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FOREWORD 

 

Habitat loss, fragmentation, and degradation due to anthropogenic activities have threatened the survival 

of majority of wild fauna. Indian gazelle, inhabitants of arid and semi-arid tracts in India are threatened 

by the above-mentioned factors making them prone to extinction. Despite protection measures initiated 

by government agencies in range states and local communities in their area of occurrence free ranging 

population continues to decline; therefore, maintenance of viable ex-situ populations for ensuring their 

long-term persistence remains imperative. Effective ex-situ conservation of the species can be ensured 

by scientific management to ensure its long-term survival. This would require management interventions 

that ensure the maintenance of a genetically viable and demographically stable ex-situ population. 

Pedigree information contained in studbooks forms the basis for this management. 

 

The Central Zoo Authority (CZA) in collaboration with zoos in India has initiated a conservation-breeding 

program for threatened species in Indian zoos. Indian gazelle is a part of the identified species under this 

initiative. As a part of this endeavour a Memorandum of Understanding has been signed with the Wildlife 

Institute of India for compilation and update of studbooks of identified species in Indian zoos. As part of 

the project outcomes, the WII has compiled the National Studbook of Indian Gazelle (Gazella bennettii) 

in Indian Zoos. The recommendations contained in the studbook would form the basis for the long-term 

management of the species in captivity. It is hoped that all holding institutions will adopt the 

recommendations. 

 

 

 

(Dr. D. N. Singh, I.F.S.) 

Member Secretary 

Central Zoo Authority 
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INDIAN GAZELLE 

(Gazella bennettii) 

 

Species Information  
Chinkara are horned ruminants inhabiting arid and semi-arid grasslands. They are selective feeders 

utilizing a variety of plant matter and are both grazers and browsers. They live in small groups and are 

an important prey species in their habitat for small and medium 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 speciose genus Gazella belonging to the order Cetartiodactyla that includes 

all even toed ungulates. The members, of the genus are characterized by adaptations that enable 

herbivory. These include incisiform lower canine teeth and horny dental pads in place of incisors. 

Additionally the stomach has compartments for symbiotic fermentation of plant cellulose similar to other 

ruminants. Members of the genus have cranial appendages ï bony horns without branching that are 

covered with a keratinous sheath and present in both sexes. These characteristics led to its placement 

in the genus Gazella of the family Bovidae (Hassanin and Douzery 2003; Hernández Ferna´ndez and 

Vrba 2005; Groves and Grubb 2011). The taxonomy of the species based on anatomical and 

morphological features was supported by DNA phylogenetic studies of the family that placed gazelles in 

the family Bovidae and Tribe Antilopinae (Hassanin and Douzery, 1999; Ropiquet, 2006). The genus has 

a large distribution range extending from North Africa, the Arabian Peninsula, the Middle East and India 

into the plains of China and Mongolia (Bärmann et al. 2013; Lerp 2013).  

 

Differentiating species/ subspecies based on coloration and morphology is difficult. The use of 

Mitochondrial DNA sequences has assisted in identifying species level differences (Bärmann et al. 2013). 

The identification of Chinkara as a distinct species Gazella bennettii was proposed by Groves (1985). 

The species was further sub-divided into five subspecies based on cranial morphometry, horn structure 

and distribution (Groves and Grubb 2011) and based on chromosome number and pattern (Furley et al. 

1988). Chinkara was considered to be a species group consisting of G. shikarii (western and northern 

Iran), G. fuscifrons (south-eastern Iran to western Pakistan), G. bennettii (Deccan Plateau and Ganga 



 

NATIONAL STUDBOOK OF INDIAN GAZELLE (GAZELLA BENNETTII) ï II EDITION 

Page | 2 

valley), G. christyi (Thar desert and Gujarat) and G. salinarum (Punjab, Haryana and areas surrounding 

Delhi) (Groves and Grubb 2011); conclusive evidence regarding species/subspecies level distinctiveness 

is however, not available.  

 

Morphology 

Adult males measure approximately 65 cm at shoulder height and weigh 23 kg, with horns 25 ï 30 cm in 

length. Does have smaller horns measuring 10 ï 13 cm, hornless females are also reported. Horns in 

males are annulated with 15 ï 25 rings and are slightly curved in a óSô shape, while those of does are 

straight smooth spikes (Prater 1980). Coat colour on the dorsal and lateral areas is golden brown, 

becoming dark brown in the area of meeting of the lateral flanks and the white ventral side. The face is 

characterized by white streaks on both sides and dark patches above the nose (Prater 1980). 

 

Ecology 

The species inhabits varied habitats that range from dry deciduous forests to semi ï arid to arid 

grasslands in deserts (Rahmani 1990). These areas are characterized by high noonday temperatures 

and low rainfall. The high noon time temperatures are avoided by utilizing the shade offered by thickets 

and the occasional tree clumps. The aridity of their environments is compensated by opportunistic 

drinking and obtaining a large part of their water requirements from the plant matter consumed (Groves 

1993; Dookia and Goyal 2007). The home range size varies depending on the availability of resources; 

Dookia (2002) reported home ranges to vary between 2.2 to 2.4 km2 for a herd in the Thar Desert of 

Rajasthan.  

 

They are selective feeders preferring plants and plant parts that are nutrient and water rich. Dookia and 

Goyal 2007 reported crop raiding by animals inhabiting agricultural landscapes. They are also reported 

to dig up and feed on Dipterygium glaucum roots that are rich source of water. Their diets are known to 

vary seasonally and in different habitats depending on availability of preferred food plants. They are also 

known to feed on soil to meet mineral requirements (Dookia and Jakher 2007). 

 

Social Organization and behaviour 

Group size ranges from 1 ï 20 individuals, with family units comprising of a pair of adult male and female 

while subordinate bucks live in small groups or alone. Group sizes vary seasonally with larger numbers 

aggregating during winters (Mean Groups Size 6.78). Two types of groups are reported and include all 

male and mixed herds consisting of an adult buck with does and fawns (Dookia and Jakher 2013). A 

female biased sex ratio (1:1.5) is present and fawn to adult female ratio is 1:4.3 found in populations 

studied in Rajasthan (Dookia 2002; Bagchi et al. 2008).  

 

They are extremely vigilant towards danger with at least one member always on high alert. Presence of 

threats is communicated to other herd members using a variety of displays that include stamping on the 

ground, pronging, tail movements and vocal communications. Sub-adult members are the most vigilant 

in herds (Dookia 2002). 
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The dominant males maintain territories that are delineated by markings using faecal pellet heaps, 

secretions of the pre-orbital glands, pedal glands and by thrashing of vegetation to demonstrate 

dominance, additionally bed-sites are similarly marked (Jakher and Dookia 2000). During mating season, 

aggressive defence of territories and females by dominant males is observed (Dookia 2002). 

Reproductive activity is initiated by males and includes herding a receptive female, courtship displays, 

testing phase, pre-mounting phase, copulation and post-copulatory phase (Bohra, et al., 1992; Habibi, 

2011). Births are observed all-round the year with peaks during February to March and July to August 

with an average rate of 0.59 fawn/female/year (Dookia 2002).The females conceive as yearlings while 

males reach reproductive maturity by the second year. The gestation period ranges from 5 ï 5.5 months 

after which 1 ï 3 fawns are born (Arshad and Hussain Gill, 2010).  

 

Similar to other members of the genus and as reported for Gazella gazella by Mendelssohn et al. (1995), 

the pregnant does leave the herd prior to parturition and rejoin the herd after a few days of fawning. The 

fawn starts feeding grass after two weeks with suckling frequently for short periods for the first month 

after birth. Suckling frequency wanes subsequently and by the end of the third month, the fawns feed on 

solid food (Dookia and Goyal 2007). Fawns remain with the does until one year of age or until the does 

conceive again (Arshad and Hussain Gill, 2010). 

 

Distribution 

The species inhabits plains and 

undulating areas from India in the east 

to Iran in the west with highest densities 

recorded from Thar Desert. The 

southern boundary of its distribution 

range is the Krishna River in Telangana 

ï Karnataka border in India while the 

north-eastern limit is Bihar, India. 

Westward the species is found 

Pakistan, south-western Afghanistan 

and north-central Iran (Arshad and 

Hussain Gill, 2010; Gaikwad and 

Narwade 2016; IUCN SSC Antelope 

Specialist Group. 2017).  

 

Threats and Conservation Status 

The species is extensively poached across its distribution range outside India. In India the survival of the 

species is threatened by habitat loss occurring as a result of overgrazing, conversion to agriculture and 

industrial development (IUCN SSC Antelope Specialist Group 2017). It is accordingly placed in Schedule 

I of the Wildlife Protection Act 1972 though the IUCN SSC Antelope Specialist Group considers it a 

species of least concern.. 

 
Figure 1: Global Distribution of Chinkara (Source: IUCN SSC Antelope 

Specialist Group. 2017.) 
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Status in Captivity 
The species is held at 8 institutions in the Asian 

region with a total of 83 (37.30.15) specimens, 

while 6 institutions house 74 (33.26.15) specimens 

in India according to the ZIMS database 

(downloaded on 25 April 2018). The CZA inventory 

(Table 1) indicates the presence of 149 (49.73.27) 

specimens, at 18 Indian zoos while the data that 

was made available by holding zoos for the 

compilation of the studbook includes 66 (32.24.10) 

specimens at 9 locations. 

 

Table 3: Status of Indian Gazelle in zoos 

Zoo Name Species360 CZA Inventory Studbook Remarks 

M F U T M F U T M F U T 

Machia Biological Park 
(Jodhpur Zoo) 

0 0 0 0 8 13 9 30 0 0 0 0 Data received in group form 
from the zoo [22 (8.14.0)]; 
not included in SPARKS 
database 

Mahendra Chaudhury 
Zoological Park 

4 2 0 6 4 1 1 6 0 0 0 0 No data received from the 
zoo, data in ZIMS platform 
uploaded in group form not 
included in SPARKS 
database. 

Kamla Nehru Prani 
Sanghrahalaya Zoo 

2 1 3 6 2 1 3 6 1 2 1 4 Included in SPARKS 
database based on data 
received from the Zoo  

Kanan Pandari Zoo 0 0 0 0 2 3 1 6 0 0 0 0 Data received in group form 
from the zoo [8 (3.5.0)] not 
included in SPARKS 
database 

Indroda Nature Park 0 0 0 0 3 2 0 5 3 2 0 5 Included in SPARKS 
database based on data 
received from the Zoo 

Mini Zoo, Bhiwani 0 0 0 0 2 3 0 5 0 0 0 0 Data not received from the 
zoo not included in 
SPARKS database 

National Zoological Park 2 2 0 4 2 2 0 4 2 1 0 3 Included in SPARKS 
database based on data on 
Taxon Report 

Gandhi Zoological Park 0 0 0 0 2 2 1 5 0 0 0 0 Data not received from the 
zoo not included in 
SPARKS database 

Rajiv Gandhi Zoological 
Park and Wildlife 
Research Centre 

4 1 1 6 4 1 1 6 4 2 0 6 Included in SPARKS 
database based on data 
received from the Zoo 

Kota Zoo 0 0 0 0 3 6 0 9 0 0 0 0 Data not received from the 
zoo not included in 
SPARKS database 

 
Figure 2: Holding pattern of Indian Gazelle in zoos 
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Zoo Name Species360 CZA Inventory Studbook Remarks 

M F U T M F U T M F U T 

Nahargarh Biological 
Park (Jaipur Zoo) 

0 0 0 0 2 2 0 4 2 2 0 4 Included in SPARKS 
database based on data 
received from the Zoo  

Nawab Wazid Ali Shah 
Zoological Garden 

0 0 0 0 1 0 0 1 1 0 0 1 Included in SPARKS 
database based on data 
received from the Zoo  

Sakkarbaug Zoo 19 16 11 36 10 30 11 51 16 11 9 36 Information, based on old 
zoo data and taxon report 
(National Studbook of 
Chinkara (Gazella bennettii) 
March 2018.  

Maharajbag Zoo 0 0 0 0 1 1 0 2 0 0 0 0 No data received from the 
zoo not included in 
SPARKS database 

Rajkot Municipal Zoo 2 3 0 5 2 3 0 5 2 3 0 5 Included in SPARKS 
database based on data 
received from the Zoo  

Sajjangarh Biological 
Park (Udaipur Zoo) 

0 0 0 0 0 2 0 2 1 1 0 2 Included in SPARKS 
database based on data 
received from the Zoo  

Deer Park, Hissar 0 0 0 0 1 1 0 2 0 0 0 0 No data received from the 
zoo 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 websites of 

CZA and Species360. Questionnaires were sent to the institutions housing Indian gazelle in India, 

requesting information for each captive specimen. Data was entered in the Single Population Analysis 

and Records Keeping System (SPARKS v 1.66) (ISIS 2004) and subsequently exported to population 

management programme PMx v 1.2 (Ballou et al., 2011) for further analysis. 

 

Scope of the Studbook 

¶ The CZA inventory was used as a benchmark for population estimates and deviations from the 

same (Table 1) are attributed to non-availability of required information from holding institutions 

though repeated requests for the same were made. Additionally information provided by 2 zoos 

and that uploaded by 1 zoo on the ZIMS platform was in inventory form (group records) (Machia 

Biological Park (Jodhpur Zoo), Kanan Pandari Zoo and Mahendra Chaudhury Zoological Park). 

Additionally zoos have changed the information uploaded by them on individuals to groups by 

merging animals present and uploading the same as groups on the ZIMS platform. The 

information on groups could not be included in the SPARKS database as information required 

for recording data of an individual specimen requires information of both parentages and dates 

of individual life-history events.  

¶ The studbook includes all specimens present in Indian zoos for which records were available 

from holding institutions. Efforts were made to retrieve information on their holding from the taxon 
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report of the species from the Species360 website for institutions from which records were not 

received  

¶ The mnemonics present in the SPARKS software were used as names for individual institutions; 

while for those institutions 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 listed 

in the location glossary (Annexure IV). The mnemonic India was used for all specimens acquired 

from the wild.  

¶ The taxon report of the species records 12 additional unknown animals with incomplete 

information at Sakkarbaug Zoo; they have not been included in the SPARKS database. Animals 

for which information was changed from individual life-history events and parentages to groups 

have been recorded as Lost to Follow Up (LTF) in the SPARKS Database.  

 

Analysis 

 

Demographic Status 

Historical Population 

The studbook includes a total of 

352 (158.183.11) specimens that 

have been housed at 14 Indian 

zoos. The first recorded entry of 

the species in captivity was at 

Sakkarbaug Zoo, Junagadh in 

1975, with a wild origin female 

being acquired by the zoo. Growth 

in the population has been 

primarily due to females with 

captive born specimens; [265 

(125.129.11)] forming 

approximately 75% of the captive 

population. A total of 87 (33.54.0) 

specimens are of wild origin 

accounting for approximately 25% 

of the total population. The 

captive births are attributed to 23 

(11.12.0) that forms approximately 7% of the captive population. The population since its inception has 

also witnessed 286 (126.159.1) deaths. Figure 3 and Table 2 summarize the trends of the historical 

population while Annexure I includes detailed event-wise information on individual specimens. 

 

  

 Table 2: Summary of the Historical Population 

 Males Females Unknown Total 

Studbook size 158 183 11 352 

Acquisition from wild 33 54 0 87 

Captive-born 125 129 11 265 

Deaths 126 159 1 286 

Breeding individuals 11 12 0 23 

Lost to follow up/ released 11 25 0 36 

 

 

 
Figure 3: Census trends of the captive population 
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Living Population 

Based on the information provided by 

holding zoos and obtained from taxon 

report of the species, the living population 

includes 66 (32.24.10) specimens 

housed at nine institutions; with 4 (3.1) 

wild origin specimens. Only 9.09% or 6 

(4.2) animals are proven breeders in the living population. Table 3 summarizes the status of the living 

population while Annexure II provides location-wise specimen details of the living individuals. A perusal 

of Table 1 and Annexure II reveals the presence of approximately 55% of the population at a Sakkarbaug 

Zoo, Junagadh.    

 

Population Vital Rates 

The population is currently declining at 

a rate of approximately 33% annually 

with females showing a marginally 

faster decline. The captive population 

has a generation time of 4.3 years.  The 

declining population trend is also reflected in the projected population after 20 years with a loss of 64 

individuals in the population. 

 

Age Distribution 

Age distribution of 56 (32.24) known age and 

sex living specimens indicates a male bias. 

The living population includes 27 (7.10.10) in 

the reproductively active age classes, of this 

only 6 (4.2) animals have reproduced so far 

(Figure 4). It also shows the presence of 29 

(19.10) specimens of either sex of post 

reproductive age classes, while 10 (6.4) 

individuals are in the pre-reproductive age 

classes. The age distribution of the captive 

population shows a larger proportion of 

specimens in the post-reproductive age 

classes, with recruitments by way of births 

being inadequate to offset losses due to 

mortalities and senescence. Age distribution of 

the captive indicates a declining population requiring interventions aimed at increasing the reproductive 

output of the captive population. 

 

Table 3: Summary of living population 

 Males Females Unknown Total 

Living 32 24 10 66 

Wild-born 3 1 0 4 

Captive-born 29 23 10 62 

Breeding 4 2 0 6 

 

Table 4: Vital rates of the captive population 

  Males Females Total 

ɚ: Population growth rate  0.630 0.701 0.665 

T: Generation time  3.7 4.9 4.3 

N 20: Population after 20 years 2.0 004 2.4 

 

 
Figure 4: Age distribution of known age specimens 
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Genetic Status 

Table 5 summarizes the genetic status of the living 

population. Analysis indicates that it originates from 

7 founders. The living population of 66 specimens 

retains 85.79% of the genetic diversity brought in by 

these 7 founders. Limitations to effective record 

keeping due to inadequate marking of individual 

specimens are reflected in only 18% of the 

specimens having known pedigrees. The living 

population has the founder genome equivalents of 

3.52 wild origin specimens. The population is characterized by breeding between related individuals with 

individuals related at the level of first cousins as is reflected by the values of mean inbreeding and 

population mean kinship. The poor representation of the small founder base and high degree of 

relatedness between individuals is a cause for concern. 

 

Pairing Recommendations   

The pairing recommendations (table 6) for 

the species in captivity have been arrived 

at based on óMate Suitability Indexô (Box 1 

for details) that assesses changes in 

genetic diversity, differences in mean 

kinship and inbreeding coefficient as result 

of each pairing choice being exercised. 

Pairing recommendations could be made 

for only 8 pairs as the population includes 17 (7.10) specimens of known sex and age in reproductively 

active age classes. 

 

  

Table 5: Genetic Summary of the current population 

Genetic parameters Current 

Founders 7 

Living Animals 66 

Percent Ancestry Known 18% 

Gene Diversity (GD) 0.8579 

Founder Genome Equivalent (FGE) 3.52 

Mean Inbreeding (F) 0.0313 

Population mean kinship (Mk) 0.142 

Ne/N 0.3750 

 

Table 6: Pairing recommendations 

SI. Sire Location Dam Location dGD MSI 

1. 91 Junagadh 343 Indore 0.0175 1 

2. 91 Junagadh 345 Indore 0.0249 1 

3. 260 Pune 343 Indore 0.0272 2 

4. 260 Pune 345 Indore 0.0260 2 

6. 337 Lucknow 343 Indore 0.0328 1 

7. 337 Lucknow 345 Indore 0.0357 1 

8. 344 Indore 343 Indore 0.0361 1 
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Targets for Population Management 
The current captive population of Indian gazelle based on the information provided by holding zoos and 

obtained from taxon report of the species, includes 66 (32.24.10) individuals. It includes 4 (3.1) wild origin 

specimens of which 1 (0.1) has contributed to the population. The population is currently declining (ɚ = 

0.665). The population retains a limited amount of genetic diversity (85.79% introduced from 7 founders) 

and includes closely related individuals (Mean Inbreeding: 0.0313 and Population mean kinship: 0.142). 

Achieving conservation goals for the population is thus of critical importance.  

 

Multiple simulations were run using PMx to determine the fate of the current population for assessing the 

effect of management interventions that result in an increased population growth rate desired for 

achieving demographic stability and supplementation with effective founders for ensuring genetic viability; 

over the next 100 years. The outcomes of the scenarios that were run without change and with changes 

Box 1: Mate Suitability Index (MSI) 

 

It is a numerical genetic assessment of a male-female pair that incorporates several variables into one ranking (MSI range 

is 1 to 7, with 1 being the most genetically beneficial). 
 

The default value in the table is the MSI (Mate Suitability Index) value for each male ïfemale pair. MSI is a composite score 

that integrates four genetic components into a single index:  
 

Delta GD (dGD): Change in gene diversity (GD) of the population if one offspring is produced by the pair. Positive dGD 

increases the GD of the population, while negative dGD decreases GD.  
 

Differences in MK values (MKDiff): Difference in the genetic value (mean kinship value) of the male and female. Breeding 

a pair with a large MKDiff is detrimental because it combines under-represented and over-represented genetic lines.  
 

Inbreeding coefficient (F): Inbreeding coefficient of any offspring resulting from the pair (i.e., the kinship value for the pair). 

Inbreeding is considered to be detrimental to the fitness of the resulting offspring.  
 

Unknown ancestry: The amount of unknown ancestry in the male and female. Incomplete pedigree information means 

that the genetic value and relatedness of a pair cannot be accurately calculated.  
 

1 = very beneficial (genetically) to the population;  

2 = moderately beneficial,   

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 preservation of genetic 

diversity)  

ñ-ñ= very highly detrimental (should not be paired, due to high level of kinship of pair) 
 

Using Pairwise Info  

The default table of MSI values for pairs can be used to quickly assess the relative genetic value of a pair, subset of pairs, 

potential mates for one individual, and many other valuable data when making breeding recommendations. This can be 

especially helpful to quickly explore options for pairing individuals at one facility that houses numerous individuals of each 

sex or to quickly identify an alternative suitable mate if a recommended breeding fails. 
 

Source: Traylor-Holzer, K. (ed.). 2011. 
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(supplementation with effective founders and increasing the population growth rate) that ensure a 

genetically viable and demographically stable population over the next 100 years are presented below. 

 

Scenario I: 

The simulation was run using the current population variables without supplementation with additional 

animals while retaining the current population size (66). The outcomes indicate that the population in 

captivity is likely to become extinct within 15 years due to the current rate of decline. The population 

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

 

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 
Results 

Can maintain only 0.00% at end of 15 years 

Figure 5: Simulation outcomes without supplementation 

 

Scenario II:  

The outcomes of the simulation that was run using a maximum potential lambda of 1.050 and a maximum 

population size of 150 specimens with supplementation by one effective founder every four years 

provided a population that was able to achieve the goals of maintaining 89.9% genetic diversity sampled, 

besides providing a demographically stable population. The population and founder related variables, 

and the simulation outcome are presented as Figure 6.  

 

The increase in population growth rate can be achieved by ensuring that all reproductively active 

specimens get an opportunity to contribute to the growth of the population. The inclusion of additional 

founders should target lineages that are over-represented to ensure maximum genetic diversity in the 

captive population. 

 

Population Variables 
Generation Length; 4.3 
Maximum potential lambda; 1.0500 
Current N; 66 
Current Ne; 24.8 
Ne/N; 0.38 
Current Gene Diversity; 0.8579 
Maximum N; 150 

Founder Related Variables 
New founders per Addition event; 1 
Year to start adding founders; 0 
Years between events; 4 
Year to stop adding founders; 100 
FGE per Founder; 0.40 
N per Founder; 1 

Results 
Can maintain 89.9% for 100 years. 

Figure 6: Simulation outcomes with supplementation 
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Conclusions and Recommendations 
Indian gazelle continue to face threats to their long term survival in their natural habitats across their 

distribution range and are accordingly listed in the Schedule I of the Wildlife Protection Act of India. 

Additionally taxonomic authorities suggest the presence of five subspecies for Indian gazelles, indicating 

presence of atleast 5 distinct evolutionary significant units. The threats faced by the species remain 

operational and the populations across their range are showing declining trend. Maintenance of 

demographically stable and genetically viable ex-situ populations is thus crucial for ensuring the 

continued survival of the species. 

 

A review of the status of the current captive population in Indian zoos based on analysis of available 

pedigree records indicates that the population is likely become extinct in captivity over the next 15 years. 

The population is characterized by a steep declining trend (ɚ = 0.665). The population is male biased with 

a limited number of proven breeders, though a large proportion belong to reproductively active age 

classes. It further retains low level of genetic diversity (85.79%) originating from a small founder base (7). 

Further unequal representation of founder genome as indicated by the founder genome equivalents 

(3.52) and high level of relatedness (F = 0.0313; MK = 0.142) in the current population are threats that 

need to be addressed urgently. 

 

Simulations run using PMx software indicate that supplementation with one effective founder every five 

years and increasing the population growth rate to 1.05 and population size to 150 specimens in Indian 

institutions can ensure that the population remains viable over the next 100 years. The captive population 

of Indian gazelle therefore requires intensive management efforts towards ensuring achievement of ex-

situ conservation goals to address the following concerns: 

 

1. The taxonomic distinctiveness of the five sub-species that are proposed for chinkara need 

to be verified using appropriate molecular genetics tools. The outcome of this analysis 

should form the basis for development of a population management plan for the captive 

population.  

2. The wild origin specimens that are currently present in the population and those that are 

included in future should be assessed for relatedness using appropriate molecular genetics 

tools. The assessment so carried out should form the basis for deciding pairing choice. 

3. The presence of 55% of the population at a single location needs to be addressed through 

creation of species appropriate housing facilities at multiple locations to address concerns 

of population losses through stochastic events.  

4. The CZA inventory 2017 ï 2018 records the presence of 149 (49.73.27) specimens; 

however, information provided by the zoos for the update of studbook included data for 96 

(43.43.10) specimens. The data that was amenable for the update of the studbook; however, 



 

NATIONAL STUDBOOK OF INDIAN GAZELLE (GAZELLA BENNETTII) ï II EDITION 

Page | 12 

was for only 66 (32.24.10) (approximately 44%) specimens. The large difference in the 

actual population and that included in the studbook database limits the accuracy of the 

predictions made. Training and sensitization of zoo personnel responsible for maintaining 

records is essential to ensure uniform data quality and availability of complete information.  

5. Issues that limit optimum reproductive performance of the captive population viz. housing 

and husbandry practices and keeping of unpaired animals need to be addressed for 

ensuring effective population growth. 
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Annexure I 

Historical Population of Indian gazelle (Gazella bennettii) in Indian Zoos 

Stud#  
Local ID 
Tag/Band 
Name  
Transponder 

Sex Birth Date Sire  Dam  Location Date    Event  

1 F ~ 1975 WILD WILD INDIA 
JUNAGADH 

28-Jan-79 
???? 
11-Oct-83 

Capture 
Transfer 
Death 

2 M ~ 1980 WILD WILD INDIA 
JUNAGADH 

16-Nov-81 
???? 
20-Oct-83 

Capture 
Transfer 
Death 

3 F ???? WILD WILD INDIA 
JUNAGADH 

29-Jun-82 
???? 
01-Oct-83 

Capture 
Transfer 
Death 

4 F ~ 1982 WILD WILD INDIA 
JUNAGADH 

~ 1982 
???? 
26-Aug-83 

Capture 
Transfer 
Death 

5 F ~ 1982 WILD WILD INDIA 
JUNAGADH 

15-Aug-83 
???? 
31-Aug-84 

Capture 
Transfer 
Death 

6 F 15-Aug-83 WILD WILD INDIA 
JUNAGADH 

15-Aug-83 
???? 
26-Aug-03 

Capture 
Transfer 
Death 

7 F ~ 1983 WILD WILD INDIA 
JUNAGADH 

15-Aug-83 
???? 
23-Nov-83 

Capture 
Transfer 
Death 

8 M ~ 1983 WILD WILD INDIA 
JUNAGADH 

18-Nov-83 
???? 
21-Sep-84 

Capture 
Transfer 
Death 

9 
RAVI 

M ~ 1984 WILD WILD INDIA 
JUNAGADH 

~ 1985 
~ 1985 
06-Mar-89 

Capture 
Transfer 
Death 

10 F ???? WILD WILD INDIA 
AURANGABA 

???? 
22-Mar-85 
15-Aug-88 

Capture 
Transfer 
Death 

11 
KIRAN 

F ~ 1985 WILD WILD INDIA 
JUNAGADH 

04-Mar-86 
~13 Mar 1986 
30-Oct-98 

Capture 
Transfer 
Death 

12 M ???? WILD WILD JUNAGADH 
AURANGABA 

???? 
15-Dec-86 
05-Dec-87 

Capture 
Transfer 
Death 

13 M 16-Dec-86 9 11 JUNAGADH 
RAJKOT 

16-Dec-86 
18-Sep-87 
???? 

Birth 
Transfer 
Death 

14 M 21-May-87 9 11 JUNAGADH 
AHMEDABAD 

21-May-87 
30-Mar-91 
???? 

Birth 
Transfer 
Death 

15 F ???? WILD WILD INDIA 
AURANGABA 

???? 
11-Oct-87 
03-Sep-88 

Capture 
Transfer 
Death 
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Stud#  
Local ID 
Tag/Band 
Name  
Transponder 

Sex Birth Date Sire  Dam  Location Date    Event  

16 M ???? WILD WILD INDIA 
AURANGABA 

???? 
24-Jun-88 
01-Aug-89 

Capture 
Transfer 
Death 

17 F ???? WILD WILD INDIA 
AURANGABA 

???? 
07-Oct-88 
21-Jul-89 

Capture 
Transfer 
Death 

18 M ???? WILD WILD INDIA 
AURANGABA 

???? 
31-Dec-88 
05-Dec-94 

Capture 
Transfer 
Death 

19 M 23-Jan-88 UNK UNK JUNAGADH 23-Jan-88 
20-Aug-88 

Birth 
Death 

20 F ???? WILD WILD INDIA 
JUNAGADH 

05-May-88 
05-May-88 
28-Aug-88 

Capture 
Transfer 
Death 

21 F ???? WILD WILD INDIA 
AURANGABA 

???? 
24-Jan-89 
12-Sep-89 

Capture 
Transfer 
Death 

22 M 05-Nov-88 14 11 GUJARAT  
JUNAGADH 
 

05-Nov-88 
30-Mar-91 

Birth 
Ltf  

23 M 10-May-89 14 11 JUNAGADH 10-May-89 
05-Sep-92 

Birth 
Death 

24 F 07-Nov-89 22 11 JUNAGADH 07-Nov-89 
10-Oct-92 

Birth 
Death 

25 F ~ 1989 WILD WILD INDIA 
JUNAGADH 

???? 
???? 
15-Apr-91 

Capture 
Transfer 
Death 

26 M ???? WILD WILD INDIA 
AURANGABA 

???? 
16-Jan-90 
04-Sep-95 

Capture 
Transfer 
Death 

27 M 20-Jun-90 14 11 JUNAGADH 20-Jun-90 
15-Sep-91 

Birth 
Death 

28 M ~ 1988 WILD WILD INDIA 
JUNAGADH 
GIR SAFARI 

~ 1 Jul 1990 
16-Jul-90 
30-Mar-91 

Capture 
Transfer 
Ltf  

29 M 21-Dec-90 UNK 11 JUNAGADH 21-Dec-90 
15-Sep-92 

Birth 
Death 

30 M 13-Apr-91 UNK 25 JUNAGADH 13-Apr-91 
02-Jun-93 

Birth 
Death 

31 M 26-Apr-91 UNK 24 JUNAGADH 26-Apr-91 
24-Jul-94 

Birth 
Death 

32 F 15-Jul-91 UNK 11 JUNAGADH 15-Jul-91 
06-Jan-92 

Birth 
Death 

33 F 22-Oct-91 UNK 24 JUNAGADH 22-Oct-91 
29-Jul-93 

Birth 
Death 

34 F 03-Jan-92 UNK UNK JUNAGADH 03-Jan-92 
31-Jul-93 

Birth 
Death 

35 F 29-Jul-92 UNK 11 JUNAGADH 29-Jul-92 
10-Oct-92 

Birth 
Death 
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Stud#  
Local ID 
Tag/Band 
Name  
Transponder 

Sex Birth Date Sire  Dam  Location Date    Event  

36 F 08-Aug-92 UNK 24 JUNAGADH 08-Aug-92 
03-Aug-93 

Birth 
Death 

37 F ~ 1992 WILD WILD INDIA 
JUNAGADH 

08-Sep-92 
~10 Sep 1992 
14-Sep-92 

Capture 
Transfer 
Death 

38 F ~ 1992 WILD WILD INDIA 
JUNAGADH 

04-Jan-93 
???? 
06-Nov-93 

Capture 
Transfer 
Death 

39 F ~ 1992 WILD WILD INDIA 
JUNAGADH 

04-Jan-93 
04-Jan-93 
06-Oct-97 

Capture 
Transfer 
Death 

40 F 10-Feb-93 UNK UNK JUNAGADH 10-Feb-93 
20-Sep-94 

Birth 
Death 

41 M ~ 1991 WILD WILD INDIA 
JUNAGADH 

04-Mar-93 
???? 
08-Jul-93 

Capture 
Transfer 
Death 

42 F ~ 1991 WILD WILD INDIA 
JUNAGADH 

04-Mar-93 
???? 
04-Aug-96 

Capture 
Transfer 
Death 

43 M ~ 1991 WILD WILD INDIA 
JUNAGADH 

09-Mar-93 
???? 
11-Aug-94 

Capture 
Transfer 
Death 

44 M ~ 1991 WILD WILD INDIA 
JUNAGADH 

12-Apr-93 
???? 
13-Nov-97 

Capture 
Transfer 
Death 

45 M 30-Aug-93 UNK UNK JUNAGADH 30-Aug-93 
17-Jul-94 

Birth 
Death 

46 M 19-Sep-93 UNK UNK JUNAGADH 19-Sep-93 
22-Jul-94 

Birth 
Death 

47 F 08-Dec-93 UNK UNK JUNAGADH 08-Dec-93 
29-Mar-98 

Birth 
Death 

48 M 14-Jan-94 UNK UNK JUNAGADH 14-Jan-94 
18-Oct-95 

Birth 
Death 

49 M 22-Apr-94 UNK UNK JUNAGADH 22-Apr-94 
31-Aug-94 

Birth 
Death 

50 F 17-Aug-94 UNK UNK JUNAGADH 17-Aug-94 
11-Sep-94 

Birth 
Death 

51 M ???? WILD WILD INDIA 
AURANGABA 

???? 
09-Nov-94 
08-Sep-97 

Capture 
Transfer 
Death 

52 M 07-Mar-95 UNK UNK JUNAGADH 07-Mar-95 
14-Nov-97 

Birth 
Death 

53 F ???? WILD WILD INDIA 
AURANGABA 

???? 
02-Jun-95 
13-Mar-96 

Capture 
Transfer 
Death 

54 F 31-Jan-96 UNK UNK JUNAGADH 31-Jan-96 
02-Oct-97 

Birth 
Death 

55 F ~ Aug 1995 WILD WILD INDIA 
JUNAGADH 

???? 
21-Feb-96 

Capture 
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Stud#  
Local ID 
Tag/Band 
Name  
Transponder 

Sex Birth Date Sire  Dam  Location Date    Event  

17-Aug-99 

 
56 

 
M 

 
03-Mar-96 

 
UNK 

 
UNK 

 
JUNAGADH 

 
03-Mar-96 
13-Dec-96 

Transfer 

Death 

Birth 
Death 

57 F ???? WILD WILD INDIA 
AURANGABA 

???? 
01-Feb-97 
21-Feb-99 

Capture 
Transfer 
Death 

58 F 31-Mar-97 UNK UNK JUNAGADH 31-Mar-97 
28-Jun-97 

Birth 
Death 

59 M 02-Jul-97 UNK UNK JUNAGADH 02-Jul-97 
29-Jul-04 

Birth 
Death 

60 F 27-Sep-97 UNK UNK JUNAGADH 27-Sep-97 
14-Oct-97 

Birth 
Death 

61 M ~ 1991 WILD WILD INDIA 
JUNAGADH 

19-Oct-97 
???? 
04-Nov-01 

Capture 
Transfer 
Death 

62 M ???? WILD WILD INDIA 
GANDHINAG 

???? 
17-May-99 
27-Aug-00 

Capture 
Transfer 
Death 

63 
62 

M ???? WILD WILD INDIA 
JUNAGADH 

10-Jul-99 
???? 
15-Oct-99 

Capture 
Transfer 
Death 

64 F ???? WILD WILD INDIA 
GANDHINAG 

???? 
01-Sep-99 
06-Nov-03 

Capture 
Transfer 
Death 

65 M ???? WILD WILD INDIA 
GANDHINAG 

???? 
20-Sep-99 
12-Oct-03 

Capture 
Transfer 
Death 

66 F ???? WILD WILD INDIA 
AURANGABA 

???? 
01-Oct-99 
20-Oct-09 

Capture 
Transfer 
Death 

67 
10123 

F ???? WILD WILD INDIA 
PUNE 

???? 
01-Nov-99 
25-Dec-08 

Capture 
Transfer 
Death 

68 F ???? WILD WILD INDIA 
GANDHINAG 

???? 
09-Nov-99 
13-Nov-03 

Capture 
Transfer 
Death 

69 
69 

M ???? WILD WILD INDIA 
JUNAGADH 

???? 
16-Dec-99 
02-Sep-01 

Capture 
Transfer 
Death 

70 F 22-Jan-99 UNK UNK JUNAGADH 22-Jan-99 
04-Feb-02 

Birth 
Death 

71 
63 

F 10-Jul-99 WILD WILD INDIA 
JUNAGADH 

10-Jul-99 
???? 
11-Feb-08 

Capture 
Transfer 
Death 

72 
72 

F ???? WILD WILD INDIA 
JUNAGADH 

02-Feb-00 
???? 
29-Jan-07 

Capture 
Transfer 
Death 
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Stud#  
Local ID 
Tag/Band 
Name  
Transponder 

Sex Birth Date Sire  Dam  Location Date    Event  

73 
74 

F ???? WILD WILD INDIA 
JUNAGADH 

02-Feb-00 
???? 
07-Sep-06 

Capture 
Transfer 
Death 

74 
75 

F ???? WILD WILD INDIA 
JUNAGADH 

01-Apr-00 
???? 
16-Feb-05 

Capture 
Transfer 
Death 

75 
77 

M ???? WILD WILD INDIA 
JUNAGADH 

09-Aug-00 
???? 
12-Sep-00 

Capture 
Transfer 
Death 

76 
78 

F 09-Aug-00 UNK UNK JUNAGADH 09-Aug-00 
04-Sep-00 

Birth 
Death 

77 F 01-Feb-01 UNK UNK GANDHINAG 01-Feb-01 
31-May-05 

Birth 
Death 

78 M 06-Mar-01 UNK UNK JUNAGADH 06-Mar-01 
30-Nov-02 

Birth 
Death 

79 M 11-Mar-01 UNK UNK JUNAGADH 11-Mar-01 
25-Feb-03 

Birth 
Death 

80 F ???? WILD WILD INDIA 
KANPUR 

~24 Mar 2001 
01-Apr-01 
02-Aug-01 

Capture 
Transfer 
Death 

81 F 23-Apr-01 UNK UNK GANDHINAG 23-Apr-01 
17-Oct-07 

Birth 
Death 

82 F 07-Jun-01 UNK UNK LUCKNOW 07-Jun-01 
21-Jan-02 

Birth 
Death 

83 M ~ 2001 UNK UNK PUNE 
LUCKNOW 

~ 2001 
10-Dec-03 
28-Jan-06 

Birth 
Transfer 
Death 

84 F ~ 2001 UNK UNK PUNE 
LUCKNOW 

~ 2001 
10-Dec-03 

Birth 
Ltf  

85 F ~ 2001 UNK UNK PUNE 
LUCKNOW 

~ 2001 
10-Dec-03 

Birth 
Ltf  

86 
160001 

M ~ 2001 UNK UNK JAIPUR 
DELHI 

~ 2001 
13-Sep-03 
04-Jan-12 

Birth 
Transfer 
Death 

87 
160002 

F ~ Sep 2001 UNK UNK JAIPUR 
DELHI 

~ Sep 2001 
13-Sep-03 
04-Jan-12 

Birth 
Transfer 
Death 

88 F 13-Sep-01 UNK UNK JUNAGADH 13-Sep-01 
15-Sep-05 

Birth 
Death 

89 
10399 

F 27-Oct-01 UNK UNK JUNAGADH 27-Oct-01 
31-Mar-10 

Birth 
Death 

90 
85 

F ~ 1998 WILD WILD INDIA 
JUNAGADH 

06-Nov-01 
???? 
27-Aug-08 

Capture 
Transfer 
Death 

91 
80 

M ???? WILD WILD INDIA 
JUNAGADH 

06-Nov-01 
???? 

Capture 
Transfer 

92 
83 

F ???? WILD WILD INDIA 
JUNAGADH 

06-Nov-01 
06-Nov-01 
14-Dec-08 

Capture 
Transfer 
Death 




