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Big Cats vs Small Cats
The ‘single most fundamental  difference’ 
between big cats and small  cats is their 
‘vocal anatomy’,  speci昀椀cally the structure 
of the hyoid  bone in their throat.  
 
Big cats have an ‘incompletely ossi昀椀ed 
(昀氀exible) hyoid bone’ anchored by 
elastic ligaments - can roar. 
 
Small cats have a ‘fully ossi昀椀ed (rigid) 
hyoid bone’ - can purr continuously. 
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CATS 
of Tiger Landscapes of India
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Small felids, despite their ecological impor-
tance, remain understudied and underrepre-
sented in conservation planning. This report 
presents the occupancy status and dynamics 
of nine small cat species across India’s tiger-
range forests, using camera trap data from the 
All-India Tiger Estimation (2018 and 2022). 
The jungle cat emerged as the most wide-
spread species, occupying an estimated 96275 
km² (95% CI: 90075 - 98100), across diverse 
habitats ranging from dry deciduous to moist 
forests. It was followed by the rusty-spotted 
cat, occupying 70075 km² (66225 - 96075), 
with high occupancy in mixed deciduous 
forests. Leopard cats, largely con昀椀ned to moist 
forests, occupied 32800 km² (27950 - 35900), 
primarily across the Himalayan foothills, 
Northeast, Sundarbans, Western Ghats, and 
Similipal. In contrast, the habitat specialists 
showed more restricted distributions. The 
desert cat occupied 12500 km² (10675 -  
13850) within the semi-arid and dry deciduous 
forests of  Western and Central India. The 
昀椀shing cat, closely tied to wetlands and 
riverine systems, was restricted to the Terai, 
Northeast, and mangrove habitats, occupying 
7575 km² (6125 - 8150). The three rare and 
elusive species, clouded leopard (3250 km²; 
2250 - 3725), marbled cat (2325 km²; 1375 
- 3550), and Asiatic golden cat (1850 km²; 
1400 - 3075) were limited to dense forests of 
Northeast India. Occupancy generally declined 
with increasing human disturbance, except in 
habitat generalists such as the jungle cat and 
rusty-spotted cat. Protected areas supported 
higher occupancy across most species, high-
lighting their reliance on secure habitats 
and underscoring the pivotal role of Project 
Tiger in safeguarding India’s small cat diversity.  
While occupancy patterns appeared relatively 
stable between 2018 and 2022, the absence of 
昀椀ne-scale data on prey availability and 
microhabitat features may mask subtle 
changes. These 昀椀ndings offer a baseline for 
targeted research and conservation efforts for 
India’s lesser-known felids.

Clouded leopard
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Small felids are a remarkably diverse group of carnivores, part of the subfamily Felinae that inhabit 
nearly all terrestrial biomes, from arid deserts to temperate grasslands and tropical rainforests 
(Hunter, 2015).  As obligate carnivores, small cats rely on protein-rich diets, positioning them as vital 
regulators of food webs (Sunquist & Sunquist, 2009). Typically weighing under twenty kilograms, 
small cats prey on small to medium-sized mammals, birds, reptiles, and insects, exerting top-down 
effects that sustain trophic cascades and stabilize diverse ecosystems (Polis et al., 2000). By 
regulating prey populations, small cats provide critical ecosystem services, such as natural pest 
control in agroecosystems, reducing crop damage and disease outbreaks while decreasing the need 
for human interventions (Roemer et al., 2009; Hofmeester et al., 2017; Duckworth et al., 2022). 
Apart from the regulatory role, small cats may also indirectly in昀氀uence ecological processes such 
as seed dispersal, nutrient cycling, and gene 昀氀ow (Salom Pérez, 2019; Bandyopadhyay et al., 2024). 
Their role in maintaining ecosystem health and biodiversity makes them important indicators of 
habitat integrity (Hunter, 2008).

India harbours an exceptional diversity of 10 small cat species, representing nearly one fourth of 
all felid species worldwide. These range from high-altitude specialists in the Himalayas to lowland 
forest dwellers including the pallas’s cat (Otocolobus manul), Eurasian lynx (Lynx lynx), jungle cat 
(Felis chaus), 昀椀shing cat (Prionailurus viverrinus), leopard cat (Prionailurus bengalensis), 
rusty-spotted cat (Prionailurus rubiginosus), marbled cat (Pardofelis marmorata), Asiatic golden cat 
(Catopuma temminckii), desert cat (Felis lybica ornata), and caracal (Caracal caracal) (Jhala et al., 2021, 
Menon 2023). The clouded leopard (Neofelis nebulosa) is phylogenetically closer to the big cat 
lineage (Pantherinae) that includes tiger (Panthera tigris), lion (Panthera leo), leopard (Panthera 

pardus),  jaguar (Panthera onca), and snow leopard (Panthera uncia) (Kitchener et al., 2017).  The Neofelis 
diverged early from the ancestral line leading to Panthera, with the split estimated around 6.4 
million years ago (Johnson et al., 2006; O’Brien & Johnson, 2007; Kitchener et al., 2017). While 
morphologically it shares traits with big cats such as a robust cranium and elongated upper canines 
(Christiansen, 2006) it lacks the ability to roar due to its ossi昀椀ed hyoid bone which aligns it more 
closely with small felids (Hemmer, 1978; Christiansen, 2006;  Weissengruber et al., 2002).

These species occupy diverse habitats, mangroves, grasslands, dry scrublands, dense forests, 
Himalayan landscapes and even urban peripheries, playing a crucial role in maintaining the 
ecological integrity of these landscapes (Jhala et al., 2021, Mukherjee, 2013). Conservation efforts 
directed at small cats inherently contribute to preserving these varied habitats. For instance, the 
wetland-specialist 昀椀shing cat highlights the ecological signi昀椀cance of riverine and mangrove 
ecosystems, which provide essential services like water 昀椀ltration, 昀氀ood control and carbon 
sequestration. Similarly, the rusty-spotted cat, among the world’s smallest wild cats, thrives in mixed 
deciduous forests, underscoring the importance of habitat heterogeneity in conservation planning. 
The desert cat and caracal represent the arid and semi-arid ecosystems, while semi-arboreal spe-
cies like the clouded leopard in昀氀uence both terrestrial and arboreal prey dynamics in rainforests 
(Wilting et al., 2006). Some species, like jungle cats, exhibit remarkable adaptability in human-mod-
i昀椀ed landscapes, often utilizing fragmented forests and agricultural 昀椀elds as secondary habitats, 
showcasing their ecological plasticity (Manandhar et al., 2025).

The small cats face equally severe and multifaceted threats as larger carnivores, including habitat 
loss, human-wildlife con昀氀ict, poaching, and climate change (Srivathsa et al., 2022). The 昀椀shing cat 
and clouded leopard are particularly vulnerable due to their dependence on speci昀椀c habitat types 
(Mukherjee et al., 2012;  Wilting et al., 2006; Bashir et al., 2014; Habib et al., 2024). The caracal, 
once widespread, is now largely restricted to protected areas in Rajasthan, Madhya Pradesh and 
Gujarat, with its population declining due to habitat fragmentation (Singh et al., 2014). Unlike tigers 
and lions, small cats often inhabit landscapes interwoven with human settlements, making them 
particularly susceptible to anthropogenic pressures. This highlights the urgent need for 
comprehensive studies and targeted habitat conservation efforts to secure their long-term survival 
and ecological functions (Srivathsa et al., 2022).
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Figure 1.1. The distribution of small cats in the tiger-range forests of India.

Asiatic golden cat
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Although they are widely distributed across the subcontinent, small felids remain understudied and 
underrepresented in conservation efforts, with limited data on their population status, habitat use, 
and ecological roles hindering effective management and conservation strategies (Marneweck et 

al., 2022; Bandyopadhyay et al., 2024). Elusive behaviour, low population densities, and cryptic nature 
of the species make 昀椀eld studies challenging, necessitating targeted efforts to assess their status 
and inform conservation planning. Current understanding primarily stems from studies limited to 
distribution mapping, habitat suitability, and basic activity patterns from camera trap records (Bora 
et al., 2020; Jhala et al., 2021, Mukherjee et al., 2019). While relative abundance indices (RAI) from 
tiger landscapes (Jhala et al., 2020) and scattered density estimates for species like leopard cat 
(Srivathsa et al., 2015) jungle cat, rusty-spotted cat (Chatterjee et al., 2020) and 昀椀shing cat exist 
(Adhya et al., 2024), comprehensive population assessments across their entire range remain 
conspicuously absent from the scienti昀椀c literature.

In the absence of robust population estimates at a landscape scale, occupancy modelling can serve 
as a valuable tool for assessing the distribution and status of these rare and elusive species (Efford 
& Dawson, 2012; MacKenzie & Nichols, 2004). Occupancy metrics, which account for imperfect 
detection, are increasingly used as proxies for population status in large-scale monitoring programs 
(Efford & Dawson, 2012, Jhala et al., 2025). While occupancy does not directly measure population 
density or abundance, it provides critical insights into species occurrence, relative abundance and 
habitat preferences, making it a useful metric for conservation management (Efford & Dawson, 
2012). Initially developed for wildlife surveys, occupancy analyses are now widely conducted using 
camera trap data, which offer the advantage of reliable and veri昀椀able species identi昀椀cation, 
reducing uncertainties associated with traditional survey methods (Burton et al., 2015; Efford 
& Dawson, 2012). In this study, we used large-scale camera trap data from the All India Tiger 
Estimation (AITE) surveys conducted in 2018 and 2022 to assess the occupancy status and 
dynamics of small cats across India’s tiger-range forests (excluding the Pallas’s cat and Eurasian 
lynx). We further identi昀椀ed key environmental drivers in昀氀uencing their occupancy and offer 
actionable insights to support their conservation.

Desert cat
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2.1. Camera trap data

During the AITE exercises, 26, 838 cameras were deployed in 2018-2019, followed by 32, 588 
cameras in 2022-2023, across the tiger-range forests in India (Jhala et al., 2020; Qureshi et al., 2023). 
Camera trap pairs were placed in 2 km² grids, designed to capture tiger, leopard along with other 
carnivores. Since our focus is on large-scale occupancy rather than 昀椀ne-scale habitat use, this data-
set would not bias our inference to estimate occupancy for the small cats. Grid identities were 
treated as sites, and spatial camera locations within each grid were arranged as temporal replicates 
(Srivathsa et al., 2018). For occupancy analysis, we aggregated photo-capture data for each species 
from camera traps placed within 25 km² grid cells.

2.2. Covariates for detectability and occupancy

We modelled detection probability (p) as a function of sampling effort, hypothesizing that increased 
camera-trap operational days would improve site-level detection probability. For occupancy 
(Ψ), we selected environmental covariates based on a priori ecological knowledge of small cat 
habitat requirements. These included: (I) vegetation indices (e.g., NDVI, forest types), (II) human 
disturbance metrics (e.g., human footprint index, distance to protected area, habitat integrity), (III) 
terrain heterogeneity (ruggedness), (IV) bioclimatic variables, and (V) proxy for prey availability 
(see Table 1 for details). All covariates were resampled to a consistent 25 km² resolution and 
standardized in R using the scale function to ensure equal weighting in the analysis. Prior to mod-
eling, we assessed multicollinearity among predictors using Pearson’s correlation coef昀椀cients 
implemented via the corrplot package, retaining only variables with |r| < 0.6 to avoid over 
parameterization (Dormann et al., 2013, Wei et al., 2024).

2.3. Occupancy modelling

We used photo-captures of small cat species to model their occupancy using maximum 
likelihood-based occupancy models. These models estimate species occurrence across multiple 
surveys, accounting for imperfect detection by computing detection probabilities and inferring 
occupied areas (MacKenzie et al., 2002). Camera trap detections were analyzed using single-season 
occupancy models to investigate correlates of current distribution and multi-season occupancy 
models to assess occupancy dynamics, including colonization (transition from unoccupied to 
occupied) and extinction (transition from occupied to unoccupied) rates between sampling 
seasons. Here, “season” corresponds to two quadrennial cycles of AITE sampling in 2018 and 
2022. Given small cat’s home range size is likely below 25 km² (Chen et al., 2016; Katna et al., 2022; 
Pallemaerts et al., 2019; Ratnayaka et al., 2021), the use of larger grid sizes reduces the risk of 
movement-related temporal autocorrelation (Efford & Dawson, 2012; Goldstein et al., 2024). 
We assumed that occupancy state remained constant during the sampling period, as we camera 
trapped a large area, ensuring geographical closer and the sampling duration ~35 days ensured 
population closure. The analysis was performed in the unmarked package in R (Fiske & Chandler, 2011).

2.4. Occupancy status

We analyzed small cat occupancy patterns across India using single-season occupancy models 
(MacKenzie et al., 2002). Detection probability (p) was modeled as a function of sampling effort 
(e.g., camera-trap days or survey duration), while occupancy (Ψ) was modeled using habitat 
covariates (e.g. vegetation indices, human disturbance) at each sampled site. We identi昀椀ed optimal 
thresholds for the predicted occupancy probabilities by maximizing sensitivity and speci昀椀city via 
the pROC  package, using true presence records against model-estimated occupancy probabilities 
(Jiménez-Valverde & Lobo, 2007; Robin et al., 2011). Grids with estimated occupancy probabilities 
exceeding the optimal thresholds and those with con昀椀rmed species presence were identi昀椀ed. 
These grids were then classi昀椀ed into ‘very low’, ‘low’, ‘moderate’, and ‘high’ occupancy probability 
categories based on quantile breaks using ArcMap v10.8.
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Table 2.1. Environmental covariates used in occupancy modelling for small cats in India, their ecological relevance & source.

SN Variable Ecological relevance
Source and 
resolution

1.

Carnivore encounter rate 
(tiger, leopard, striped hyae-
na, golden jackal, wolf, dhole, 
sloth bear)

Large carnivores may in昀氀uence the distribution 
of meso and small carnivores by either offering 
high-quality habitats or, conversely, creating a 
landscape of fear (Jachowski et. al. 2020).

Qureshi et al., 2023; 25 km2

2.
Relative abundance index 
(RAI) of small mammals and 
ground birds

Small mammals, ground birds serve as important 
prey species for the small cats.

Qureshi et al., 2023; 25 km2

3. Habitat integrity (integ)

Tiger density was included as a proxy for habitat 
integrity, as these apex carnivores typically occur 
in ecologically intact, high-quality habitats that 
may also offer favorable conditions for small cat 
species.

Qureshi et al., 2023; 
100 km2

4.
Normalized difference vege-
tation Index (NDVI)

NDVI may serve as an indicator of habitat cover 
for small cats, as well as overall ecosystem pro-
ductivity (Xu et al., 2012).

Vermote et al., 2016, 30 m

5. Forest types 

Various forest types offer diverse resources and 
microclimates, which can provide information 
on the habitat preferences of different species. 
Additionally, forest type may serve as an indica-
tor of prey abundance, especially for rodents, as 
some forest types are linked to higher rodent 
abundance (Gupta et al., 2013; Bashir et al., 2014; 
Sridhara & Rajendran, 2010; Shimada et al., 2019).

Forest Survey of India (FSI), 
2021; 24 m

2.5. Occupancy dynamics

To analyze occupancy dynamics, we implemented multi-season occupancy models (MacKenzie et 

al., 2003) across 3, 900 consistently sampled (25 km²) grids surveyed in both 2018 and 2022. We 
parameterized initial occupancy (Ψ), colonization (γ), extinction (ϵ), and detection probability (p) as 
functions of environmental and detection covariates. Occupancy in 2022 was derived from γ and 
ϵ estimates, allowing us to classify sites into three categories: (I) consistently occupied (occupied 
in both years), (II) increased occupancy (colonized or newly detected in 2022), and (III) decreased 
occupancy (extirpated or undetected in 2022) sites. To classify these site-speci昀椀c trends, we 
adopted a conservative approach integrating both naïve detections and model predictions. First, we 
identi昀椀ed optimal probability thresholds for each year (2018 and 2022), by maximizing sensitivity 
and speci昀椀city via the pROC package, using true presence records against model-estimated 
occupancy probabilities (Jiménez-Valverde & Lobo, 2007; Robin et al., 2011). For consistent 
occupancy classi昀椀cation, we combined sites with naïve detections in both survey periods and 
model-predicted occupancy probabilities exceeding the optimal thresholds in 2018 and 2022. 
This approach ensured that known presences were never misclassi昀椀ed as absences while allowing 
model predictions to identify potentially occupied but undetected habitats. Increased occupancy 
included sites with new detections in 2022 as well as sites where predicted probabilities exceeded 
the 2022 threshold (but were not part of the consistent sites). Conversely, decreased occupancy 
comprised sites with naïve detections in 2018 and sites where predicted probabilities above the 
2018 threshold but not occupied in 2022 based on the naïve and estimated occupancy.

2.6. Model selection

We ran several models of occupancy with combinations of the detection and site covariates and 
selected the best model based on lowest AICc (Burnham & Anderson, 2002). 
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6.
Distance to open forests 
(dof)

Open forests, characterized by sparse canopy 
cover and a mix of grassland or scrub, may offer 
suitable conditions for species like the jungle cat, 
which prefer such environments for hunting and 
movement.

Forest Survey of India (FSI), 
2021; 24 m

7.
Distance to open natural 
ecosystem (done)

Open natural ecosystem such as savannahs, grass-
lands and scrublands, etc. are favored by certain 
species and hence may directly in昀氀uence their 
occupancy.

Madhusudan & Vanak, 2023; 
30 m

8.
Forest loss (昀氀oss) and tree 
cover (trcov) in 2018 and 
2022

Forest and tree cover directly in昀氀uence the 
distribution of certain small cats, particularly those 
which are arboreal. The loss of forest and low tree 
cover may negatively impact the occupancy of 
some species.

Hansen et al., 2013; 30 m

10. Water sources (water)
Water availability may serve as a limiting factor for 
certain species and plays a crucial role in deter-
mining their abundance and occupancy.

Forest Survey of India (FSI), 
2021; 24 m

11.
Perennial (pwater) and 
seasonal (swater) water 
sources

The availability of perennial and seasonal water 
sources can in昀氀uence the distribution of species 
like the 昀椀shing cat, which relies on aquatic habitats 
for foraging.

Pekel et al., 2016; 30 m

12.
Terrain ruggedness index 
index (rug)

Terrain in昀氀uences resource availability, contrib-
uting to the development of microclimates that 
support diverse species (John et al., 2024).

NASA Shuttle Radar To-
pography Mission (SRTM), 
2013; 30 m

13.
Mean temperature of cold-
est quarter (bio11)

Extremely low winter temperatures can impact 
resource availability, potentially driving range shifts 
and altering the occurrence patterns of small cats. 
It may serve as a limiting factor for the distribu-
tion of species.

Fick & Hijmans, 2017; 
~1000 m

14.
Annual mean precipitation 
(bio12)

Precipitation in昀氀uences habitat quality, water and 
prey availability, and vegetation cover.

Fick & Hijmans, 2017; 
~1000 m

15.
Distance to protected areas 
(dpa)

Protection and management directly in昀氀uence 
the health of a forest, therefore, protected areas 
provide safe refuges for wildlife species.

Data archived from Wildlife 
Database Cell, WII and 
Project Tiger database

16. Distance to built-up (dbuilt)
Built-up areas re昀氀ect urbanization, and the asso-
ciated disturbances may in昀氀uence the distribution 
of small cats.

Karra et al., 2021, 10 m

17. Distance to road (droad)

Roads are closely associated with vehicular 
movement, habitat fragmentation, and disturbanc-
es, which can negatively affect the presence and 
occupancy of small cats.

UN OCHA, 2023

18. Human footprint (hfp)
Included to quantify the spatial extent and 
intensity of anthropogenic pressures potentially 
in昀氀uencing small cat distribution.  

Mu et al., 2022; 1000 m

19.
Distance to croplands 
(dcrop)

Croplands can alter habitat structure, prey avail-
ability, and human disturbance levels, all of which 
may affect the spatial distribution of these species.

Karra et al., 2021; 10 m
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ASIATIC 
GOLDEN 
CAT
(Catopuma temmin挀欀ii)
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3.1. Introduction

Endemic to Indo-Malayan ecorealm, Asiatic golden cat (hereafter “golden cat”) is a medium 
sized oriental felid (Sunquist & Sunquist 2002) and represents one of the earliest felid radiations 
(Johnson et al., 2006; O’ Brien & Johnson 2007). Unlike other sympatric small felids,  Asiatic golden 
cat is largest amongst the Asian small cats and remarkably polymorphic with at least six different 
morphs have been recorded so far (Nijhawan et al., 2019). Once widely distributed, the species 
has faced 68% range contractions in last two decades in their habitat strongholds 
(Peterson et al., 2021). The species is currently assessed as Near Threatened by IUCN (McCarthy 
et al., 2015), listed in Appendix I of CITES and protected under Schedule I of Indian Wild Life 
(Protection) Act 1972. Distribution of the species ranges from eastern Nepal, south China, 
Bangladesh, Bhutan, Northeast India, Myanmar, Vietnam, Thailand, and Indonesia (Dhendhup 
2016; Duan et al., 2024; McCarthy et al., 2015; Peterson et al., 2021). In India, golden cat is 
recorded from Assam (Lahkar et al., 2024); Sikkim (Bashir et al., 2011); Meghalaya (Nadig et al., 

2016); Mizoram (Singh & Mcdonald, 2017); Nagaland (Longchar et al., 2017; Joshi et al., 2019); 
Arunachal Pradesh, and northern West Bengal (Jhala et al., 2020).  

The species inhabits a broad variety of habitat types ranging from evergreen broadleaf forests, 
dry deciduous forests, coniferous forests, and shrub lands (McCarthy et al., 2015; Duan et al., 

2024). Altitudinal gradient of their distribution also varies from tropical semi-evergreen for-
est (~160 m above sea level) to temperate forests (>3000 m above sea level), with individuals 
recorded from ~4300 m above sea level (Lyngdoh et al., 2011; Dhendhup et al., 2016; Qiao et 

al., 2022). Diet of the species includes wide range of vertebrates mainly rodents, birds, lizards 
and occasionally small ungulates like barking deer (Kamler et al., 2020; Xiong et al., 2017). Major 
threats to the species are hunting for pelt and meat, illegal pet trade and habitat fragmentation 
(Bal et al., 2023; Kamler et al., 2020; Peterson et al., 2021). This species is mostly solitary; however, 
occasional pairing is also reported (Vernes et al., 2015, Jhala et al., 2021). Home range size of the 
species was estimated 11 km² and 16 km² in prey scarce areas of Thailand for male and female 
respectively (Grassman et al., 2005). Due to its extremely rare occurrence, golden cat remains 
one of the most understudied feline species in Indian subcontinent. Most of the studies are record 
of golden cat presence from camera trap data. Jhala et al., 2021 assessed habitat suitability and 
activity pattern of golden cat in the Northeast Hills and Brahmaputra Floodplains landscape.  
However, information about population status of the species is majorly lacking, which is essential 
for conservation planning of the species (Bandyopadhyay et al., 2024).
 
Based on our ecological understanding and past studies, we explored various environmental 
factors to model occupancy of the species (Table 2.1). Since the species primarily inhabits 
evergreen broadleaf, coniferous, and deciduous forests, we used vegetation indices such as the 
NDVI, tree cover, and canopy height to inform the model about forest types, which may play a 
key role in its distribution. Given that the species occupies a wide range of elevations, and prefers 
undisturbed terrain for refuge and cover, we considered terrain ruggedness as an important 
factor in昀氀uencing its distribution. To assess the impact of prey availability, we used the RAI of small 
mammals and ground birds, which are important food resources. We also incorporated bioclimatic 
variables, to evaluate how climate conditions affect habitat occupancy.  Additionally, to account for 
human in昀氀uence, we included measure such as the human footprint index.
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Figure 3.1. Global distribution range of the Asiatic golden cat (Catopuma temminckii) based on IUCN Red List data. 
About 18% of the species’ global distribution occurs within India.

3.2 Status of occupancy

During the camera trap surveys, the species occupied 13 out of 143 sampled sites (naïve 
occupancy, 0.09) based on 26 detections in 2018, and 27 out of 253 sampled sites (naïve occupancy 
0.11) based on 43 detections in 2022.  Average modelled site occupancy in 2022 was 0.22 (SE 0.06). 

Occupancy of the Asiatic golden cat was positively associated with post-monsoon NDVI 
(β = 2.16, SE = 0.73, P < 0.01) and terrain ruggedness (β = 1.70, SE = 0.45, P < 0.01), indicating a 
preference for habitats with dense dense vegetation and undualting terrain (Table 3.2). However, 
the model did not detect a signi昀椀cant relationship of occupancy with prey abundance and sampling 
effort, likely due to the species’ low detection rates across sampled grids

The occupancy dynamics of the Asiatic golden cat were consistent with results from the 
single-season model, with initial occupancy showing a positive association with rugged terrain 
(β = 3.10, SE = 0.85, P < 0.001) (Table 3.2). Similarly, the probability of colonization was also 
signi昀椀cantly higher in rugged areas (β = 2.03, SE = 0.77, P < 0.05). However, no environmental 
covariates were found to signi昀椀cantly explain variation in extinction probability. Increased sampling 
effort also did not have a signi昀椀cant in昀氀uence on detection probability.

18%
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Table 3.1. Comparison of occupancy models with different covariate combinations for the Asiatic golden cat across 
tiger-range forests of India in 2018 and 2022.

In single-season models: ndvips = NDVI post-monsoon, rug = terrain ruggedness index, smam = small mammal RAI,  
gbird= ground bird RAI, effort = camera trap days, (.) = constant.

In multi-season models: rug =  terrain ruggedness index, nvdips18 = NDVI post-monsoon in 2018, hfp20 = human foot-
print in 2020, bio11 = mean temperature of coldest quarter, (.) = constant.

Model type Model K AICc Δ AICc AIC-
cWt

Cum. 
Wt

LL

Occupancy 
status 
(single-
season)

Ψ(ndvips+rug) p(efffort) 5 311.24 0 0.72 0.72 -150.5

Ψ(ndvips+smam+gbird) p(efffort) 6 341.31 30.08 0 1 -164.49

Ψ(.) p(.) 2 347.93 36.69 0 1 -171.94

Ψ(.) p(efffort) 3 348.56 37.32 0 1 -171.23

Occupancy 
dynamics             
(multi-
season)

Ψ(rug) γ(rug) ϵ(.) p(.) 6 318.54 0 0.9 0.9 -153

Ψ(ndvips18+rug+bio11) γ(rug) ϵ(hfp20) p(.) 10 322.99 4.45 0.1 1 -150.75

Ψ(.) γ(.) ϵ(.) p(.) 4 379.3 60.76 0 1 -185.52

Ψ(.) γ(.) ϵ(.) p(effort) 5 477.48 158.94 0 1 -233.55

Figure 3.2. Estimated occupancy (Ψ) of the Asiatic golden cat  in response to NDVI post-monsoon, ruggedness and 
sampling effort across tiger-range forests of India, based on camera-trap sampling in 2022. 

Table 3.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the Asiatic golden cat in India.

In single-season models: ndvips = NDVI post-monsoon, rug = terrain ruggedness index, effort = camera trap days.

In multi-season models: rug =terrain ruggedness index, nvdips18 = NDVI post-monsoon in 2018, hfp20 = human foot-
print in 2020, bio11 = mean temperature of coldest quarter.

Model type Parameters Coef昀椀cients β Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept -2.39 0.49 0.00

ndvips 2.16 0.73 0.00

rug 1.70 0.45 0.00

Detection
Intercept -2.48 0.69 0.00

effort 0.02 0.02 0.23

Occupancy dynamics             
(multi-season)

Initial occupancy
Intercept -3.72 0.81 0.00

rug 3.10 0.85 0.00

Colonization
Intercept -2.58 0.50 0.00

rug 2.03 0.77 0.01

Extinction Intercept -1.40 1.30 0.28

Detection Intercept -1.39 0.20 0.00

http://Cum.Wt
http://Cum.Wt
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3.3 Discussion

Highest occupancy of Asiatic golden cats was recorded in the Namdapha–Kamlang cluster, 
followed by the Dibang Wildlife Sanctuary and Dampa Tiger Reserve. Moderate occupancy levels 
were observed in Pakke and Neora Valley, while Manas, Buxa, and Nameri Tiger Reserves  showed 
relatively low occupancy. Occupancy of the species was relatively higher in evergreen forests (Fig-
ures 3.3 and 12.1) in Northeast India.

Asiatic golden cat occupancy probability remained consistent in Pakke, followed by Namdapha, 
Buxa, and Dampa Tiger Reserves (Figure 3.4). Higher probabilities of colonization were observed 
in Nameri, Kamlang, and Buxa. However, a decline in occupancy was noted in parts of Dibang 
Wildlife Sanctuary Namdapha, Kamlang, and Dampa Tiger Reserves. These patterns highlight the 
species’ association with dense, rugged habitats and underscore the importance of conserving the 
hill landscapes of Northeast India.
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Figure 3.3. Estimated occupancy (Ψ) of the Asiatic golden cat based on camera-trap surveys conducted in tiger-range 
forests of India in 2022.

Figure 3.4. Occupancy (Ψ) dynamics of the Asiatic golden cat across consistently sampled camera trap grids in 2018 
and 2022 within tiger-range forests of India.
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(Caracal caracal)
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4.1. Introduction

The caracal is a medium-sized wild cat distinguished by its striking black-tufted ears (Buffon, 
1761; Menon, 2014). It is classi昀椀ed as “Least Concern” on the IUCN Red List (Avgan et al., 

2016), included in Appendix I of CITES and considered a Schedule I species under the Wild Life 
(Protection) Act, 1972. Primarily found in arid and semi-arid regions, caracals inhabit dry 
grasslands, scrublands, and open forests. They are highly adaptable and capable of surviving in 
harsh environments, often thriving in areas with sparse vegetation. Caracals are solitary and 
territorial animals, primarily nocturnal hunters. They are opportunistic meso-predators that 
feeds on a variety of small to medium sized mammals and birds, and occasionally livestock, which 
frequently leads to con昀氀icts with humans (Avenant et al., 2002).  But in India there is no report of 
con昀氀ict with human. 

In India, caracals have been reported in only three states; Rajasthan, Gujarat, and Madhya Pradesh 
(Singh et al., 2014; Khandal et al., 2020) making them one of the country’s rarest and most 
threatened wild cats. It is estimated that only about 10 to 15 individuals are present in the Kutch 
region of Gujarat, and less than 50 remain in Rajasthan (Singh et al., 2014).  Caracal has a broad but 
fragmented distribution con昀椀ned to speci昀椀c areas in central and western India.  The species was 
recently captured for the 昀椀rst time, in a camera trap in Mukundara Hills Tiger Reserve (Thakar et 

al. 2025). Despite their adaptability, caracals face considerable threats, including habitat loss and 
fragmentation, human-wildlife con昀氀ict, and retaliatory killings. Semi-arid and open landscapes are 
heavily exploited for conversion into croplands, settlements, and other developmental activities, 
leading to habitat destruction and further fragmentation of caracal populations (Sunquist & Sun-
quist, 2002). Additionally, international trade involving caracals represents a serious threat to the 
long-term survival of the species.

4.2. Status of occupancy

The AITE survey recorded 2 photo captures of the species in 2018, with its presence only in 1 
grid. In 2022, the number of photo captures of the species increased to 19, occurring in 7 grids. 
Moreover, due to lack of spatial captures of caracal, only its naïve occupancy could be obtained 
(Figure 4.1), which was restricted to Ranthambore Tiger Reserve in Rajasthan.

© G. S. Bhardwaj
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Figure 4.2. Naïve occupancy of caracal obtained during AITE 2018 and 2022. Due to poor detections occupancy could 
not be modelled.

Figure 4.1. Global distribution range of the caracal (Caracal caracal) based on IUCN Red List data. 
About 2 % of the species’ global distribution occurs within India.

2%
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5.1. Introduction

Clouded leopard is a semi-arboreal, medium-sized felid (Gray et al., 2021, Peterson et al., 2020) 
that inhabits the tropical forests of South and Southeast Asia as a sympatric large feline with 
tiger and leopard (Giordano, 2022). It is a bitypic genus, and was divided into mainland or In-
dochinese clouded leopard (Neofelis nebulosa) and Sunda clouded leopard (Neofelis diardi) based 
on mtDNA (Wilting et al., 2007). In India, clouded leopard is protected as Schedule I species 
under Wild Life (Protection) Act 1972, and listed as vulnerable in IUCN and in Appendix I of 
CITES. Its geographic range spans over south of the Himalayas in Nepal, Bhutan, forested areas of 
Northeast India and south-eastern Bangladesh, Myanmar, southern China, Taiwan, Vietnam, Laos, 
Cambodia, Thailand, and Malaysia (Can et al., 2020; Gray et al., 2021). They prefer closed canopy 
forests (Grassman et al., 2005; Austin et al., 2007). In India, clouded leopard occurs in the states 
of Sikkim (Sathyakumar et al., 2011), northern West Bengal, Arunachal Pradesh, Assam, Mizoram 
(Jhala et al., 2020), Meghalaya (Mukherjee et al., 2019), Manipur (Choudhury 1997), Nagaland 
(Nair et al., 2021), and Bihar (Sha昀椀 et al., 2019).  While their distribution is recorded till the foothills 
of central Himalaya (Sha昀椀 et al., 2019;  Can et al., 2020), much of the population is widely distributed 
in smaller forested fragments of Northeastern states of India (Bal et al., 2023a; Singh & Macdonald 
2017). Population density of clouded leopard is available from only two tiger reserves of India 
namely Manas and Dampa (Borah et al., 2014; Singh & Mcdonald, 2017; Bhatt & Lyngdoh 2023). 
However, Bhatt & Lyngdoh (2023) reported a decline in the population density as compared 
to Borah et al., 2014. Jhala et al., (2021) assessed the habitat suitability and activity patterns 
of the clouded leopard, while Habib et al., (2024) examined its habitat suitability and connectivity 
in the Northeast Hills and Brahmaputra Floodplains landscape. 

Other than rapid habitat destruction, clouded leopards face multiple threats including prey 
depletion, demand-driven poaching for pelts, body parts, and live animals for the pet trade 
(Ball et al., 2023a; Giordano et al., 2023; Peterson et al., 2020; Wolf & Ripple, 2016; D’Cruze 
& Macdonald, 2015). It is an extremely common species invloved in the illegal wildlife 
trade. In addition, the mainland clouded leopard has also lost approximately 64% of its global 
range, underscoring its vulnerability to extinction (Wolf & Ripple, 2017). 

Clouded leopards were earlier considered to live only in primary evergreen tropical rainforests. 
However, recent studies show they can be found in a wider variety of habitats, including 
tropical dry and moist deciduous forests, secondary and logged forests, mangroves, and scrub 
areas (Mukherjee 1998; Menon 2023; Grassman et al., 2016). They usually live at elevations up to 
3, 000 meters but have been spotted as high as 3, 720 meters in Sikkim (Sathyakumar et al., 2011). 
The diet of clouded leopards includes various mammals that live in trees and on the ground. This 
includes slow lorises, other primates, Asiatic brush-tailed porcupines, ground squirrels, hog deer, 
barking deer, and more (Gray et al., 2021). They are mainly active at night and during twilight hours 
(Grassman et al., 2005; Austin et al., 2007; Jhala et al., 2021). Although, there are no available 
estimates of home range size of clouded leopard from India, it ranged  between 20-40 km2 in prey 
scarce areas of Thailand (Grassman et al., 2005).

Based on our ecological understanding and past studies, we explored various environmental 
covariates to model the species’ occupancy (Table 5.1). Since the species primarily inhabits tropical 
closed canopy forests, we considered vegetation indices such as the NDVI, tree cover.  We assumed 
that less rugged, lowland tropical rainforests may be more suitable for clouded leopards, as they 
likely offer higher prey availability, easier movement compared to highly rugged terrain. Clouded 
leopard is an extremely elusive species and likely to occur in less disturbed habitats, therefore we 
used tiger density as proxy for habitat integrity since tiger occupy less disturbed habitats (Jhala et 

al., 2020, 2021; Qureshi et al., 2023).  Additionally, to account for human disturbances, we incorpo-
rated human footprint index.
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Figure 5.1. Global distribution range of the clouded leopard (Neofelis nebulosa) based on IUCN Red List data. 
About 25% of the species’ global distribution occurs within India.

5.2 Status of occupancy

During the sampling period of 2018, clouded leopard occupied 37 out of 180 sampled sites (naïve 
occupancy, 0.21) based on 55 detections, and during the sampling period of 2022, the species 
occupied 58 out of 253 sampled sites (naïve occupancy 0.23) based on 79 detections. Averaged 
modelled site occupancy in 2022 was 0.48 (SE 0.08).

Clouded leopard occupancy was positively associated with tree cover (β = 2.93, SE = 0.64; P < 
0.01) and negatively associated with terrain ruggedness (β = –1.32, SE = 0.63; P < 0.05) (Table 5.1), 
indicating a preference for closed-canopy forests in less rugged, valley habitats, consistent with the 
species’ semi-arboreal nature. Occupancy also increased with habitat integrity (β = 0.77, SE = 0.34; 
P < 0.05), underscoring the species’ reliance on undisturbed habitats. Detection probability was 
not signi昀椀cantly in昀氀uenced by sampling effort, and no covariates were found to signi昀椀cantly explain 
occupancy dynamics across years.

25%
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Model Type Model K AICc Δ AICc AIC-
cWt

Cum. 
Wt

LL

Occupancy 
status 
(single-season)

Ψ(trcov+integ+rug) p(efffort) 6 567.92 0 0.92 0.92 -277.79

Ψ(ndvips+integ+hfp) p(efffort) 6 572.8 4.89 0.08 0.99 -280.23

Ψ(trcov+hfp+rug) p(efffort) 6 578.15 10.24 0.01 1.0 -282.91

Ψ(.) p(.) 2 608.73 40.82 0.00 1.0 -302.34

Ψ(.) p(efffort) 3 610.65 42.74 0.00 1.0 -302.28

Table 5.1. Comparison of occupancy models with different covariate combinations for the clouded leopard across 
tiger-range forests of India in 2018 and 2022.

In single-season: trcov = tree cover, integ = habitat integrity, rug = terrain ruggedness index,  ndvips = NDVI post-mon-
soon, 
hfp = human footprint, effort = camera trap days, (.) = constant.

Figure 5.2. Estimated occupancy (Ψ) of the clouded leopard in response to tree cover, habitat integrity, and ruggedness 
across tiger-range forests of India, based on camera-trap sampling in 2022.

Table 5.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the clouded leopard in India.

Model type Parameters Coef昀椀cients β Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept -0.28 0.46 0.55

trcov 2.93 0.64 0.00

integ 0.77 0.34 0.02

rug -1.32 0.63 0.04

Detection
Intercept -2.52 0.34 0.00

effort 0.01 0.01 0.24

In single-season: trcov = tree cover, integ = habitat integrity, rug =  terrain ruggedness index,  effort = camera trap days.

http://Cum.Wt
http://Cum.Wt
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5.3 Discussion

The clouded leopard is one of the most heavily sought-after species in illegal wildlife trading; 
therefore, it may be found in areas with dense forests and less human disturbance. Highest 
occupancy of clouded leopard was found in Pakke-Nameri cluster, Dampa, Kamlang- Namda-
pha cluster and Manas followed by Buxa Tiger Reserves (Figure 5.3). Moderate occupancy of the 
species was found in Kaziranga Tiger Reserve, Gorumara and Neora Valley National Parks and 
south-eastern part of Manas and north-western part of Buxa Tiger Reserves. Clouded leopard 
occupancy was found to be low in Jaldapara National Nark, Dibang, and Mahananda Wildlife Sanc-
tuaries, and Orang Tiger Reserve. The presence of clouded leopards was also recorded during 
annual Phase-IV monitoring in 2016 at Valmiki Tiger Reserve in Bihar. Occupancy of the species is
relatively higher in the evergreen forests, bamboo-mixed and swamp forests. 

We did not 昀椀nd any covariates that signi昀椀cantly explained the occupancy dynamics of the clouded 
leopard between 2018 and 2022. Based on naïve occupancy, the species was consistently detected 
in Buxa, Dampa, Kaziranga, Kamlang, Namdapha, Nameri, and Pakke Tiger Reserves during both 
years (Figure 5.4). The number of occupied grids increased in these areas, as well as in Neora 
Valley National Park. However, some previously occupied grids in Dibang Wildlife Sanctuary Dampa, 
Kaziranga, Manas, Nameri, Pakke Tiger Reserves  showed declines.
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Figure 5.4. Trends in the occupancy (Ψ) dynamics of clouded leopard in tiger-occupied forests of India, derived from 
consistent camera trap sampling grids in 2018 and 2022

Figure 5.3. Estimated occupancy (Ψ) of the clouded leopard based on camera-trap surveys conducted in tiger-range 
forests of India in 2022.
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6.1. Introduction

Asiatic wildcat, also known as the desert cat, is a small felid native to the arid and semi-arid 
landscapes of the Indian subcontinent. In India, it has been documented in the Thar desert and 
surrounding scrublands, Great Rann of Kutch and Little Rann of Kutch, Banni grasslands, dry 
riverbeds and scrublands of western India (Ghoddousi et al., 2022; Jhala et al., 2021; Jhala et 
al., 2020). Desert National Park in Rajasthan serves as a crucial refuge for the species. Recent 
photographic records have also documented the desert cat in regions like Madhya Pradesh 
and parts of Maharashtra (Nalavade et al., 2001; Pande et al., 2013; Jhala et al., 2020, 2021), 
indicating a broader distribution than previously understood. desert cat is highly adapted to 
survive in a hot climate, low water availability and thrives in arid habitats (Sunquist & Sunquist, 
2002). The species primarily inhabits open grasslands, desert scrub, rocky outcrops, and dry 
woodlands, where it can 昀椀nd adequate cover and prey. Their nocturnal and crepuscular activity 
patterns help them avoid the extreme daytime heat of desert environments (Nowell & Jackson, 
1996). It displays solitary and territorial behaviour (Menon, 2023). Diet of the desert cat 
primarily consists of small mammals, birds, and reptiles (Dewey, 2005; Abdukadir et al., 2010). 
Studies have shown that rodents, hares, ground-nesting birds, lizards, and even insects form a 
crucial part of their prey base (Mukherjee, 2013). There are currently no records available 
regarding the population assessment of this species. Although listed as ‘Least Concern’ on IUCN 
Red List and Schedule-I species in the Wild Life (Protection) Act, 1972, in India, the desert cat faces 
several localized threats that impact its population. Habitat loss due to agricultural expansion, 
mining activities, human settlements and deserti昀椀cation has led to signi昀椀cant fragmentation of 
its natural range (Gajera & Dharaiya, 2011). Additionally, hybridization with domestic cats is a 
growing concern, as interbreeding dilutes the genetic purity of its wild traits and could impact its 
ecological role (Driscoll et al., 2011). The species is subjected to growing threats from retaliatory 
killing and accidental mortality from roadkill.  

To model occupancy of the desert cat, NDVI, tree cover and distance to open natural ecosystem 
were incorporated as indicators of habitat preference, due to the species’ af昀椀nity to scrublands, 
deserts and arid landscapes. Moreover, tiger and leopard densities were incorporated as indi-
cators of habitat integrity, as these apex predators are typically associated with well-protected 
and less disturbed habitats (Jhala et al., 2020, 2021; Qureshi et al., 2023, 2024).  These covariates 
were used to construct ecologically meaningful models to best describe the occupancy of desert 
cats in the tiger-range forests of India. 

6.2. Status of occupancy
Desert cat was detected at 142 out of 748 sites in 2018, based on 265 detections, yielding a 
naïve occupancy of 0.18. In 2022, the species was recorded at 205 out of 1057 sites, with 390 
detections, resulting in a naïve occupancy estimate of 0.19. The average estimated site occupancy 
was 0.31 (SE 0.03).

Desert cat occupancy was negatively associated with tree cover (β = –1.10, SE = 0.21, P < 0.001), 
distance to open natural ecosystem (β = –2.81, SE = 0.75, P < 0.001), and annual precipitation 
(β = –0.83, SE = 0.22, P < 0.001), indicating a strong preference for dry, open, and semi-arid 
landscapes while avoiding densely vegetated and wetter areas. In contrast, occupancy increased 
with habitat integrity (β = 0.98, SE = 0.15, P < 0.001), suggesting that well-protected, high-quality 
habitats support the species.

In the dynamic occupancy model, initial occupancy of the desert cat showed a signi昀椀cant negative 
relationship with tree cover (β = –0.87, SE = 0.22, P < 0.001), distance to open natural ecosystem 
(β = –1.17, SE = 0.35, P < 0.001), and annual precipitation (β = –1.05, SE = 0.28, P < 0.001), 
indicating the species’ preference for dry, open forests and grasslands over densely vegetated areas. 
A positive association with habitat integrity (β = 0.34, SE = 0.16, P = 0.01) highlights the importance 
of well-preserved habitats for desert cat persistence. The best-昀椀t model further suggests that 
colonization is more likely in open forests (β= -0.78, SE=0.37, P=0.03), less disturbed areas 
(β= 0.59, SE=0.18, P<0.001), while extinction probability increases with higher human footprint 
(β = 1.51, SE = 0.39, P = 0.01). However the impact of human footprint was not statistically 
signi昀椀cant. Detection probability was unaffected by increasing sampling effort.
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Figure 6.2. Estimated occupancy (Ψ) of the desert cat in response to tree cover, distance to open natural ecosystem, 
habitat integrity, and annual precipitation across tiger-range forests of India, based on camera-trap sampling in 2022.

Figure 6.1. Global distribution range of the desert cat (Felis lybica ornata) based on IUCN Red List data. 
About 3% of the species’ global distribution occurs within India.

3%
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Model type Parameters Coef昀椀cients β Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept -2.02 0.34 0.00

trcov -1.10 0.21 0.00

done -2.81 0.75 0.00

bio12 -0.83 0.22 0.00

integ 0.98 0.15 0.00

Detection Intercept -1.43 0.07 0.00

Occupancy dynam-
ics (multi-season)

Initial Occupancy

Intercept -1.46 0.19 0.00

trcov18 -0.87 0.22 0.00

done -1.17 0.35 0.00

bio12 -1.05 0.28 0.00

integ18 0.34 0.16 0.03

Colonization

Intercept -2.51 0.31 0.00

trcov -0.78 0.37 0.03

integ 0.59 0.18 0.00

Extinction
Intercept -1.53 0.30 0.00

hfp 1.51 0.39 0.70

Detection
Intercept -5.00 0.20 0.00

effort 0.11 0.00 0.00

Table 6.1. Comparison of occupancy models with different covariate combinations for the desert cat across tiger-range 
forests of India in 2018 and 2022.

In single-season: trcov = tree cover, done = distance to open natural ecosystem, integ = habitat integrity, bio12 = 
annual precipitation, dcrop = distance to cropland, droad = distance to road, ndvid = NDVI difference, ndvipr = NDVI 
pre-monsoon, effort = camera trap days, (.) = constant.

In multi-season: trcov18 = tree cover in 2018, bio12 = annual precipitation, done = distance to open natural ecosystem, 
integ18 = habitat integrity in 2018, integ = habitat integrity in 2018 and 2022, trcov = tree cover in 2018 and 2022, 
hfp = human footprint in 2018 and 2022, 昀氀oss = forest loss in 2018 and 2022,  ndvipr = NDVI pre-monsoon in 2018 
and 2022.

Model type Model K AICc Δ AICc 
AIC-
cWt 

Cum. 
Wt 

LL

Occupancy 
status 
(single-season)

Ψ(trcov+done+bio12+integ) p(.) 6 2389.22 0 1 1 -1188.57

Ψ(done+integ+bio12+ndvid+droad) p(.) 7 2430.85 41.64 0 1 -1208.37

Ψ(ndvipr+done+integ+dcrop) p(.) 6 2450.36 61.14 0 1 -1219.14

Ψ(.) p(effort) 3 2634.5 249.57 0 1 -1314.24

Ψ(.) p(.) 2 2638.09 248.88 0 1 -1317.04

Occupancy 
dynamics 
(multi-season)

Ψ(trcov18+bio12+integ18+done) γ(tr-
cov+integ) ϵ(hfp) p(effort)

12 3848.891 0 1 1 -1912.19

Ψ(.) γ(.) ϵ(.) p(effort) 5 4235.74 386.1 0 1 -2112.83

Ψ(ndvipr18+bio12+done) γ(bio12+ndvipr) 
ϵ(hfp+昀氀oss) p(.) 11 4439.09 590.27 0 1 -2208.36

Ψ(ndvipr18+bio12+integ18) γ(done+integ) 
ϵ(hfp) p(.)

10 4490.41 641.59 0 1 -2235.05

Ψ(.) γ(.) ϵ(.) p(.) 4 4643.34 794.52 0 1 -2317.64

Table 6.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the desert cat in India.

In single-season: trcov = tree cover, done = distance to open natural ecosystem, integ = habitat integrity, bio12 = annu-
al precipitation.

In multi-season: trcov = tree cover in 2018, bio12 = annual precipitation, done = distance to open natural ecosystem, 
integ18 = habitat integrity in 2018, integ = habitat integrity in 2018 and 2022, trcov = tree cover in 2018 and 2022, hfp 
= human footprint in 2018 and 2022.
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6.3. Discussion

The occupancy analysis of the desert cat offers important insights into its ecology and distribution 
in India, emphasizing key environmental and anthropogenic factors that shape its occurrence. Our 
results suggest that dry and semi-arid open forests with minimal human disturbance represent 
the most suitable habitats for the species. Moderate to high occupancy probabilities were 
predicted in Sariska, Ranthambore, Panna, Mukundara Hills, Bandhavgarh Tiger Reserves, and, Kum-
bhalgarh Wildlife Sanctuary, likely due to the dominance of dry deciduous and open forests in these 
landscapes. Although desert cats have been previously recorded in Kuno National Park (Pawar et 

al., 2019), our study did not detect the species there, indicating possible variations in detectability 
or local movement patterns. Lower occupancy was observed in Satpura, Sanjay-dubri, Veerangana 
Durgawati and Ranipur Tiger Reserves (Figure 6.3).

Our 昀椀ndings indicate that desert cat occupancy is relatively consistent across its known range, 
particularly in the semi-arid and dry deciduous forests of Sariska, Ranthambore, Satpura, Ratapani, 
Panna, Bandhavgarh, and Sanjay-dubri Tiger Reserves.
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Figure 6.3. Estimated occupancy (Ψ) of the desert cat based on camera-trap surveys conducted in tiger-range forests of 
India in 2022.
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Figure 6.4. Occupancy (Ψ) dynamics of the Desert cat across consistently sampled camera trap grids in 2018 and 2022 
within tiger-range forests of India.
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FISHING
CAT 
(Prionailurus viverrinus)
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(Prionailurus viverrinus)

7.1. Introduction

Fishing cat is a medium-sized wild cat closely associated with wetland environments, including man-
groves, marshes, riverbanks, and forested areas near water bodies (Mukherjee et al 2012). In India, 
its habitat extends across the Sundarbans, the Himalayan foothills, and parts of Northeast India, 
primarily occupying the east coast, 昀氀oodplains, and mangrove regions.  As a globally threatened 
habitat specialist, 昀椀shing cats display variable home range sizes, which can vary from 4 to 22 km², 
depending on habitat conditions and food availability (Mishra et al., 2025). It is a nocturnal and 
crepuscular species with a generalist diet, consuming a variety of prey including murid rodents, 
birds, and 昀椀sh (Mukherjee et al., 2016). Fishing cat typically hunts in shallow waters, utilizing its 
webbed hind feet to propel itself while keeping its front limbs free to capture prey.  Although 昀椀sh, 
amphibians, and crustaceans form the core of its diet, it also preys on birds, insects, rodents, and 
reptiles. Fishing cats are solitary animals and are predominantly active during the night (Mukherjee, 
1998; Sunquist & Sunquist, 2002; Lynam et al., 2013). Recent records indicate that its distribution 
is primarily in Southeast Asia, where it is widespread in human-dominated landscapes that are 
currently under signi昀椀cant threat from urbanization. India supports ~30% of its known range 
and is a stronghold for the species (Figure 7.1). Limited information is available regarding the 
population status of 昀椀shing cats. However, they have been reported to occur in relatively high 
densities in certain areas. In the Sundarbans Biosphere Reserve, a small sampled area of 25 km² 
recorded a density of 44 individuals per 100 km² (Das et al., 2017). In Chilika, Odisha, estimates 
range between 67 (SE 33) and 69 (SE 1) individuals per 100 km² (Adhya et al., 2024). In a protected 
landscape and its outskirts in Thailand, the species has been recorded at a density of 18 individuals 
per 100 km².  The Wild Life (Protection) Act of 1972 classi昀椀es them as a Schedule I species 
(Kolipaka et al., 2019), while the IUCN Red List categorizes as Vulnerable (Mukherjee et al., 2016) 
and is listed under CITES Appendix II (Chakraborty et al., 2020).The primary threats to the species 
include habitat loss, degradation, and fragmentation resulting from human activities such as 
urbanization, industrialization, agriculture, and aquaculture. The destruction of wetland 
habitats, driven by urban development, aquaculture, and pollution, poses signi昀椀cant challenges. 
Additionally, 昀椀shing cats are also threatened by hunting, retaliatory killings and road kills 
(Mishra et al., 2021) and accidental captures further exacerbate the decline in population numbers.  

Based on existing ecological knowledge, we selected the relevant covariates to model the 
occupancy of 昀椀shing cats. As habitat specialists, 昀椀shing cats are strongly associated with wetlands 
and swamp habitats (Mishra et al., 2022), making the availability of water sources a crucial 
covariate in our models. Ruggedness was also included, considering that the species predominantly 
occurs in lowland environments. Given its vulnerable status, human footprint, distance from pro-
tected area and distance from built-up was incorporated to account for anthropogenic impacts on 
its distribution. Additionally, tiger densities were used as a proxy for habitat quality, as these species 
typically inhabit areas with minimal human disturbance (Jhala et al., 2020, 2021; Qureshi et al., 2023, 
2024).  Apart from these we have also examined bioclimatic variables and forest types to assess 
their in昀氀uence on 昀椀shing cat occupancy.  Sampling effort was used to model detection probability.    
 
7.2. Status of occupancy
Fishing cat was recorded in 197 out of 489 sites in 2018 (naïve occupancy, 0.40) based on 670 
detections while 199 out of 579 sites (naïve occupancy, 0.34) based on 553 detections in 2022. 
Average modelled site occupancy in 2022 was 0.41 (SE 0.04).

The single-season occupancy model highlights the in昀氀uence of habitat covariates on 昀椀shing cat 
distribution. The best-supported model indicates that 昀椀shing cat occupancy (Ψ) increases 
signi昀椀cantly with the availability of water resources (β = 0.46, SE = 0.18, P = 0.01), underscoring 
the species’ dependence on aquatic habitats. Conversely, occupancy declines in areas with higher 
terrain ruggedness (β = –2.60, SE = 0.52, P < 0.01) and increased human footprint (β = –0.99, 
SE = 0.18, P < 0.01), re昀氀ecting the species’ preference for low-disturbance, valley landscapes. 
Detection probability was positively associated with sampling effort (β = 0.03, SE = 0.01, P = 0.01), 
indicating improved detectability with increased survey intensity.
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The best-昀椀t dynamic occupancy model revealed that initial occupancy of the 昀椀shing cat increased 
with the availability of perennial water sources (β = 2.10, SE = 1.07, P = 0.05), and declined with 
greater terrain ruggedness (β = –3.45, SE = 0.57, P < 0.01) and distance from protected areas (β = 
–0.58, SE = 0.27, P = 0.03) (Table 7.2). Colonization probability was positively in昀氀uenced by season-
al water availability (β = 0.63, SE = 0.17, P < 0.01), highlighting the importance of aquatic habitats.  
Although extinction probability increased with higher human footprint (β = 0.36, SE = 0.20, P = 
0.07), the effect was not statistically signi昀椀cant at the 5% level. Detection probability improved 
signi昀椀cantly with greater sampling effort (β = 0.05, SE = 0.01, P < 0.01)

Figure 7.1. Global distribution range of the Fishing cat (Prionailurus viverrinus) based on IUCN Red List data. 
About 30% of the species’ global distribution occurs within India.

30%
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Figure 7.2. Estimated occupancy (Ψ) of the 昀椀shing cat in response to water availability, ruggedness and human footprint 
along with detection probability (p) in relation to sampling effort, across tiger-range forests of India based on 2022 

camera-trap data.

Table 7.1. Comparison of occupancy models with different covariate combinations for the 昀椀shing cat across tiger-
range forests of India in 2018 and 2022.

In single-season: rug =  terrain ruggedness index, hfp = human footprint, water = surface water area, dbuilt = distance 
to built up area, effort = camera trap days, (.) = constant.

In multi-season:  pwater = permanent surface water area,  rug =  terrain ruggedness index, integ18 = habitat integrity 
in 2018,  dpa = distance to protected area, swamp = swamp forest area, swater = seasonal surface water area in 2018 
and 2022, hfp = human footprint in 2018 and 2022, effort = camera trap days, (.) = constant.

Model Type Model K AICc
Δ 

AICc
AIC-
cWt

Cum. 
Wt

LL

Occupancy 
status 
(single-season)

Ψ(rug+hfp+water) p(efffort) 6 2322.45 0 1 1 -1155.15

Ψ(rug+hfp) p(efffort) 5 2334.46 12.01 0 1 -1162.18

Ψ(rug+water+dbuilt) p(efffort) 6 2338.33 15.88 0 1 -1163.09

Ψ(.) p(efffort) 3 2527.07 204.62 0 1 -1260.51

Ψ(.) p(.) 2 2534.68 212.23 0 1 -1265.33

Occupancy 
dynamics 
(multi season)

Ψ(pwater+rug+dpa+integ18) γ(swater) 
ϵ(hfp) p(effort)

11 4452.72 0 1 1 -2215.14

Ψ(pwater+rug+dpa) γ(swater) ϵ(hfp) p(ef-
fort)

10 4466.8 14.08 0 1 -2223.22

Ψ(swamp+rug+dpa) γ(swater) ϵ(hfp) p(ef-
fort)

10 4487.65 34.93 0 1 -2233.64

Ψ(.) γ(.) ϵ(.) p(.) 4 4813.52 360.8 0 1 -2402.73

Ψ(.) γ(.) ϵ(.) p(effort) 5 4992.79 540.06 0 1 -2491.34

http://Cum.Wt
http://Cum.Wt
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Table 7.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the 昀椀shing cat in India.

In single-season: water = surface water area, rug =  terrain ruggedness index,  hfp = human footprint, effort = camera 
trap days.

In multi-season:  pwater = permanent surface water area,  rug =  terrain ruggedness index, dpa = distance to protected 
area, integ18 = habitat integrity in 2018, swater = seasonal surface water area in 2018 and 2022, hfp = human footprint 
in 2018 and 2022, effort = camera trap days.

Model type Parameters Coef昀椀cients β Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept -2.87 0.47 0.00

water 0.46 0.18 0.01

rug -2.60 0.52 0.00

hfp -0.99 0.18 0.00

Detection
Intercept -1.65 0.44 0.00

efffort 0.03 0.01 0.01

Occupancy dynamics 
(multi-season)

Initial occupancy

Intercept -0.93 0.50 0.06

pwater 2.10 1.07 0.05

rug -3.45 0.57 0.00

dpa -0.58 0.27 0.03

integ18 0.07 0.14 0.64

Colonization
Intercept -2.59 0.25 0.00

swater 0.63 0.17 0.00

Extinction
Intercept -1.10 0.19 0.00

hfp 0.36 0.20 0.07

Detection
Intercept -2.28 0.36 0.00

effort 0.05 0.01 0.00

7.3. Discussion

Our results underscore the 昀椀shing cat’s strong association with undisturbed wetland 
and swamp habitats. Based on the single-season occupancy model (Figure 7.3), moderate 
to high occupancy was recorded in the Sundarbans, followed by Kaziranga and Orang 
Tiger Reserves. Lower occupancy probabilities were found in parts of the Terai landscape, 
indicating patchy distribution possibly linked to habitat fragmentation or degradation.

The dynamic occupancy model of the 昀椀shing cat (Figure 7.4) suggests that the species’ 
presence remained largely stable across the sampled regions between 2018 and 2022. 
In the Terai, consistent occupancy was observed in Dudhwa, Katerniaghat, Suhelwa, 
and Valmiki Tiger Reserves. Also in Northeast India and the Sundarbans, 昀椀shing cat 
occupancy remained largely unchanged, although a few peripheral grids outside protected 
areas exhibited declines. These localized 昀氀uctuations may re昀氀ect natural variations in
occupancy.
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Figure 7.3. Estimated occupancy (Ψ) of the Fishing cat based on camera-trap surveys conducted in tiger-range forests 
of India in 2022.

Figure 7.4. Occupancy (Ψ) dynamics of the Fishing cat across consistently sampled camera trap grids in 2018 and 2022 
within tiger-range forests of India.
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8.1. Introduction 
Jungle cat has a wide but uneven distribution, spanning Egypt and Southwest Asia through Central 
Asia and the Indian subcontinent, primarily inhabiting lowland forests (Gray et al., 2021). It is the 
most widespread wild cat species in India that inhabits diverse habitats ranging from wetlands 
and grasslands to dry deciduous and scrub forests. Its range extends from the foothills of the 
Himalayas in the north to the southern regions of Indian peninsula also prevalent in the dry 
semi-arid zones in India (Jhala et al., 2021). Jungle cats have also been observed in agricultural 
landscapes, in proximity to human settlements suggesting a degree of tolerance to anthropogenic 
environments (Mukherjee et al., 2004). Despite their adaptability, jungle cats tend to avoid dense 
tropical rainforests and extreme arid conditions, underscoring their preference for habitats that 
offer a balance between cover and openness (Chaterjee et al., 2020, Jhala et al., 2021). Jungle cats 
are primarily crepuscular and solitary hunters, relying on stealth and agility to capture their prey.  
Their diet predominantly consists of small mammals, rodents, birds, reptiles and insects. Studies 
suggest that rodents make up approximately 70% of their diet (Mukherjee et al., 2004). Highly 
adaptable, jungle cats are skilled swimmers capable of diving into shallow water to catch 昀椀sh 
and are also pro昀椀cient climbers. However, populations are decreasing in many areas, primarily 
due to habitat loss, poaching, and retaliatory killings (Gray et al., 2021).  Conservation efforts are
essential to address the challenges posed by habitat loss and human activities to ensure the 
species’ long-term survival.  The majority of ecological studies on the jungle cat remain focused 
on its food habits, activity patterns, habitat suitability, and distribution range (Jhala et al., 2021; 
Mukherjee et al., 2004). A density estimate from Tadoba Andhari Tiger Reserve reported 4.01 
individuals per 100 km² (Chatterjee et al., 2020). However, large-scale assessments of status 
and trends are still lacking, posing a signi昀椀cant challenge to understanding and conserving 
the species.
 
To model the occupancy of the jungle cat, we incorporated a suite of ecologically relevant 
covariates. NDVI difference to indicate forest deciduousness, re昀氀ecting the species’ preference 
for open, mixed woodlands. Terrain complexity was included via ruggedness, as jungle cats are 
known to inhabit lowland forests. Detection probability was modelled using sampling effort to 
account for variations in survey intensity. Annual precipitation was included to constrain the 
models within the jungle cat’s known tolerance range for precipitation. 

8.2. Status of occupancy
Jungle cats occupied 1929 out of 4530 sites (naïve occupancy, 0.43) based on 6004 detections 
in 2018, and 2397 out of 5842 sites (naïve occupancy 0.41) based on 6704 detections in 2022.  
Average estimated site occupancy in 2022 was 0.55 (SE 0.01). 

Jungle cat occupancy was positively associated with greater NDVI difference (β = 0.86, SE = 0.05; 
P < 0.001). This suggests a preference for open-canopy woodlands that likely offer suitable hunting 
grounds and cover. In contrast, occupancy was negatively in昀氀uenced by higher annual precipitation 
(β = -0.97, SE = 0.07; P < 0.001) and terrain ruggedness (β = -0.71, SE = 0.04; P < 0.01), indicat-
ing the species’ af昀椀nity for drier, low-lying forested areas. These patterns may re昀氀ect the species’ 
tendency to avoid wet and rugged habitats where prey activity may be lower or movement more 
constrained. Detection probability increased with sampling effort (β = 0.03, SE 0.003, P = <0.001), 
suggesting the model effectively accounted for variation in detection rates due to sampling effort.

The results from the dynamic occupancy model were consistent with those from the 
single-season occupancy models. Both initial occupancy (Ψ) and colonization probability (γ) 
were negatively associated with higher annual precipitation and greater terrain ruggedness, while 
positively associated with increased deciduousness of forests (Table 8.2). This suggests that 
jungle cats prefer drier, less rugged areas with deciduous forests for both establishing presence and 
expanding their range. However, none of the covariates signi昀椀cantly explained extinction 
probability. Additionally, detection probability increased with sampling effort, indicating that the 
model effectively accounted for variation in detectability based on sampling intensity.
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Figure 8.2. Estimated occupancy (Ψ) of the jungle cat in response to NDVI difference, ruggedness and annual precipita-
tion along with detection probability (p) in relation to sampling effort, across tiger-range forests of

India based on 2022 camera-trap data.

Figure 8.1. Global distribution range of the jungle cat (Felis chaus) based on IUCN Red List data.  About 40% of the 
species’ global distribution occurs within India.

40%
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Table 8.1. Comparison of occupancy models with different covariate combinations for the jungle cat across tiger-range 
forests of India in 2018 and 2022.

In single-season: ndvid = ndvi difference,  rug = terrain ruggedness index, bio12 = annual precipitation, dof = distance to 
open forest, effort = camera trap days, (.) = constant.

In multi-season: rug = terrain ruggedness index, bio12 = annual precipitation, ndvid18 = NDVI difference in 2018, nd-
vid= NDVI difference in 2018 and 2022, 昀氀oss = forest loss in 2018 and 2022, dpa = distance to protected area.

Model Type Model K AICc Δ AICc AIC-
cWt

Cum. 
Wt

LL

Occupancy 
status 
(single-season)

Ψ(ndvid+rug+bio12) p(effort) 6 27970.07 0 1 1 -13979.03

Ψ(dof+rug+bio12) p(effort) 7 28332.99 362.92 0 1 -14160.49

Ψ(.) p(effort) 3 29350.31 1380.24 0 1 -14672.15

Ψ(.) p(.) 2 29465.4 1495.2 0 1 -14730.7

Occupancy 
dynamics  
(multi-season)

Ψ(bio12+rug+ndvid18) γ(bio12+rug+nd-
vid) ϵ(.) p(effort)

11 44562.41 0 1 1 -22270.17

Ψ(bio12+rug+ndvid18) γ(bio12+rug+dpa) 
ϵ(昀氀oss) p(effort) 11 44608.75 46.34 0 1 -22293.34

Ψ(.) γ(.) ϵ(.) p(effort) 5 45735.11 1172.69 0 1 -22862.54

Table 8.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the jungle cat in India.

In single-season: ndvid = ndvi difference,  rug = terrain ruggedness index, bio12 = annual precipitation, effort = camera 
trap days.

In multi-season: rug = terrain ruggedness index, bio12 = annual precipitation, ndvid18 = NDVI difference in 2018, 
ndvid= NDVI difference in 2018 and 2022.

Model Parameters Coef昀椀cients Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept 0.02 0.05 0.70

ndvid 0.86 0.05 0.00

bio12 -0.97 0.07 0.00

rug -0.71 0.04 0.00

Detection
Intercept -1.42 0.09 0.00

effort 0.03 0.00 0.00

Occupancy dynam-
ics  (multi-season)

Initial occupancy

Intercept 0.20 0.05 0.00

bio12 -0.49 0.07 0.00

rug -0.24 0.05 0.00

ndvid18 0.95 0.06 0.00

Colonisation

Intercept -1.00 0.09 0.00

bio12 -0.53 0.12 0.00

rug -0.41 0.09 0.00

ndvid 0.67 0.11 0.00

Extinction Intercept -1.35 0.07 0.00

Detection
Intercept -1.09 0.09 0.00

effort 0.02 0.00 0.00

http://Cum.Wt
http://Cum.Wt
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8.3. Discussion

Although the jungle cat is widely distributed across a variety of habitats from semi-arid regions to 
dense rainforests, its occupancy shows marked variation across landscapes. The highest occupancy 
probabilities were recorded in the dry deciduous forests of Central India, particularly in Madhya 
Pradesh, eastern Maharashtra, and the semi-arid protected areas of Rajasthan. In Northeast India, 
areas such as Kaziranga, Nameri, and the lower elevations of Pakke Tiger Reserve supported 
relatively low occupancy. The Terai region also exhibited low occupancy across its protected areas, 
while the Western Ghats generally showed low occupancy (Figure 8.3). Smaller forest patches in 
Telangana and Karnataka exhibited a mix of moderate to high occupancy. In contrast, the 
Sundarbans mangrove ecosystem showed predominantly low occupancy, with only isolated 
pockets of moderate to high occupancy along its northern fringes. Similarly, the moist deciduous 
forests of Similipal recorded low occupancy by jungle cats.

Occupancy of the jungle cats was consistent throughout all the landscapes (Figure 8.4). Across all 
sampled regions, minor 昀氀uctuations in occupied sites were noted between the two years, likely 
re昀氀ecting natural variations in occupancy, rather than substantial shifts in the species’ range.

© Anuradha Marwah
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Figure 8.3. Estimated occupancy (Ψ) of the jungle cat based on camera-trap surveys conducted in tiger-range forests of 
India in 2022.
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Figure 8.4. Occupancy (Ψ) dynamics of the jungle cat across consistently sampled camera trap grids in 2018 and 2022 
within tiger-range forests of India.
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(Prionailurus bengalensis)

9.1. Introduction
The leopard cat is one of the most widely distributed small cats in Asia. In India, it is distributed 
throughout the Himalayas, Terai Arc landscape, northeastern states, the Duars and Sundarbans 
in West Bengal and the eastern and western ghats (Srivathsa et al., 2015, Ghimirey et al., 2022 
& Menon, 2023), with a strong preference for moist and thick canopied forests with low levels 
of human disturbance. However, studies also show that they have adapted to monoculture 
plantation habitats like coffee and tea (Srivathsa et al., 2015), agricultural landscapes and human 
settlement areas, as these can be attributed to high availability of prey.  They are solitary & nocturnal, 
depending mostly on rodents and to some extent on birds, reptiles and amphibians (Mukherjee et 
al., 2004; Shehzad et al., 2012; Xiong et al., 2017).  Their home range sizes vary from 4.1 km² in males 
to 2.5 km² in females (Grassman, 2000).  It is considered as Least Concern in the IUCN Red List 
(Ghimirey et al., 2022) and categorized as a schedule I species under The Wild Life (Protection) Act, 
1972. Despite being protected, leopard cats are subjected to threats from illegal activities such as 
trade for their pelts, pet trade, and hunting (Selvan et al., 2013; Ghimirey et al., 2022).  Additionally, 
deforestation, climate change and road-kill have become signi昀椀cant threats, leading to habitat 
degradation and a shrinking range for the species (Silva et al., 2020). Leopard cats are observed 
more frequently compared to other small cat species; however, information about their status 
remains limited due to the lack of focused studies. Population density estimates (per 100 km²) from 
various landscapes reveal variation, ranging from 2.9 individuals in Pakke (Selvan et al., 2014), 10.45 
individuals in Bhadra (Srivathsa et al., 2015), to 17.52 individuals in the Khangchendzonga Biosphere 
Reserve (Bashir et al., 2014). The leopard cat was recently documented for the 昀椀rst time in 
Central India at Pench Tiger Reserve, Maharashtra (Shukla et al., 2025), suggesting a potential 
expansion of its habitat range.
 
Ecologically relevant covariates were selected to construct occupancy models for the species. 
Post-monsoon and pre-monsoon NDVI were incorporated to represent favorable habitats. Since 
the species is typically absent in dry, semi-arid regions, annual precipitation was included to limit 
the distribution range in the model (Fick & Hijmans, 2017). Tiger densities were also factored in 
as indicators of habitat integrity, as this apex predator generally thrives in less disturbed environ-
ments (Jhala et al., 2020, 2021; Qureshi et al., 2023, 2024).  Additional covariates such as ruggedness, 
human disturbance indices (distance to road and human footprint index), were used to re昀椀ne the 
occupancy modelling for leopard cats. Sampling effort was utilized to model the site-level detection 
probability of leopard cats.

9.2. Status of occupancy
Leopard cat occupied 766 out of 2451 sites (naïve occupancy, 0.31) based on 1911 detections in 
2018 while 876 out of 3174 sites (naïve occupancy, 0.28) based on 2300 detections in 2022 in the 
tiger-range landscapes of India. The average modelled site occupancy in 2022 was 0.40 (SE 0.02). 

We developed multiple single-season occupancy models using various combinations of site 
covariates (Table 9.1). The top-ranked model indicates that leopard cat occupancy is positively as-
sociated with post-monsoon NDVI (β = 0.45, SE = 0.04, P < 0.001), annual precipitation (β = 0.21, 
SE = 0.05, P < 0.001) and habitat integrity (β = 1.33, SE = 0.16, P < 0.001) re昀氀ecting the species’ 
preference for dense, wetter and undisturbed habitats. In contrast the positive association of the 
species’s occupancy with increasing distance to road (β = 0.38, SE = 0.04, P < 0.001), highlighting the 
species’ sensitivity to human infrastructure. Detection probability increased with sampling effort (β 
= 0.03, SE = 0.003, P < 0.01), demonstrating that the model effectively accounted for variation in 
detection rates linked to survey intensity (Table 9.2).

In the dynamic occupancy model, initial occupancy of leopard cats showed a positive association 
with dense (β = 0.36, SE = 0.08, P < 0.001), wet (β = 0.14, SE=0.06, P < 0.05) and undisturbed 
(β = 0.2, SE = 0.04, P < 0.001) forests. Colonization probability increased in wetter (β = 0.39, SE 
= 0.09, P < 0.01) and undisturbed (β = 0.36, SE = 0.08, P < 0.01), habitats. Conversely, extinction 
probability was signi昀椀cantly higher near roads (β = -0.94, SE = 0.28, P < 0.001), likely due to 
increased anthropogenic disturbances associated with road proximity.
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Figure 9.2. Estimated occupancy (Ψ) of the leopard cat in response to NDVI post-monsoon, annual precipitation, habi-
tat integrity and distance to road along with detection probability (p) in relation to sampling effort, across tiger-range

forests of India based on 2022 camera-trap data.

Figure 9.1. Global distribution range of the leopard cat (Prionailurus bengalensis) based on IUCN Red List data. 
About 10% of the species’ global distribution occurs within India.

10%
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Table 9.1. Comparison of occupancy models with different covariate combinations for the leopard cat across ti-
ger-range forests of India in 2018 and 2022.

In single season: bio12 = annual precipitation, droad = distance to road, integ = habitat integrity, ndvips = NDVI 
post-monsoon, ndvipr = NDVI pre-monsoon, hfp = human footprint, effort = camera trap days, (.) = constant.

In multi season: bio12 = annual precipitation, ndvipr = NDVI pre-monsoon in 2019, ndvips = NDVI post-monsoon in 
2018, ndvips = NDVI pre-monsoon in 2018 and 2022, droad = distance to road in 2018 and 2022, integ = habitat integ-
rity in 2018 and 2022, effort = camera trap days, (.) = constant.

Model Type Model K AICc Δ AICc AIC-
cWt

Cum. 
Wt

LL

Occupancy 
status 
(single-season)

Ψ(bio12+droad+ndvips+integ) p(efffort) 7 11174.32 0  1  1 -5580.14

Ψ(bio12+droad+integ) p(efffort) 6 11240.18  65.85  0  1 -5614.07

Ψ(bio12+hfp+ndvipr+integ) p(efffort) 7 11351.62 177.29  0  1 -5668.79

Ψ(.) p(efffort) 3 11609.5 435.18  0  1 -5801.75

Ψ(.) p(.) 2 11756.57 582.25  0  1 -5876.28

Occupancy 
dynamics 
(multi season)

Ψ(ndvipr18+bio12+integ18) γ(bio12+in-
teg) ϵ(droad) p(effort)

11 18439.86 0.00      1  1 -9208.87

Ψ(ndvips18+bio12+integ18) γ(bio12+nd-
vips) ϵ(droad) p(effort)

11 18462.28 22.41      0  1 -9220.07

Ψ(ndvips18+bio12) γ(bio12+integ) 
ϵ(droad) p(effort)

10 18495.44 55.58      0  1 -9237.67

Ψ(.) γ(.) ϵ(.) p(effort) 5 18586.63 146.76      0  1 -9288.3

Ψ(.) γ(.) ϵ(.) p(.) 4 18653.42 213.56      0  1 -9322.7

Table 9.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the leopard cat in India.

In single-season: bio12 = annual precipitation, ndvips = NDVI post-monsoon, , integ = habitat integrity, droad = distance 
to road, effort = camera trap days, (.) = constant.

In multi-season: integ = habitat integrity in 2018 and 2022,  integ18 = habitat integrity in 2018, bio12 = annual precipita-
tion, ndvipr18 = NDVI pre-monsoon in 2018, droad = distance to road, effort = camera trap days, (.) = constant.

Model type Parameters Coef昀椀cients β Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept -0.46 0.0665 0.00

bio12 0.212 0.0578 0.00

ndvips 0.453 0.0437 0.00

integ 1.331 0.1632 0.00

droad 0.386 0.0483 0.00

Detection
Intercept -2.1474 0.1363 0.00

effort 0.0384 0.00378 0.00

Occupancy 
dynamics 
(multi-season)

Initial occupancy

Intercept -0.554 0.0755 0.00

ndvipr18 0.363 0.0813 0.00

bio12  0.149 0.0659 0.02

integ18 0.278 0.0453 0.00

Colonization

Intercept -1.913 0.1347 0.00

bio12 0.395 0.0956 0.00

integ 0.368 0.0852 0.00

Extinction
Intercept -1.344 0.134 0.00

droad  -0.945 0.283 0.00

Detection
Intercept  -1.8755 0.13019 0.00

effort    0.0274 0.00344 0.00

http://Cum.Wt
http://Cum.Wt
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9.3. Discussion

Leopard cats demonstrate preference for dense, moist, and relatively undisturbed habitats. Within 
the Terai Arc Landscape, the species shows variable patterns of occupancy. Moderate to high 
occupancy is observed in the eastern Rajaji region, Corbett, the western and central Terai divisions, 
and the northern parts of Valmiki, while the remaining areas of the landscape exhibit low 
occupancy. In Northeast India, occupancy is generally moderate to high, likely in昀氀uenced by the 
prevalence of tropical moist deciduous and evergreen forests, as well as consistently high rainfall. 
In contrast, the Central Indian landscape shows limited presence of leopard cats. Detections are 
primarily con昀椀ned to Similipal and Satkosia in Odisha, with moderate to high and low occupancy, 
respectively. In the Western Ghats, the Nilgiri cluster—including Nagarhole, Bandipur, and 
Mudumalai—as well as the Periyar cluster, support moderate to high occupancy levels. Other 
regions within this landscape show comparatively lower occupancy. Notably, the Sundarbans 
represent a key stronghold for the species, characterized by consistently high occupancy 
(Figure 9.3).

Leopard cat occupancy remained broadly consistent across the various landscapes, though 
localized 昀氀uctuations were observed. In the Terai landscape, stability in occupancy was evident 
across Rajaji, Corbett, Pilibhit, Valmiki, parts of the Terai West Forest Division, Nandhaur, 
Katerniaghat, and Suhelwa. Notable increases were detected in Dudhwa, as well as in select areas 
of Rajaji and Suhelwa. Conversely, certain grid cells, particularly those located near forest edges, 
showed a decline in occupancy. In Northeast India, occupancy patterns remained largely stable. 
Similarly, in Central India, the Satkosia and Similipal landscapes exhibited consistent occupancy. 
Within the Western Ghats, overall occupancy was stable, though interspersed with some grid 
cells re昀氀ecting both increases and decreases. These relatively minor year-to-year variations in 
occupancy may likely be attributed to natural 昀氀uctuations in habitat use or detection (Figure 9.4).
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Figure 9.3. Estimated occupancy (Ψ) of the leopard cat based on camera-trap surveys conducted in tiger-range forests 
of India in 2022.
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Figure 9.4. Occupancy (Ψ) dynamics of the leopard cat across consistently sampled camera trap grids in 2018 and 2022 
within tiger-range forests of India.
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CAT 
(Pardofelis marmorata)
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10.1. Introduction

A small wild feline endemic to the tropical forests of South and Southeast Asia, marbled cat 
represents one of the earliest felid radiations along with Asiatic golden cat (Johnson et al., 

2006). Marbled cat was earlier considered to be closely related to the genus Neofelis based on 
morphological context (Corbett & Hill 1992), however, recent molecular studies identi昀椀ed the 
species having Bay cat lineage (O’Brien & Johnson 2007). Marbled cat is protected as Schedule I 
species under Wild Life (Protection) Act 1972, and listed on CITES Appendix I. Status of marbled 
cat listed as Near Threatened from Vulnerable in IUCN in 2016 primarily due to con昀椀rmed records 
of marbled cats across previously predicted distributional range through extensive camera trap 
sampling (Ross et al., 2016, Singh & Mcdonald, 2017). Globally marbled cat is distributed from the 
central and eastern Himalayan foothills of Nepal, Bhutan, Northeast India (Jhala et al., 2021; Norbu 
et al., 2024). Further its range extends to Yunan province, China, and throughout peninsular South-
east Asia in Bangladesh, Myanmar, Cambodia, Malaysia, and to the Sumatran and Bornean islands 
(Huang et al., 2022; Ross et al., 2016). In India, photographic evidence of marbled cat is reported 
form northern hilly districts of West Bengal, Arunachal Pradesh, Assam, Mizoram, and Nagaland 
(Jhala et al., 2020, 2021; Joshi et al., 2019). Although there are photographic evidences of the species 
from different locations, very little is known about the ecology of the species. 
 
Marbled cats are mostly found in the moist and mixed deciduous-evergreen tropical forests, 
however, they seem to prefer hill forests (Ross et al., 2016). These cats can live at altitudes up to 2, 
750 meters (Lama et al., 2019). In India, marbled cats are mainly located in the eastern foothills of 
the Himalayas, particularly in moist deciduous and semi-evergreen forests (Jhala et al., 2021). The 
diet of marbled cats is not well recorded, but their semi- arboreal nature suggests they likely eat 
small animals like rodents, squirrels, and birds (Nowell & Jackson 1996, Wilson and Mittermeier 
2009). Marbled cats are usually solitary animals. However, recent camera trap images have captured 
a pair together (Grassman & Tewes 2002). Although they have not been studied extensively, a 
preliminary study by Grassman et al., (2005) estimated the home range of an adult female marbled 
cat at about 5.3 km² in Thailand’s Phu Khieu National Park. Previously thought to be mainly active 
at night and during twilight hours, recent studies indicate that marbled cats may also be active 
during the day (Mukherjee et al., 2019; Jhala et al., 2021). Singh & Mcdonald (2017) reported a 
population density of 5.03 individuals/ 100 km² in Dampa tiger reserve, Mizoram. The species 
presence is recorded mostly from protected areas; however, also recorded from community 
managed forest of Nagaland (Joshi et al., 2019). Although there are photographic 
evidences of the species from different locations, very little is known about the ecology of the 
species. Photo-capture rate of the species is also very low as compared to other sympatric felid 
species, which even makes it dif昀椀cult to study (Ross et al., 2016; Singh & Mcdonald, 2017; Jhala et 

al., 2020, 2021).

To model occupancy of marbled cat, we examined a range of environmental factors based on 
the available ecological information about the species. Given that the species primarily inhab-
its moist and mixed deciduous-evergreen tropical forests, vegetation indices such as NDVI and 
tree cover were included as potential determinants of its distribution (Table 10.1). As the species 
is known to inhabit hilly landscapes, we included terrain ruggedness an important covariate to 
model its occupancy. To account for human impact, we incorporated the human footprint index .
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10.2 Status of occupancy

During the camera trap surveys, marbled cat occupied 21 out of 143 sampled sites (naïve 
occupancy, 0.15) based on 25 detections in 2018, and 26 out of 253 sampled sites (naïve occupancy, 
0.10) based on 34 detections in 2022.  Average modelled site occupancy in 2022 was 0.34 (SE 0.11) 
with low detection probability 0.08 (SE 0.02).

Our analysis indicated that marbled cat occupancy increased signi昀椀cantly with higher 
post-monsoon NDVI (β = 2.75, SE = 1.09, P = 0.01), highlighting the species’ strong association 
with dense vegetation (Table 10.2).  As a rare and elusive felid, the marbled cat may depend heavily 
on forest cover for concealment and prey availability. Occupancy was also positively associated 
with terrain ruggedness (β = 1.42, SE = 0.56, P < 0.05), suggesting a preference for hilly, forested 
landscapes. Detection probability increased with greater survey effort (β = 0.05, SE = 0.02, 
P < 0.05), indicating that our model effectively accounted for variation in detection driven by 
sampling intensity. Similar to the clouded leopard, we could not identify any covariates that 
signi昀椀cantly explained occupancy dynamics of marbled cat between 2018 and 2022.

Figure 10.1. Global distribution range of the marbled cat (Pardofelis marmorata) based on IUCN Red List data. 
About 6% of the species’ global distribution occurs within India.

6%
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Figure 10.2. Estimated occupancy (Ψ) of the marbled cat in response to NDVI post-monsoon and ruggedness, along 
with detection probability (p) in relation to sampling effort, across tiger-range forests of India based on 2022

camera-trap data.

Table 10.1. Comparison of occupancy models with different covariate combinations for the clouded leopard across 
tiger-range forests of India in 2018 and 2022.

In single season: ndvips = NDVI post-monsoon, rug = terrain ruggedness index, trcov = tree cover, hfp = human footprint, 
effort = camera trap days, (.) = constant.

Model Type Model K AICc Δ AICc AIC-
cWt

Cum. 
Wt

LL

Occupancy 
status 
(single-season)

Ψ(ndvips+rug) p(efffort) 5 281.48 0 0.92 0.92 -135.62

Ψ(trcov+hfp) p(efffort) 5 286.29 4.81 0.08 1 -138.02

Ψ(.) p(effort) 3 308.33 26.84 0 1 -151.11

Ψ(.) p(.) 2 313.54 32.06 0 1 -154.75

Table 10.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the marbled cat in India.

In single-season: ndvips = NDVI post-monsoon, rug = terrain ruggedness index, effort = camera trap days.

Model type Model Parameters Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept -1.58 0.50 0.00

ndvips 2.75 1.09 0.01

rug 1.42 0.56 0.01

Detection
Intercept -4.31 0.85 0.00

effort 0.05 0.02 0.01

http://Cum.Wt
http://Cum.Wt
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10.3 Discussion

The marbled cat exhibited a very low photo-capture rate, re昀氀ecting its elusive nature and likely low 
densities.  Marbled cat showed high occupancy in dense and hilly forests. The highest occupancy 
was recorded in the Namdapha–Kamlang cluster and Dampa Tiger Reserve (Figure 10.3), followed 
by Neora Valley National Park and Dibang Wildlife Sanctuary. Moderate occupancy was observed 
in Pakke Tiger Reserve. In contrast, low occupancy was found in Buxa, Manas, and Nameri Tiger Re-
serves, as well as Jaldapara and Gorumara National Parks. Occupancy probabilities were relatively 
higher in deciduous forests, followed by evergreen forests. 

We did not identify any covariates that signi昀椀cantly explained the changes in occupancy dynamics 
of the marbled cat between 2018 and 2022. However, the species was consistently detected in 
Buxa, Dampa, Kamlang, and Pakke Tiger Reserves across both years (Figure 10.4). An increase in 
occupied grids was observed in 2022 within Buxa, Manas, Namdapha Tiger Reserves, and Neora 
Valley National Park. In contrast, a decrease in occupied grids was recorded in parts of Pakke and 
Nameri Tiger Reserves.
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Figure 10.3. Estimated occupancy (Ψ) of the marbled cat based on camera-trap surveys conducted in tiger-range for-
ests of India in 2022.

Figure 10.4. Occupancy (naïve) dynamics of the marbled cat across consistently sampled camera trap grids in 2018 and 
2022 within tiger-range forests of India.
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11.1. Introduction
The rusty-spotted cat, the world’s smallest wildcat, is a rare and elusive species endemic to 
India, Nepal, and Sri Lanka (Mukherjee et al., 2016; Nowell & Jackson, 1996). It inhabits a variety of 
habitats, including tropical dry, moist deciduous and thorn forests, across 昀椀ve broad biogeographic 
regions: the Western Ghats, Deccan Peninsula, Himalayan foothills, Gangetic Plains, and Semi-arid 
regions (Bora et al., 2020; Jhala et al., 2021). Despite its wide distribution, the species is classi昀椀ed as 
Near Threatened on the IUCN Red List (Mukherjee et al., 2016) and is protected under Schedule 
I of India’s Wild Life (Protection) Act (1972), highlighting its conservation signi昀椀cance. However, its 
current distribution is likely fragmented and increasingly threatened by human-induced land-use 
changes, habitat loss, linear infrastructure development such as roadways, along with other 
anthropogenic pressures (Mukherjee et al., 2016). It is a solitary carnivore and primarily preys 
on small mammals, birds, reptiles, and insects, playing a crucial role in regulating prey populations 
and maintaining ecological balance (Mukherjee et al., 2016). There remains a critical lack of 
knowledge regarding its ecology and population status across its range. Most existing studies on 
the rusty-spotted cat focus on distribution records, habitat suitability assessments, and activity 
patterns derived from camera trap data (Bora et al., 2020; Jhala et al., 2021). Chatterjee et al., (2020) 
attempted to estimate the species’ population in Tadoba-Andhari Tiger Reserve, but such targeted 
efforts remain rare across its range. 

We used sampling effort to model site-level detection probabilities. Ecological covariates likely to 
in昀氀uence the occurrence of the rusty-spotted cat were selected based on prior research (Bora 
et al., 2020; Jhala et al., 2021). The species is primarily distributed in mixed deciduous forests of 
peninsular India and is notably absent from evergreen rainforests. Habitat suitability models 
indicate a strong association with deciduous forests, leading us to include NDVI difference as a 
proxy for forest deciduousness (Jhala et al., 2021). We also incorporated the area of deciduous, 
bamboo, and scrub forests as key predictors of suitable habitat. Given the species’ absence from 
extreme environments such as deserts, the high Himalayas, and humid rainforests, we included 
annual precipitation (bio12) to constrain its predicted range (Fick & Hijmans, 2017). Additionally, 
terrain ruggedness and human disturbance variables, including distance to protected areas, human 
footprint, and forest loss, were used to assess their in昀氀uence on occupancy (Table 11.1).

11.2. Status of occupancy
Camera trap sampling demonstrated that rusty spotted cats occupied 757 out of 4248 sites (naïve  
occupancy, 0.18) based on 1190 detections in 2018, and 1063 out of 5707 sites (naïve occupancy 
0.19) based on 1823 detections in 2022.  Averaged modelled site occupancy was 0.38 (SE 0.02). 

Rusty-spotted cat occupancy declined signi昀椀cantly with increasing annual precipitation (β = -2.83, 
SE = 0.16; P < 0.001) and terrain ruggedness (β = -0.36, SE = 0.07; P < 0.001), indicating a 
preference for dry, low-lying forests. Occupancy was positively associated with greater deciduous 
forest cover (β = 0.21, SE = 0.05; P < 0.01), likely re昀氀ecting favorable habitat.  Additionally, 
occupancy decreased with increasing distance from protected areas (β = -0.45, SE = 0.18; P = 
0.02), suggesting the species is more likely to occur within or near protected landscapes. Detection 
probability was low (0.14, SE = 0.01), consistent with the species’ rarity, but increased signi昀椀cantly 
with survey effort (β = 0.06, SE = 0.01; P < 0.001), indicating that the model effectively accounted 
for variability in detection due to sampling intensity.

The occupancy dynamics of the rusty-spotted cat were consistent with patterns observed in the 
single-season models. Initial occupancy was higher in drier (β = 2.0, SE = 0.16; P < 0.001) and less 
rugged landscapes (β = -0.46, SE = 0.07; P < 0.001), particularly in areas dominated by deciduous 
(β = 0.42, SE =0.06, P < 0.001), bamboo (β = 0.16. SE= 0.07, P = 0.02), and scrub (β = 0.37, SE= 0.09, 
P <0.001) forests. Colonization probability was signi昀椀cantly lower in regions with higher 
precipitation (β = -1.98, SE = 0.25; P < 0.01) and rugged terrain (β = -0.18, SE = 0.09; P = 0.03), 
indicating that the species’ occupancy increased in drier, 昀氀atter habitats. While extinction 
probability showed a positive association with human footprint, the relationship was not 
statistically signi昀椀cant.  As with the single-season model, detection probability increased signi昀椀cantly 
with sampling effort (β = 0.04, SE = 0.004; P < 0.001), suggesting reliable model performance in 
accounting for survey intensity.
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Figure 11.1. Global distribution range of the rusty-spotted cat (Prionailurus rubiginosus) based on IUCN Red List data. 
About 96% of the species’ global distribution occurs within India.

96%
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Figure 11.2. Estimated occupancy (Ψ) of the rusty-spotted cat in relation to deciduous forest area, terrain ruggedness 
index, annual precipitation, and distance to protected areas, along with detection probability (p) in relation to sampling 

effort, across tiger-range forests of India based on 2022 camera-trap data.

Table 11.1. Comparison of occupancy models with different covariate combinations for the rusty-spotted cat across 
tiger-range forests of India in 2018 and 2022.

In single-season: bio12 = annual precipitation, rug = terrain ruggedness index, deci = deciduous forest area, dpa = distance 
to protected area, ndvid = NDVI difference, effort = camera trap days, (.) = constant.

In multi-season: bio12 = annual precipitation, rug = terrain ruggedness index, deci = deciduous forest area, bamboo = 
bamboo forest area, scrub = scrub forest area, ndvid18 = NDVI difference in 2018, hfp = human footprint in 2018 and 
2022, 昀氀oss = forest loss in 2018 and 2022, effort = camera trap days, (.) = constant.

Model Type Model K AICc Δ AICc AIC-
cWt

Cum. 
Wt

LL

Occupancy 
status 
(single-season)

Ψ(deci+rug+bio12+dpa) p(effort) 7 12186.34 0 0.74 0.74 -6086.16

Ψ(ndvid+rug+bio12) p(effort) 6 12189.58 3.24 0.15 0.89 -6088.78

Ψ(deci+rug+bio12) p(effort) 6 12190.16 3.82 0.11 1 -6089.07

Ψ(.) p(effort) 3 12971.67 785.33 0 1 -6482.83

Ψ(.) p(.) 2 13140.32 953.99 0 1 -6568.16

Occupancy 
dynamics             
(multi-season)

Ψ(bio12+rug+deci+bamboo+scrub) 
γ(bio12+rug) ϵ(hfp) p(effort)

13 18610.7 0 0.9 0.9 -9292.3

Ψ(bio12+rug+deci+bamboo+scrub) 
γ(bio12+rug) ϵ(昀氀oss) p(effort) 13 18615.12 4.42 0.1 1 -9294.51

Ψ(ndvid18+bio12+rug) γ(bio12+rug) ϵ(hfp) 
p(effort)

11 18638.43 27.73 0 1 -9308.18

Ψ(bio12+rug+deci) γ(bio12+rug) ϵ(hfp) 
p(effort)

11 18716.9 106.2 0 1 -9347.41

Ψ(.) γ(.) ϵ(.) p(.) 4 19657.2 1046.5 0 1 -9824.6

Ψ(.) γ(.) ϵ(.) p(effort) 5 19781.27 1170.57 0 1 -9885.63
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Table 11.2. Estimated β coef昀椀cients for covariates in昀氀uencing the occupancy of the rusty-spotted cat in India.

In single-season:deci= deciduous forest area, rug = terrain ruggedness index, bio12 = annual precipitation, dpa = dis-
tance to protected area, effort = camera trap days, (.) = constant.

In multi-season: bio12 = annual precipitation, rug = terrain ruggedness index, deci = deciduous forest area, bamboo = 
bamboo forest area, scrub = scrub forest area, hfp = human footprint in 2018 and 2022, effort = camera trap days, (.) = 
constant.

Model Parameters Coef昀椀cients Estimate SE P-value

Occupancy status 
(single-season)

Occupancy

Intercept -1.81 0.19 0.00

deci 0.21 0.05 0.00

rug -0.36 0.07 0.00

bio12 -2.83 0.16 0.00

dpa -0.45 0.18 0.02

Detection
Intercept -3.50 0.16 0.00

effort 0.06 0.01 0.00

Occupancy 
dynamics             
(multi-season)

Initial occupancy

Intercept -1.38 0.08 0.00

bio12 -1.96 0.16 0.00

rug -0.46 0.07 0.00

deci 0.42 0.06 0.00

bamboo 0.16 0.07 0.02

scrub 0.37 0.09 0.00

Colonisation

Intercept -1.7 0.11 0.00

bio12 -2.0 0.25 0.00

rug -0.18 0.09 0.03

Extinction
Intercept -1.19 0.14 0.00

hfp 0.19 0.14 0.17

Detection
Intercept -3.0 0.15 0.00

effort 0.04 0.004 0.00

11.3. Discussion

Our results align with the known af昀椀nity of rusty-spotted cats for forested environments. It thrives 
in deciduous forests, favouring less rugged, drier landscapes. The positive association of the species’ 
occupancy with protected areas underscores the critical role of India’s tiger reserves in securing 
viable populations of the world’s smallest wild cat. Highest occupancy probabilities were 
estimated in several landscapes, including the Nagarjunasagar–Srisailam–Amrabad Tiger Reserves  
complex, Bandipur–Mudumalai–Sathyamangalam Tiger Reserves complex, Bhadravathi and Ballari 
forest divisions, Sariska and Ranthambore Tiger Reserves, Kuno National Park, Kumbhalgarh, Etur-
nagaram, Gundla Brahmeswaram, and Dhyanganga Wildlife Sanctuaries. These areas represent opti-
mal habitats dominated by mixed deciduous forests. Moderate occupancy was observed in Pench, 
Bor, Kawal, Panna, and Mukundara hills Tiger Reserves, as well as in Kheoni and Shergarh Wildlife 
Sanctuaries and parts of the Western Ghats, particularly within the Bandipur, Mudumalai, and 
Sathyamangalam Tiger Reserves. In contrast, low occupancy was characteristic of moist forest 
ecosystems found in Udanti–Sitanadi, Satkosia, Ratapani, Satpura, and Kanha Tiger Reserves, the 
Terai landscape, and much of the Western Ghats (Figure 11.3). 

Occupancy change across the landscapes did not exhibit any strong spatial pattern, with most areas 
showing a mosaic of consistent, increased, and decreased occupancy grid cells (Figure 11.4). The 
observed variations in the species’ occupancy between the two sampling seasons likely
re昀氀ect natural 昀氀uctuations in occupancy rather than substantial range shifts.
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Figure 11.3. Estimated occupancy (Ψ) of the rusty-spotted cat based on camera-trap surveys conducted in tiger-range 
forests of India in 2022.
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Figure 11.4. Occupancy (Ψ) dynamics of the rusty-spotted cat across consistently sampled camera trap grids in 2018 
and 2022 within tiger-range forests of India.
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The small cats occupy a wide range of ecosystems across India, shaped by the country’s diverse 
biogeographic zones. Despite listed under Schedule I of The Wild Life (Protection) Act, 1972, they 
continue to face signi昀椀cant threats, including habitat degradation and fragmentation, hunting for 
trade, and road mortality. The absence of focused research has resulted in a lack of knowledge 
on their distribution, population status and ecological factors in昀氀uencing their demographics. This 
report presents occupancy status and dynamics for nine small cat species occurring within India’s 
tiger-range forests and offers valuable insights that can inform future research and conservation 
priorities.

Among the nine small cat species inhabiting India’s tiger-range forests, the jungle cat has the wid-
est distribution, occurring across all tiger landscapes, with the highest occupancy recorded in 
central India and the semi-arid region, attributable to its habitat generalist nature (Table 12.1). 
The rusty-spotted cat ranks second in terms of occupied area, being absent only from northeast 
India, and is most abundant in deciduous forests leopard cats, which prefer moist habitats with 
moderate to dense cover, are found across most tiger landscapes except central India. The caracal 
and desert cat are restricted to the semi-arid and arid regions of central India, with the caracal 
con昀椀ned to western India, particularly Rajasthan. The Fishing cat, being a specialist to aquatic 
habitats, is limited to the Terai, Northeast India, and the Sundarbans, given non-tiger habitats of the 
species are not included in sampling. The Asiatic golden cat, marbled cat, and clouded leopard are 
restricted to the dense tropical forests of eastern Himalayas.

Table 12.1.  Area occupied by small cats in India’s tiger-range forests: naïve occupancy and estimated occupancy.
Values in parentheses represent 95% con昀椀dence intervals. 

Species Naïve occupancy (km²) Estimated occupancy (km²)

Asiatic golden cat 696 1850 (1400 - 3075)

Caracal 150 -

Clouded leopard 1455 3250 (2250 - 3725)

Desert cat 5021 12500 (10675 - 13850)

Fishing cat 4922 7575 (6125 - 8150)

Jungle cat 59881 96275 (90075 - 98100)

Leopard cat 22218 32800 (27950 - 35900)

Marbled cat 633 2325 (1375 - 3550)

Rusty-spotted cat 27108 70075 (66225 - 96075)

The occupancy patterns of small cats across different forest types indicate distinct habitat 
preferences and ecological niches (Figure 12.1). Forest specialists like the clouded leopard, 
marbled cat, and Asiatic golden cat showed higher occupancy in dense evergreen habitats. The 
昀椀shing cat was strongly associated with wetland habitats like mangrove and swamp forests while 
leopard cat occupancy was higher in the moist and swamp forests. In contrast, generalist species 
like the jungle cat and rusty-spotted cat exhibited moderate to high occupancy across a range 
of forest types, including deciduous, bamboo, scrub and sal forests. The desert cat also occupied 
deciduous, bamboo, scrub and sal forests given that a major portion of its distribution range 
was not included in our sampling area. These 昀椀ndings highlight the need for habitat-speci昀椀c 
conservation strategies, particularly for the specialist species.
 
The species-speci昀椀c responses in occupancy of small cats to the presence of larger carnivores 
in demonstrated varying patterns (Figure 12.2). Asiatic golden cat, clouded leopard and marbled 
cat show reduced occupancy in areas with high tiger or leopard density. This is likely due to the 
naturally low tiger density in the major habitats of these species rather than direct competition or 
predation risk. Their presence within the Tiger Reserves of Northeast India underscores the pro-
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tection they receive under the umbrella of tiger conservation. Interestingly, both the jungle cat and 
the rusty-spotted cat exhibited high occupancy in areas with low tiger density. This is likely because 
these species have widespread distributions and often occur in habitats where tigers are absent. In 
contrast, the rest of the species appear more tolerant, maintaining relatively higher occupancy in 
areas with moderate to high tiger and leopard densities likely due to distinct ecological niches. Fish-
ing cats and leopard cats face severe threats from the pet trade and human–wildlife con昀氀ict. Their 
high occupancy within tiger reserves highlights the broader bene昀椀ts of tiger-focused conservation 
efforts. Small cat’s occupancy was higher in areas where mid-sized carnivores like dholes, jackals, 
wolves, hyenas, and sloth bears were less abundant. This pattern was different from how small cats 
responded to the presence of apex predators like tigers or leopards.
 
Similar to the conservation dependent large felids, small cats also exhibited a preference for 
relatively undisturbed habitats, as re昀氀ected in their higher occupancy within protected areas (Figure 
12.3). Species such as the clouded leopard, marbled cat, 昀椀shing cat, leopard cat, and Asiatic golden 
cat exhibit marked declines in occupancy with increasing human disturbance, indicating their 
sensitivity to anthropogenic pressures. In contrast, generalist species like the jungle cat and 
rusty-spotted cat maintain relatively higher occupancy across disturbance gradients, suggesting 
greater adaptability. Species like the jungle cat and rusty-spotted cat, which also occur outside 
protected areas may face threats from human-wildlife con昀氀icts. Despite their legal protection, for-
est habitats outside the protected areas in India face intense resource extraction pressures from 
communities residing around them. These habitats are increasingly fragmented by infrastructure 
such as roads and railways and face continual encroachment driven by expanding agricultural and 
developmental demands. Habitat specialists such as the 昀椀shing cat and clouded leopard are likely 
more vulnerable to the human induced habitat loss.  
 
The occupancy dynamics reveal substantial variation across species (Table 12.2 & Appendix 1). 
Leopard cat (50%), jungle cat (46%), and 昀椀shing cat (39%) had the highest consistent occupancy, 
suggesting stable distributions. In contrast, marbled cat (85%),  Asiatic golden cat (75%), and clouded 
leopard (65%) showed high consistent absence, likely due to rarity or limited ranges. Rusty-spotted 
cat and leopard cat showed high decline (21%), while clouded leopard and jungle cat had 
moderate colonization (14% each). Desert cats and 昀椀shing cats showed relatively stable dynamics. 
These 昀椀ndings should be interpreted cautiously, as they are based on just two sampling seasons 
(2018 and 2022), limiting inference about long-term trends. For rare species such as caracal, 
clouded leopard, and marbled cat, detections were too few to reliably estimate dynamics. 
Continued long-term monitoring is essential for robust trend assessments (MacKenzie et al., 2006).
 
This study utilized data from a sampling framework primarily designed to estimate the populations 
of tigers, their co-predators, and associated prey species. As a result, it lacks 昀椀ne-scale information 
on small cats and their principal prey, such as rodents, ground birds, reptiles, and other small 
mammals. Consequently, the relationship between the occupancy of most small cat species and 
prey availability could not be modelled. It may also have contributed to the observed lack of 
signi昀椀cant changes in small cat occupancy dynamics across the two sampling sessions. Despite 
these limitations, our study offers crucial insights into the status of small cats in India’s tiger-
range forests and serves as a stepping stone for prioritizing species-speci昀椀c conservation actions 
both within and beyond protected areas under the umbrella of Project Tiger, supporting effective 
management and guiding future research efforts.
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Figure 12.1. Occupancy of small cats in different forest types in the tiger-range forests of India.
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Figure 12.2. Response of small cat occupancy to densities of tiger and leopard, and encounter rates of other carnivores 
(jackal, wolf, dhole, sloth bear and hyaena)  in the tiger-range forests of India.
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Figure 12.3. Response of small cat occupancy to human disturbance in the tiger-range landscapes of India.
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Table 12.2. Occupancy dynamics of the small cat species in India’s tiger-range forests, showing the proportion of areas 
with consistent presence, increases, decreases, and consistent absence between 2018 and 2022.

Species
Consistently 
present (%)

Increase 
(%)

Decrease 
(%)

Consistently 
absent (%)

Asiatic golden cat 14 6 4 75

Caracal* 

Clouded leopard* 11 14 9 65

Desert cat 33 11 8 48

Fishing cat 39 8 13 41

Jungle cat 46 14 12 29

Leopard cat 50 10 21 19

Marbled cat* 4 5 6 85

Rusty-spotted cat 25 13 21 42

*Occupancy dynamics of these species were not modelled

Fishing cat
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Occupancy dynamics (consistent, increase, and 
decrease) in relation to forest types (Figure A1), 
tiger density (Figures A2a and A2b), and human 
disturbance (Figures A3a and A3b) classes to 
identify potential patterns across these ecological 
and anthropogenic gradients.

Appendix 1

Caracal
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Figure A1. Proportion of forest types in consistent, increased and decreased occupancy sites for small cats in the 
tiger-range forests of India
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Figure A2a. Tiger density in consistent, increasing and decreasing occupancy of small cats in the tiger-range forests of India
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Figure A2b. Tiger density in consistent, increasing and decreasing occupancy of small cats in the tiger-range forests of India
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Figure A3a. Human disturbance in consistent, increasing and decreasing occupancy of small cats in the tiger-range forests 
of India

Asiatic
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Figure A3b. Human disturbance in consistent, increasing and decreasing occupancy of small cats in the tiger-range forests 
of India
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Research Biologists

Shri Abhilash Nair Ms. Kalpana Roy Shri Richard S Sangma

Shri Abhishek Shukla Ms. Kamakshi Singh Tanwar Ms. Ritu Bisht

Shri Aman Deep Rathi Shri Kathan Bandyopadhyay Ms. Sagarika Das
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C. Chief  Wildlife Wardens in the states involved in the All

India Tiger Estimation 2022-23 

States Name 

Andhra Pradesh Shri N. Prateep Kumar, Shri Y. Madhusudhan Reddy 

Arunachal Pradesh Shri G Kumar, Shri R.K Singh, Shri N. Tam 

Assam Shri M. K. Yadava 

Bihar Shri Prabhat Gupta 

Chhattisgarh Shri P. V. Narsingh Rao, Shri Sudhir Agarwal 

Goa Shri Santosh Kumar, Shri Saurabh Kumar 

Jharkhand 
Shri P. K. Verma, Shri Sanjay Kumar Srivastva, 
Shri Ashish Rawat, Shri Shashikar Samanta 

Karnataka 
Shri Sanjay Mohan, Shri Vijaykumar Gogi, 
Shri Rajiv Ranjan 

Kerala 
Shri Surendra Kumar, Shri Devendra Kumar Verma, 
Shri Bennichan Thomas, Shri Ganga Singh 

Madhya Pradesh Shri Alok Kumar, Shri J.S. Chouhan 

Maharashtra Shri Mahip Gupta, Shri Sunil Limaye 

Mizoram Shri R. S. Sinha, Shri Ritu Raj Singh 

Nagaland Shri Ved Pal Singh, Shri Satya Prakash Tripathi 

Odisha Shri S. K. Popli, Shri Shashi Paul 

Rajasthan Shri Arindam Tomar, Shri M.L Meena 

Tamil Nadu 
Dr. Shekhar Kumar Niraj, Shri K.K. Kaushal, Shri Syed 
Muzammil Abbas, Shri I. Anwardeen, Shri Srinivas R. 
Reddy, Shri Akash Deep Baruah, Shri Yogesh Singh 

Telangana 
Ms R Sobha, Shri Swargam Srinivas, 
Shri Rakesh Mohan Dobriyal 

Uttar Pradesh Shri S. Singh, Shri K.P. Dubey 

Uttarakhand Shri J. S. Suhag, Dr. P. M. Dhakate, Dr. Samir Sinha 

West Bengal Shri V. K. Yadav, Shri Debal Ray
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D. Nodal Of昀椀cers of the states during All India Tiger Estimation 
2022- 23

States Name 

Andhra Pradesh Shri D. A. Kiran, Ms T. Nagamaneswari 

Arunachal Pradesh Shri Millo Tasser 

Assam Dr. Satyendra Singh 

Bihar Shri Surender Singh 

Chhattisgarh Shri T. Ashish Kumar Bhatt 

Goa Shri Jabestin A. 

Jharkhand Shri Kumar Ashutosh 

Karnataka Shri Kumar Pushkar, Shri Subhash Malkhede 

Kerala 
Shri P. P. Pramod, Shri K. Vijayananthan, 

Shri K.V Uthaman, Shri P Muhammed Shabab 

Madhya Pradesh 
Dr. H. S. Negi, Shri Subharanjan Sen, 

Shri Rajnish Kumar Singh 

Maharashtra Shri B. S. Hooda 

Mizoram Shri Pu Laltlanhlua Zathang 

Odisha Dr. J. D. Pati 

Rajasthan Shri Sharda Pratap Singh, Shri Nandlal Prajapat 

Tamil Nadu 
Shri K.K. Kaushal, Shri D. Venkatesh, Smt. C.H. Padma, 

Shri Akash Deep Baruah. 

Telangana Dr. D. Samhita, Shri B. Srinivas, Shri C. P.  Vinod Kumar 

Uttar Pradesh Shri Sanjay Kumar Pathak 

Uttarakhand Shri Ranjan K. Mishra 

West Bengal Shri Piar Chand, Shri Rajesh Kumar
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E. Of昀椀cials and Biologists who coordinated sampling exercise 
in the state 2022-23

State Persons

Andhra Pradesh
Shri Srinivasa Reddy, Shri Alan Chong Teron, Shri Vigneesh Appavu, G, 
Shri Vineet Kumar Nanyal, Shri Ravindra Dhama, Shri P.  Venkata, Sandeep Reddy, 
Shri C. Chaitanya Kumar Reddy, Shri Y.  V. Narashimha Rao, Shri G. Satish

Arunachal Pradesh

Shri Tapek Riba, Shri T. Pali, Shri Aduk Paron, Ms. Chesta Singh, Shri Suraj Singh, 
Shri Harshraj Dhinkar Wathore, Shri Kime Rambia, Shri Taluk Rime, Shri Tage 
Mili, Shri Kenjum Membron, Shri Tajum Yomcha, Shri Chandan Ri, Shri Mayurku-
mar Hamubhai Variya, Shri Aditya Das, Shri Son Yowa Hade, Shri Tukum Macha, 
Shri Mayuk Lamgu, Shri Rubu Tado, Shri Token Rime, Shri Kelsang Dechen, Shri 
Deokon Chiri, Shri Julu Brah, Shri Dongro Natung, Shri Hage Tare, Shri Kame 
Rigom, Shri Paramod Singh Meyan, Shri Dyaba Mipi, Shri Midu Molo, Shri Dilip 
Molo, Shri Sagar Sonar, Shri Ema Mili, Shri Anjitey Mikhu

Assam

Shri P. Sivakumar, Shri Jatindra Sarma, Dr. Vaibhav C. Mathur Shri  Pankaj Sharma, 
Shri Ramesh Kumar Gogoi, Shri Pradipta Baruah, Shri Piraisoodan B, Shri Dibakar 
Das, Shri Chiranjeev Jain, Shri Arun Vignesh, Shri Rabindra Sarma, Shri Pallav Ku-
mar Deka, Shri  Jayanta Deka, Shri Kanak Baishya, Shri Khagesh Pegu, Shri Chiran-
jeev Jain, Shri Sheshidhar Reddy, Shri Nayanj Jyoti Rajbangshi, Shri Champak Deka, 
Shri Khanindra Kalita, Shri Nayanjyoti Rajbanshi, Shri Chakrapani Ray, Shri Rajib, 
Shri Jesimuddin Ahmed, Shri Bidyut Bikas Borah, Shri Bibhuthi Ranjan Gogoi, Shri 
Bibit Dehingia, Shri Debajit Saikia, Dr. Pranjal Gogoi, Shri Sonam Kr. Gupta, Shri 
Arup Kalita, Shri Jatindra Mohan Das, Shri Pradib Dev Goswami, Shri Soumitra 
Das, Shri Manjit Sonowal, Shri Bibhuti Majumdar, Shri Debashish Buragohain, Shri 
Babul Brahma, Shri Krishna Hanse, Shri Pankaj Bora, Shri Pushpadhar Burgohain, 
Shri Dibyajyoti Deori, Shri Nayanjyoti Borah, Shri Shahnawaj Hussain, Shri Abhi-
nav Baruah, Shri Bastav Borkatoky, Shri Raj Pallav Neog, Shri Karmeshwar Boro, 
Shri D Rongpi, Shri Roji Barman, Shri Basiram Brahma, Shri Rajendra Nath, Shri 
Girish Kalita, Shri Deep Kalita, Shri Amrit Doley, Shri Jyotishman Deka, Shri Ud-
dipta Kalita, Shri Sajid Choudhury, Shri Himangshu, Sarma, Shri Papul Rabha, Shri 
Dipankar Deka, Shri Nayan Pathok, Mrs. Papori Kachari, Shri Bichitra Narayan 
Sarma, Shri Satyajit Deka

Bihar

Shri Surendra Singh, Shri Hemakant Roy, Dr Nesamani K., Shri Neeraj Narayan, 
Shri Ambrish Kumar Mall, Shri Pradyumn Gaurav, Shri Manish Verma, Shri Amita 
Raj, Shri Sourabh Verma, Shri Arif Ahmad, Dr. Kamlesh K Maurya (WWF India), 
Shri Soham Sachin Pattekar (WWF India).

Chhattisgarh
Shri S. Jegadeeshan, Shri S. P. Paikra, Mrs. Praneetha Paul, Shri Ganveer 
Dhammshil, Shri Satyadeo Sharma, Shri Varun Jain, Mrs. Priyanka Tripathi

Goa Shri Jebestin A., Sh Anand Jhadhav, Shri Prem Kumar, Shri Aniket Gaonkar

Jharkhand
Sri Kumar Ashutosh, Shri Kumar Ashish, Shri Prajesh kant jena, Shri Manish Ku-
mar Bakshi, Shri Ravindra Kumar
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State Persons

Karnataka

Shri Biswajit Mishra, Shri Ramesh Kumar P., Shri Mahesh Kumar, Shri Harsha-
kumar Chikkanaragund., Shri Prabakaran S., Shri Santhosh Kumar G., Ms. Deep 
Contractor, Shri Maria Christu Raja D., Shri T. Heeralal, Shri S. S. Lingaraja, Shri 
Vijay Salimath, Shri Yatish Kumar D., Shri Manoj Kumar, Shri Upendra Pratap 
Singh, Shri Manjunath.R.Chavan, Shri P. Shankar, Shri S. Venkatesan, , Shri B N N 
Murthy, Shri Prakash S. Netalkar, Dr. Malathi Priya, Dr. Hanumanthappa K T, Shri 
Sandip Hindurao Suryawanshi, Shri Chandrashekar Naik K, Shri N. H Jagannatha, 
Shri G P Harsha Bhanu, Shri Sumitkumar Subhashrao Patil, Shri Dinesh Kumar 
Y K, Shri Prabhakar Priyadarshi, Shri Arsalan, Shri Shivshankar E., Shri Devaraju 
V, Shri Prashant Shankhinamath, Shri Prashanth, P. K. M., Dr. Ajjaiah G. R., Shri 
Ganapathi K, Shri Vasanth Reddy K V, Shri S. G. Hegde, Shri Gopal, Shri Nandish 
L, Dr. Santhosh Kumar G., Shri N E Kranthi, Shri Nilesh Shinde, Shri Yashpal 
Kshirsagar, Ms Dipika Bajpai, Shri Balakrishna S, Shri Basavaraj Kn, Ms. Anupama 
H, Ms. Vaanathi M. M., Ms Sareena Sikkalagar, Shri Chandranna A, Ms. Kajol Ajit 
Patil, Shri A. T. Poovaiah, Shri M Sivaram Babu, Shri Sharanabasappa, , Shri Ruthren 
P, Shri Ashish Reddy Mv, Shri Dinesh Kumar Yk, Ms. Seema P. A., Shri Ravishankar 
C., Ms. Kamala, Dr V. Karikalan, Shri Kapileshwara Mahadevappa Gamanagatti, 
Shri Mohan Kumar D., Shri G. U. Shankar, Shri Im Nagaraj, Shri Ramesh Kumar, P., 
Shri Kanteppa, Shri T. Bhaskar, Shri Kanteppa, Shri P. R. Manjunath, Umar Badshan 
Kurgund, Shri S. Y. Bilagi, Charan G. S.,  Ashwathappa T., Sahan Kumar, T. M., Shri 
Prakash A. D., Shri Chandrashekar Patil, Shri Suresh Teli, Mallinath Kusanal (in-
charge), Shivarudrappa, Kabadagi, Shri B. V. Chauvan, Shri Manjunath G. Naik, Shri 
Sharan Kumar, Kavya Chaturvedi, Shri Ashok R. Bhat, Smt. Himavathi Bhat, Shri S. 
M. Vali, Shri Ragu D., Shri Ashok, B. Alaguru, Shri Sumith Kumar Subhashrao Patil, 
Shri Ravikumar, Shri Paramesh K., Shri Ankaraju M. N., Shri Nagendra Prasad, 
Ms. Bhagyalaxmi M. C., Ms. R. Vanitha, Shri Prabhakar Priyadashi, Shri Sandeep 
Hindurao Suryavanshi, Shri Ramesh B. R., Shri Chetan Mangala Gasti, Shri K. 
N. Manjunath, Shri K. S. Chengappa, Ms. Ratnaprabha T. A., Shri Saurabkumar, 
Shri B. Y. Yalager, Shri Suresh C. N., Shri Srinivas, N. Yaradoni, Basvaraj Dange, 
Dr. Shivakumar Gajare, Sunil Kumar, Chauvan, Md. Fayazudin, Shri Md. Asad, 
Shri Sathish, (CONT.), Shri Gopal, D. S. Dayanand, Shri Moshin, Shri Nehru, Ms. 
Roshani, Kumari, Kajol Ajith Patil, Shri V. P. Karyappa, Shri N. Subramanya Rao, 
Shri V. P., Karyappa, Subramanya, Rangaswamy K. N., Anusha P., Shri B. S. Shashidar, 
Shri Shankaregouda, Shri R. D. Putnalli, Same on Charge, Shri Suresh, Shri K. G. 
Prakash, Shri Shridhar R., Shri Gopya Naik, Shri C. Y. Shivamurthy, Shri Praveen, 
Kumar Basrur, Shri K. V. Subramanya, Shri Ganesh V. Thadagani, Ms. Sunita 
Mallikarjun Nimbargi, Shri Muddanna, Smt. Roshni A. J., Shri Lohhith B. R., Sri., M. 
N. Naveen, Sri. G. Ravindra, Sri. K. Paramesh, Sri. K.S. Chengappa, Ms. Rathnaprab-
ha T. A., Shri Sandeep Surya Vanshi, Shri Mahadevaiah, M., Kavya, Chaturvedi, 
Shivananda S. Odkar,  Amarakshar. V. M., Mahadev S. P., Sathish  A.V. , Gopal K. P., 
Shri Amarakshar, V. M., Shri Shaikh Abdul Aleem Siddiqui, Ms. Niveditha, T. P., Shri 
Vinay L., Shri Imran Patel, Kumari, Jeevitha B., Kumari, Varidhi Krishna.
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State Persons

Kerala

Shri Ganga Singh, Shri Pramod P.P., Shri Sanjayankumar, Shri R. S. Arun, Shri K., R. 
Anoop, Shri K. Vijayananthan, Mrs. K.S. Deepa, Shri P Muhammed Shabab, , Shri 
Pramod P. P., Shri R. Sujith, Shri K.V Harikrishnan, Shri Abdul Assis, Shri P., K. Jaya-
kumar Sharma, Shri Ayush Kumar Kori Shri Sunil Sahadevan, Shri A., Shanavas, Shri 
K. I. Pradeep Kumar, Shri Anil Antony, Shri Varun Dalia, Shri  Ramesh Bishnoi Shri 
Vinod Kumar M G, Shri Subhash K.B, Shri N. Rajesh, Shri  C.V. Rajan Shri Sam-
budha Majumder, Shri Ravikumar Meena Mrs. R. Lekshmi, Shri T.  Aswin Kumar, 
Shri P. Praveen, Shri Kurra Srinivas, Shri Surjith M.K, Shri  Manoj K, Shri P. Biju, 
Shri P. Karthick, Shri Abdul Latheef C, Mrs. A. Shajna, Shri  K.J. Martin Lowel, Shri-
Patil Suyog Subhash Rao, Shri K. V. Harikrishnan, Shri S. V. Vinod, Shri Jayachandran 
G, Shri Santhosh Kumar V, Shri  Prabhu P.M, Shri Ani J R, Shri I. S. Suresh Babu, 
Shri Manu Sathyan, Shri Sanil, Dr. M. Balasubramanian, Shri Vishnu Vijayan, Shri M. 
Ramesh Babu, Shri Anoop V, Shri Vishnu O, Shri Rahul C. M, Shri Rahul R

Madhya Pradesh

Dr. H.S. Negi, Shri Subharanjan Sen, Dr. B.S. Annigeri, Shri L. Krishnamoorthy, Shri 
Uttam Sharma, Sh.S. K. Singh, Shri Y. P. Singh, Shri Ashok Mishra, Shri Rajiv Kumar 
Mishra, Shri Brijendra Jha, Shri Amit kumar Dubey, Shri Dev, A prasad J., Shri 
Ripudaman Bhadoriya, Shri Ravindra Mani Tripathi, Shri Lovit Bharti, Shri Adhar 
Gupta, Vijay Kumar Sunda, Shri Rajnish Kumar Singh, Dr. Anirudh Majumder, Shri 
Amitabh Agnihotri, Shri Gyan Prakash Shukla, Shri Ajinkya V. Deshmukh, Shri Tejas 
Karmarkar, Shri Sumit Saha, Ms Sangeeta Kevat, Shri Jitendra Awase, Shri Uttam 
Singh Sastiya, Shri Amit Khanna, Shri Rajendra, Singh Chauhan, Shri Madhav Uike, 
Shri Rajendra Singh Solanki, Shri Suresh Kusre, Shri Virendra Kumar, Shri Rajesh 
Ninama, Shri Ambika Prasad Maravi, Shri Shiv Kumar Kokadia, Shri Inder Singh 
Bare, Shri Rameshwar Uike, Shri Rameshwar Udake, Shri Upendra Dubey (WWF 
India), Shri Sandeep Choksey, (WWF India), Shri Rahul Talegaonkar (WWF India), 
Shri D.P. Srivastava, (SFRI)

Maharashtra

Dr. Clement Ben, Shri B. S. Hooda, Mrs. Sreelakshmi A., Dr. Ravikiran Govekar, 
Mrs. Sreelakshmi A., Shri Nanabhau Sitaram Ladkat, Shri Samadhan Chavan, Dr. 
Jitendra S. Ramgaokar, Miss. Jayoti Banerjee, Shri Jayaram Gowda, Shri  R. S. Ra-
manujam , Shri S. Yuvraj, Shri Prabhunath Shukla, Shri Atul Deokar, Shri Kiran Patil, 
Shri Pramod Panchbai, Shri Thengadi, Shri Uttam Shankar, Sawant, Shri Vishal Mali, 
Shri G. Guruprasad, Shri Kushagra Pathak, Shri  Nandkishor Kale, Shri Navalk-
ishore Reddy, Shri Sumant S. Solanke, Mrs. Divya Bharti M., Shri N Jaykumaran, 
Madhumitha S., Shri Manoj N. Khairnar, , Shri A.W. Nimje, Shri Kulraj Singh, Miss. 
Punam Pate, Shri Pawan Jeph, Shri  Suresh Salunkhe, Shri Ganesh Patole, Shri 
Tushar Dhamdhere, Shri Abhijit, Waykos, Shri Bapu Chagan Yele , Shri Mahesh 
Chagan Khore, Shri Mahadev, Shri R.R. Kulkarni, Shri Kamlesh Patil , Shri Indrajeet 
n., Nikam, Shri Ravindra. B. Kondawar, Shrishupal Pawar, Shri Sandip Kumbhar, Shri 
Balkrushna Hasabnis, Shri Nandkumar Nalawade, Shri Dnyaneshwar, Rakshe, Shri 
Sandip Jopale, Sau. Miss.Swati Vijay Maheshkar, Shri Baurao, Krishnarao Tupe, Sau. 
Yogita V. Atram (Madavi), Shri Ghanshyam Raghunath, Naigamkar, Shri Santosh 
Ramdas Thipe, Shri Kiran Wasudeo Dhankute, Shri  Ravindra Haridas Chowdhari, 
Shri Satish Kisan Shende, Miss. Shubhangi, Ravindra Krishnapurkar, Shri Pradip 
Laxman Chawhan, Shri Rundan, Sada Shriv Katkar, Shri Arunkumar Ramlakhan 
Gound, Shri Yogesh V. Tapas, Shri Vivek Yewatkar, Shri Abhay Chandel, Shri Shanta-
nu Sharma, Miss.Abhilasha Shrivastav, Shri Akash Patil, Miss. Prajakta Hushangab-
adkar, Shri  Sachin Nikesar, Shri Sahbaz Sheikh, Shri Pawan Uttamrao Tikhile, Shri 
Sunil, Kamdi, Shri Akash Sarda, Shri Gajanan Dhadse, Shri P. E. Patil, Suman Koley, 
Zehidul Hussain, Shaheer Khan, A. Krishnan, Jaideep Patil, Advaita Ravindran
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State Persons

Mizoram
Shri C. Lalbiaka, Shri Lalnunzira, Shri Andrew Lalthlamuana, Shri James, Than-
mawia, Shri Zoliansanga

Nagaland

Shri T. Aochuba, Dr. Sentitula, Shri Suman Sivasankar Sivachar W. M., Shri  Rajesh 
Kumar, Dr. Prabhat Kumar, Shri Tokaho Kinimi, Svil Ltu, Shri Limaba, Shri Sashilem-
la, Shri Ailong Phom, Shri Temjenmongba, Shri Shilu, Shri  Moakumdang, Shri Im-
kongmar, Shri P. Bendangmongba, Shri Chubanunsang, Shri Nahwang,  Lansothung 
Lotha, Shri Wopansao, Shri Bokato, Shri Aaron,  Yimchunger, Shri Imnawapang

Odisha

Shri M. Yogajayanand, Shri Aksshay Kumar Patnayaik, Shri T.Ashok Kumar, Dr. Jag-
yandatt Pati, Dr. Prakash Chand Gogineni, Dr. Smrat Gowda D.S., Shri  Sudhanshu 
Sekhar Khora, Shri Sai Kiran D.N., Shri Saroj Kumar Panda, Shri Samir Kuamr 
Satpathy, Ms. Anshu Pragyan Das, Shri Bimal Prasanna Acharya, Bidya Sagar, Shri 
Pradeep Kumar Dey, Shri Nikesh Kumar Mahapatra, Shri  Samresh Kumar Biswal, 
Shri Bhakta P. Rath, Dr. Nimai Charan Palei, Shri Harshvardhan Singh Rathore, 
Shri Gatikrishna Behera, Shri Pankaj Kumar, Das

Rajasthan

Shri Sedu Ram Yadav, Shri R. N. Meena, Shri T. C. Verma, Shri R. K., Khairwa, Shri 
Mahendra Kumar Sharma, Shri Bijo Joy, Shri Alok, Gupta, Shri Sudarshan Sharma, 
Shri Sangram Singh Katiyar, Shri  Sanjeev Kumar Sharma, Shri D. P. Jagawat, Shri 
Manas Singh, Shri  Arun Kumar D, Shri Maria Shine, Shri Arvind Kumar Jha, Dr. 
Ramanad, Bhakar, Shri Vinod Rai, Shri Kishore Singh, Shri Bheru Singh Rathore, 
Shri kishan Singh Ranawat, Shri Devendra Kumar Purohit Shri jayanti, lal Garasiya, 
Shri Tarun Kumar Mehra, Shri Anurag Bhatnagar, Shri Hari Mohan Meena, Md. 
Mairaj, Shri N. Gokulakkannan, Shri Devendra Singh, Shri Rajrajeshwar Thaker, 
Shri Prayas Auddy, Shri Kaushik, Koli, Ms. Deepali Chatrath, Shri Mohit Kumar 
Patra, Ms. Stuti Anjaria, Ms. Aritra Roy, Ms. Gayatri Bakhale, Ms. Sumandrita Ba-
nerjee, Shri Abhishek Petwal, Shri Devrat Singh, Shri Pankaj Ojha, Shri Omkar 
Nar, Shri Rohan Desai, Shri Gaurav Shinde, Ms. Oindrila Paul, Ms. Preeti Tripathy

Tamil Nadu

Shri S. Ramasubramanian, Shri D. Venkatesh, Shri Nihar Ranjan, Shri S. Ramasu-
bramaniyan, Shri Deepak S. Bilgi, Dr. N. Senthil Kumar, Shri R. Padmawathe, Shri A. 
S.Marimuthu, Shri S. Arokiaraj Xavier, Shri M. G. Ganeshan, Dr. P. K.Dileep, Shri S. 
N.Tejesvi, Smt. C. H. Padma, Smt. C. Vidhya, Shri Selvi. S. Senbagapriya, Dr. Bhosale 
Sachin Tukaram, Shri L. C. S. Srikanth, Shri P.  Arunkumar, Shri R. Kirubashankkar, 
Shri Devendra Kumar Meena, Shri Kulal Yogesh Vilas, Shri S. Anand, Dr. H. Dileep 
Kumar, Mrs. C.Vidhya, Dr. J. R. Samartha, Dr. Gurusamay Dubbala, Shri A. Anbu, 
Shri D. Rameswaran, Shri N. Sridharan, Shri Ashok Kumar, Shri M. llayaraja, Shri K. 
Ganesh Ram, Shri M. Dhayananthan, Shri L. Sivakumar, Shri N. Manojkumar, Shri 
N. Rajendran, Shri Kanthan, Shri N. Mariyappan, Shri S. Murali, Shri R. Ramesh, 
Shri C. Sivakumar, Shri K. Suresh, Shri P. Ganeshpandiayan, Dr. V. Saravanan, Shri 
D. Dinesh, Shri S. Sathish, Shri M. Ramalingam, Shri C. Sakthivel, Shri J. Peter 
Prem Chakravarthi, Shri N. Sridhran, Shri Karthik Thamizharasu, Shri K. Anvar, 
Dr. K. Mahesh Kumar, Shri  C. Sakthivel, Shri G. Karthikeyan, Shri J. Yogesh, Shri 
M. Palanisamy, , Dr. P. Santhosh Kumar, Dr. A. Samson, Shri M. Parthiban, Shri D. 
Keerthivasan, Miss. S. Meenakshi Sundaram, Miss. R. Nagalakshmi, Shri R. Muni-
yandi, Shri M. Murugan, Mrs. S. Agnes Jeya Packiavathi Shri P. Yogeswaran, Shri J. 
Dalson Mani, Smt. S. Buvaneswari, Shri P. Gunalan.
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State Persons

Telangana

Shri B. Srinivas; IFS, Sri M. J. Akbar, Ms Sunitha Bhagavath, Smt N. Kshitija, P.V. Raja 
Rao, Shri D. Bheema, Shri C.P. Vinod Kumar, G.Ramalingam, Sri G. Kista Goud, 
Sri Sivala Rambabu, Sri D., Venkateshwar Reddy, Sri A. Venkateshwarlu, Sri S. Sat-
yanarayana, Sri P. Ramakrishna, Shivani Dogra, Sri VikasMeena, Sri S Shantharam, 
Sri Petla Rajashekar, Shri JoguYellam, Sri S. Mahaboob, Sri Narsimha, Sri M. Ravi 
Kanth, Sri Md. Saleem, 

Uttarakhand

Shri Rahul, Shri Naresh Kumar, Dr. Dheeraj Pandey, Dr. Saket Badola, Shri Sid-
dhant Umaria, Mrs Kalyani, Shri Neeraj Sharma, Shri Digant, Nayak, Shri Sher 
Singh, Shri Bhuvan Chand Upreti, Shri Rajendra, Kumar BishtShri Neeraj Sharma, 
Shri Prakash Chandra Arya, Shri Kishan Chand, Ramakant Tiwadi, Shri Brij Bharti 
Sharma, Shri LR, Nag, Shri Amit Goswami, Shri Harish Negi, Mrs Shalini Joshi, Shri 
Lalit, Mohan Arya, Mrs. Prema Tiwadi, Shri Shiv Shankar Giri, Shri Neeraj, Negi, 
Shri Ashu Saini, Shri Sanjay Pandey, Dr. I.P. Bopanna (WWF, India), Dr. Meeraj An-
war (WWF India), Shri Devrishi Chattopadhyay, (WWF India), Shri Devrat Pan-
war (WWF India), Shri Siddhant Umaria, (WWF India), Shri Yash Kumar Agar-
wal (WWF India), (CONT.), Shri Ankur Patra (WWF India), Shri Arpan Gupta 
(WWF India), Shri Jagjivan Dhami (WWF India),  Shri Puran Singh (WWF India), 
Shri Paramdeep Singh (WWF India), Shri Sajal Singh (WWF India), Shri  Shrestha 
Singh (WWF India), Miss Ankita Chand (WWF India), Miss. Riya Adak (WWF 
India), Sher Singh (WWF), Bhuwan Chand Upreti (WWF), Rajender Kumar Bist 
(WWF), Shri Pradeep Dhaulakhandi (UKFD)

Uttar Pradesh

Shri Sanjay Kumar Pathak , Shri Kailash Prakash, ShriSameer, Kumar, Shri Sundre-
sha, Shri Akashdeep Bhadwan, Shri Naveen, Khandelwal, Shri Sitanshu Pandey, Shri 
Satyapal Singh, Shri Girdhari Lal, Shri Sobran Lal, Shri Shivbabu Saroj , Shri Vimlesh 
Kumar, ShriRam ji, Shri Shatrohan lal, Shri Chandrabhal Singh, Shri Ramkumar, 
Shri Surendar Kumar, Shri Wazir hasan, Shri Arun Mohan, Shri Pramod, Kumar 
Srivastav, Shri Radheysyam, Shri Mobeen Arif, Shri Apoorv, Gupta, Shri G P Rana, 
Shri Rambharan Yadav, Shri Angad Prasad Singh, Shri Mayank Pandey, ShriMohit 
singh, Shri Liladhar, Shri  Radheyshyam, Shri Ramphool Yadav, Shri Amit Gangwar, 
Shri Rakesh, Kumar, ShriChandprakash, Shri Vijay Pal, Shri Dulare , ShriAjay Kumar, 
Shri Uday Pratap Singh, Shri Manoj Kumar, ShriKrishan, Kumar Pal, Shri Dharmen-
da Dhaka, Shri Ramkant Pandey, Dr. Mudit, Gupta, Shri Ashish Bista, Shri Rohit 
Ravi(WWF India), Shri Dabeer, Hasan(WWF India), Shri Naresh Lodhi(WWF In-
dia), Shri Kandhai Lal (WWF India), Shri Anil Kumar Srivastav (WWF India), Shri 
Devendar Kumar (WWF India), Shri Premchand(WWF India), Shri Ramlakhan 
(WWF India), Shri Mukesh Kumar(WWF India), Shri Rahul Kumar(WWF India), 
Shri Ravi Saxena(WWF India), Shri Mohd. Shahid (WWF India).

West Bengal

Shri Rajendra Jakher, Shri Buddha Raj Sewa, Shri Tapas Das, Shri Ajay Kumar Das, 
Shri Apurba Sen, Shri Milan Kanti Mandal, Shri Deepak M., Shri Parveen Kaswan, 
Shri S. Jones Justin, Shri Harish, Shri Soumen Mondal, Shri Nabi Kanth Jha, Shri 
Pallab Mukherjee, Shri Ranjan Talukdar, Shri Gebu Lepcha, Shri Novojit De, Shri D. 
Roy, Shri Partha Sarathi Pramanik, Shri Partha Pratim Tripathi, Shri Amalendu, Maji, 
Shri Arnab Das, Shri Arnab Choudhary, Shri Sujit Kr Barma, Shri Narendranath 
Dutta, Shri Anurag Chowdhury, Shri Chinmoy, Barman, Shri Samiran Mukherjee, 
Shri Avik Das, Shri Syeed Saeef, Rahman, Shri Biswajit Das, Shri Nur Islam, Shri-
Ankan Nandi, Shri Raj Kumar Saha , Shri Biplab Ghosh, Shri Subhayu Saha, Shri 
Ashim Kumar, Dandapat, Shri Monojit Chakraborty, Shri Debasish Mondal, Shri 
Amitesh Satpathy, Shri Soham Mitra, Shri Subhayu Saha, Shri Prabhat, Kr Barman, 
Shri Promit Lal, Shri Mayukh Ghose, Shri Debojyoty, Ghosh, Shri Shekhar Sarkar, 
Shri Orvill Nazarearth, Ms. Shikha Jasrotia.
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NTCA

National Tiger Conservation Authority
B-1 Wing, 7th Floor, Pt. Deendayal
Antyodaya Bhawan, CGO Complex
New Delhi, 110003

ms-ntca@nic.in, dig1-ntca@nic.in

WII

Nodal Of昀椀cer, NTCA Tiger Cell
Wildlife Institute of India, 
Chandrabani Dehradun, 
Uttarakhnad, 248001

tigercell@wii.gov.in 

mailto:ms-ntca@nic.in
mailto:dig1-ntca@nic.in
mailto:tigercell@wii.gov.in

