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Abstract 

India entered independence with wildlife governance shaped by timber extraction, predator 

bounties and game management rather than ecosystem protection. Post-1947 legislation, 

protected areas and species-recovery programmes reversed much of this legacy and contributed 

to substantial recoveries of tigers, Asiatic lions, rhinoceroses and other large vertebrates. 

However, national assessments remain constrained by incompatible estimation methods, 

incomplete independent verification, uneven taxonomic monitoring and the persistent 

exclusion of grasslands, scrublands and freshwater systems from conservation priorities. Zoos 

have acquired statutory conservation functions, but release pathways, welfare auditing and 

transparent reporting remain inconsistent. Future progress depends on landscape-scale 

planning beyond protected-area boundaries, rights-respecting approaches to relocation, 

effective human-wildlife conflict mitigation, accountable conservation finance, independently 

verifiable evidence and climate-adaptive connectivity. India's next phase of conservation 

should therefore be judged not only by increases in flagship species, but also by ecological 

representation, social legitimacy and the transparency of evidence. 
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Introduction 

India's contemporary conservation system is best understood as a reversal of its inherited legal 

and administrative foundations. Under colonial rule, forest governance centred on state control, 

timber production and restrictions on customary use, while wildlife policy combined seasonal 

game protection with systematic predator destruction. Independence therefore began from an 

institutional estate in which forests were valued principally as revenue assets and many large 

carnivores as vermin (Gadgil and Guha, 1992; Rangarajan, 2001). 

Post-independence legislation and institutions altered this orientation. The Wild Life 

(Protection) Act, 1972, Project Tiger, the Forest (Conservation) Act, 1980, the Central Zoo 

Authority (CZA), Project Elephant, the Biological Diversity Act, 2002, and the National Tiger 

Conservation Authority (NTCA) created a dense national framework for species protection, 

protected areas, zoo regulation and biodiversity governance (Government of India, 1972; 

Central Zoo Authority, 2025b). Recoveries in tigers, Asiatic lions and greater one-horned 

rhinoceroses demonstrate that this framework has generated substantial conservation gains. 

Those gains nevertheless coexist with structural limitations. Monitoring effort is concentrated 

on a small group of charismatic vertebrates; methods and uncertainty differ substantially 

among taxa; implementing agencies often report their own performance; and grasslands, 

scrublands and freshwater systems remain poorly represented in both monitoring and area-

based protection. This review traces the historical development of these patterns, assesses the 

present evidence on wildlife populations and the zoo sector, and identifies priorities for the 

next twenty-five years. The major institutional and ecological milestones are summarised in 

Table 1. 



Evidence base and scope 

The assessment synthesises statutory texts, government and institutional reports, peer-

reviewed literature and selected analytical reporting available up to 21 July 2026. Primary 

documents were prioritised wherever they were reachable. Where official government sites 

could not be retrieved, the source base used independent reproductions or institutional 

summaries. 

Several limitations are material. Many population estimates and zoo inventories are self-

reported by the agencies responsible for implementation. Different taxa are assessed with 

incompatible sampling designs and error structures. Two national zoo-sector totals - opening 

and closing stock and recorded deaths for 2024-25 - were calculated for this review by 

summing CZA per-zoo subtotals because no national aggregate was published. Where credible 

sources disagree, the competing estimates or interpretations are retained rather than collapsed 

into a single value. Companion source notes document the validation process and the 

calculations derived from CZA inventory data. 

The inherited estate: wildlife governance to 1947 

Forests as revenue rather than habitat 

The legal architecture of forest governance was initially designed for timber rather than 

biodiversity. Railway expansion increased demand for teak and sal during the 1850s and 1860s, 

contributing to the establishment of the Imperial Forest Department in 1864 and the Indian 

Forest Act, 1865. The 1878 Act established the reserved, protected and village forest categories 

and converted many customary uses into revocable privileges. The Indian Forest Act, 1927 

consolidated this regime. The resulting state control restricted shifting cultivation, grazing, 

burning and non-timber forest collection, practices through which forest-dwelling communities 

had long used and shaped these landscapes (Gadgil and Guha, 1992). 

Forest law and wildlife law consequently developed along separate tracks. A forest could 

be reserved and managed for timber while its large fauna remained unprotected or were actively 

removed. The Forest Rights Act, 2006 later characterised this dispossession as a historical 

injustice, but the relationship between habitat protection, customary rights and wildlife policy 

remains contested (Government of India, 2006). 

Predator control and the vermin economy 

Colonial administrations treated tigers, leopards, wolves, hyenas and bears primarily 

through bounty programmes. Compiled payment records indicate that approximately 80,000 

tigers, 150,000 leopards and 200,000 wolves were claimed under such schemes between about 

1875 and 1925 (Rangarajan, 2001). These figures are not population estimates: they record 

rewarded claims, carry incentives for inflation and exclude unclaimed sport and subsistence 

kills. Their principal value is therefore administrative, demonstrating the scale of state-

supported predator destruction rather than the exact magnitude of population decline. 

Shikar also operated as an expression of political authority. Princely hunting reserves 

sometimes protected habitat and game for exclusive use, creating refuges for species that were 



declining elsewhere. The survival of the Asiatic lion in Gir is the clearest example of a hunting 

monopoly functioning, unintentionally, as a conservation refuge (Rangarajan, 2001). 

The Wild Birds and Animals Protection Act, 1912 

The Wild Birds and Animals Protection Act, 1912 was the only pre-independence wildlife 

statute of national reach. Its Schedule covered selected game birds, plumage species and hoofed 

mammals, but omitted tigers, leopards and wolves. Provincial governments could declare a 

seasonal close time during which capture, killing, sale, purchase or possession was prohibited 

in specified areas. A first offence attracted a maximum fine of fifty rupees. The Act therefore 

provided discretionary, seasonal and geographically limited protection rather than a permanent 

national prohibition, although section 2(2) allowed provincial governments to extend its 

coverage to additional species (Government of India, 1912). 

Area-based protection also developed slowly. Hailey National Park was constituted in 

1935, twelve years before independence, and was later renamed Corbett National Park. The 

limited protected-area estate reflected the absence of an integrated conservation policy before 

1947. 

The Asiatic cheetah and the neglect of open habitats 

The Asiatic cheetah illustrates the combined effects of capture, hunting and habitat neglect. 

Cheetahs were taken from the wild for coursing over several centuries, suppressing recruitment 

without creating a self-sustaining captive population. Three animals shot in Surguja in 1947 

are generally treated as the last documented wild kills, and India declared the species extinct 

in 1952 (Divyabhanusinh, 1995). 

The species depended on grassland and scrub rather than closed forest. Such systems were 

frequently classified as wasteland and made available for agricultural, industrial or 

afforestation conversion. The same structural bias continues to affect the great Indian bustard, 

wolf, caracal and lesser florican: some of India's most threatened large vertebrates occur in 

habitats that remain weakly represented in the protected-area network. 

Menageries before conservation zoos 

India's first zoological collections were established for display, recreation and colonial 

natural history rather than species recovery. A menagerie was created on the premises of the 

Government Central Museum in Madras on 23 November 1855 and later developed into the 

institution now represented by Arignar Anna Zoological Park (Arignar Anna Zoological Park, 

2025). Thiruvananthapuram's modern zoo was formally established in 1857 on the basis of a 

royal menagerie, and Alipore Zoological Garden was established on 24 September 1875 

(Zoological Garden Thiruvananthapuram, n.d.; Zoological Garden Alipore, n.d.). 

These institutions acquired an explicit conservation function only much later. The 

conservation mandate of the Indian zoo sector was therefore superimposed on organisations 

whose infrastructure and public role had developed primarily around exhibition. This historical 

transition helps explain the continuing tension among recreation, welfare, rescue, conservation 

breeding and release. 



The baseline problem 

India lacks a reliable national wildlife baseline for 1947. The frequently repeated estimate 

of approximately 40,000 tigers around 1900 is an informed extrapolation rather than a survey 

(Gee, 1964). The first national tiger census in 1972 reported 1,827 animals using pugmark 

methods that were subsequently rejected as unreliable. The familiar sequence from 40,000 to 

1,827 to 3,682 therefore compares an extrapolation, a discredited census method and a modern 

statistical estimate with explicit uncertainty (Gee, 1964; National Tiger Conservation Authority 

and Ministry of Environment, Forest and Climate Change, 2025). 

The lack of commensurable baselines does not invalidate the documented collapse of large-

mammal populations between the late nineteenth and mid-twentieth centuries. It does, 

however, require precision: the causes of decline - bounty hunting, sport hunting, habitat 

conversion and agricultural expansion - are better documented than the exact numbers lost. 

Post-independence conservation architecture 

Legislative and institutional development 

The first two decades after independence brought continued habitat conversion and 

fragmented state-level wildlife legislation. The decisive shift occurred in the early 1970s. The 

Wild Life (Protection) Act, 1972 established national schedules of protected species, prohibited 

hunting of scheduled animals and created the legal categories of national park and wildlife 

sanctuary. Species previously treated as vermin, including tigers, leopards and wolves, received 

high levels of statutory protection (Government of India, 1972). 

Project Tiger began in 1973 with nine reserves. The Forest (Conservation) Act, 1980 

required central clearance for diversion of forest land to non-forest use. The CZA was 

constituted in 1992 following the 1991 amendment to the Wild Life (Protection) Act, and 

Project Elephant was launched in the same year. The Biological Diversity Act, 2002 addressed 

India's obligations under the Convention on Biological Diversity, while the Forest Rights Act, 

2006 sought to recognise rights affected by the earlier forest regime. The 2006 wildlife-law 

amendment created the NTCA and strengthened the statutory governance of tiger reserves. 

Sariska and the reform of tiger monitoring 

Sariska Tiger Reserve exposed the weaknesses of the earlier monitoring system. A 

pugmark census reported 16 tigers in 2002, yet the reserve was found to contain none in 2004-

05. Investigations attributed the local extinction to poaching and indicated that the collapse had 

been under way before its official recognition (National Tiger Conservation Authority, n.d.a). 

The institutional response was substantial. The Tiger Task Force reported in 2005, the Wild 

Life (Protection) Act was amended in 2006, the NTCA received statutory powers, and pugmark 

censuses were replaced by camera-trap and occupancy-based approaches. Sariska therefore 

demonstrates both the capacity of the system to reform and the risk that an implementing 

agency's monitoring process can fail to detect deterioration in time. 

The 2022 wildlife-law amendment 

The Wild Life (Protection) Amendment Act, 2022, which entered into force on 1 April 

2023, rationalised six schedules into four. Protected animals were consolidated in Schedules I 



and II, protected plants in Schedule III, and Convention on International Trade in Endangered 

Species of Wild Fauna and Flora (CITES) appendices in Schedule IV. Chapter V-B established 

a dedicated domestic framework for implementing CITES, including Management and 

Scientific Authorities (Government of India, 2022). 

The amendment also added a proviso to section 43(2) permitting the transfer or transport 

of a captive elephant by a certificate holder for a religious or any other purpose, subject to 

central conditions. Critics argue that the phrase 'any other purpose' is insufficiently bounded 

and may weaken restrictions on commercial movement. Defenders contend that transfers 

remain regulated and that the amendment formalises movements that already occurred in 

practice. The provision would benefit from narrower wording or transparent, reasoned and 

case-specific approval. 

The protected-area network 

As of 27 November 2023, the Wildlife Institute of India's National Wildlife Database 

Centre recorded 1,014 protected areas: 106 national parks, 573 wildlife sanctuaries, 115 

conservation reserves and 220 community reserves. Together they covered 175,169.42 km², 

approximately 5.32% of India's geographical area (Ministry of Environment, Forest and Climate 

Change, 2025). The principal figures are summarised in Table 2. 

Three qualifications are important. First, the figure is a dated snapshot of a continuously 

updated database. Second, legal protected-area categories must not be added to administrative 

designations such as tiger and elephant reserves because they overlap spatially. Third, statutory 

protected areas remain far below the 30% area-based conservation target, making the definition 

and verification of other effective area-based conservation measures (OECMs) central to 

India's future reporting. 

Flagship species: recovery, distribution and uncertainty 

The latest published national or programme-level estimates for major flagship species are 

presented in Table 3. The values use different sampling designs and should not be compared 

without reference to their methods and uncertainty. 

Tigers 

The fifth-cycle All India Tiger Estimation reported a spatially explicit capture-recapture 

estimate of 3,682 tigers with a standard error of 243. The widely reported value of 3,167 is a 

separate minimum estimate for camera-trapped areas, while 3,080 individual tigers older than 

one year were photographically identified. These values describe different estimands and 

should not be presented as interchangeable (National Tiger Conservation Authority and 

Wildlife Institute of India, 2023). 

Survey effort was extensive: 641,449 km of foot surveys, 324,003 habitat plots, camera 

traps at 32,803 locations, 47,081,881 photographs and 641,102 person-days. The distributional 

pattern is more informative than the national total. Sixteen reserves were reported as having no 

tigers, male-only populations or fewer than five animals, and approximately 35% of reserves 

were identified as requiring enhanced protection. Increases in central India and the Shivalik-

Gangetic landscape therefore coexist with local decline elsewhere. Field work for the sixth 

cycle began in January 2026, with the final report due in July 2027. 



Asiatic lions 

Gujarat's sixteenth lion census recorded 891 Asiatic lions during 10-13 May 2025, 

compared with 674 in 2020. The survey covered approximately 35,000 km² across 58 talukas. 

Approximately 507 animals were reported outside Gir National Park, Gir Wildlife Sanctuary 

and adjoining areas, meaning that a majority of the population now occupies human-dominated 

landscapes (Gujarat Forest Department, 2025). This expansion represents demographic 

recovery but also increases exposure to roads, railways, open wells, electrocution and conflict. 

Because lions lack the individually distinctive coat patterns used for photographic 

identification of tigers and leopards, the precision of minimum total counts remains a subject 

of methodological concern. 

Elephants 

The Synchronous All India Elephant Estimation 2021-25 was India's first national DNA-

based estimate. Non-invasive genetic sampling identified 4,065 unique elephants and produced 

a national estimate of 22,446 animals (95% confidence interval 18,255-26,645; standard error 

2,140). Regional estimates were 11,934 in the Western Ghats, 6,559 in the North Eastern Hills 

and Brahmaputra floodplains, 2,062 in the Shivalik Hills and Gangetic plains, and 1,891 in 

Central India and the Eastern Ghats (Qureshi et al., 2025). 

The report explicitly states that this estimate is not comparable with the 2017 figure of 

27,312 because the methods changed. Reporting the difference as an 18% decline therefore 

converts a methodological discontinuity into an ecological trend. A useful internal comparison 

is available for the Western Ghats, where a 2023 direct- and dung-count estimate of 11,276 did 

not differ significantly from the genetic estimate of 11,934 (p = 0.98) (Qureshi et al., 2025). 

Rhinoceroses and leopards 

Kaziranga National Park held 2,613 greater one-horned rhinoceroses in the 2022 block 

count, and India's total was reported as exceeding 4,000 by 2024. The national recovery is 

substantial, but total block counts do not provide confidence intervals and therefore carry a 

different, unquantified error structure from camera-trap or genetic estimates (Ministry of 

Environment, Forest and Climate Change, 2025). 

The 2022 leopard assessment reported 13,874 animals, with a range of 12,616-15,132, 

compared with 12,852 in 2018. The population was described as stable in comparably sampled 

areas, and Madhya Pradesh held the largest state estimate at 3,907 (Ministry of Environment, 

Forest and Climate Change, 2024). 

Reintroduced cheetahs 

The 2025 annual progress report for the cheetah reintroduction programme, published in 

June 2026, reported 53 cheetahs: 13 adults, 17 sub-adults and 23 cubs. Three animals were at 

Gandhi Sagar Wildlife Sanctuary and the remainder at Kuno National Park. The founder 

population comprised eight animals from Namibia in September 2022 and twelve from South 

Africa in February 2023, with nine additional animals imported from Botswana in February 

2026 (Habib et al., 2026). 



The reported total was typeset before four cub deaths reported on 12 May 2026 and may 

therefore have been outdated at publication unless subsequent births offset the losses. The 

programme's earlier mortality table documented causes including renal insufficiency, 

intraspecific aggression, septicaemia following tick infestation and radio-collar wounds, 

inadequate maternal care and a fall (National Tiger Conservation Authority, n.d.b). A three-

year programme brochure reported cub survival of 66.67% over two and a half years, seven 

litters from six females and successful breeding by more than half of the females (National 

Tiger Conservation Authority, 2025). The project has demonstrated survival and reproduction 

under intensive management, but it has not yet established a self-sustaining free-ranging 

population. Assessment should therefore distinguish reproductive success from long-term 

demographic and ecological establishment. 

Vultures and the great Indian bustard 

The white-rumped vulture experienced the most severe documented collapse among the 

taxa considered here, declining by approximately 99.9% between 1992 and 2007. Veterinary 

diclofenac caused renal failure in birds feeding on treated livestock carcasses, and veterinary 

use was banned in 2006. Gyps populations have subsequently stabilised at very low levels 

rather than recovering, partly because illegal diclofenac use and other toxic non-steroidal anti-

inflammatory drugs persist. Nepal's stronger reduction in veterinary diclofenac exposure 

provides evidence that enforcement, rather than reproductive biology alone, constrains 

recovery (Cuthbert et al. 2011; Prakash et al., 2012). 

The great Indian bustard population was estimated at approximately 130 wild birds (±21) 

in 2024-25, close to the 2017-18 estimate of 128 (±19). A global total of about 173 birds in 

2025 included approximately 45 in conservation-breeding centres. Captive breeding has 

produced high hatch rates and captive-bred chicks, with initial releases planned for Desert 

National Park. The principal threats - grassland conversion and collision with power lines - lie 

partly outside the conventional protected-area model (BirdLife International, n.d.). 

The Indian zoo sector 

Statutory regulation of zoos began with the creation of the CZA in 1992. Zoos are 

recognised under section 38-H(1) of the Wild Life (Protection) Act and classified under the 

Recognition of Zoo Rules according to area, visitor numbers, species holdings, total animals 

and numbers of endangered species. As of 31 March 2025, India had 156 recognised 

institutions: 17 large, 23 medium, 34 small and 62 mini zoos, together with 20 rescue centres 

(Central Zoo Authority, 2025b). The principal sectoral indicators are summarised in Table 4. 

The CZA's annual inventory provides an unusually long and detailed public record. The 

2024-25 volume was the thirtieth consecutive annual inventory and contained 489 pages of 

zoo- and species-level data, including opening stock, births, acquisitions, disposals, deaths and 

closing stock by sex (Central Zoo Authority, 2025a). This continuity is a substantial 

transparency strength. 

The published system nevertheless lacks a national aggregate. Summing the per-zoo 

subtotals for the 99 institutions included in the 2024-25 volume produced 61,519 animals at 

opening stock, 86,069 at closing stock and 3,163 recorded deaths. These are calculations for 



this review, not official CZA statistics. Coverage is incomplete because returns were published 

for only 99 of 156 recognised facilities. Holdings were also highly concentrated: one facility 

accounted for approximately 40% of the inventoried closing total. The aggregate should 

therefore not be interpreted as representing a typical zoo. 

Inventory returns are self-reported and contain no cause-of-death field. This limits 

independent assessment of mortality patterns and demonstrates the need for external 

verification, standardised post-mortem reporting and minimum staffing standards (Central Zoo 

Authority, 2025a). 

The CZA identified 74 indigenous species for planned conservation breeding - 46 

mammals, 24 birds, three reptiles and one amphibian - across 42 zoos, with 29 coordinating 

institutions and studbooks for 34 species (Central Zoo Authority, n.d.; Central Zoo Authority, 

2025b). The 2024-25 annual report documented a completed red panda reintroduction 

programme from Darjeeling: three females released in 2023 subsequently mated with wild 

animals and produced five cubs, followed by two females released in 2024 and tracked for one 

year. Other entries described permissions for release or transfer rather than confirmed 

outcomes. Linking each approval to implementation and post-release results would materially 

improve accountability. 

The CZA received INR 12.00 crore in grant-in-aid during 2024-25 and disbursed INR 

7,69,78,558 for zoo improvement, rescue-centre maintenance, conservation breeding, research 

and training (Central Zoo Authority, 2025b). The scale of this budget is modest relative to the 

number of regulated institutions and animals held. 

Interpreting India's wildlife statistics 

National wildlife statistics should be interpreted with five recurring reservations. Table 5 

summarises the principal contested figures and the sources of divergence. 

Extrapolation in national tiger estimates 

India's tiger estimate is not a simple count. Camera-trap capture-recapture is applied in 

intensively sampled areas, and results are extended to unsampled areas using sign-encounter 

and habitat covariates. In the 2014 cycle, approximately 23% of the estimate rested on index-

based extrapolation. The estimating team has defended double sampling as an established 

large-scale approach, whereas critics argue that index calibration is unreliable at 

macroecological scales and that uneven sampling and non-release of raw data limit 

reproducibility (Qureshi et al., 2019; Gopalaswamy et al., 2015; Gopalaswamy et al., 2020). 

The contested step remained important in the 2022 cycle. 

Forest cover is not equivalent to habitat 

The India State of Forest Report 2023 recorded 715,343 km² of forest cover, or 21.76% of 

national territory, and 827,357 km² of forest and tree cover combined, or 25.17%. Forest cover 

is defined by canopy density on land of at least one hectare, irrespective of ownership, land use 

or species composition. Plantations, orchards and urban tree stands can therefore qualify 

(Forest Survey of India, 2023). For biodiversity assessment, changes in this indicator cannot 

be assumed to represent changes in native habitat quality. 



Methods and uncertainty are not interchangeable 

Tiger estimates use spatially explicit capture-recapture and report a standard error. The 

elephant estimate uses genetic mark-recapture with a wide confidence interval and an explicit 

warning against comparison with earlier counts. Rhinoceros and lion estimates are total counts 

without confidence intervals, while the great Indian bustard estimate approximates a near-

complete count of a very small population. These values have different error structures. Cross-

species comparisons and time-series trends are valid only when sampling methods and 

estimands remain comparable. 

Implementation and reporting are institutionally linked 

The NTCA manages tiger conservation and publishes national tiger estimates; state forest 

departments manage lion landscapes and conduct lion counts; and zoos operate facilities while 

submitting their own inventory and mortality data. This alignment is not evidence of 

misconduct, but it creates a structural conflict that should be controlled through independent 

audit. Sariska demonstrates that optimistic official estimates can persist while a population is 

collapsing. 

Monitoring is taxonomically selective 

Large charismatic vertebrates receive intensive national monitoring, whereas comparable 

programmes are lacking for grassland birds, freshwater fish, amphibians, pollinators, reptiles 

and most invertebrates. The prolonged failure to detect the scale of the vulture collapse 

demonstrates that absence of national data cannot be interpreted as absence of decline. A 

conservation narrative constructed from the taxa that are counted will systematically 

underrepresent losses in poorly monitored groups. 

Priorities for the next twenty-five years 

Verify progress towards 30x30 

India's National Biodiversity Strategy and Action Plan submitted at the sixteenth 

Conference of the Parties to the Convention on Biological Diversity identified 23 national 

biodiversity targets and 142 indicators aligned with the Kunming-Montreal Global Biodiversity 

Framework. Target 3 seeks effective conservation of 30% of terrestrial, inland-water, coastal 

and marine areas by 2030 (National Biodiversity Authority, 2024; Convention on Biological 

Diversity, n.d.). 

The statutory protected-area network covers 5.32% of national territory. India's reported 

figure of approximately 28% secured relies substantially on OECMs across categories that 

include private, municipal, corporate, trust, community and unclassed lands. OECMs are 

legitimate only where governance arrangements deliver sustained, long-term biodiversity 

outcomes. A public national register should therefore identify each site, its governance, 

biodiversity objectives, indicators and periodic independent verification (International Union 

for Conservation of Nature, 2023). 

Move from reserve-centred to landscape-scale conservation 

Protected areas are no longer sufficient as the sole unit of management. A majority of 

Asiatic lions occur outside protected areas; elephant populations depend on corridors disrupted 



by linear infrastructure; tigers disperse beyond high-density reserves; and the great Indian 

bustard occupies landscapes poorly represented in the protected-area network. Corridor 

protection, land-use planning and conflict response must therefore operate across whole 

landscapes rather than reserve boundaries. 

Priority measures include legal protection for identified corridors, mandatory wildlife 

crossings and fencing where linear infrastructure intersects movement routes, post-construction 

monitoring of mitigation structures, and undergrounding or retrofitting power lines in great 

Indian bustard range. Grasslands, scrublands and ravine systems also require conservation 

instruments that prevent their routine treatment as wasteland available for development or 

compensatory plantation. 

Resolve relocation through rights, evidence and monitoring 

A June 2024 NTCA directive identified 89,808 families in 848 villages within core areas 

of tiger reserves and reported that 64,801 families in 591 villages remained inside notified 

cores. Forest-rights organisations and the Ministry of Tribal Affairs argued that relocation must 

remain voluntary, exceptional and consistent with statutory rights rather than becoming an 

administrative default (National Tiger Conservation Authority, 2024). 

Ecological evidence is conditional. In Satpura Tiger Reserve, ungulate use increased with 

time since relocation where vacated sites were also actively managed as grassland (Rao et al., 

2025). In Rajaji National Park, tiger density increased after pastoralist resettlement, but the 

increase was attributed partly to immigration and prey density did not change across the study 

period (Harihar et al., 2009). Long-occupied village sites may themselves maintain open 

habitat, so relocation creates an ongoing management obligation rather than an automatic 

ecological gain (Rangarajan and Shahabuddin, 2006). 

Livelihood findings also differ among sites. Research in Similipal reported both reduced 

agricultural, livestock and forest-product income after relocation and, in a separate study, 

higher absolute household income and improved poverty measures (Dash and Behera, 2018; 

Mahapatra et al., 2015). Comparative work at Kuno and Bhadra found that outcomes depended 

strongly on the quality of the resettlement package and the prior marginalisation of affected 

communities (Kabra, 2009). 

A defensible policy should require a published, site-specific ecological justification; 

completion of Forest Rights Act processes before relocation; genuinely free and informed 

consent; adequate compensation and livelihood support; and long-term monitoring of both 

ecological response and household welfare. Neither ecological benefit nor social harm should 

be assumed in advance. 

Treat human-wildlife conflict as a primary conservation objective 

Available reporting indicates approximately 2,700 human deaths from elephant encounters 

between 2019 and 2024, with around 500 deaths annually in recent years, together with several 

hundred deaths from tiger attacks and approximately 100 elephant deaths each year from 

electrocution, train collision and poaching (Down To Earth, 2025). Although national conflict 

data remain fragmented, the scale and geographic concentration of impacts are clear. 



Large-mammal recovery in densely populated landscapes inevitably increases encounters. 

The costs fall disproportionately on rural households with limited capacity to absorb crop loss, 

injury or death. Prompt and adequate compensation, rapid ex-gratia support, early-warning 

systems, trained response teams with veterinary and tranquillisation capacity, corridor 

restoration and prey management should therefore be treated as core conservation expenditure 

rather than ancillary welfare measures. 

Improve conservation finance and accountability 

The Ministry of Environment, Forest and Climate Change budget estimate for 2025-26 was 

INR 3,412.82 crore, including INR 450 crore for Integrated Development of Wildlife Habitats 

and INR 290 crore for Project Tiger and Elephant (Government of India, 2025). These 

allocations are modest relative to the country's area, species diversity and stated commitments, 

and revised expenditure often falls below budget estimates. 

Compensatory Afforestation Fund Management and Planning Authority (CAMPA) 

resources offer a larger potential funding base, but audits have identified diversion of 

expenditure, long delays, cost escalation and low plantation survival. Reported survival of 

approximately 33.5% was substantially below mandated levels of 60-65%, and utilisation in 

one state was reported at 36.8% of released funds during the first three quarters of 2025-26 

(Comptroller and Auditor General of India, 2024). 

CAMPA reporting should be published by state, scheme and plantation block, with survival 

and biodiversity outcomes independently audited. Assisted natural regeneration should be 

preferred where ecologically appropriate, and a defined share of available funds should support 

corridor protection and conflict mitigation where these produce higher conservation returns 

than marginal plantation expansion. 

Reform zoos around release, welfare and transparent movement 

Conservation-breeding programmes should have explicit target populations, agreed release 

sites, time frames, exit criteria and post-release monitoring. Programmes without a credible 

release pathway should be reassessed against their welfare, space and opportunity costs. 

Release cannot be the only legitimate function of every rescue population, but programmes 

described as conservation breeding should demonstrate how they contribute to recovery in the 

wild. 

Welfare and mortality reporting require independent verification. Unannounced 

inspections, mandatory post-mortem examination, a cause-of-death field in the national 

inventory, and published minimum keeper-to-animal and veterinarian-to-animal ratios would 

address identifiable weaknesses in the present system. Acquisition, transfer and release 

approvals under section 38-I should be linked to a public record of whether each movement 

occurred, its provenance and its outcome. 

The phrase 'any other purpose' in section 43(2) governing captive-elephant transfers should 

also be narrowed or subjected to published, reasoned, case-by-case approval. Transparent 

implementation would reduce legal ambiguity without preventing legitimate welfare or 

religious transfers. 



Build an independently verifiable evidence system 

Raw camera-trap detection histories, occupancy records and genetic sampling data should 

be released after an embargo sufficient to protect publication priority and sensitive locations. 

National population estimates should be independently produced or audited by a body that is 

not accountable for the conservation performance being measured. Every reported population 

value should state its method, uncertainty and comparability with earlier estimates. 

Monitoring should also extend beyond flagship vertebrates. National or stratified 

programmes for grassland birds, freshwater systems, amphibians, reptiles, pollinators and other 

invertebrates would begin to correct the present selection bias and provide earlier warning of 

ecosystem-level decline. 

Plan for climate-driven range shifts 

Protected areas are fixed, whereas climatic suitability is shifting. Modelling of 637 endemic 

plant species across India's biodiversity hotspots projected a 23.99% range reduction against 

7.70% expansion by 2050, and a 41.34% reduction against 24.10% expansion by 2080 under 

the A1B scenario. Projected shifts differed among the Himalaya, Indo-Burma and Western 

Ghats, indicating that connectivity and refugia must be region-specific (Chitale et al., 2014). 

For the Malabar tree toad, projected suitable distribution within protected areas declined 

by 33.5-68.7% by 2061-80 and shifted from the central towards the southern Western Ghats 

(Aravind et al., 2024). A wider review of species-distribution modelling studies similarly 

identified substantial projected changes across Indian taxa and ecosystems (Sarkar et al., 2024). 

Studies of the Sundarbans disagree markedly over the magnitude of future mangrove and tiger-

habitat loss, and available quantitative projections are largely for the Bangladesh portion of the 

delta (Loucks et al., 2010; Mukul et al., 2019; Payo et al., 2016). 

Conservation planning should therefore protect elevational and latitudinal connectivity, 

identify climate refugia explicitly when notifying or expanding protected areas, and assess 

early whether assisted colonisation or managed ex situ populations may be required for species 

with no viable pathway to track suitable climate. 

Conclusion 

India has transformed a colonial system of timber extraction, game management and 

predator destruction into a substantial national conservation architecture. The recovery of 

tigers, Asiatic lions and greater one-horned rhinoceroses, the expansion of protected areas, and 

the statutory regulation of zoos are significant achievements. They should not be diminished 

by the weaknesses identified in this review. 

The next phase nevertheless requires a broader definition of success. National totals must 

be accompanied by transparent methods, uncertainty and regional distribution. Grasslands, 

scrublands, freshwater systems and poorly monitored taxa must enter the centre of conservation 

policy. Landscape connectivity, human-wildlife conflict mitigation and rights-respecting 

governance must complement protected areas. Zoos should be evaluated through welfare, 

provenance, credible conservation outcomes and independent audit. Climate adaptation must 

be designed before fixed protected-area boundaries become increasingly misaligned with 

species distributions. 



India's conservation future will therefore depend less on a single headline count than on 

whether ecological representation, social legitimacy and verifiable evidence advance together. 
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Glossary 

Camera-trap capture-recapture: A population-estimation approach that identifies 

individuals from repeated photographic detections and models their probability of detection. 

Conservation breeding: Managed breeding intended to maintain viable populations and 

support recovery of species in the wild. 

Confidence interval: A range expressing uncertainty around an estimated value under a 

specified statistical model. 

Double sampling: A design in which intensive estimates from sampled areas are related to 

broader, less intensive indices to infer abundance across a larger region. 

Ex situ conservation: Conservation of species outside their natural habitats, including in zoos, 

breeding centres and managed collections. 

In situ conservation: Conservation of species within their natural ecosystems and 

evolutionary settings. 

Other effective area-based conservation measure (OECM): A geographically defined area 

outside a protected-area designation that delivers sustained, effective and long-term 

biodiversity conservation. 

Protected area: A legally or otherwise effectively governed area managed for the long-term 

conservation of nature and associated values. 

Spatially explicit capture-recapture: A capture-recapture method that incorporates the 

spatial locations of detections to estimate density and abundance. 

Wildlife corridor: A landscape feature or connected set of habitats that permits movement, 

dispersal and gene flow between populations. 
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Tables 

Table 1. Selected milestones in Indian wildlife and zoo governance. 

Year Event 

1855 

Madras menagerie founded on Government Central Museum premises, 23 

November. 

1857 Zoological garden formally established at Thiruvananthapuram. 

1864 Imperial Forest Department established. 

1865 Indian Forest Act: first major assertion of state control over forests. 

1875 Zoological Garden Alipore established, 24 September. 

1878 

Indian Forest Act formalised reserved, protected and village forests and 

curtailed customary use. 

1912 

Wild Birds and Animals Protection Act introduced scheduled, seasonal 

protection; major predators excluded. 

1927 Indian Forest Act consolidated the colonial forest regime. 

1935 Hailey National Park constituted; renamed Corbett National Park in 1957. 

1947 Last documented wild Asiatic cheetah kills in Surguja. 

1952 

Asiatic cheetah declared extinct in India; Indian Board for Wild Life 

constituted. 

1972 Wild Life (Protection) Act enacted; first national tiger census reported 1,827. 

1973 Project Tiger launched with nine reserves. 

1980 Forest (Conservation) Act required central clearance for forest diversion. 

1991-92 

Wildlife-law amendment created the Central Zoo Authority; Project Elephant 

launched. 



Year Event 

2002 Biological Diversity Act enacted. 

2004-05 Sariska found to have no tigers; Tiger Task Force reported in 2005. 

2006 

Wildlife-law amendment created the National Tiger Conservation Authority; 

Forest Rights Act enacted; veterinary diclofenac banned. 

2022-23 

Wild Life (Protection) Amendment Act enacted in 2022 and entered into force 

on 1 April 2023; Project Cheetah began in September 2022. 

2025 

Sixteenth Asiatic lion census reported 891 lions; DNA-based national elephant 

estimate reported 22,446. 

2026 

Sixth tiger-estimation cycle field work began; nine cheetahs imported from 

Botswana; 2025 cheetah progress report published. 

2027 Sixth-cycle tiger report due in July. 

  



Table 2. Protected areas and forest-cover indicators. 

Metric Value Share/area Date Source 

Protected areas, 

total 

1,014 

175,169.42 km²; 

5.32% 

27 November 

2023 

WII National Wildlife 

Database Centre 

National parks 106 - 

27 November 

2023 

WII National Wildlife 

Database Centre 

Wildlife 

sanctuaries 

573 - 

27 November 

2023 

WII National Wildlife 

Database Centre 

Conservation 

reserves 

115 - 

27 November 

2023 

WII National Wildlife 

Database Centre 

Community 

reserves 

220 - 

27 November 

2023 

WII National Wildlife 

Database Centre 

Forest cover 715,343 km² 21.76% ISFR 2023 Forest Survey of India 

Forest and tree 

cover 

827,357 km² 25.17% ISFR 2023 Forest Survey of India 

Reported area 

secured, including 

OECMs 

Approximatel

y 0.93 million 

km² 

Approximately 

28% 

NBSAP 

submission 

MoEFCC/National 

Biodiversity Authority 

Note. Protected-area categories overlap with administrative designations such as tiger and 

elephant reserves and must not be added as disjoint land parcels. Forest cover is defined by 

canopy density irrespective of land use, ownership or species composition and includes 

plantations and orchards. 



Table 3. Latest published estimates for selected flagship species. 

Taxon Estimate Uncertainty Year Method Source 

Tiger 3,682 

SE 243; reported 

range 3,167-3,925 

2022; published 

2023 

Spatially explicit capture-

recapture plus double 

sampling 

NTCA/WII, Status of Tigers 

2022 

Tiger, photo-

identified 

3,080 - 2022 

Direct camera-trap 

identification 

NTCA/WII, Status of Tigers 

2022 

Asiatic lion 891 Not stated May 2025 

Minimum total count; 735 

units; 24-hour window 

Gujarat Forest Department, 

sixteenth census 

Elephant 22,446 

95% CI 18,255-

26,645; SE 2,140 

2021-25; 

published October 

2025 

DNA-based genetic mark-

recapture 

Qureshi et al., SAIEE 2021-

25 

Leopard 13,874 

Range 12,616-

15,132 

2022; published 

February 2024 

Camera-trap capture-

recapture 

MoEFCC/WII, Status of 

Leopards 



Taxon Estimate Uncertainty Year Method Source 

Greater one-horned 

rhinoceros, Kaziranga 

2,613 

No interval; total 

count 

2022 Block total count 

MoEFCC wildlife 

milestones (Assam Forest 

Department count) 

Greater one-horned 

rhinoceros, India 

>4,000 - 2024 Aggregated state counts 

MoEFCC wildlife 

milestones 

Cheetah in India 

53: 13 adults, 17 

sub-adults, 23 

cubs 

- 

Approximately 

March 2026; 

published June 

2026 

Direct count of a managed 

population 

Habib et al., Annual Progress 

Report 2025 

Great Indian bustard 

Approximately 

130 wild 

±21 2024-25 Near-complete count 

BirdLife International 

species factsheet 

Note. The values use incompatible methods and error structures. The elephant estimate is explicitly not comparable with the 2017 figure. Rhinoceros and 

lion counts do not report confidence intervals. The cheetah total preceded four cub deaths reported on 12 May 2026. 

  



Table 4. Indicators for the Indian zoo sector. 

Metric Value Date Source 

CZA-recognised zoos 

156: 17 large, 23 medium, 34 small, 62 mini and 20 rescue 

centres 

31 March 2025 CZA Annual Report 2024-25 

Recognition actions 

22 renewals; 9 new zoos approved; 1 show-cause notice; 

no derecognitions recorded 

2024-25 CZA Annual Report 2024-25 

Zoos represented in 

inventory 

99 of 156 recognised institutions 2024-25 

CZA Annual Inventory; count for 

this review 

Opening and closing stock 61,519 and 86,069 animals 2024-25 

Calculated from CZA per-zoo 

subtotals; no official aggregate 

published 

Recorded deaths 3,163 2024-25 

Calculated from CZA per-zoo 

subtotals 

Concentration 

One facility held approximately 40% of the inventoried 

closing total 

2024-25 

Calculated from CZA per-zoo 

subtotals 



Metric Value Date Source 

Species in conservation 

breeding 

74 species: 46 mammals, 24 birds, 3 reptiles and 1 

amphibian; 42 zoos; 29 coordinating; 34 studbooks 

2024-25 

CZA Annual Report and 

Conservation Breeding Programme 

Completed reintroduction 

described 

Red panda: 3 females released in 2023, producing 5 cubs 

with wild mates; 2 further females released in 2024 

2024-25 report CZA Annual Report 2024-25 

Grant-in-aid 

received/disbursed 

INR 12.00 crore / INR 7,69,78,558 2024-25 CZA Annual Report 2024-25 

Annual inventory series 30 consecutive financial years, 1995-96 to 2024-25 2025 CZA inventory series 

Fields present 

Opening stock, births, acquisitions, disposals, deaths and 

closing stock 

2024-25 CZA Annual Inventory 

Fields absent Cause of death and national aggregate totals 2024-25 CZA Annual Inventory 



Table 5. Selected contested figures and sources of divergence. 

Question Position A Position B Source of divergence 

India's tiger number 3,682: SECR mean, SE 243 

3,167: minimum estimate in camera-

trapped areas 

Different estimands in the same 

report 

Tiger estimation method 

Double sampling is an established 

large-scale method 

Index calibration is unreliable or 

unreproducible at macroecological 

scale 

Statistical disagreement and 

limited raw-data access 

Elephant trend 

18% decline from 27,312 in 2017 to 

22,446 in 2025 

Not comparable; the 2025 report 

defines a new baseline 

Method changed to genetic mark-

recapture 

Forest-cover trend 

Forest and tree cover increased to 

25.17% 

The indicator can increase through 

plantation, orchard or urban tree cover 

Definition is based on canopy 

density rather than native habitat 

composition 

 


