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Population status and habitat use of Indian Grey Wolf Canis lupus pallipes
in Pench Tiger Reserve, Madhya Pradesh, India

Iqra Rabbani'@® & Sharad Kumar?2@®
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Abstract: Wolves, once one of the most widely distributed carnivores on Earth, have experienced drastic population declines and range
contractions due to anthropogenic pressures. We studied the population status and habitat utilization of the Indian Grey Wolf in Pench
Tiger Reserve (PTR). Both direct and indirect evidence were used to assess wolf presence, and Bonferroni confidence intervals were
calculated to analyze habitat utilization. Wolf distribution was found to be restricted to the Khawasa Range of PTR, with the Khawasa
Beat showing the highest encounter rate (0.154/km). Most wolf signs were recorded in mixed habitats (miscellaneous), underscoring the
importance of these areas for the species’ long-term conservation. A significant positive correlation was observed between tree-cutting
and wolf encounter rate (r = 0.976, p = 0.024, df = 3), suggesting that habitat changes associated with tree removal may influence wolf
activity.

Keywords: Anthropogenic pressures, Bonferroni confidence intervals, buffer zone, camera trap, carnivores, correlation, direct and
indirect evidence, encounter rate, grazing, tree-cutting.
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Population status and habitat use of canis lupus pallipes in Pench TR

INTRODUCTION

The Grey Wolf Canis lupus, the largest member of
the canid family, inhabits a wide range of terrestrial
ecosystems (Mech 1974; Jhala & Giles 1991). Its global
distribution spans across 68 countries, making it one of
the most widely distributed terrestrial mammals (Boitani
et al. 2020). Among the 10 subspecies of Grey Wolf
recognized worldwide (Boitani et al. 2020; Werhahn
2020), India harbors two distinct subspecies: the
Himalayan or Tibetan Wolf Canis lupus chanco and the
Indian Grey Wolf or Indian Peninsular Wolf Canis lupus
pallipes (Aggarwal et al. 2003; Sharma et al. 2004). The
Indian Grey Wolf is a keystone carnivore of India’s semi-
arid and grassland ecosystems. Despite its ecological
significance, the taxon remains one of the least studied
large carnivores in the country, often overshadowed by
charismatic megafauna such as the elephant, tiger, and
leopard. In India, the Indian Grey Wolf is protected under
Schedule | of the Wildlife (Protection) Act, 1972 and is
listed as ‘Vulnerable’ by the IUCN as its populations are
considered fragmented and declining due to increasing
anthropogenic pressures (IUCN 2025).

Over the past few decades, the global decline of
large carnivores has emerged as a critical conservation
issue, with many species experiencing significant range
contractions and population losses (Weber & Rabinowitz
1996; Ripple et al. 2014; Fernandez-Sepulveda & Martin
2022). The Indian Grey Wolf is no exception, having
suffered a substantial decline across much of its historical
distribution (Mech 1970). This decline has been largely
attributed to habitat degradation, increasing human-
wolf negative interactions, low public awareness, and
in some areas, targeted persecution and extermination
campaigns (Habib 2007). The estimated population of
the Indian Grey Wolf in India is around 3,170 individuals
(Jhalaetal.2022), distributed across fragmented habitats
with little to no connectivity between metapopulations.
This highlights the urgent need for region-specific
conservation strategies tailored to local ecological and
sociopolitical contexts. It is estimated that India has a
total of 89,138 km? suitable habitats for breeding packs;
the largest continuous breeding habitat is located in
the Central Indian landscape (Jhala et al. 2022). The
remaining populations of the Indian Grey Wolf are small,
fragmented, and increasingly isolated, making them
highly vulnerable to local extinction. Without targeted
management interventions and scientific understanding
of their population status and habitat needs, the long-
term viability of these populations remains at risk (Singh
& Kumara 2006; Becker et al. 2008).

RrRabbani § Kumar

Reliable information on population size and habitat
use is essential for the effective conservation of any
threatened species (Sousa-Silva et al. 2014). Acquiring
such data is particularly challenging for species like
the Indian Grey Wolf, which occur at low densities and
inhabit vast, human-dominated landscapes (Mahajan
et al. 2022a). Although several studies have assessed
the species’ status at local and regional scales (Jhala &
Giles 1991; Kumar & Rahmani 1997; Kumar 1998; Singh
& Kumara 2006), and a few at the national level (Shahi
1982; Jhala 1993, 2003; Karanth et al. 2009; Srivathsa
et al. 2020; Jhala 2022), knowledge gaps still persist
regarding their ecological preferences across different
landscapes.

Pench Tiger Reserve (PTR), located in the Satpura-
Maikal landscape of central India, is a known stronghold
for apex predators like the Bengal Tiger Panthera tigris
and Leopard Panthera pardus. However, its role as a
habitat for lesser-known carnivores such as the Indian
Grey Wolf is poorly understood. Understanding the
population status and habitat utilization patterns of the
Indian Grey Wolf in a multi-use landscape of PTR is crucial
for informed conservation and management efforts. This
study aims to assess the current distribution and habitat
preferences of the Indian Grey Wolf within Pench Tiger
Reserve, Madhya Pradesh. By identifying key habitats and
anthropogenic influences, the findings will contribute to
evidence-based strategies for the conservation of this
ecologically important yet vulnerable carnivore.

MATERIAL AND METHODS

Study Area

The study was conducted in PTR, located in the
central Indian state of Madhya Pradesh (Figure 1). The
Reserve spans an area of 1,179.63 km? and falls within
the Seoni and Chhindwara districts. Geographically, PTR
lies between 78.916-79.583 °E and 21.583-22.000 °N.
The elevation ranges 425-600 m. Although some areas
like the Karmajhiri Range are plains, the majority of PTR’s
terrain is characterized by gently undulating landscapes
interspersed with seasonal streams and ‘nallahs’. The
region experiences a wide temperature range, from 0°C
in winter to 45°C in summer (Sankar et al. 2000), with
an average annual rainfall of approximately 1,300 mm.
The climate is marked by four distinct seasons: summer
(March—June), monsoon (July—August), post-monsoon

(September—November), and winter (December—
February).
The vegetation in Pench Tiger Reserve is
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Image 1. Map depicting the location of study area: Khawasa Range, Pench Tiger Reserve, Madhya Pradesh.

predominantly composed of dry deciduous forests,
comprising pure Teak Tectona grandis forest, Teak-
mixed forest, mixed forests, bamboo forest, and open
grasslands. The reserve supports a diverse assemblage
of carnivores, including the Tiger, Leopard, Dhole
Cuon alpinus, Jungle Cat Felis chaus, Small Indian Civet
Viverricula indica, Sloth Bear Melursus ursinus, Golden
Jackal Canis aureus, Indian Grey Wolf, and Common
Palm Civet Paradoxurus hermaphroditus. The herbivore
community includes species such as the Sambar Rusa
unicolor, Chital or Spotted Deer Axis axis, Gaur Bos
gaurus, Nilgai Boselaphus tragocamelus, and Chousingha
or Four-horned Antelope Tetracerus quadricornis. In
addition to mammals, the reserve hosts a rich diversity
of birdlife, with over 250 recorded species.

Methods

Camera-trapping data in 2019-2023 were collected
from the forest department of Pench Tiger Reserve.
Data analysis revealed the presence of the Indian Grey
Wolf exclusively in the Khawasa Range of the Reserve.
Accordingly, the Khawasa Range was selected for further
data collection (January—March 2023) on population
status and habitat use of wolves. The range is a multi-use
area of the Reserve and predominantly characterized
by tropical dry deciduous forest. The vegetation is
dominated by Teak along with associated species such as
Mahua Madhuca indica, Saja Terminalia tomentosa, and
Tendu Diospyros melanoxylon. The range experiences

moderate level of human disturbance like livestock
grazing, tree-lopping, and the seasonal collection of
forest products like Mahua flowers and Tendu leaves.
The range comprises nine forest beats, each of which
was chosen as a sampling unit to assess the population
status and habitat utilization patterns of the species.

Wolf status and habitat use across forest beats were
assessed by systematically searching for and recording
both direct and indirect evidences of wolves. Surveys
were conducted along all trails, roads, and nallahs within
the different beats, as these features are commonly
used by wolves for movement within their home ranges.
Survey efforts involved walking 171 km? across these
features. This approach increases the probability of
detecting wolf evidence compared to random surveys
(Mahajan et al. 2022b). To minimize bias arising from
misidentification, only fresh signs were recorded during
the survey.

Whenever direct or indirect evidence of wolves
was encountered, data on evidence type, location,
habitat, terrain and status of anthropogenic pressures
were collected. To differentiate indirect evidence of
the Indian Grey Wolf from those of related sympatric
species such as the Domestic Dog Canis familiaris and
Golden Jackal Canis aureus, we compared pugmarks,
scats, and associated field signs during surveys. Wolf
pugmarks are large (7-10 cm in length), oval and
symmetrical shape with a straight posterior margin of
the heel pad, whereas dog tracks are more variable in
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size, often rounder and asymmetrical with prominent
claw impressions, and jackal tracks are smaller (4.5-6
cm), compact, and narrower (Talwar & Usmani 2005;
Mahajan et al. 2022b). Scats were distinguished based
on size, shape, and contents. The wolf scats are thick
(2-3 cm diameter), rope-like, and generally contained
hair, bones, and prey remains; dog scats are irregular,
softer, and often contained anthropogenic matter; jackal
scats are smaller (1.5-2 cm diameter), segmented, and
frequently contained fruit seeds in addition to hair (Jhala
2003; Rather 2021; Mahajan et al. 2022b). Data from
camera-trapping and evidence surveys were used for
the analysis of habitat use.

To quantify habitat conditions and habitat use,
random sampling plots were laid in each beat. For the
tree-layer assessment, a circular plot with a 10-m radius
was used. Within this, a nested 5-m radius circular plot
was laid to assess the shrub layer following Haleem &
Ilyas (2023). The data collected from these plots were
used to quantify vegetation characteristics, including
species density, diversity, richness, and evenness, which
were then used to understand patterns of wolf habitat
utilization. The area under different habitat types was
determined using Remote sensing and geographic
information system (GIS) analysis based on the land use
and land cover (LULC) map of the study area.

Analysis

The trails were monitored once, covering a total
distance of 171 km. Beat-wise encounter rates were
calculated by dividing the total number of wolf evidence
recorded in each beat by the total distance travelled
within that beat (Table 1). To evaluate the relationship
between anthropogenic pressures and wolf presence,
non-parametric correlation analysis was conducted
using SPSS version 22.0 (IBM Corp 2013). Vegetation
attributes, including tree and shrub diversity, richness,
and evenness, were computed using PAST software.

Data on direct and indirect wolf evidence were
segregated by habitat type. A chi-square test was
performed to examine whether the distribution of
wolf evidence differed significantly among the various

RrRabbani § Kumar

habitat types. To assess habitat use patterns by wolves,
Bonferroni confidence intervals were calculated (Neu
et al. 1974; Byres et al. 1994). Habitat preferences
and avoidance were determined based on these
intervals.

RESULTS

Over the past five years, a total of 27 camera-trap
captures of the Indian Grey Wolf were recorded in the
Khawasa Range. The camera trap data revealed the
presence of wolves in six out of nine beats of Khawasa
range: Kothar, Amajihri, Amabari, Teliya, Vijaypani, and
Khawasa. No wolf detections were recorded in East
Kohka, Mohgaon, and Pipariya beats. Among the beats
where wolves were captured, Kothar Beat recorded the
highest number of captures, while Amajihri and Teliya
had the lowest (Figure 2).

A total of 13 direct and indirect signs of Indian Grey
Wolf presence were recorded during the sign survey,
confirming their occurrence in only four out of the nine
beats of the Khawasa Range. The highest encounter rate
was recorded in the Khawasa Beat (0.15 evidences/km),
while the lowest was in Pipariya Beat (0.12 evidences/
km) (Table 1). The analysis of anthropogenic pressures in
beats with wolf presence revealed varying intensities of
human activities. The highest tree-lopping was recorded
in Pipariya Beat (95 trees/ha) while the lowest was in
Khawasa Beat. The highest tree-cutting was recorded
in Khawasa (81.9 trees/ha), whereas Pipariya Beat had
the lowest tree-cutting. The highest intensity of grazing
was recorded in Vijaypani while there was no grazing
in Aamajhiri (Table 1). No significant correlation was
observed between the wolf encounter rate and most
anthropogenic pressures, except for tree-cutting, which
showed a strong positive correlation with encounter
rate (r=0.976, p = 0.024, df = 3).

In terms of shrub composition, Ambari had the
highest shrub diversity (1.673), while East Kohka showed
the highest shrub richness (1.593), and Ambari again
had the highest shrub evenness (0.7608). Conversely,

Table 1. Status of the anthropogenic pressures in beats with wolf presence in Pench Tiger Reserve.

Beats Wolf encounter Tree-lopping Tree-cutting Cattle dung piles
rate (evidence/km) density (ha) density (ha) density (ha)
Khawasa 0.154 40.9 81.9 22.7
Aamajhiri 0.137 47.8 15.9 0.0
Pipariya 0.121 95.5 15.9 79.6
Vijaypani 0.141 63.7 31.8 111.5
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the lowest shrub diversity was observed in Kothar
(1.022), lowest richness in Mohgaon (1.027), and lowest
evenness in Kothar (0.3968) (Table 2).

Habitat-wise comparison of vegetation parameters
revealed that the mixed habitat (Miscellaneous Forest)
had the highest tree diversity (2.84), richness (4.345)
and evenness (0.5351), which indicates species in
mixed habitats are more evenly distributed than in Teak
and Teak-mixed habitat (Table 3). Analysis of 40 wolf
evidences (including camera-trap captures) across three
habitat types — mixed, teak mixed, and teak — revealed
that the majority of evidence (32) was recorded from
mixed habitat, while Teak and Teak-mixed habitats
each had four evidences. A chi-square test indicated no
statistically significant difference in habitat utilization by
the Indian Grey Wolf (x? = 4.9, df = 2, p = 0.05), although
the test statistic was close to the critical value. To further
assess habitat preference, Bonferroni confidence
intervals were calculated (Table 3). The results suggested
that Teak habitat was utilized less than its availability,
whereas mixed and Teak-mixed habitats were used in
proportion to their availability.

DISCUSSION

This study revealed that the distribution of the
Indian Grey Wolf in PTR is restricted to the Khawasa
Range, which lies in the buffer zone, with most sightings
occurring near human settlements. Their absence from
the core area and exclusive presence in the buffer zone
aligns with findings by Jhala et al. (2022), who suggest
that wolves prefer habitats with low to moderate
densities of dominant predators such as tigers and
leopards. This avoidance may be attributed to the high
density of tigers and leopards in the core zone of the

RrRabbanl § Kumar

study area, indicating that wolves actively avoid areas
dominated by larger carnivores. The proximity of wolf
sightings to human settlements suggests opportunistic
behaviour, likely driven by availability of livestock
carcasses and anthropogenic waste near human
settlements, an adaptive trait also documented in other
studies (Jethva & Jhala 2004; Becker et al. 2008; Sharma
et al. 2019). By utilizing consistent and energy-efficient
food sources such as livestock carcasses and human
waste, wolves may compensate for limited access to
wild prey resulting from interference or competition
with dominant carnivores (Becker et al. 2008).

Habitat composition also plays a significant role in
influencing wolf distribution in the study area. Results
of the study indicate a preference for mixed and Teak-
mixed forest types, which provide both concealment
and prey opportunities. These habitats tend to support
higher densities of herbivores due to their diverse
ground vegetation and structural complexity (Karanth &
Sunquist 1995), thereby indirectly benefiting wolves.

The significant positive correlation between tree-
cutting and wolf encounter rate indicates that higher
tree felling is associated with increased wolf activity.
Tree-cutting creates open spaces and such areas also
have more dirt roads and trails, which may facilitate wolf
movement and improve hunting efficiency by increasing
prey visibility and accessibility. Additionally, tree-cutting
can enhance the growth of ground vegetation (shrub and
herb layers). This improved ground cover may further
contribute to habitat suitability by supporting higher
prey abundance and enhancing foraging opportunities
for wolves. This pattern highlights the species’ ability
to exploit human-modified habitats. Similar findings
have been reported in other studies, where wolves
were observed to use logging roads, clear-cuts, and
other disturbed habitats to optimize travel and foraging

9 - 8
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57
= > 2 2
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Figure 2. Beat-wise number of captures of the Indian Grey Wolf in the Khawasa range of Pench Tiger Reserve.
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Table 2. Habitat-wise tree and shrub indices and counts of wolf evidence in Pench Tiger Reserve.

Habitat Tree diversity Tree richness Tree evenness Shrub diversity Shrub richness Shrub evenness Wolf evidence
Mixed 2.84 4.345 0.5351 0.811 1.957 0.5144 32
Teak 1.687 3.049 0.2843 0.8107 2.213 0.654 4
Teak Mixed 2.02 3.717 0.3428 0.5522 0.9128 0.5508 4

Table 3. Availability and expected proportional usage with 95% Bonferroni confidence intervals.

Habitat Observed usage Expected usage Actual proportional Expected proportional Bonferroni confidence Remark
use (Pi) use (Pio) interval

Mixed 32 26.96 0.8 0.67 0.654 < Pi<0.945 0

Teak 4 10.02 0.1 0.25 -0.009 < Pi<0.209 -

Teak mixed 4 3.005 0.1 0.07 -0.009 < Pi<0.209 0

-—Avoided | +—Preferred | 0—used in accordance to availability.

efficiency (Whittington et al. 2005; Houle et al. 2010).
Therefore, the observed relationship may reflect a
functional response of wolves to human-mediated
habitat changes, demonstrating their adaptability in
human-dominated landscapes.

Study findings highlight that buffer zones are not
merely peripheral spaces but serve as critical habitats
for many wildlife species, including wolves. These
areas must be recognized for their ecological value
and managed accordingly. An effective conservation
strategy should integrate habitat management, scientific
research, and active community participation to ensure
the protection of wildlife across the landscape. To ensure
the long-term conservation of wolves in the region,
it is essential to adopt a landscape-level conservation
approach. Given that wolf packs require large home
ranges, ranging 150-300 km? (Jhala 2003; Habib 2007),
focusing solely on small habitat patches is insufficient.
Conservation efforts should prioritize the protection of
natural habitat features and the maintenance of wildlife
corridors, enabling free movement between areas and
promoting population connectivity (Sharma et al. 2019;
Gubbi et al. 2020).

REFERENCES

Aggarwal, R.K., J. Ramadevi & L. Singh (2003). Ancient origin and
evolution of the Indian wolf: Evidence from mitochondrial DNA
typing of wolves from Trans-Himalayan region and Peninsular India.
Genome Biology 4: 1-30.

Becker, M.S., R.A. Garrott, P.J. White, C.N. Gower, E.J. Bergman & R.
Jaffe (2008). Wolf prey selection in an elk—bison system: Choice or
circumstance? Terrestrial Ecology 3: 305-337.

Boitani, L., M. Phillips & Y.V. Jhala (2020). Canis lupus. The IUCN Red
List of Threatened Species. https://doi.org/10.2305/IUCN.UK.2018-
2.RLTS.T3746A163508960.en

Fernandez-Sepulveda, J. & C.A. Martin (2022). Conservation status of
the world’s carnivorous mammals (order Carnivora). Mammalian
Biology 102(5-6): 1911-1925. https://doi.org/10.1007/s42991-
022-00305-8

Government of India. (1972). The Wildlife (Protection) Act, 1972 (Act
No. 53 of 1972). Ministry of Law, Justice and Company Affairs, New
Delhi, India.

Gubbi, S., S. Ramesh, A.M. Menon, M.N. Girish & H.C. Poornesha
(2020). The lone wolf: new distribution update of the Indian Grey
Wolf (Canis lupus pallipes) in southern India. Canid Biology &
Conservation 22(6): 21-24.

Habib, B. (2007). Ecology of Indian wolf (Canis lupus pallipes Sykes,
1831) in the Great Indian Bustard Sanctuary, Maharashtra, India.
Ph.D. Thesis. Department of Wildlife Sciences, Aligarh Muslim
University, Aligarh, India, xi+264 pp.

Habib, B. & S. Kumar (2007). Den shifting by wolves in semi-wild
landscapes in the Deccan Plateau, Maharashtra. Journal of Zoology
272:259-265 .

Haleem, A. & O. llyas (2023). Status distribution and factors affecting
the habitat selection by Sambar Deer (Rusa unicolor) in Pench Tiger
Reserve, Madhya Pradesh, India. Journal of Threatened Taxa 15(1):
22371-22380. https://doi.org/10.11609/jott.7597.15.1.22371-
22380

Houle, M., D. Fortin, C. Dussault, R. Courtois & J.-P. Ouellet. (2010).
Cumulative effects of forestry on habitat use by Gray Wolf (Canis
lupus) in the boreal forest. Landscape Ecology 25(3): 419-433.
https://doi.org/10.1007/s10980-009-9420-2

IBM Corp. (2013). IBM SPSS Statistics for Windows, Version 22.0. 1BM
Corp., Armonk, NY.

International Union for Conservation of Nature (IUCN) (2025). The
IUCN Red List of Threatened Species (Version 2025-2). https://www.
iucnredlist.org

Jethva, B.D. & Y.V. Jhala (2004). Foraging ecology, economics and
conservation of Indian wolves in the Bhal region of Gujarat,
Western India. Biological Conservation 116: 351-357. https://doi.
org/10.1016/S0006-3207(03)00218-0

Jhala, Y.V. (1991). The habitat and population dynamics of wolves and
blackbuck in Velavadar National Park, Gujarat, India. Ph.D. Thesis.
Virginia Polytechnic Institute and State University, 199 pp.

Jhala, Y.V. (1993). Predation on blackbuck by wolves in Velavadar
National Park. Conservation Biology 7(4): 874—881.

Jhala, Y.V. (2003). Status, ecology and conservation of the Indian wolf
(Canis lupus pallipes). Journal of the Bombay Natural History Society
100: 293-307.

Jhala, Y.V. & R.H. Giles Jr. (1991). The status and conservation of the
wolf in Gujarat and Rajasthan, India. Conservation Biology 5(4):

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 February 2026 | 12(2): 22399-28405


https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T3746A163508960.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T3746A163508960.en
https://doi.org/10.1007/s42991-022-00305-8
https://doi.org/10.1007/s42991-022-00305-8
https://doi.org/10.11609/jott.7597.15.1.22371-22380
https://doi.org/10.11609/jott.7597.15.1.22371-22380
https://doi.org/10.1007/s10980-009-9420-2
https://doi.org/10.1016/S0006-3207(03)00218-0
https://doi.org/10.1016/S0006-3207(03)00218-0

Population status and habitat use of Canis lupus pallipes in Pench TR

476-483. https://doi.org/10.1111/j.1523-1739.1991.tb00354.x

Jhala, Y.V., S. Saini, S. Kumar & Q. Qureshi (2022). Distribution,
status, and conservation of the Indian peninsular wolf. Frontiers in
Ecology and Evolution 10: Article 814966. https://doi.org/10.3389/
fevo.2022.814966

Karanth, K.U. & M.E. Sunquist (1995). Prey selection by tiger, leopard,
and dhole in tropical forests. Journal of Animal Ecology 64(4): 439—
450. https://doi.org/10.2307/5647

Karanth, K.K., J.D. Nichols, J.E. Hines, K.U. Karanth & N.L. Christensen
(2009). Patterns and determinants of mammal species occurrence
in India. Journal of Applied Ecology 46(6): 1189-1200. https://doi.
org/10.1111/j.1365-2664.2009.01710.x

Kumar, S. (1998). Ecology and behaviour of Indian Grey Wolf (Canis
lupus pallipes) in the Deccan Grasslands of Solapur, Maharashtra.
P.Hd. Thesis.. Centre of Wildlife and Ornithology, Aligarh Muslim
University, Aligarh, India, 261 pp.

Kumar, S. & A.R. Rahmani (1995). Conservation of the Grey Wolf in
Great Indian Bustard Sanctuary at Nannaj, Maharashtra, India, pp.
364-367. In: Bissonette, J.A. & P. R. Krausman (eds.). Proceedings
of the international symposium on ecology and management of
ungulates in India.

Mahajan, P., R. Chaudhary, A. Kazi & D. Khandal (2022a). Spatial
determinants of livestock depredation and human attitude toward
wolves in Kailadevi Wildlife Sanctuary, Rajasthan, India. Frontiers
in Ecology and Evolution 10: 855084. https://doi.org/10.3389/
fevo.2022.855084

Mabhajan, P., D. Khandal & K. Chandrawal (2022b). Factors influencing
habitat-use of Indian Grey Wolf in the semiarid landscape of western
India. Mammal Study 47(1): 23-37. https://doi.org/10.3106/
ms2021-0029

Mech, L.D. (1974). Canis lupus. Mammalian Species 37: 1-6. https://
doi.org/10.2307/3503924

Morrison, M.L., B.G. Marcot & R.W. Mannan (1992). Wildlife—-Habitat
Relationships: Concepts and Applications. University of Wisconsin
Press, 520 pp.

Neu, C.W., C.R. Byers & J.M. Peek (1974). A technique for analysis of
utilization—availability data. The Journal of Wildlife Management
38(3): 541-545. https://doi.org/10.2307/3800887

Rather, T.A. (2021). Ecology of carnivores in buffer zone of the
Bandhavgarh Tiger Reserve, Madhya Pradesh, India. Ph.D. Thesis.

RrRabbanl § Kumar

Department of Wildlife Sciences, Aligarh Muslim University, Aligarh,
India, xxiii+271 pp.

Ripple, W.J., J.A. Estes, R.L. Beschta, C.C. Wilmers, E.G. Ritchie, M.
Hebblewhite, J. Berger, B. ElImhagen, M. Letnic, M.P. Nelson, O.J.
Schmitz, D.W. Smith, A.D. Wallach & A.J. Wirsing (2014). Status
and ecological effects of the world’s largest carnivores. Science
343(6167): 1241484. https://doi.org/10.1126/science.1241484

Shahi, S.P. (1982). Report of Grey Wolf (Canis lupus pallipes) in India:
A preliminary survey. Journal of the Bombay Natural History Society
79:493-502.

Sharma, D.K., J.E. Maldonado, Y.V. Jhala & R.C. Fleischer (2004).
Ancient wolf lineages in India. Proceedings of the Royal Society B:
Biological Sciences 271(Suppl. 3): S1-S4. https://doi.org/10.1098/
rsbl.2003.0071

Sharma, L.K., T. Mukherjee, P.C. Saren & K. Chandra (2019).
Identifying suitable habitat and corridors for Indian Grey Wolf (Canis
lupus pallipes) in Chotta Nagpur Plateau and Lower Gangetic Plains:
A species with differential management needs. PLoS ONE 14(4):
e0215019. https://doi.org/10.1371/journal.pone.0215019

Singh, M. & H.N. Kumara (2006). Distribution, status and conservation
of Indian Gray Wolf (Canis lupus pallipes) in Karnataka, India.
Journal of Zoology 270(1): 164-169. https://doi.org/10.1111
/i-1469-7998.2006.00103

Sousa-Silva, R., P. Alves, J. Honrado & A. Lomba (2014). Improving the
assessment and reporting on rare and endangered species through
species distribution models. Global Ecology and Conservation 2:
226-237. https://doi.org/10.1016/j.gecco.2014.09.01

Talwar, R. & A. Usmani (2005). Reading pugmarks: A pocket guide for
forest guards (Revised ed.). Tiger & Wildlife Programme, WWF-India

Weber, W. & A. Rabinowitz (1996). A global perspective on large
carnivore conservation. Conservation Biology 10: 1045-1054.

Werhahn, G. (2020). Phylogeny and ecology of the Himalayan wolf.
Ph.D. Thesis. Wildlife Conservation Research, Unit Department of
Zoology, University of Oxford, 437 pp.

White, G.C. & R.A. Garrott (1990). Habitat analysis, pp. 183-205. In:
Analysis of wildlife radio-tracking data. Academic Press.

Whittington, J., C.C.S. Clair & G. Mercer (2005). Spatial responses
of wolves to and  road trails in mountain valleys. Ecological
Applications 15(2): 543— 553. https://doi.org/10.1890/03-5317

zoJreach

Threatened Taxa

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 February 2026 | 12(2): 22399-28405



https://doi.org/10.1111/j.1523-1739.1991.tb00354.x
https://doi.org/10.2307/5647
https://doi.org/10.3389/fevo.2022.855084
https://doi.org/10.3389/fevo.2022.855084
https://doi.org/10.3106/ms2021-0029
https://doi.org/10.3106/ms2021-0029
https://doi.org/10.2307/3503924
https://doi.org/10.2307/3503924
https://doi.org/10.2307/3800887
https://doi.org/10.1126/science.1241484
https://doi.org/10.1098/rsbl.2003.0071
https://doi.org/10.1098/rsbl.2003.0071
https://doi.org/10.1371/journal.pone.0215019
https://doi.org/10.1111/j.1469-7998.2006.00103
https://doi.org/10.1111/j.1469-7998.2006.00103
https://doi.org/10.1016/j.gecco.2014.09.01
https://doi.org/10.1890/03-5317




Mr. Jatishwor Singh Irungbam, Biology Centre CAS, Branisovska, Czech Republic.
Dr. lan J. Kitching, Natural History Museum, Cromwell Road, UK

Dr. George Mathew, Kerala Forest Research Institute, Peechi, India

Dr. John Noyes, Natural History Museum, London, UK

Dr. Albert G. Orr, Griffith University, Nathan, Australia

Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium

Dr. Nancy van der Poorten, Toronto, Canada

Dr. Kareen Schnabel, NIWA, Wellington, New Zealand

Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India

Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India

Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India

Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India

Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India

Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India

Dr. Eduard Vives, Museu de Ciencies Naturals de Barcelona, Terrassa, Spain

Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong

Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India

Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C.,
Kuwait

Dr. Himender Bharti, Punjabi University, Punjab, India

Mr. Purnendu Roy, London, UK

Mr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan

Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India

Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India

Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore

Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland.

Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India

Dr. Rosana Moreira da Rocha, Universidade Federal do Parana, Curitiba, Brasil

Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany

Dr. James M. Carpenter, American Museum of Natural History, New York, USA
Dr. David M. Claborn, Missouri State University, Springfield, USA

Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand

Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India

Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia

Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia

Dr. Siddharth Kulkarni, The George Washington University, Washington, USA

Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India

Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia

Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan

Dr. Keith V. Wolfe, Antioch, California, USA

Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington,
D.C., USA

Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske
Budejovice, Czech Republic

Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway

Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India

Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India

Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment
(ATREE), Royal Enclave, Bangalore, Karnataka, India

i T

IS4

S

X

Fishes

Dr. Topiltzin Contreras MacBeath, Universidad Auténoma del estado de Morelos, México
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore

Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India

Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India

Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia

Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India

Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research
Centre, Mumbai, Maharashtra, India

Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India

Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India

Amphibians

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles

Dr. Gernot Vogel, Heidelberg, Germany

Dr. Raju Vyas, Vadodara, Gujarat, India

Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.

Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey

Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Kalinga Foundation, Agumbe, India.

Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE

Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-
tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts,
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek,
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat,
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

NAAS rating (India) 5.64

Birds

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia

Mr. H. Byju, Coimbatore, Tamil Nadu, India

Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK

Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India

Dr. J.W. Duckworth, IUCN SSC, Bath, UK

Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India

Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India

Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India

Mr. J. Praveen, Bengaluru, India

Dr. C. Srinivasulu, Osmania University, Hyderabad, India

Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA

Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia
Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK

Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK

Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India

Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia

Dr. Simon Dowell, Science Director, Chester Zoo, UK

Dr. Mério Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Quinta de Prados, Vila Real, Portugal

Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA

Dr. P.A. Azeez, Coimbatore, Tamil Nadu, India

Mammals

5

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy

Dr. Anwaruddin Chowdhury, Guwahati, India

Dr. David Mallon, Zoological Society of London, UK

Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India

Dr. Angie Appel, Wild Cat Network, Germany

Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India

Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK

Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA

Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.

Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India

Dr. Mewa Singh, Mysore University, Mysore, India

Dr. Paul Racey, University of Exeter, Devon, UK

Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India

Dr. Spartaco Gippoliti, Socio Onorario Societa Italiana per la Storia della Fauna “Giuseppe
Altobello”, Rome, Italy

Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India

Dr. H. Raghuram, Sri S. Ramasamy Naidu Memorial College, Virudhunagar, Tamil Nadu,
India

Dr. Paul Bates, Harison Institute, Kent, UK

Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA

Dr. Dan Challender, University of Kent, Canterbury, UK

Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK

Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA

Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India

Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal

Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

s =

s S 5 5

= =

Other Disciplines

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)

Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)

Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)

Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)

Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)

Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, Sdo Cristévao, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand

Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa

Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India

Dr. O.N. Tiwari, Senior Scientist, ICAR-Indian Agricultural Research Institute (IARI), New
Delhi, India

Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka

Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

Reviewers 2021-2023
Due to pausity of space, the list of reviewers for 2021-2023 is available online.

The opinions expressed by the authors do not reflect the views of the

Journal of Threatened Taxa, Wildlife Information Liaison Development Society,
Zoo Outreach Organization, or any of the partners. The journal, the publisher,
the host, and the partners are not responsible for the accuracy of the political
boundaries shown in the maps by the authors.

Print copies of the Journal are available at cost. Write to:
The Managing Editor, JoTT,

c/o Wildlife Information Liaison Development Society,

3A2 Varadarajulu Nagar, FCI Road, Ganapathy, Coimbatore,
Tamil Nadu 641006, India

ravi@threatenedtaxa.org & ravi@zooreach.org



www.threatenedtaxa.org

Articles

Floristic composition and conservation significance of vascular plants in Kalatop-Khajji-

ar Wildlife Sanctuary, Himachal Pradesh, India
— Sumit, Gulshan Kumar, Sumit Singh, Kanwaljeet Singh, Taslima Sheikh, P. Vishal Ahuja
& Arvind Kumar, Pp. 28263-28274

Assessing the tree diversity along the Dudhganga River in Kolhapur District of
Maharashtra, India
— Sachin Chavan & Rajaram Gurav, Pp. 28275-28286

Flower bud growth, mortality rate, and population structure of Sapria himalayana
Griffith f. albovinosa Banziger & Hansen (Rafflesiaceae) in a subtropical forest,
northeastern India

— K. Shamran Maring & Athokpam Pinokiyo, Pp. 28287-28295

Comparing three sampling techniques for surveying and monitoring arthropods in
Moroccan agroecosystems
— Hanae El Harche, Pp. 28296-28306

Community structure of Lepidoptera in Nantu-Boliohuto Wildlife Reserve, Sulawesi,
Indonesia

— Chairunnisah J. Lamangantjo, Marini Susanti Hamidun, Sasmianti & Dewi Wahyuni K.
Baderan, Pp. 28307-28316

Foraging niche segregation among woodpeckers in the oak-pine forest of Kumaon
Himalaya, Uttarakhand, India
— Rafat Jahan, Satish Kumar & Kaleem Ahmed, Pp. 28317-28328

Local knowledge, attitudes, and perceptions of ecosystem services and disservices
provided by the Painted Stork Mycteria leucocephala Pennant, 1769 (Aves: Ciconiidae)
in northern India: insights for conservation

—Yashmita-Ulman & Manoj Singh, Pp. 28329-28342

Communications

Analysis revealed minuscule DNA sequence data availability for Indian marine
macroalgal diversity
— Digvijay Singh Yadav, Aswin Alichen & Vaibhav A. Mantri, Pp. 28343-28349

Checklist of rust fungi of the Nuratau Nature Reserve, Uzbekistan
—1.M. Mustafaev, M.M. Iminova, |.Z. Ortiqov, S.A. Teshaboyeva & N.Q. Iskanov,
Pp. 28350-28357

Checklist of moths (Lepidoptera: Heterocera) from the campus of University of North
Bengal, Siliguri, India

— Abhirup Saha, Ratnadeep Sarkar, Rujas Yonle, Subhajit Das, Prapti Das & Dhiraj Saha,
Pp. 28358-28369

Vulture diversity and long-term trends in the Ranikhet region, Kumaon Himalaya,
Uttarakhand, India
— Mirza Altaf Baig, Nazneen Zehra & Jamal Ahmad Khan, Pp. 28370-28377

Nesting dynamics of Red-wattled Lapwing Vanellus indicus Boddaert, 1783 in urban
and rural regions of Indore, India
— Kratika Patidar & Vipul Keerti Sharma, Pp. 28378-28386

Assessing avian diversity and conservation status in Dhamapur Lake World Heritage
Irrigation Structure, Sindhudurg, Maharashtra, India
— Yogesh Koli, Pravin Sawant & Mayuri Chavan, Pp. 28387-28398

Population status and habitat use of Indian Grey Wolf Canis lupus pallipes in Pench
Tiger Reserve, Madhya Pradesh, India
— Igra Rabbani & Sharad Kumar, Pp. 28399-28405

Activity budgets of a zoo-housed Mishmi Takin Budorcas taxicolor taxicolor
(Mammalia: Artiodactyla: Bovidae) herd
— Nabanita Ghosh, Pranita Gupta, Joy Dey & Basavaraj S. Holeyachi, Pp. 28406-28412

Extended distribution of Nymphoides peltata (S.G.Gmel.) Kuntze (Menyanthaceae) in
Manipur, India
— Aahen Chanu Waikhom & Bimolkumar Singh Sadokpam, Pp. 28413-28418
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Short Communications

Impatiens chamchumroonii (Balsaminaceae), a new record for the flora of
Vietnam

— Cuong Huu Nguyen, Diep Quang Dinh, Dinh Duc Nguyen & Keooudone
Souvannakhoummane, Pp. 28419-28423

Occurrence of the wood fern Arachniodes sledgei Fraser-Jenk. (Pteridophyta:
Dryopteridaceae) in the northern Western Ghats, India
— Sachin Patil & Jagannath Patil, Pp. 28424-28427

Notes

A note on the Petal-less Caper Maerua apetala (B.Heyne ex Roth) Jacobs
(Capparaceae)
—Shamsudheen Abdul Kader & Bagavathy Parthipan, Pp. 28428-28429

Record of Euploea mulciber (Cramer, [1777]) (Lepidoptera: Nymphalidae) in Delhi,
India: evidence of range extension in a restored urban ecosystem
— Aisha Sultana, Mohammad Shah Hussain & Balwinder Kaur, Pp. 28430-28432

Hump-nosed Pit Viper Hypnale hypnale feeding on an Allapalli Skink

Eutropis allapallensis in Karwar, India

— Nonita Rana, Karthy Shivapushanam, S.J.D. Frank & Govindan Veeraswami Gopi,
Pp. 28433-28435

Sighting of vagrant Red-backed Shrike Lanius collurio in the coastal areas of
Thoothukudi, Tamil Nadu, India
— Kishore Muthu, Anand Shibu & Santhanakrishnan Babu, Pp. 28436-28437

First record of the Diamond Dove Geopelia cuneata, an Australian endemic, in
Sikhna Jwhwlao National Park, Assam, India

— Bibhash Sarkar, Bijay Basfore, Leons Mathew Abraham & Anjana Singha Naorem,
Pp. 28438-28440

First photographic record of the Rusty-spotted Cat Prionailurus rubiginosus

(1. Geoffroy Saint-Hilaire, 1831) (Mammalia: Carnivora: Felidae) in Kuldiha Wildlife
Sanctuary, Odisha, India

— Tarun Singh, Harshvardhan Singh Rathore, N. Abhin, Subhalaxmi Muduli, Yash
Deshpande, Vivek Sarkar, Diganta Sovan Chand, Samrat Gowda, Prakash C. Gogineni,
Manoj V. Nair, Bivash Pandav & Samrat Mondol, Pp. 28441-28443

First photographic evidence of the Rusty-spotted Cat Prionailurus rubiginosus
(1. Geoffroy Saint-Hilaire, 1831) (Mammalia: Carnivora: Felidae) in Kapilash
Wildlife Sanctuary, Odisha, India

— Alok Kumar Naik, Sumit Kumar Kar, Shyama Bharati, Ashit Chakraborty & Ashis
Kumar Das, Pp. 28444-28446

Record of a Tiger Panthera tigris (Linnaeus, 1758) (Mammalia: Carnivora: Felidae)
in Saptari District of eastern Nepal: implications for conservation and habitat
connectivity

— Gobinda Prasad Pokharel, Chiranjibi Prasad Pokheral, Ashish Gurung, Bishnu
Singh Thakuri, Ambika Prasad Khatiwada, Aastha Joshi, Birendra Gautam, Mithilesh
Mahato, Naresh Subedi & Madhu Chetri, Pp. 28447-28450

Book Review
At the Point of No Return? — Reading Pankaj Sekhsaria’s Island on Edge: The Great

Nicobar Crisis
— Himangshu Kalita, Pp. 28451-28454
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