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Occurrence and distribution of Indian Pangolin Manis crassicaudata
(Mammalia: Pholidota: Manidae) in the protected area network
of Jammu Shiwaliks, India

Ajaz Ansari'@® & Neeraj Sharma2@®
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Abstract: The Indian Pangolin Manis crassicaudata, a rare and elusive species distributed across the Indian sub-continent, remains
poorly understood due to its nocturnal and solitary behaviour, resulting in a lack of understanding about its ecology. This study presents
the distribution of the animal in protected areas in Jammu Shiwaliks, India using the data obtained from camera trap images. Eighteen
mammals including the Indian Pangolin were recorded from 131 camera trap locations during 3,144 trap nights in a cumulative protected
area of 127km? in an elevational range of 358—-880 m. Given its ecological significance, more rigorous surveys need to be conducted to
gain a comprehensive understanding of the distribution, ecology, and habitat utilization of Indian Pangolin across the Jammu Shiwaliks.

Keywords: Activity pattern, camera-trapping, conservation, distribution, ecology, mammal, poaching.

Dogri: I RAT TN ey FTAHIIET, 3F G TSTicl Slest R AR 3U-HeTedd 7 §531 &1 ¥, 39a oRIRR o $Hd ¥@8R & FROT T alish Fowl G
A ¥, OrAE Forraw gug TR & ar T @er T F 30 S U U emTe FoW 9 & AN AT g HiwS & EAH HRY HRA § o, Rarfes T
WA g T STefas & g8 o 921 Far ¥ 3144 9 A AR 131 FW LT e gA HRA danfadT #AT 18 Taaury R A1 7 | sag TR Agea o
feFEe 815, ¥ S Ratfod T Jeat & @5, IR, o 3a & 39T &7 Sae TAST gad S 3Ted 81 §Cd TI&TuT HLet & a5 Tl

Editor: Anwaruddin Choudhury, The Rhino Foundation, Guwahati, India. Date of publication: 26 September 2024 (online & print)

Citation: Ansari, A. & N. Sharma (2024). Occurrence and distribution of Indian Pangolin Manis crassicaudata (Mammalia: Pholidota: Manidae) in the protected
area network of Jammu Shiwaliks, India. Journal of Threatened Taxa 16(9): 25888—25893. https://doi.org/10.11609/jott.8805.16.9.25888-25893

Copyright: © Ansari & Sharma 2024. Creative Commons Attribution 4.0 International License. JoTT allows unrestricted use, reproduction, and distribution of this
article in any medium by providing adequate credit to the author(s) and the source of publication.

Funding: The surveys were funded by the Department of Wildlife Protection, Govt. of UT of Jammu and Kashmir.
Competing interests: The authors declare no competing interests.

Author details: AJAzZ ANSARI is a UGC junior research fellow working on a Ph.D on large carnivores in a mountainous protected area in Jammu and Kashmir. After
completing his M.Phil on mammals of a subtropical protected area in the Jammu Shiwaliks, he developed an interest in studying high-altitude mammals in Lesser
and Great Himalayan landscapes of upper Chenab catchment. He has developed vast expertise in collecting and analyzing the field data. NEERAJ SHARMA is an
assistant professor in the faculty of Life Sciences IME, Bhaderwah Campus where he is actively involved in research on high altitude biodiversity, wildlife ecology,
interface ecology, avian ecology, and hill stream dynamics, as well as conducting scientific outreach and extension activities on different facets of mountain
environment.

Author contributions: NS conceptualized the idea; AA and NS conducted the field surveys, and camera trapping; AA performed the data analysis and mapping; NS
assisted the first author in writing and editing the manuscript and communicated with the journal.

Acknowledgements: Authors are thankful to the Department of Wildlife Protection, Government of the UT of Jammu and Kashmir for funding the studies. Dr. M.K
Kumar (IFS), CCF & Regional Wildlife Warden, Jammu is duly acknowledged for his unwavering support, technical help, and consistent guidance to the team. Sh.
Vijay Kumar, Wildlife Warden (Kathua) and his field staff is thanked for helping the teams during the field surveys. The authors express their gratitude to Rector,
Bhaderwah Campus, University of Jammu, for his administrative support during the surveys. Dinesh Singh, Sudesh Kumar, Rinku Sharma, Janardhan Singh, Anil
Thakar and Manoj Rana are thanked for their help in the field surveys.



mailto:ajazansari90@gmail.com
mailto:nirazsharma@gmail.com
https://doi.org/10.11609/jott.8805.16.9.25888-25893
https://doi.org/10.11609/jott.8805.16.9.25888-25893
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0004-5682-4145
https://orcid.org/0000-0002-6196-9160

Oceurrence and distribution of Manis crassicavdata in Jammu Shiwaliks

INTRODUCTION

The Indian Pangolin Manis crassicaudata is a medium-
sized toothless, myrmecophagous mammal characterized
by the presence of dorsal plate-like protective overlapping
keratinized scales (Mahmood et al. 2020). Placed in the
family Manidae and order Pholidota, it is one of the two
species of pangolins found in India (Kumar et al. 2016),
the other being the Chinese Pangolin Manis pentadactyla,
restricted to the northeastern states (Challender et al.
2019). The Indian pangolin inhabits a range of habitats,
including sub-tropical, tropical, dry-mixed evergreen,
riverine forests, agricultural fields, and nearby human
settlements (Irshad et al. 2015). This elusive mammal
is predominantly nocturnal, solitary, and fossorial, with
a specialized diet that primarily consists of ants and
termites, which it captures using its long adhesive tongue
(Karawita et al. 2018; Ram et al. 2022). The species plays
a vital ecological role as a critical biological pest regulator,
highlighting its ecological importance in the ecosystem
(Akrim et al. 2017; Chao et al. 2020).

Though cryptic in nature, the Indian Pangolin is
subject to multiple threats, including habitat alterations,
degradation, and fragmentation (Challender 2014) which
are amplified by its limited reproductive capacity and low
population densities (Mishra & Panda 2012). It is widely
recognized as the most trafficked wild mammal globally
(zhang et al. 2022) for its scales, bones, skin, and meat
throughout its range (Kumar et al. 2016; Aditya et al.
2021; Chhabra 2023). Owing to its declining population
and range constriction (Aditya et al. 2021), the animal has
been listed as ‘Endangered’ (Mahmood 2019), ‘Schedule
I’ in WPA, 2022 amendment, and, Appendix | by the
CITES (2017). As habitat use and their characteristics vary
with environmental conditions (Karawita et al. 2018),
identifying potential hotspots is critical for designing
conservation strategies for the animal (Katuwal et al.
2017; Lyngdoh et al. 2020).

Several studies have reported the presence of
Indian Pangolin across the Shiwalik hills in Himachal
Pradesh (Singh et al. 2023), Uttarakhand (Joshi 2016;
Lyngdoh et al. 2020; Kumar et al. 2022) and Jammu &
Kashmir (Noor et al. 2016; Ahmad et al. 2020). Noor et
al. (2016) during their surveys, reported a sole sighting
of the animal from Jasrota Wildlife Sanctuary prompting
further investigations in the region. Intensive surveys
were therefore undertaken to establish its presence as
well as to investigate behavioural patterns and habitat
preferences in three protected areas of Jammu Shiwaliks.

Awnsarl § Sharma

MATERIAL AND METHODS

As pangolins are difficult to observe in the wild (Khwaja
et al. 2019), a combination of field surveys, camera-trap
monitoring, opportunistic questionnaire and fact-finding
interviews with local communities was adopted in three
protected areas located in the lower Shiwalik range of
the outermost foothills of the western Himalaya. These
included Jasrota Wildlife Sanctuary (hereafter JWS,
area coverage: 10 km?, elevation: 353—623 m), Surinsar-
Mansar Wildlife Sanctuary (SMWS, 95 km?, 547-843 m),
and Thein Conservation Reserve (TCR, 19km?, 370-825
m) (Image 1). The vegetation comprises of subtropical
scrub, broad-leaved associates interspersed with patches
of Chirpine at the hilltops.

The protected areas were divided into 143 sampling
units of 1 km?, each (JWS = 16; SMWS = 91, TCR = 36),
henceforth referred as grid-cells using QGIS, version
3.22 (QGIS Development Team, 2021). Two camera traps
(Model — Cuddeback h-1453) each were deployed in
131 trapping stations (JWS: September 2020-December
2020 & March 2023; SMWS: January 2020-May 2021;
TCR: January 2021-October 2021). The IR cameras were
placed between 30 and 50 cm above the ground (Tobler
et al. 2008; Jenks et al. 2011) along paths, forest trails,
animal tracks, water holes, ridgelines, each spaced at
least 400600 m apart following Sathyakumar et al.
(2011) and Colyn et al. (2018). The camera traps were
programmed to take at least five photographs with a
five-second delay for each encounter in rapid-fire mode
(Perera et al. 2022). Camera trap nights were taken as
number of days, the camera traps were deployed in the
field. Relative Abundance Index (RAI) was determined
using photo capture rates (Carbone et al. 2001), while
naive occupancy was estimated following MacKenzie et
al. (2002). Additional surveys were conducted in JWS for
more photo-captures, and signs, including the burrow
distributions following Shrestha et al. (2021). The burrows
were counted according to Karawita et al. (2018) and
Lyngdoh et al. (2020) and classified as ‘old’ or ‘new’
following Suwal (2011).

RESULTS AND DISCUSSION

Over a course of 3,144 trap nights, 18 mammals,
including a sole insectivore, the Indian Pangolin (Images
2a—-d) were photo-captured and these included Rhesus
Macaque, Grey Langur, Indian Crested Porcupine,
Indian Hare, Common Leopard, Leopard Cat, Jungle
Cat, Asian Palm Civet, Small Indian Civet, Indian Grey
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Mongoose, Golden Jackal, Wild Boar, Chital, Indian
Muntjac, Himalayan Goral, Nilgai, and Sambar. The first
photographic record of the Indian Pangolin was obtained
on the 2" day of the camera trapping. When examined
independently, six independent photo-detections (RAI =
0.94) resulting in a naive occupancy of 0.13 were recorded
for JWS, whereas three photo-detections (RAI = 0.21;
=0.03) were observed for SMWS. No signs of the Indian
pangolin were observed in TCR during the entire sampling
effort. This may be attributed to high disturbances, xeric
conditions, and lack of food base. This warrants further
investigation.

The animal has been observed between 132 m and
2,704 m from different habitats in the Himalayas (Irshad
et al. 2015; Akrim et al. 2017; Suwal et al. 2020). During
the current surveys, it was found to occur in an elevational
range of 500-580 m. The investigations revealed that the
Indian pangolin has a specific habitat preference, with all
photo-detections and burrows occurring in undisturbed
forested areas with high to moderate canopy coverage,
lower elevations, proximity to termitarium, and easy
access to water as supported by others as well (Karawita et
al. 2018; Shrestha et al. 2021). The findings of this study

Awnsarl § Sharma

indicate that the Indian Pangolin predominantly exhibits
nocturnal activity patterns (88.89% of all sightings during
the night), as evidenced by Mishra & Panda (2010), Aditya
et al. (2021), and Perera et al. (2022).

During additional investigations in JWS, 31 burrow
sites were discovered in vegetation patches dominated by
Bombax cieba - Acacia modesta - A. catechu - Dalbergia
sissoo. Similar vegetation associations with the same
physiography and phytoclimate have been reported as
preferred pangolin habitats in Pakistan (Mahmood et al.
2018; Yasmeen et al. 2021). Two distinct types of burrows
were observed, a single large burrow with a wide entrance
(the living burrow) and other smaller branching burrows
with multiple entrances (the feeding burrows). Twenty-
five (80.65%) of these were classified as old burrows,
while six (19.35%) as new that showed signs of recent
activity, including freshly excavated, claw markings, and
the presence of termites, primarily Odontotermis sp. in
faeces. The majority of the burrows (Image 3a—d) were
found near trematoriums (Image 3e—f) in bamboo-
dominated hill slopes, away from human disturbances but
close to water sources. Similar observations have been
recorded by Katuwal et al. (2017); Karawita et al. (2018);
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Image 1. Map of the protected areas (Surinsar-Mansar Wildlife Sanctuary, Jasrota Wildlife Sanctuary, and Thein Conservation Reserve) in
Jammu Shiwaliks showing the camera trap locations, and Indian Pangolin sightings.
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Image 2. Camera trap photographs of the Indian Pangolin Manis crassicaudata: a—Jasrota Wildlife Sanctuary (JWS) | b—Surinsar-Mansar

Wildlife Sanctuary | c—New site 1 JWS | d—New site 2 JWS.

Lyngdoh et al. (2020), and Shrestha et al. (2021). At one
burrow, the small mammals, including Grey Mongooses
and Small Indian Civets, were also photographed thus
confirming that pangolin’s burrows are actively used
by other small mammals as observed by Karawita et al.
(2018), Lehmann et al. (2020), and Perera et al. (2022) as
well.

A majority of locals were unfamiliar with the
Indian Pangolin, though elderly respondents provided
detailed descriptions of the animal’s morphology and
could correctly identify it when shown photographs.
The unique animal with scales covering its body when
disturbed rolls into a ball-like shape is known locally as
‘challa’ (‘ring” in Dogri). As the evidences of hunting were
minimal and there was no record of its trade or seizure
so far, the poaching of Indian Pangolin is ruled out from
the region. While the study provided valuable insights
into the distributional patterns and habitat preferences
of the Indian Pangolin in the region, it also highlights the
need for effective management strategies to address
the threats to the species and its habitat in the region,

particularly fragmentation and habitat degradation. The
study underscores the importance of conducting further
research to better understand the ecological factors that
influence the population dynamics and distribution of the
Indian Pangolin to effectively implement conservation
strategies for the vulnerable animal.
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Image 3. Habitat of the Indian Pangolin Manis crassicaudata: a—d—living burrows (fresh) (© Ajaz Ansari )| e-f—termitarium (© Neeraj
Sharma) in Jasrota Wildlife Sanctuary.

Carbone, C., S. Christie, K. Conforti, T. Coulson, N. Franklin, J.R. Ginsberg, wan Shahruddin (2001). The use of photographic rates to estimate
M. Griffiths, J. Holden, K. Kawanishi, M. Kinnaird, R. Laidlaw, densities of tigers and other cryptic mammals. Animal Conservation
A. Lynam, D.W. Macdonald, D. Martyr, C. McDougal, L. Nath, T. Forum 4: 75-79. https://doi.org/10.1017/51367943001001081

O’Brien, J. Seidensticker, D.J.L. Smith, M. Sunquist, R. Tilson & W.N. Challender, D.W.S., S. Michael’t, G.W.J. Ades, J.S.C. Chin, N.C.M Sun, J.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 September 2024 | 16(9): 25822-25893


https://doi.org/10.1017/S1367943001001081

Oceurrence and distribution of Manis crassicavdata in Jammu Shiwaliks

Chong, E. Connelly, L. Hywood, S. Luz, R.K. Mohapatra, P. Ornellas,
K. Parker, D.W. Pietersen, S.l. Roberton, G. Semiadi, D. Shaw, C.R.
Shepherd, P. Thomson, Y. Wang, L. Wicker, S.B. Wu & H.C. Nash
(2019). Evaluating the feasibility of pangolin farming and its potential
conservation impact, Global Ecology and Conservation 20: 1-15.
https://doi.org/10.1016/j.gecco.2019.e00714

Challender, D.W.S., C. Waterman & J.E.M. Baillie (2014). Scaling
up pangolin conservation. IUCN SSC, Pangolin Specialist Group
Conservation Action Plan. Zoological Society of London, London, UK,
21 pp.

Chao, J.T., H.F. Li & C.C. Lin (2020). Chapter 3 - The role of pangolins in
ecosystems, pp. 43—48. In: Challender, D.W., H. Nash & C. Waterman
(eds.). Pangolins: Science, Society and Conservation. Academic
Press, Elsevier, London, 658 pp. https://doi.org/10.1016/B978-0-12-
815507-3.00003-4

Chhabra, D. (2023). Pangolin - India’s Pangolins buried in illegal wildlife
trade, traffic. United Kingdom. Retrieved from https://policycommons.
net/artifacts/3450143/february-2023-pangolin/4250352/ Accessed
on 05 Jun 2023. CID: 20.500.12592/sp80f7

Colyn, R.B., F.G.T. Radloff & M.J. O’Riain (2018). Camera trapping
mammals in the scrubland’s of the Cape Floristic Kingdom—the
importance of effort, spacing and trap placement. Biodiversity and
Conservation 27: 503-520. https://doi.org/10.1007/s10531-017-
1448-z

CITES (2017). Final Decisions Made at CoP17 on the Proposals to Amend
CITES Appendices. Convention on International Trade in Endangered
Species. https://cites.org/eng/cop/17/prop/index.php. Decisions-on-
amendment-proposals.pdf. Accessed on 7 May 2023.

Irshad, N., T. Mahmood, R. Hussain & M.S. Nadeem (2015). Distribution,
abundance and diet of the Indian Pangolin (Manis crassicaudata).
Animal Biology 65(1): 57-71.

Jenks, K. E., P. Chanteap, K. Damrongchainarong, P. Cutter, T. Redford, J.
Lynam, J. Howard & P. Leimgruber (2011). Using relative abundance
indices from camera-trapping to test wildlife conservation hypotheses
— an example from Khao Yai National Park, Thailand. Tropical
Conservation Science 4(2): 113-131.

Joshi, R. (2016). Mammalian fauna of Rajaji National Park, India: a
review on ecological observations and checklist. Check List 12(3):
1-11. https://doi.org/10.15560/12.3.1892

Karawita, H., P. Perera, P. Gunawardane & N. Dayawansa (2018).
Habitat preference and den characterization of Indian Pangolin (Manis
crassicaudata) in a tropical lowland forested landscape of southwest
Sri Lanka. PloS One 13(11): e0206082. https://doi.org/10.1371/
journal.pone.0206082

Katuwal, H.B., H.P. Sharma & K. Parajuli (2017). Anthropogenic impacts
on the occurrence of the critically endangered Chinese Pangolin
(Manis pentadactyla) in Nepal. Journal of Mammalogy 98(6): 1667—
1673. https://doi.org/10.1093/jmammal/gyx114

Khwaja, H., C. Buchan, O.R. Wearn & D.W.S. Challender (2019).
Pangolins in global camera trap data: Implications for ecological
monitoring. Global Ecology and Conservation (20): e00769. https://
doi.org/10.1016/j.gecco.2019.e00769

Kumar, A., G. Sharma & I. A. Khan (2022). An updated checklist of
mammals of Uttarakhand, India. Records of the Zoological Survey of
India 122(1): 01-16.

Kumar, V.P., A. Rajpoot, M. Shukla, D. Kumar & S.P. Goyal (2016). lllegal
trade of Indian Pangolin (Manis crassicaudata): genetic study from
scales based on mitochondrial genes. Egyptian Journal of Forensic
Sciences 6(4): 524-533. https://doi.org/10.1016/j.ejfs.2016.06.008

Lehmann, D., M.L. Halbwax, L. Makaga, R. Whytock, L.L.N. Malata,
W.B. Mouele, B.R. Momboua, A.F.K. Pambo & L.J.T. White (2020).
Pangolins and bats living together in underground burrows in Lopé
National Park, Gabon. African Journal of Ecology 58(3): 540. https://
doi.org/10.1111/aje.12759

Lyngdoh, S., S.P. Goyal, P. Nigam, V. Kumar, S. Badola & S. Rasailly
(2020). Current population status, distribution and threats to Indian
Pangolin (Manis crassicaudata) in Terai arc Landscape, Uttarakhand. A
Pilot Study. Final Report. Wildlife Institute of India, Dehradun, 56 pp.

MacKenzie, D.l., J.D. Nichols, G.B. Lachman, S. Droege, R.J. Andrew

Awnsarl § Sharma

& C.A. Langtimm (2002). Estimating site occupancy rates when
detection probabilities are less than one. Ecology 83(8): 2248-2255.

Mahmood, T., K. Kanwal & 1.U. Zaman (2018). Records of the Indian
Pangolin (Mammalia: Pholidota: Manidae: Manis crassicaudata) from
Mansehra District, Pakistan. Journal of Threatened Taxa 10(2): 11254—
11261. https://doi.org/10.11609/jott.3314.10.2.11254-11261

Mahmood, T., D. Challender, A. Khatiwada, S. Andleeb, P. Perera, S.
Trageser, A. Ghose & R. Mohapatra (2019). Manis crassicaudata. The
IUCN Red List of Threatened Species 2019: eT12761A123583998.
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T12761A123583998.
en. Accessed on 24 September 2024.

Mahmood, T., R.K. Mohapatra, P. Perera, N. Irshad, F. Akrim, S.
Andleeb, M. Waseem, S. Sharma & S. Panda (2020). Indian Pangolin
Manis crassicaudata (Geoffroy, 1803), pp. 71-88. In: Challender,
D.W.S., H.C. Nash & C. Waterman (eds.). Pangolins: Science, Society
and Conservation. Academic Press, Elsevier, London, United Kingdom,
658 pp. https://doi.org/10.1016/B978-0-12-815507-3.00005-8

Mishra, S. & S. Panda (2010). Nocturnal behaviour of Indian Pangolin
(Manis crassicaudata) in captivity. Indian Zoo Year Book 6: 128-136.

Mishra, S. & S. Panda (2012). Distribution of Indian pangolin Manis
crassicaudata Gray (Pholidota, Manidae) in Orissa: a rescue
prospective. Small Mammal Mail 3(2): 51-53.

Noor, A., K. Ahmed & Z.R. Mir (2016). Estimating abundance of some
wild faunal elements of Jasrota Wildlife Sanctuary, India. Journal
of King Saud University-Science 28(3): 232-238. https://doi.
0rg/10.1016/j.jksus.2016.01.001

Perera, P., H. Karawita & C. Jayasinghe (2022). The applicability of
camera trap data to monitor the cryptic Indian pangolin (Manis
crassicaudata) populations: a survey from a tropical lowland
rainforest in southwest Sri Lanka. Global Ecology and Conservation
34: e02046. https://doi.org/10.1016/j.gecco.2022.e02046

QGIS Development Team (2021). QGIS Geographic Information System.
Open Source Geospatial Foundation Project. http://qgis.osgeo.org.

Ram, M., D. Mesariya, D. Vasavada & D. Mehta (2022). Dietary
composition of the Indian Pangolin (Manis crassicaudata) in Gir
National Park, India. The Journal of Basic and Applied Zoology 83(1):
3. https://doi.org/10.1186/s41936-022-00266-x

Sathyakumar, S., T. Bashir, T. Bhattacharya & K. Poudyal (2011).
Assessing mammal distribution and abundance in intricate eastern
Himalayan habitats of Khangchendzonga, Sikkim, India. Mammalia
75(3): 257-268. https://doi.org/10.1515/MAMM.2011.023

Shrestha, A., S. Bhattarai, B. Shrestha & N.P. Koju (2021). Factors
influencing the habitat choice of pangolins (Manis spp.) in low land
of Nepal. Ecology and Evolution 11(21): 14689-14696. https://doi.
org/10.1002/ece3.8156

Singh, N., U. Bhatt, S. Chaudhary & S. Lyngdoh (2023). First photographic
evidence of Indian Pangolin Manis crassicaudata Geoffroy, 1803
(Mammalia: Pholidota: Manidae), in Colonel Sher Jung National Park,
Himachal Pradesh, India. Journal of Threatened Taxa 15(1): 22505—
225009. https://doi.org/10.11609/jott.8244.15.1.22505-22509

Suwal, T.L. (2011). Status, distribution, behaviour and conservation of
pangolins in private and community forests of Balthali in Kavre, Nepal.
M.Sc. Thesis. Central Department of Zoology, Kirtipur, Kathmandu.

Suwal, T.L,, A. Thapa, S. Gurung, P.C. Aryal, H. Basnet, K. Basnet, K.B.
Shah, S. Thapa, S. Koirala, S. Dahal, H.B. Katuwal, N. Sharma, S.R.
Jnawali, K. Khanal, M. Dhakal, K.P. Acharya, D.J. Ingram & K.J.C. Pei
(2020). Predicting the potential distribution and habitat variables
associated with pangolins in Nepal. Global Ecology and Conservation
23: e01049. https://doi.org/10.1016/j.gecco.2020.e01049

Tobler, M.W., S.E. Carrillo-Percastegui, R.L. Pitman, R. Mares & G. Powell
(2008). An evaluation of camera traps for inventorying large- and
medium-sized terrestrial rainforest mammals. Animal Conservation
11(3): 169-178. https://doi.org/10.1111/j.1469-1795.2008.00169.x

Yasmeen, R., I. Aslam & A. Gondal (2021). Current status, distribution,
and estimated threats to Indian pangolin in south Asia: a review.
Pakistan Journal of Science 73(3): 588-595.

Zhang, F., S. Wu & P. Cen (2022). The past, present and future of the
pangolin in mainland China. Global Ecology and Conservation 33:
€01995. https://doi.org/10.1016/j.gecco.2021.e01995

zoJreach

Threatened Taxa

_Jouwrnal of Threatened Taxa | www.threatenedtaxa.org | 26 September 2024 | 16(9): 25888-25893



https://doi.org/10.1016/j.gecco.2019.e00714
about:blank
about:blank
https://cites.org/eng/cop/17/prop/index.php
https://doi.org/10.1371/journal.pone.0206082
https://doi.org/10.1371/journal.pone.0206082
https://doi.org/10.1016/j.gecco.2019.e00769
https://doi.org/10.1016/j.gecco.2019.e00769
https://doi.org/10.1111/aje.12759
https://doi.org/10.1111/aje.12759
https://doi.org/10.11609/jott.3314.10.2.11254-11261
https://doi.org/10.1016/B978-0-12-815507-3.00005-8
about:blank
https://doi.org/10.11609/jott.8244.15.1.22505-22509
https://doi.org/10.1016/j.gecco.2020.e01049
https://doi.org/10.1111/j.1469-1795.2008.00169.x
https://doi.org/10.1016/j.gecco.2021.e01995

Dr. John Noyes, Natural History Museum, London, UK Birds
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. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA

Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia

Kuwait Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel

Dr. Himender Bharti, Punjabi University, Punjab, India Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands

Mr. Purnendu Roy, London, UK Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK

Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK

Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India

Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia

Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India Dr. Simon Dowell, Science Director, Chester Zoo, UK

Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore Dr. Mério Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland. Quinta de Prados, Vila Real, Portugal

Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA

Dr. Rosana Moreira da Rocha, Universidade Federal do Parana, Curitiba, Brasil Dr. P.A. Azeez, Coimbatore, Tamil Nadu, India

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

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. James M. Carpenter, American Museum of Natural History, New York, USA Mammals

Dr. David M. Claborn, Missouri State University, Springfield, USA

Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy

Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil Dr. Anwaruddin Chowdhury, Guwahati, India

Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India Dr. David Mallon, Zoological Society of London, UK

Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India

Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia Dr. Angie Appel, Wild Cat Network, Germany

Dr. Siddharth Kulkarni, The George Washington University, Washington, USA Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India

Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.

Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany. Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India

Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan Dr. Mewa Singh, Mysore University, Mysore, India

Dr. Keith V. Wolfe, Antioch, California, USA Dr. Paul Racey, University of Exeter, Devon, UK

Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
D.C., USA Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India

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

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

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. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. H. Raghuram, The American College, Madurai, 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

Fishes 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

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

Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India

r. Topiltzin Contreras MacBeath, Universidad Autonoma 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

o

Other Disciplines

Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)

Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Centre, Mumbai, Maharashtra, India Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)

Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)

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

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, Chennai Snake Park, Chennai, Tamil Nadu, India

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

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

o o boundaries shown in the maps by the authors.
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.

Print copies of the Journal are available at cost. Write to:

The Managing Editor, JoTT,

c/o Wildlife Information Liaison Development Society,

43/2 Varadarajulu Nagar, 5" Street West, Ganapathy, Coimbatore,
Tamil Nadu 641006, India

ravi@threatenedtaxa.org

NAAS rating (India) 5.64



www.threatenedtaxa.org

Articles

Feeding dynamics of sympatric large carnivores in an anthropogenic
landscape of the Indian Terai

— Vivek Ranjan, Syed Ainul Hussain, Ruchi Badola, Gaurav Vashistha &
Parag Madhukar Dhakate, Pp. 25791-25801

Avifaunal diversity assessment and conservation significance of
Therthangal Bird Sanctuary, Ramanathapuram, Tamil Nadu:
insights about breeding waterbirds

—H. Byju, H. Maitreyi, N. Raveendran & Reshmi Vijayan, Pp. 25802—
25815

Habitat heterogeneity and taxonomic diversity of fish fauna in
estuaries: a study from southern Sri Lanka
— Kirivithanage Sandun Nalaka Bandara, Pp. 25816-25830

Successful establishment of a coral nursery for active reef
restoration in Kavaratti Island, Lakshadweep archipelago

— C.A. Riyas, K.K. Idreesbabu, Rajeev Raghavan & S. Sureshkumar,
Pp. 25831-25842

Taxonomic review of genus Gazalina Walker (Thaumetopoeinae:
Notodontidae: Lepidoptera) from India

— Amritpal Singh Kaleka, Gagan Preet Kour Bali & Navkiran Kaur,
Pp. 25843-25855

Diversity and distribution pattern of ebony trees Diospyros L.
(Ebenaceae) in the forests of central Western Ghats, India
—H.S. Shashwathi & Y.L. Krishnamurthy, Pp. 25856-25871

Tree community structure of selected green patches of Guwahati,
Assam, India with special reference to spatio-temporal changes in
vegetation

— Maitreyee Goswami, Jijnyasha Bayan, Uma Dutta, Arup Kumar
Hazarika & Kuladip Sarma, Pp. 25872-25881

Communications

First record of leucistic Sloth Bear Melursus ursinus Shaw, 1791
(Mammalia: Carnivora: Ursidae) in Panna Tiger Reserve, India

— Sankarshan Chaudhuri, Supratim Dutta & K. Ramesh, Pp. 25882—
25887

Occurrence and distribution of Indian Pangolin Manis crassicaudata
(Mammalia: Pholidota: Manidae) in the protected area network

of Jammu Shiwaliks, India

— Ajaz Ansari & Neeraj Sharma, Pp. 25888—-25893

The first report of an assassin bug of the genus Ademula McAtee &
Malloch (Reduviidae: Emesinae) from India and its rediscovery from
Sri Lanka

— H. Sankararaman, Tharindu Ranasinghe, Anubhav Agarwal, Amila
Sumanapala & Hemant V. Ghate, Pp. 25894-25903

Preference and plasticity in selection of host for oviposition in
Black Marsh Dart Onychargia atrocyana Selys, 1865 (Odonata:
Zygoptera: Platycnemididae)

— Pathik K. Jana, Priyanka Halder Mallick & Tanmay Bhattacharya, Pp.
25904-25912

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
OPEN ACCESS publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.

® All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License
@ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
-l any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
September 2024 | Vol. 16 | No. 9 | Pages: 25791-25950

Date of Publication: 26 September 2024 (Online & Print)
DOI: 10.11609/jott.2024.16.9.25791-25950

New records of termite species (Blattodea: Rhinotermitidae,
Termitidae) from southern India
—A.V. Anushya & P.R. Swaran, Pp. 25913-25919

A study on the association between Tridax Daisy Tridax
procumbens L. and butterflies at Shivaji University Campus,
Maharashtra, India

— Aarati Nivasrao Patil & Sunil Madhukar Gaikwad, Pp. 25920-25930

Short Communications

Rare Honey Badger Mellivora capensis (Schreber, 1776) sighted in
Tarai East Forest Division, Haldwani, Uttarakhand, India

— Prashant Kumar, Bhaskar C. Joshi, Anand Singh Bisht & Himanshu
Bagri, Pp. 25931-25934

Additional documentation of the Slender Skimmer Orthetrum
sabina (Drury, 1770) preying on the Pied Paddy Skimmer
Neurothemis tullia (Drury, 1773) in Nepal

— Mahamad Sayab Miya & Apeksha Chhetri, Pp. 25935-25938

Notes

First photographic record of the Red Giant Gliding Squirrel
Petaurista petaurista Pallas, 1766 (Mammalia: Rodentia: Sciuridae)
from Sattal, Uttarakhand, India

— Hiranmoy Chetia, Jayant Gupta & Murali Krishna Chatakonda,

Pp. 25939-25941

Red Pierrot Talicada nyseus nyseus (Guérin-Meneville, 1843):

an addition to the butterfly fauna of Arunachal Pradesh, India

— Roshan Upadhaya, Renu Gogoi, Ruksha Limbu, Manab Jyoti Kalita
& Rezina Ahmed, Pp. 25942-25944

Ranunculus cantoniensis DC. (Ranunculaceae): an addition to the
flora of West Bengal, India

—Jayantanath Sarkar, Srijan Mukhopadhyay & Biswajit Roy,

Pp. 25945-25948

Book Review

Flowers of labour — Commelinaceae of India: Book review
— Rajeev Kumar Singh, Pp. 25949-25950
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