto
contribute to conservation through captive breeding. Thetrend
of the success rate of captive hirths at AAZP was compared
with relevant datafrom other prominent zool ogical institutions
inthe country. Thedataon these other institutions was obtained
from the Central Zoo Authority’sAnnual Report on Breeding in
Z00s across Indian cities. The comparison showed equal or
more often, fewer captive births of the species selected for this
study inthe other institutions. Thisleadsto the conclusion that
when compared with some prominent zoos, the number of captive
births at AAZP is higher, with respect to the species chosen.

Observationson enclosures

LTM enclosure Visual observation of this enclosure and its
animals was compared with the sole reference on enclosure
enrichment at AAZP (Ponnuswamy & Paulraj, 1990). The
enclosure has many trees and a lot of vegetation which helps
theanimals spend agreat deal of timeforaging for fruitsetc., as
they would inthewild. Themoatsarewell watered with abundant
fish. The vegetation and the water in the moats attract alot of
insects which form a part of the LTM’s diet (Ponnuswamy &
Paulrg), 1990).

Blackbuck enclosure: Blackbucks have been shifted from the
enclosure originally built for them. Though it encompasses a
large area which meets their physical requirement, herbs and
shrubs which are an important aspect of enrichment
(Ponnuswamy & Paulrgj, 1990) are noticeably absent. Dueto
limited foraging the animalsappear restless.

The number of blackbucks has grown uncontrollably, leading to
competition for food. Older and larger animals dominate at
feeding times. Free access of thisenclosureto the neighbouring
Cheetal enclosure puts added pressure during mealtimes with
the Cheetalsintruding into Blackbuck territory.

Nilgiri Langur: Theenclosureissimilar tothat of theLTM. Larger
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Figure 7. The success of captive propagation at AAZP.

shrubs and trees are present here as the Nilgiri Langur spends
longer time on the trees and tree tops.

Conclusion

The contribution of zoos to conservation via captive breeding
isimportant especially for species which are threatened in the
wild. However, most zoos today concentrate on either large
bodied mammals and/or on Lower Risk speciesaswasfoundin
this study. The problems associated with maintaining large-
bodied mammals are higher per capita costs, greater space
requirements, lower breeding potential, greater difficulty in
reintroduction. More than 30 of the 46 mammalian species at
AAZP arelarge bodied. This scenario is not optimum for the
efficient use of resources because of the above reasons
(Bamford etal., 1996), aswell asthefollowing.

The next rational step after successful captive breeding
programmes is reintroduction (Wilson & Price, 1994). Small
bodied mammalsascompared to large bodied mammalsare better
breeders, less expensive to maintain, both in zoo resources and
space. Perhaps, most importantly, many areeasier to reintroduce.
(Balmford et al., 1996). The problemsof reintroducing alarge
bodied carnivore like the tiger or a large herbivore like the
elephant have been debated for along time. Tigerscanturninto
man eaters or can target livestock as easy prey, while elephants
are notorious for aggression and destroying property. The
possibility of such threats to human life and the magnitude of
threats to property posed by the reintroductions of smaller
mammal s such asrodentsand batsfor instance arevery minimal.
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Of al Indian mammals, 60 percent are bats and rodents -- al
small bodied mammals (Molur et al., 1997). Thisleadsoneto
emphasise on theimportance of prioritisation of Indian taxafor
conservation breeding by Indian zoos. It istimethat zoos start
concentrating on the economic and the biological realities of
captive breeding.

Enclosure enrichment and the correct diet in captivity are
important factors which influence the success of captive births
inazoo. Stress related with improper enclosure design has
been known to affect the breeding potential of the animal.

The potential is evident from the records of successful captive
birthsat AAZP. In order to maximise the contribution of zoos
towards conservation, there is an immediate need for policy
formulation. Thisinvolves selection of criteriawith respect to
captive breeding in such a way that the zoo is able to juggle
between its dual roles of maintaining 'visitor appeal’ aswell as
conservation objectives. The need to focus on species which
have long stood neglect has emerged as a priority as well.
Maintaining visitor appeal may not be so difficult as it is not
necessarily only the larger animal sthat can fascinate visitorsin
azoo. Studies have shown that though large, charismatic taxa
such as the big cats, elephants etc. are important in drawing
visitorsto the zoo, imaginative exhibits of small-bodied taxaare
equally popular once they enter. In some cases small creatures
have even been effectivein increasing zoo attendance (Balmford
et al., 1996). Other studies have also proved that there is no
tendency for those exhibits with larger mammals to be more
popular with the visitors (Balmford et al., 1996). Thus more
attention can be directed towards the smaller bodied mammals
without compromising on visitors appeal . The second task is
more difficult to achieve. A correct balance of a much needed
formulation of zoo policy aong with economical and biological
foresight with respect to captive breeding ought to be able to
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strengthen the zoos contribution to conservation.
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