NATIONAL STUDBOOK
Indian Gazelle ( Gazella bennettii): Il Edition

Published:' September#2018!

Data Current till 31/March 2018 5
V- ' { \
\

Wlldllfe Instltute of India Central Zoo Authority |
) , .,‘»‘ia" ‘-'-“; AT ’h J’r : TR B
\ : ‘Q kt. ) \) , ’gx’; ‘\
" A a ﬁh} l T N el K







National Studboaif
Indian Gazellgsazella benneitil Edition

Part of the Centr al Zoo Authority s pbStudhmoke d pr o)
for Selected Endangered Species in Indian Zoosbé
order: Central Zoo Authority letter r2/ZD12CZA(NA)/418 datetiMarch 2012

PROJECTTEAM

Dr. Parag Nigam
Principdhvestigator

Dr. Anupam Srivastav
Project Consultant

Ms.Nilofer Begum
JunioResearckellow

PhotoCredits © Dr. Parag Nigam
Copyright @VII, Dehradun, and CZA, Dakhi, 2018

This report may be quoted freely but the source must be acknowledged and cited as:

Wildlife Institute of India (RMational Studbookmafian gazell&ézella benngttliedition, Wildlife
Institute of India, Dehradun and Central Zoo Authority, TReNd26h8/39 pagE®






NATIONAL STUDBOOKNIHAN GAZEL(®AZELLA BENNEJITII EDITION

FOREWORD

Habitat loss, fragmentation, and degradation due to anthropogenic activities have threatened the su
of majority ofild fauna. Indian gazelle, inhabitants of arid-and sewis in India are threatened

by the abowaentioned factors making them prone to extinction. Despite protection measures initiat
by government agencies in range states and local camthenit@sa of occurrence free ranging
population continues to decline; therefore, maintenance -gftuigoleuéations for ensuring their
longterm persistence remains imperative. Effesitive@servation of the species can be ensured

by scigatific management to ensure ittelongurvival. This would require management interventions
that ensure the maintenance of a genetically viable and demographiesily ptahléaton.

Pedigree information contained in studbooks formsahthlsasiaiagement.

The Central Zoo Authority (CZA) in collaboration with zoos in India has initiated@eedmgervation
program for threatened species in Indian zoos. Indian gazelle is a part of the identified species unde
initiative. As a part of this endeavMmmarandum of Understanding has been signed with the Wildlife
Institute of India for compilation and update of studbooks of identified species in Indian zoos. As p
the project outcomes, the WII has compiled the National StudbGalzeifd@dizella benneltii

in Indian Zoos. The recommendations contained in the studbook would form the #esis for the long
management of the species in captivity. It is hoped that all holding institutions will adopt |

recommendations.

(Dr. D. N. SinghF.S.)
Member Secretary
Central Zoo Authority
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INDIAN GAZELLE

(Gazellgbennett)

Speciednformation

Chinkara are horned ruminants inhabiting arid -and geasislands. They are selective feeders
utilizing a variety of plant matter and are both grazers and browsers. They live in small groups anc
an important prey species in their habitat fandmmaéldium carnivores. Poaching and loss of
grassland habitats are major threats faced by the species.

Taxonomy
Kingdom Animalia
Phylum  Chordata
Class Mammalia
Order Cetartiodactyla
Family Bovidae
Genus Gazella
Species  bennettii

Chinkara are members of the specios&genlidelonging to the order Cetartiodactyla that includes

all even toed ungulates. The memobdhe genus are characterized by adaptations that enable
herbivory. These include incisiform lower caninedtéeimydentalpads in place of incisors.
Additioallythe stomach has compartments for symbiotic fermentation of plant cellulose similar to otl
ruminants. Members of the genus ilaanal eppendasi bonyhorns without branching that are
covered witlhkeratinous sheath and present in both sexes. These characteristics led to its placeme
in the genuSazellaf the family Bovidakagsaniand Douzery 2008 rndndeEerna ndez and

Vrba 2005Grovesand Grubb 2011). The taxonomy of the speciesnbasatomical and
morphological features was supported by DNA phylogenetic studies of the family that placed gazell
the family Bovidae and Tribe Antildpassaiiiand Douzery, 198@ipiqueR006)The genus has

a large distribution range extgmdim North Africa, the Arabian Peninsula, the Middle East and India
into the plains of China and MorRfimanet al2013Lerp2013).

Differentiating species/ subspecies based on coloration and morphologihes ugdifiailt
MitochondriaNB\ sequences has assisted in identifying species level @ifferemmsa(2013).
The identification of Chinkara as a distinctGpeelEsbennettias proposed Broveg1985).
The species was furtherduided into five subspecies basexhonial morphometiyrn structure
and distributio@rovesnd Grubb 2011) and based on chromosome number alfdrlegttean (
1988)Chinkara was considered to be a species group cofsisimigadivestern and northern
Iran) G.fuscifrongsoutkeastern Iran to western Pakigkamgnnet{iDeccan Plateau and Ganga
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valley)@. christyiThar desert and Gujarat)&rshlinaru@®Punjab, Haryana and areas surrounding
DelhifGrovesnd Grubb 201d)nclusive evidence regasprgies/subspecies level distinctiveness
is however, not available.

Morphology

Adult males measure approximately 65 cm at shoulder height and weigh 23 kg3®itimharns 25
length. Does have smaller horns measuribg df, hornless femalesadso reported. Horns in

males are annulated with2% r i ngs and are slightly curved
straight smooth spikPsaterl980). Coat colour on the dorsal and lateral areas is golden brown,
becoming dark brown in tha af meeting of the lateral flanks and the white ventral side. The face is
characterized by white streaks on both sides and dark patches abBvatdfiOB80%e (

Ecology

The species inhabits varied habitats that range from dry deciduowserforeatsdtto arid
grasslands in deseRalfmanl990). These areas are characterized by high noonday temperatures
and low rainfall. The high noon time temperatures are avoided by utilizing the shade offered by thi
and the occasional tree clumgsaiitiity of their environments is compensated by opportunistic
drinking and obtaining a large part of their water requirements from the plant m&ttevesnsumed (
1993Dookiand Goyal 200The home range size varies depending on the avagabilitgex;
Dookig2002) reported home ranges to vary between 2.22tor2adhaerd in the Thar Desert of
Rajasthan.

They are selective feeders preferring plants and plant parts that are nutrientCzowkissidr rich
Goyal 200féporedcropraidindpyanimals inhabiting agricultural landscapes. They are also reported
to dig up and feedipterygium glaucrouts that are rich source of water. Their diets are known to
vary seasonally and in different habitats depending on avaitabiityfobgrplants. They are also
known to feed on soil to meet mineral requi2oodren@ Jakher 2007).

Social Organization and behaviour

Group size ranges fran2Q individuals, with family units comprising of a pair of adult male and female
whie subordinate bucks live in small groups or alone. Group sizes vary seasonally with larger num
aggregating during winters (Mean Groups Size 6.78). Two types of grougsdecheperadd

male and mixed herds consisting of an adult buck with doesRowki@ndslékher 2013). A

female biased sex ratio (1:1.5) is present and fawn to adult female ratio is 1:4.3 found in populat
studied in RajasthBo@ki2002Bagchet al. 2008).

They are extremely vigilant towards danger with at least one member always on high alert. Presen
threats is communicated to other herd members using a variety of displays that include stamping o
ground, pronging, tail movements and vocal @imnsur8eadult membeasethe most vigilant

in herdsXooki&002).
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The dominant males maintain territories that are delineated by markings using faecal pellet he
secretions of the prbital glands, pedal glands and by thrashing of vegdw@tionstoate
dominance, additionallyded are similarly marlde&l{eand Dookia 2000). During mating season
aggressive defence of territories and females by dominant males iDonlbsE206@).(
Reproductive activity is initiated by maledwates$ inerding a receptive female, courtship displays,
testing phase, prounting phase, copulation andqumsgatory phadgofiraet al., 199Habibi

2011). Births are observedatid the year with peaks during February to March and July to Augus
with an average rate of 0.59 fawn/femaledyda@®(002).The females conceive as yearlings while
males reach reproductive maturity by the second year. The gestation period sabhgesritiasn 5

after whichil3 fawns are bgirshadnd Hussafill, 2010).

Similar to other members of the genus and as reBareligazelldyMendelssolat al. (195,

the pregnant does leave the herd prior to partdréjom the herd after a few adafgsvning.he

fawn starts feeding grass &fto weeks with suckling frequently for short periods for the first month
after birth. Suckling frequency wanes subsequently and by the end of thietifendmadeadd on

solid foodDokiaand Goyal 2007). Fawns remain with the does untibbage/@a until the does
conceive agaiir6hadnd Hussain Gill, 2010).

Distribution

The species inhabits plains
undulating areas from India in the;, wh
to Iran in the west with highest der| ™ .
recorded from Thar Desert. \
southern boundary of its distrib :
range is the Krishna River in Telan
I Karnataka border in Indiaewiind |
nortkeastern limit is Bihar, In
Westward the species is fo
Pakistan, souttestern Afghanist{ =~
and norteentral Iran (Arshad 4§
Hussain Gill, 2010; Gaikwad
Narwade 2016; IUCN SSC Anté
Specialist Group. 2017).

Figure 1Global Distribution of Chinkara (Shi@t¢SSC Antelo
Specialist Group. 2017.)

Threats and Consena@i Status

The species is extensively poached across its distribution range outside India. In India the survival «
species is threatened by habitat loss occurring as a result of overgrazing, conversion to agriculture
industrial development (IBS® Antelope Specialist Group 2017). It is accordingly placed in Schedule
| of the Wildlife Protection Act 1972 though the IUCN SSC Antelope Specialist Group considers
species of least concern.
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The species is heldBanstitutions in the As
region with a total 8% (37.30.1bspecimens
while 6 institutions house 74 (33.26.15) spHq
in Indiaaccording to the ZIMS datal
(downloaded on 25 April 2IA8)CZA invento
(Tablel) indicates the presencel8{49.73.2)7
specimenst 18 Indian zowshile the dathat
was made available by holding zoos fo
compilation of the studbook in@6¢&24.10

30

20
10 -

0 -

M |nstitutions® Males = Fermales®m Unsexed

Figure 2Holding patternioflian Gazelle zoos

India

Rest of Asia

specimenat 9 locations.

Table3: Statuofindian Gazelie zoos

Z0o0 Name Species360 CZA Inventory Studbook Remarks
M |[F [U [T (M |F |U [T F (U [T

Machia BiologicalPg0 (0 |0 |0 |8 (13 |9 |30 0 |0 |0 |Datareceived in group

(Jodhpur Zoo) from the zoo [22 (8.14.(
not included in SPARK}
database

Mahendra Chaudhuf4 (2 |0 (6 (4 |1 |1 |6 0O |0 |0 |Nodatareceived fromt

Zoological Park z0o, data in ZIMS platfqg
uploaded in group form
included in SPARKS
database.

Kamla Nehru Prani |2 (1 (3 (6 |2 |1 |3 |6 2 |1 |4 |Included in SPARKS

Sanghrahalaya Zoo database based on dat:
received from the Zoo

Kanan PandariZoo |0 (0 |0 [0 |2 |3 |1 |6 0 |0 |0 |Datareceived in group
from the zoo [8 (3.5.0)]
included in SPARKS
database

Indroda Nature Parkil0 |0 |0 |0 |3 (2 |0 |5 2 |0 |5 |Included in SPARKS
database based on dati
received from the Zoo

Mini Zoo, Bhiwani |0 (0O [0 [0 |2 |3 |0 |5 0 |0 |0 |Datanotreceived from
z0o not included in
SPARKS database

National Zoological 2 (2 |0 (4 |2 |2 |0 |4 1 |0 |3 [Includedin SPARKS
database based on dati
TaxorReport

Gandhi ZoologicalP{O [0 |0 [0 |2 |2 |1 |5 0 |0 |0 |Data notreceived from
z0o not included in
SPARKS database

Rajiv Gandhi Zoolog|4 (1 |1 (6 (4 |1 |1 |6 2 |0 |6 |Includedin SPARKS

Park and Wildlife database based on dat;

Research Centre received frothe Zoo

Kota Zoo 0O (0 |0 [0 |3 |6 |0 |9 0O |0 |0 |Data notreceived from
zoo not included in
SPARKS database
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Zoo Name Species360 CZA Inventory Studbook Remarks
M [F |U |T M |F (U |T |[M |[F |U T
Nahargarh Biological0 |0 [0 |0 (2 |2 |0 |4 |2 |2 |0 |4 |Includedin SPARKS
Park (Jaipur Zoo) database based on dati
received from the Zoo
Nawab Wazid AliShj0 [0 [0 |0 (1 |0 |0 |1 |1 |0 |0 |1 |[Includedin SPARKS
Zoological Garden database based on dat:
received from the Zoo
Sakkarbaug Zoo 19 |16 |11 |36 |10 |30 |11 |51 |16 |11 |9 |36 |Information, based on g
zoo data and taxon rep
(National Studbook of
Chinkara3azelldennet)i
March 2018.

Maharajbag Zoo 0O |0 |0 |0 |2 |2 |0 |2 |0 |0 |0 |0 |Nodatareceivedfromt
z0o not included in
SPARKS database
Rajkot Municipal Zo¢2 |3 [0 |5 (2 |3 |0 |5 |2 |3 |0 |5 |[Includedin SPARKS
database based on dat
received from the Zoo
SajjangarBiological |0 |0 |0 |0 |0 (2 |0 |2 |1 |1 |0 |2 [Includedin SPARKS
Park (Udaipur Zoo) database based on daty
received from the Zoo
Deer Park, Hissar ([0 [0 |0 (0O (1 |1 |0 (2 |0 |0 |0 |0 |Nodatareceivedfromt
Z0o not included in
SPARKS database

Total 33| 26| 15| 74|49 |73 |27 |149|32 |24 |10 |66

Methods

Data on individual history was collected by means of questionnaires, zoo visits and from the websit
CZA and Species360. Questionnaires were sent to the institutions housing Indian gazelle in Ir
requesting information for each captive speceneasatered in the Single Population Analysis

and Records Keeping System (SPARKS v 1.66) (ISIS 2004) and subsequently exported to popul;
management programme PMx v 1.2 ¢Ball@011) for further analysis

Scope of the Studbook

1 The CZA inventory was used as a benchmark for population estimates and deviations from
same (TablB are attributedrionavailability of required information from holding institutions
though repeated requests for the same were made. Additioaiady provided by 2 zoos
and that uploaded by 1 zoo on the ZIMS platform was in inventory form (§faapiaecords)
Biological Park (Jodhpur,Z@mj)an Pandari ZamdMahendra Chaudhury Zoological Park).
Additionally zoos have changed the infoupéiaded by them on individuals to groups by
merging animals present and uploading the same as groups on the ZIMS platform. Tl
information on groups could not be included in the SPARKS database as information requi
for recording data of an indh\ageaimen requires information of both parentages and dates
of individual Hféstory events.

1 The studbook includes all specimens present in Indian zoos for which records were availa
from holding institutions. Efforts were made to retrieve mdimeatimlding from the taxon
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report of the species from the Species360 website for institutions from which records were
received

1 The mnemonics present in the SPARKS software were used as names for individual institutic
while for those insimiag for which mnemonics were not present in the SPARKS Software, the
same were assigned based on their location listed on the CZA Website and the same are lis
in the location glossamnnexurd/). The mnemonic India was used for all specimeths acquire
from the wild

1 The taxon report of the species ret@mdditionabnknown animalgth incomplete
informatioat Sakkarbaug Ztdwey haveotbeenncluded in the SPARK&baseAnimals
for which information was changed from indixnditey lfeents and parentages to groups
have been recorded as Lost to FollawRAJp (he SPARKS Database

Analysis

Demographic Status

Historical Population
P Pl rM-

The studbodkcludes a total
352(158.183.)Ispecimenihat
have beemoused al4 Indian

(0]
o

# Animals
D [e)]
o o

¢

_ 20 INSC o A
zoos. The first recorded entf S /:/,.« AVAAC WS
1 1 /i q 0 T T ’—’I Tl ‘I‘ T T T T
the species in captivity was S AT UNDSI AT ONSI AT ON D 030N
N0 0 WMDY OO0 OO o o o
Sakkarbaug Zoo, JunagaulH 23ZZ233Z223ZTIZRIRIQIIRIKKRR
1975 with a wild origiemale Year
being acquired by the zoo. Gr =i Institutions==Total N  =—=Male = Female
in the populah has beel =—uUnks Wild Born Captive Bors— Births
primarily due tfemales with Deaths Lost
captive borrspecimens; 265 Figure 3Census trends of the captive population
(125.129.11)] formir tap1e 2Summary of the HistoRogdulation
approximately %%of the captiv Males | Females|Unknown|Total
population. A totaB@{33.54.p |Studbook size 158 [183 11 352
specimensare of wild origi Acqq|5|t|on from wild 33 54 0 87
. . Captiveborn 125 129 11 265
accounting for approxmaté{y Deaths 126 1159 1 586
of the total population. T|Breeding individuals 11 12 0 23
captive births are attribute?Btc | Lost to follow up/ release 11 25 0 36

(11.12.pthat formapproximateRo of the captive population. The population since its inception has
also witnesseB6(126.159)1deaths. FiguBsand Tabl@ summarize the trends of the historical
population while Annexure | includes detaikadseviefdrmation on individual specimens.
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Living Population

Based on the information provideTable 3Summary of living population

holding zoos and obtained from t Males | Females | Unknown | Total
report of the species/ithieg populatio | Living 32 24 10 66
includes 66 (32.24.10 specimens [ Wildborn 3 1 0 )
housed aineinstitutionsyith 4(3.) |-=aptiveorn | 29 23 10 62
Breeding 4 2 0 6

wild origin specimens. Ord@6 or6
(4.2 animals are proven breeders in the living population. Table 3 summarizes the status of the I
population while Annexure |l providesdotsgispecimen details of the living indiigealssal

of Thle 1 and Annexure Il reveals the presence of approximately 55% of the population at a Sakkart
Zoo, Junagadh.

Population Vital Rates
The populatiés currently declining Table 4Vital rates of the captive population

a rate ofapproximately 33% annu Males |Females Total
with females showing a margina/@: Popul ati 02'330 Z;Ol 2'265
. . .| T: Generation time . . .
fasterdeclie. The captive populati
P Pop N 20Population after 20 y¢2.0 004 2.4

has a generation tiofet.3/ears The
declining population trend is also reflected in the popjdetezh aftedyearswith a loss of 64
individuals in the population

Age Distribution

Age distribution5#f(32.24 known agend | ,,
sexliving specimens indicatenatebias |
The living population includes 27 (7.10] s
thereproductively active age clasddhis| 1
only 6 (4.2nimaldave reproduced so | 1
(Figure 4)t also shows the presenc9q _ 2 ;
(19.10)specimensof either sexf post| 1
reproductive age ckxss while 10 (6.4 @
individuals are in the-ne@oductive ag °
classes. The age distribution of the ¢
population shows a larger proportid
specimens in the pegiroductive ag 3 = - = P
classes, wittegruitments by way of bi e . e _
being inadequate to offset losses d Figured: Age distribution of known age specime|
mortalities and senescence. Age distrib
the captive indicates a declining population requiring interventions aimed at increasing the reprodu
output of the captive population

[ Non-breeding Age Sex=22?
[0 Breeding Age Sex=22?

Age

Years Females
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Genetic Status
Table 5 summarizes the genetic status of thTable 5Genetic Summary of the current popu

population. Analysis indicates that it originat | Genetic parameters Current
7 founderd’he living populatios®$pecimens | Founders 7
retaing5.79% of the genetic diversity brouigit | Living Animals 66
these7 founders. Limitations to effective r |-2ercent Ancestry Known 18%
Gene Diversity (GD) 0.8579

keepin in marking of in ,
eeping due to inadequate marking of inc Founder Genome Equivalent (F{ 3.52

specimens are reflected in @flg of the =, - Inbreeding (F) 0.0313
specimens having known pedigfees. living | population mean kinship (Mk) | 0.142
population has the founder geagmealentsf | Ne/N 0.3750

3.52wild origispecimens. The population is characterized by breeding between relatathindividuals
individuals related at lthee| ofirst cousinas is reflected by the values of mean inbreeding and
population mean kinsfipe poor representation of the somadlefobase and high degree of
relatedness between individuals is a cause for concern.

Pairing Recommendations

The pairing recommendations Qalole Taple 6Pairing recommendations
the species in captivity HBeen arrivec| Sl. | Sire | Location | Dam| Location | dGD

at based on o6Mat 91 | Junagadi 343 | Indore | 0.0175

for details) that h 91 | Junagadl 345 | Indore | 0.0249

or details) that assesses change 260 | Pune 343 | Indore | 0.0272

genetic diversity, differences in r 260 | Pune 345 | Indore | 0.0260

kinship and inbreeding coefficient as 337 | Lucknow| 343 | Indore | 0.0328
- . . 337 | Lucknow| 345 | Indore | 0.0357

of _e_aCh pairing Cho"_:e being exert e = i Tindore | 343 | Indore | 0.0361

Pairing recommendations could be iniauc

for only 8 pairs as the population includes 17 (7.10) specimesaxadikagenn reproductively

active age classes.

0

O NI~ WNE
PR IRNNRR=Z

Page |8



NATIONAL STUDBOOKNIHAN GAZEL(®AZELLA BENNEJITII EDITION

Box 1: Mate Suitability Index (MSI)

It is a numerical genetic assessment offamadéepair that incorporates sevéablammto one ranking (MSI
is 1 to 7, with 1 being the most genetically beneficial).

The default value in the table MSI{Mate Suitability Index) value for eadtiemelie paikSlis a composite sc
that integrates four genetic comisan& a single index:

Delta GD (dGDFhange in gene diversity (GD) of the population if one offspring is produced by the p|
increases the GD of the population, while negative dGD decreases GD.

Differences in MK values (MKOifffference in the genetic value (mean kinship value) of the male and fer|
a pair with a large MKDiff is detrimental because it combe@mesemnted and orepresented genetic lines.

Inbreeding coefficient (fbreeding coefficiehany offspring resulting from the pair (i.e., the kinship value
Inbreeding is considered to be detrimental to the fithess of the resulting offspring.

Unknown ancestrythe amount of unknown ancestry in the male and female. Incomplete pedigree in
that the genetic value and relatedness of a pair cannot be accurately calculated.

1 = very beneficial (genetically) to the population;

2 = moderately bendficia

3 = slightly beneficial;

4 = slightly detrimental,

5 = detrimental, should only be used if demographically necessary
6 = very detrimental (should be considered only if demographic considerations override preservgtion of genetic
diversity)

i = ry kighly detrimental (should not be paired, due to high level of kinship of pair)

Using Pairwise Info

Thedefault table of MSI values for pairs can be used to quickly assess the relative genetic value of a
potential mates for amgividual, and many other valuable data when making breeding recommendatid
especially helpful to quickly explore options for pairing individuals at one facility that houses numerdu
sex or to quickly identify an altersaitable mate if a recommended breeding fails.

Source: Traylafolzer, K. (ed.). 2011.

Targets for Population Management

The current captive populatimadliah gazellmsed on the information provided by holding zoos and
obtained from taxon report of the spetdiee66(32.24.10individuals. It includ€x 1) wild origin
specimens of whiclf0.1) has contributed to the popul&kopopulatias currentlyedlininge=

0.665) The population retaitimaed amount of gerditiersity85.7% introduced frarfounders)
andincludes closely related individde&n Inbreeditig031&nd Population mean kinShig2.
Achieving conservation goalsef@opulation is thus of critical importance.

Multiple simulations were run using PMx to determine the fate of the current population for assessin
effect of management interventions that result in an increased population growth rate desired
achieving demographic stability and supplemeétitatitactive founders for ensuring genetic viability;

over the next 100 years. The outcomes of the scenarios that were run without change and with cha
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(supplementation with effective founders and increasing the population growth rate) that ensur
genetically viable and demographically stable population over the next 100 years are presented bel

Scenario I
The simulation was run using the current population variables without supplementation with addit

animalsvhile retaining the currentlpbpo size (66Jhe outcomes indicate that the population in
captivity iskely to become extinct withipedrslue to the current rate of dedlime population

variables used and the outcomes of the simulation are presented in Figure 5.

-1

70 Population Variables

Generation length: 4.3

Maximum potential lambda: 0.6649
Current N: 66

Current Ne: 24.8

Ne/N: 0.38

Current Gene Diversity: 0.8579
Maximum N: 66

No founders added

o N Results

0 10 20 30 40 Yﬁegr 60 70 80 90 100 Can maintain only 0.00% at end of 15 ye

Figure 5Simulation outcomes without supplementation
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Scenario Il
The outcomes of the simulation that was run using a maximum potential lambda of 1.050 and a max

population size of 150 specimens with supplementation by one effective founder every four ye
provided a population that was able to achieve the goals of maintaining 89.9% genetic diversity sarr
besides providing a demographically stable population. The population and founder related varia
and the simulation outcome are presented & Figure

The increase in population growth rate can be achieved by ensuring that all reproductively ac
specimens get an opportunity to contribute to the growth of the population. The inclusion of addit
founders should target lineages that aregpmesgnted to ensure maximum genetic diversity in the

captive population.
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Figure 6Simulation outcomes suhplementation
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Conclisions and Bcommendations

Indian gazelt®ntinue to face threats to their long term survival in their natural habitats across the
distribution range and are accordingly listed in the Schedule | of the Wildlife Protection Act of Ir
Additionally taxonomic authorities suggest the pridggesobspecies for Indian gazelles, indicating
presence of atleast 5 distinct evolutionary significahetiméats faced by the spe@esain

operational and the populations across theiaressigming declining trend. Maintenance of
demograptally stable and genetically vedddu populations is thus crucial for ensuring the
continued survival of the species.

A review of the status of the ceaptive population in Indian lzassd on analysis of available
pedigree records indicates that the population is likely become extinct in captivity over the next 15y
The populatiorcisaracterizeddy st e e p d e cd6h). The pogulatismealdvidsedite = O .
a limitednumber of proven breeders, though a large proportion belong to reproductively active a
classedt further retains low level of genetic diversity (85.79%) originating from a small founder base
Further unequal representation of founder genomated bydthe founder genome equivalents
(3.52) and high level of relatedness (F = 0.0313; MK = 0.142) in the current population are threats
need to be addressed urgently.

Simulations run using PMx software indicate that supplemeonadiectivin founder evéime

years and increasing the population growth ratntpagulatiosize td50specimens in Indian
institutions can ensure that the population remains viable over the next 100 years. The captive popu
ofIndian gazelteeefore requires intensive management efforts towards ensuring aghevement of
situconservation goals to address the following concerns:

1. The taxonomic distinctiveness of the fopesi@s that are proposed for chinkara need
to be verified using appate molecular genetics tools. The outcome of this analysis
should form the basis for development of a population management plan for the capti
population.

2. The wild origin specimens that are currently present in theapdphlaserthat are
inclded in futushould be assessed for relatedness using appropriate molecular genetics
tools. The assessment so carried out should form the basisgairohecidiiog.

3. The presence5®b of the population at a single location ressatidi@ssdthrough
creation adpecies appropriéigusing facilitias multiple locations to address concerns
of population losses through stochastic events.

4. The CZA inventory 2017018 records the presence of 149 (49.73.27) specimens;
however, information peaviy the zoos for the update of studbook included data for 96
(43.43.10) specimens. The data that was amehahipdate of the studbook; however,
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was for only 66 (32.24.10) (approximately 44%) specimens. The large difference in tt
actual populatiamdthat included in the studbook database limits the accuracy of the

predictions made. Training and sensitization of zoo personnel responsible for maintaini
records is essential to ensure uniform data quality and availability of complete informatic

5. Issues that limit optimum reproductive performance of the captiwazplopusition
and husbandry practices and keeping of unpaired animals need to be addressed ft
ensuring effective population growth.
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Annexure |

Historical Population of Indian gaz&Hazella bennettin Indian Zoos

Stud# Sex | Birth Date | Sire Dam | Location Date Event
Local ID
Tag/Band
Name
Transponder
1 F ~ 1975 WILD | WILD | INDIA 28Jan79 Capture
JUNAGADH | ???? Transfer
11-Oct83 Death
2 M ~ 1980 WILD | WILD | INDIA 16Nov81 Capture
JUNAGADH | ???? Transfer
200ct83 Death
3 F ?7?7?7? WILD | WILD | INDIA 29Jun82 Capture
JUNAGADH | ???? Transfer
01-0Oct83 Death
4 F ~ 1982 WILD | WILD | INDIA ~ 1982 Capture
JUNAGADH | ??2?7? Transfer
26:Aug83 Death
5 F ~ 1982 WILD | WILD | INDIA 15Aug83 Capture
JUNAGADH | ??2?7? Transfer
31-Aug84 Death
6 F 15Aug83 | WILD | WILD | INDIA 15Aug83 Capture
JUNAGADH | ??2?7? Transfer
26:Aug03 Death
7 F ~ 1983 WILD | WILD | INDIA 15Aug83 Capture
JUNAGADH | ??27?7? Transfer
23Nov83 Death
8 M ~ 1983 WILD | WILD | INDIA 18Now83 Capture
JUNAGADH | ??27?7? Transfer
21-Sep84 Death
9 M ~ 1984 WILD | WILD | INDIA ~ 1985 Capture
RAVI JUNAGADH | ~ 1985 Transfer
06Mar89 Death
10 F 7?7 WILD | WILD | INDIA 7?7 Capture
AURANGABA 22Mar85 Transfer
15Aug88 Death
11 F ~ 1985 WILD | WILD | INDIA 04MarB86 Capture
KIRAN JUNAGADH | ~13 Mar 1986| Transfer
300ct98 Death
12 M 7?7 WILD | WILD | JUNAGADH | ???? Capture
AURANGABA 15Dec86 Transfer
05Dec87 Death
13 M 16DecB86 |9 11 JUNAGADH | 16Dec86 Birth
RAJKOT 18Sep87 Transfer
777 Death
14 M 21-May87 |9 11 JUNAGADH | 21-May87 Birth
AHMEDABAL 30Mar91 Transfer
777 Death
15 F 7?7 WILD | WILD | INDIA ???7? Capture
AURANGABA 11-Oct87 Transfer
03Sep88 Death
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Stud# Sex | Birth Date | Sire Dam | Location Date Event
Local ID
Tag/Band
Name
Transponder
16 M 7?7 WILD | WILD | INDIA ???7? Capture
AURANGABA 24Jun88 Transfer
01-Aug89 Death
17 F 7?7 WILD | WILD | INDIA ???7? Capture
AURANGABA 07-Oct88 Transfer
21-Jul89 Death
18 M 7?7 WILD | WILD | INDIA ???7? Capture
AURANGABA 31-Dec88 Transfer
05Dec94 Death
19 M 23Jan88 UNK | UNK | JUNAGADH | 23Jan88 Birth
20Aug88 Death
20 F ???7? WILD | WILD | INDIA 05May88 Capture
JUNAGADH | 05May88 Transfer
28Aug88 Death
21 F ???7? WILD | WILD | INDIA 7?7 Capture
AURANGABA 24Jan89 Transfer
12Sep89 Death
22 M 05Nov88 | 14 11 GUJARAT 05Nov88 Birth
JUNAGADH | 30Mar91 Ltf
23 M 10May89 | 14 11 JUNAGADH | 10May89 Birth
05Sep92 Death
24 F 07Nowv89 | 22 11 JUNAGADH | 07-Now89 Birth
100ct92 Death
25 F ~ 1989 WILD | WILD | INDIA 7?7 Capture
JUNAGADH | ??2?7? Transfer
15Apo1 Death
26 M 7?7 WILD | WILD | INDIA 7?7 Capture
AURANGABA 16Jan90 Transfer
04Sep95 Death
27 M 20Jun90 14 11 JUNAGADH | 20Jun90 Birth
15Sep91 Death
28 M ~ 1988 WILD | WILD | INDIA ~1Jul 1990 | Capture
JUNAGADH | 16Jul90 Transfer
GIR SAFARI | 30:Marf1 Ltf
29 M 21-Dec90 | UNK | 11 JUNAGADH | 21-Dee90 Birth
15Sep92 Death
30 M 13Apro1 UNK | 25 JUNAGADH | 13Apr91 Birth
02Jun93 Death
31 M 26Apr91 UNK | 24 JUNAGADH | 26Aprol Birth
24Julo4 Death
32 F 15Jul9l UNK | 11 JUNAGADH | 15Jul91 Birth
06Jan92 Death
33 F 220ct91 UNK | 24 JUNAGADH | 220ct91 Birth
29Julo3 Death
34 F 03Jan92 UNK | UNK | JUNAGADH | 03Jan92 Birth
31-Julo3 Death
35 F 29Jul92 UNK | 11 JUNAGADH | 29Jul92 Birth
100ct92 Death
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Stud# Sex | Birth Date | Sire Dam | Location Date Event
Local ID
Tag/Band
Name
Transponder
36 F 08Aug92 | UNK | 24 JUNAGADH | 08Aug92 Birth
03Aug93 Death
37 F ~ 1992 WILD | WILD | INDIA 08Sep92 Capture
JUNAGADH | ~10 Sep 1992| Transfer
14Sep92 Death
38 F ~ 1992 WILD | WILD | INDIA 04Jan93 Capture
JUNAGADH | ???? Transfer
06Nov93 Death
39 F ~ 1992 WILD | WILD | INDIA 04Jan93 Capture
JUNAGADH | 04Jan93 Transfer
060ct97 Death
40 F 10Feb93 | UNK | UNK | JUNAGADH | 10Feb93 Birth
20Sep94 Death
41 M ~ 1991 WILD | WILD | INDIA 04Mar93 Capture
JUNAGADH | 72?277 Transfer
08Julo3 Death
42 F ~ 1991 WILD | WILD | INDIA 04Mar93 Capture
JUNAGADH | ??27?7? Transfer
04Aug96 Death
43 M ~ 1991 WILD | WILD | INDIA 09Mar93 Capture
JUNAGADH | ??27?7? Transfer
11-Aug94 Death
44 M ~ 1991 WILD | WILD | INDIA 12Apr93 Capture
JUNAGADH | ??2?? Transfer
13Nowv97 Death
45 M 30Aug93 | UNK | UNK | JUNAGADH | 30Aug93 Birth
17-Julo4 Death
46 M 19Sep93 | UNK | UNK | JUNAGADH | 19Sep93 Birth
22-Julo4 Death
47 F 08Dec93 | UNK | UNK | JUNAGADH | 08Dec93 Birth
29Mar98 Death
48 M 14Janr9%4 UNK | UNK | JUNAGADH | 14Jan94 Birth
180ct95 Death
49 M 22Apr94 UNK | UNK | JUNAGADH | 22Apro4 Birth
31-Aug94 Death
50 F 17Aug94 | UNK | UNK | JUNAGADH | 17-Aug94 Birth
11Sep94 Death
51 M ??7?7? WILD | WILD | INDIA ??7?7? Capture
AURANGABA 09Novo4 Transfer
08Sep97 Death
52 M 07-Mard5 | UNK | UNK | JUNAGADH | 07-Mar95 Birth
14Nov97 Death
53 F ??7?7? WILD | WILD | INDIA ??7?7? Capture
AURANGABA 02Junr95 Transfer
13Mar96 Death
54 F 31-Jan96 UNK | UNK | JUNAGADH | 31-Jan96 Birth
020ct97 Death
55 F ~ Aug 1995 WILD | WILD | INDIA ???7? Capture
JUNAGADH | 21-Feb96
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Stud# Sex | Birth Date | Sire Dam | Location Date Event
Local ID
Tag/Band
Name
Transponder
17Aug99
Transfer
56 M 03Mar96 | UNK | UNK | JUNAGADH | 03Mar96 Death
13Dec96 Birth
Death
57 F 77?7 WILD | WILD | INDIA 77?7 Capture
AURANGABA 01-Feb97 Transfer
21-Feb99 Death
58 F 31:-Mar@7 | UNK | UNK | JUNAGADH | 31-Mar97 Birth
28Jun97 Death
59 M 02-Julo7 UNK | UNK | JUNAGADH | 02Jul97 Birth
29Julo4 Death
60 F 27-Sep97 | UNK | UNK | JUNAGADH | 27-Sep97 Birth
140ct97 Death
61 M ~ 1991 WILD | WILD | INDIA 190ct97 Capture
JUNAGADH | ??2?7? Transfer
04Nov01 Death
62 M ???7? WILD | WILD | INDIA 7?7 Capture
GANDHINAG| 17+May99 Transfer
27-Aug00 Death
63 M 7?7 WILD | WILD | INDIA 10Jul99 Capture
62 JUNAGADH | ??2?? Transfer
150ct99 Death
64 F ??7?7? WILD | WILD | INDIA 27?7 Capture
GANDHINAG| 01-Sep99 Transfer
06Nov03 Death
65 M ??7?7? WILD | WILD | INDIA 27?7 Capture
GANDHINAG| 20Sep99 Transfer
120ct03 Death
66 F 27?7 WILD | WILD | INDIA ??7?7? Capture
AURANGABA 01-0Oct99 Transfer
200ct09 Death
67 F 7?7 WILD | WILD | INDIA 7?7 Capture
10123 PUNE 01-Nov99 Transfer
25Dec08 Death
68 F 7?7 WILD | WILD | INDIA 77?7 Capture
GANDHINAG| 09Nowv99 Transfer
13Nov03 Death
69 M 7?7 WILD | WILD | INDIA 77?7 Capture
69 JUNAGADH | 16Dee99 Transfer
02Sep01 Death
70 F 22-Jan99 UNK | UNK | JUNAGADH | 22Jan99 Birth
04Feb02 Death
71 F 10Juf99 WILD | WILD | INDIA 10Jule9 Capture
63 JUNAGADH | ???? Transfer
11-Feb08 Death
72 F 77?7 WILD | WILD | INDIA 02Feb00 Capture
72 JUNAGADH | ???? Transfer
29Jan07 Death
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Stud# Sex | Birth Date | Sire Dam | Location Date Event
Local ID
Tag/Band
Name
Transponder
73 F 7?7 WILD | WILD | INDIA 02Feb00 Capture
74 JUNAGADH | ??27?7? Transfer
07-Sep06 Death
74 F 7?7 WILD | WILD | INDIA 01-Apr00 Capture
75 JUNAGADH | ??7?? Transfer
16Feb05 Death
75 M 7?77 WILD | WILD | INDIA 09Aug00 Capture
77 JUNAGADH | ??2?7? Transfer
12Sep00 Death
76 F 09Aug00 | UNK | UNK | JUNAGADH | 09Aug00 Birth
78 04Sep00 Death
77 F 01-Feb01l | UNK | UNK | GANDHINAG| 01-Feb01 Birth
31-May05 Death
78 M 06Mar01 | UNK | UNK | JUNAGADH | 06Mar01 Birth
30Nov02 Death
79 M 11:-Mar01 | UNK | UNK | JUNAGADH | 11-Mar01 Birth
25Feb03 Death
80 F ???7? WILD | WILD | INDIA ~24 Mar 2001| Capture
KANPUR 01-Apr01 Transfer
02Aug01 Death
81 F 23Apr0l UNK | UNK | GANDHINAG| 23Apr01 Birth
17-Oct07 Death
82 F 07-Jun01 UNK | UNK | LUCKNOW | 07-Jun0O1 Birth
21-Jan02 Death
83 M ~ 2001 UNK | UNK | PUNE ~ 2001 Birth
LUCKNOW | 10Dec03 Transfer
28Jan06 Death
84 F ~ 2001 UNK | UNK | PUNE ~ 2001 Birth
LUCKNOW | 10Dec03 Ltf
85 F ~ 2001 UNK | UNK | PUNE ~ 2001 Birth
LUCKNOW | 10Dec03 Ltf
86 M ~ 2001 UNK | UNK | JAIPUR ~ 2001 Birth
160001 DELHI 13Sep03 Transfer
04Janl2 Death
87 F ~ Sep 2001 UNK | UNK | JAIPUR ~ Sep 2001 Birth
160002 DELHI 13Sep03 Transfer
04Janl2 Death
88 F 13Sep01 | UNK | UNK | JUNAGADH | 13Sep01 Birth
15Sep05 Death
89 F 27-0ct01 UNK | UNK | JUNAGADH | 27-Oct01 Birth
10399 31-Marl0 Death
90 F ~ 1998 WILD | WILD | INDIA 06Nov01 Capture
85 JUNAGADH | ??27?? Transfer
27-Aug08 Death
91 M ??7?7? WILD | WILD | INDIA 06Nov01 Capture
80 JUNAGADH | ??2?? Transfer
92 F 77?7 WILD | WILD | INDIA 06Nov01 Capture
83 JUNAGADH | 06Nov01 Transfer
14Dec08 Death
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