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Abstract: Direct incidental sightings and confirmed identification of A. cinereus was
recorded for the first time with documented photographic evidence in the study areas. This
new report of A. cinereus from subtropical humid type mixed forest (1294m a.s.l.) in District
Darjeeling and from semi-temperate type forest (Elevation: 1924.35m a.s.l.) of District
Kalimpong, in state West Bengal, India as a part of Bio-geographic Province 2C, Central
Himalaya demonstrates that the distribution and ranging patterns of such vulnerable species
is still patchy in India. The present study aims to fill up an immense knowledge gap on the
distributional range of Asian small-clawed otter in human dominated vulnerable landscapes
from the Central Himalaya.
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INTRODUCTION

The ecosystem services offered by the mammals should inspire not only
ecologists and conservationists of biodiversity but also to anyone concerned with
sustainability of the biosphere. Mammals are considered to play an indispensable role
in ecosystems functioning such as grazing, predation, and seed dispersal, and provide
important benefits to humans in terms of food, recreation, and income, yet in spite of
their unquestionable significance our understanding of them is still surprisingly sparse
(Reeder et al., 2007; Schipper et al., 2008).
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It is indeed a sad reflection on the researchers from this part of the world, that
when many countries are preparing the Red-Data listings of threatened species from the
perspective of conservation of nature and natural resources, being an integral part of
biodiversity hotspot, most part of Bio-geographic Province 2C, Central Himalaya, still
remain biologically unexplored.

The Asian small-clawed otter (Aonyx cinereus lIlliger, 1815) is one of three
species of river otters found in India while the others which are well documented from
different regions of India include the Eurasian Otter (Lutra lutra Linnaeus, 1758) and
the Smooth-coated Otter (Lutra perspicillata I. Geoffroy Saint-Hilaire, 1826), (Savage,
2022). Asian small-clawed otter (Aonyx cinereus) is a small semi-aquatic animal
belonging to the mammalian order Carnivora and family Mustelidae (Hussain et al.,
2011). They have distinctive hand-like front paws with reduced claws, well adapted for
catching and handling small prey and a tapering tail which aids in propulsion for
catching small vertebrate and invertebrate prey in shallow and murky water (Lariviere,
2003; Hussain et al., 2011). The Asian small-clawed otter is reported to be the smallest
otter among the 13 extant species of otters in the world (Harris, 1968; Foster-Turley
and Santiapillai, 1990) rarely weighing more than 5 kg (Hussain et al., 2011). This
species is a top carnivore and therefore plays an important role in the balance and
processes of ecosystems. Thus, any disturbances in the distribution of the wild
population of otters could significantly influence the overall spatiotemporal dynamics
of river systems, and thereby impacting the beneficial ecosystem services that they
provide (Gupta et al., 2016, 2020).

In the recent past this species is reported to be at risk of becoming regionally
extinct in some areas, due to rapid population decline and loss of genetic variation,
caused mainly by rampant habitat destruction, water pollution, depletion in prey species
and direct exploitation by humans (Wright et al., 2015; Cuculescu-Santana et al., 2021).
The species has been listed on CITES Appendix | since 2019 and the Red List of the
International Union for the Conservation of Nature (IUCN) classifies the Small-clawed
otter species as Vulnerable under criterion A2cde+3cde (Duplaix and Savage, 2018;
Wright et al., 2021; Cuculescu-Santana et al., 2021) on the basis of its small and rapidly
declining population. Itis also estimated that the global population of the Asian Small-
clawed otter has declined by >30% over the past 30 years (Pacifici et al., 2013).

The Asian small-clawed otter has a large distributional range. In the wild it is
found extending from major river basins of Nepal to India in South Asia through
Bangladesh, Myanmar, Thailand, and Indonesia in Southeast Asia to Philippines and
Taiwan in the east and Southern China in the north (Hussain et al., 2011;_Shrestha et
al., 2021). It is reported to be found in diverse habitats, including coastal and freshwater
wetlands, and rivers and lakes in forested areas (Wright et al., 2015; Cuculescu-Santana
etal., 2017; Shrestha et al., 2021).

In India, the species of Aonyx is reported to occur in North India from the
Himalayan foothills of Himachal Pradesh, West Bengal, Assam hill ranges as well as
in South India, in the higher ranges of the hills in Coorg (Karnataka), Ashambu, Nilgiris
and Palani hills (Tamil Nadu) and some places in Kerala (Pocock, 1941; Prater, 1948;
Hussain, 1999). In recent years, its occurrence has been confirmed from the state of
Odisha (Mohapatra et al., 2014; Mishra and Mohan, 2018), Sikkim (Khatiwara and
Bhutia, 2020) and Chhattisgarh (Naidu et al., 2022) in India.

It has been observed that there is a gradual decline of otter populations in the wild
across their range in Asia particularly related to the intensification of hunting and
poaching (Aiyadurai et al., 2010; Datta et al., 2008; Gomez and Shepherd, 2019), which
has led to infrequent sighting and even if spotted the observer are experiencing
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extremely small population. Amongst the other the threat posed by poaching is reported
to be a significant one in many parts of India, and across Southeast Asia, and demands
constant monitoring (Wright et al., 2015). The decline is projected to increase in the
foreseeable future as a result of direct exploitation and emerging threats in different
country related to the illegal trade in otters as pets in Asia which has become a major
area of concern, with Indonesia, Japan and Thailand standing out as key players in this
trade (Aadrean, 2013; Shepherd and Tansom, 2013; Gomez et al., 2016; Gomez and
Bouhuys, 2018; Kitade and Naruse, 2018; Siriwat and Nijman, 2018; Gomez and
Shepherd, 2019).

In the Indian context, illegal hunting of the species mostly for their pelts is
prevalent in Northeastern part of India, where otters continue to be poached in
Arunachal Pradesh and transported to Assam for sale at extremely high prices in the
black market (Datta et al., 2008; Aiyadurai et al., 2010). Greater demands of pelts for
trade in the colder regions of Northeast India, Tibet, and China are likely to lead to
increased intensity of poaching and thus decreased conservation in its wild settings
(Menzies and Rao, 2021). Thus, the Asian small-clawed otter once commonly found in
numerous streams and wetlands of South and Southeast Asia is now restricted only to
be found in a few protected areas (Hussain et al., 2011). In the present report, we
explored the new distributional range of Asian Small-clawed otters from temperate
forest of Kalimpong District, India and assessed the community-based perception on
its conservation and future threats through informal conversations.

STUDY AREA

The present study of opportunistic sighting of small-clawed otter (Fig. 2) was
documented from Khoppi Village (Elevation: 1924.35m a.s.l., Kalimpong District,
West Bengal, India; Fig. 1), which is a forest fringe village situated in close proximity
of Neora Valley National Park (NVNP). Established in 1881, NVNP is one of the oldest
reserve forests in India and it covers a total area of 159.78km? in 2017, falling under
Bio-geographic Province 2C, the Central Himalayas, as classified by Wildlife Institute
of India (Mallick, 2010). NVNP as an integral part of the ecological trijunction with
Sikkim and Bhutan is considered to be an ecologically important area with wide range
of altitudinal variations with intact primary forest that has been short-listed in world
heritage sites due to its rich Himalayan Biodiversity (Roy et al., 2012).
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Figure 1. Map of study area and location of incidental otter sightings (Gangamaya and Khoppi).
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Figure 2. Photograph of Asian Small-Clawed Otter in Khoppi Village (Elevation: 1924.35m a.s.l.).

The second sighting (Fig. 3) was observed in Gangamaya as part of Darjeeling
Hills at an elevation of 1294m a.s.l. (Fig. 1). Lying in the lower reaches of the foothills
of the Darjeeling Hills, the study area Gangamaya experiences a humid subtropical type
of climate. The summers are mostly hot and winters are cooler associated with the
altitudes. In addition, the formation of mountains on all side may have profound effects
on the humidity and the study area experience humidity from April to September with
heavy rainfall during the monsoon. In the present study, an attempt was made to enlist
the otter species in fringe village Khoppi in NVNP and in Gangamaya through direct
accidental sightings during field trips especially conducted for bird watching.

Figure 3. Photograph of Asian Small-Clawed otter found in Gangamaya (Elevation: 1294m a.s.l.).
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RESULTS AND DISCUSSION

A Digital Camera (NIKON Z50 with a 270mm lens) was used for otter
observation and photography and the Global Positioning System (GPS), was used for
recording plot locations and measurement of plot distance. No population census was
conducted across its home range in this study. However, the estimated population is
found to be best placed in the band of 5 — 8 mature individuals as per informal
conversations with the local people living near the river and adjoining lake. In Central
Himalaya, Otter is locally known as “Paniko Oont”, which is a Nepali word concoction
that literally translates to water camel.

A single animal was observed opportunistically on the morning of 15" October
2022, on the surface at the roadside at Fringe Village Khoppi in the Kalimpong district.
In compliance with the managing policy of IUCN relevant guidelines, we have chosen
not to disclose the precise GPS location of this Vulnerable species in this publication
to avoid potential risks, such as attracting poachers and endangering local species which
is frequently occurring in Northeastern part of India, and that is leading to many
biological species to extinction. Direct observation of Asian small-clawed otter was
made from the road mainly used by resident of Fringe Village Khoppi for their day-to-
day purpose. Adjacent to the road the habitat was generally marshy, but at other times
of the year a stream flows here, and within walking distance, there is also a lake
preserved by local communities. The main habitat here is the temperate forest
dominated by the vegetation of the species of the genera Castonoposis, Quercus and
Engelhardtia etc., with nearby low-intensity agricultural land and villages. The
identification of the live encountered animal was solely based on its external
morphology as captured through incidental sightings. Interestingly, the close-up zoom
in photographs on computer screen revealed that this individual is an Aonyx cinereus,
because it has a brownish dorsal body colour, distinctive webbed feet, with the third
and fourth digits markedly longer than second and fifth on each foot (Hussain et al.,
2011).

Preliminary information collected from this area suggested that local people do
not pay any particular attention to this, however, some of the local people from the
fringe Village Khoppi within the middle of NVNP were more or less aware of the
occurrence of this ecologically important animal. In addition, there is no clue as such
of any illegal poaching as indicated by respondents through informal conversation,
however, they do strongly agree and support the conservational need of this animal in
their respective locality. The highlight of the present documentation as accrued by
speaking to local community respondents indicates that the local people can be
persuaded by some initiatives from the educational or any other conservational
institutions for preservation and management strategies of this animal in their natural
habitat.

As species like A. cinereus, are rare; they deserve earliest attention for their
conservation in the study areas through proper planning. The management and
conservation strategies are important in the present context of the fringe village Khoppi
as “habitat loss is regarded as one of the greatest threats for biodiversity loss” (Wilcove
et al, 1998). In the study area, some of the factors may play an important role in the
overall management of A. cinereus with the continuous pressure of high settlement
density with increasing agricultural and pastoralist practices as the study area is
dominated by people who are mostly agriculturists, and the documented sites lies close
proximity to NVNP. It is well known, in such human dominated spaces domestication
of carnivore species like Canis familiaris (dogs) and Felis catus (cats) for safeguarding
their resources is perhaps quite natural (Driscoll et al., 2009). What is not known to
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local people, that as reported by the previous workers that domestic dogs are apparently
the most abundant carnivore globally and is perceived as a severe threat and vulnerable
to the local wildlife (Daniels and Bekoff, 1989a; 1989b) and this may significantly
contribute to the loss of species.

The Himalayas are essentially a mountainous range in Asia, with 24% coverage
of terrestrial land surface and home to about 20% of the global population, mountain
ecosystems are one of the unique in nature (FAO 2015; Xu et al., 2019; Sharma and
Chhetri, 2021). The mountains possess a diversity of microclimatic conditions that
generates a variety of vegetation and ecological conditions which are of global
significance owing to the extreme variations in mountainous biophysical system such
as elevation, slope and aspects (Antonelli et al., 2018; Huang et al., 2019; Sharma and
Chhetri, 2021). Climate change that we are now perceiving is believed to be one of the
biggest environmental challenges of the twenty first century with a detrimental
consequence to mountain ecosystem (Chettri et al., 2018; Roy et al., 2024)). Mountains
are typically exposed to multiple hazards, and it represents an important area for
detecting climate change and assessing climate change impacts (Nogues-Bravo et al.,
2008; Kohler et al., 2010). Threats to biodiversity are numerous but the prevailing
climate change trend in the Himalayas including the Central Himalaya are bringing
alarming signal of biodiversity loss leading to vulnerability and negatively affecting the
biodiversity of the region (Chettri et al., 2018).

At the present time, knowledge of changing climate from the Central Himalaya
is scanty and scattered. The smooth-coated otter (Lutrogale perspicillata); the Asian
small-clawed otter (Aonyx cinereus) (Duplaix and Savage, 2018); and the Eurasian otter
(Lutra lutra) (Jamwal et al., 2016), which are also found in the Himalayan region have
been species modelled to determine the global vulnerability index and to evaluate the
effects of global climate change on the future distribution of the Eurasian otter
particularly in Europe (Cianfrani et al., 2011; 2018). However, in the context of the
Himalayan region it has been in recent past predicted through the technique of Climate
Change Vulnerability Assessment (CCVA), future climate and land use alterations will
exert an overall detrimental effect on the geographical range of three otter species in
the Himalaya, contributing to increased vulnerability index (Jamwal et al., 2022). It has
already been noted through modelling species response to climate change, that all three
species in the Himalaya with respect to both climate and land use future alterations
might be causing these species to undergo moderate to severe shrinking and shift in
their distribution under 2050 global change scenarios (Jamwal et al., 2022). A. cinereus
has been reported to have environmental preferences, where forest habitats being the
prime and any fluctuation in temperature and land use modifications are predicted to
exert the most vulnerable effects on A. cinereus (Jamwal et al., 2022). In the present
context, mountain geological formations in the Central Himalaya are fragile and
ecosystems are depleting fast because of critical drivers of climate change and
biodiversity loss. The ecosystem in the Central Himalaya is slowly losing its resilience
due to homogenization and fragmentation of landscapes. Therefore, impending threat
posed by changing climate to the distribution of A. cinereus is well perceived in Central
Himalaya and are in concordance to the predictions made by Climate Change
Vulnerability Assessment on three otter species occurring in the Himalayan region
(Jamwal et al., 2022).

In the wider context of otter conservation, it is also important to note that climate
change in the mountains may bring about vulnerable effects on the overall carrying
capacity. Global climate change can exert its strong effects on otter’s, reproductive
patterns, change on distribution including prey base, increased incidence of emerging
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and reemerging infectious diseases and eventually it may lead to genetic alteration that
may increase or decrease the overall fitness. Within the purview of future study, it
would be desirable to carry out vulnerability assessments that are critical in mountain
ecosystems, which are one of the most sensitive ecosystems to global climate change
(Beniston, 2003).

Arguably, the Central Himalayan region could be one of the critical otter
conservation strongholds for conservation biologists and policy-makers at large to
manage this vulnerable species in human modified landscapes. At the present time,
faced with obvious multifaceted difficulties with respect to scarcity of in situ baseline
data in Darjeeling and Kalimpong Districts, population assessments and determination
of potential threats of this vulnerable indicator species in several prime otter habitats
periodically can be prerequisite. In addition to traditional field survey, eDNA-based
approaches such as eDNA metabarcoding analysis are also being used for better species
resolution in assessing freshwater otter biodiversity in the fragile and challenging
Trans-Himalayan ecosystem (Jamwal et al., 2023). Thus, new molecular approaches
could be applied in future studies to delineate the taxa from Central Himalaya. Further,
in order to ensure the conservation of otter, it would be desirable to study the resident
flora and fauna contained therein which constitute the essential and fundamental
components of the prey base for a top carnivore.

The otter is considered to be a keystone aquatic predator and indicator species of
healthy fresh water ecosystems (Kruuk, 2006; Ruiz-Olmo et al., 1998; Jamwal et al.,
2022). Research should aim to minimise anthropogenic disturbances in the proximity
of its habitat as otters are highly vulnerable species, sensitive to habitat loss and water
pollution (Kruuk, 2006; Ruiz-Olmo et al., 1998). Rapid habitat fragmentation,
contamination of water and illegal trade are responsible for the recent decline in otter
populations throughout Asia and the Himalayan region (de Silva, 2011; Duplaix and
Savage, 2018; Loy etal., 2021; Loy et al., 2022; Jamwal et al., 2022). Further, emphasis
should be laid on otter movements through GPS collaring otter or by using camera
trapping study. Prime otter habitat which includes both the terrestrial, lakes and riverine
forest habitats must be protected as core zone and critical conservation areas to restrict
human landscape modifications. One of the key risk factors that may impact the
survival of otter in riverine forest system depends on an appropriate quality of water
and the prey base present therein. In general, species of otter are characteristics for
carrying out movement and predation on free-flowing freshwater rivers. Further, it is
also equally important to mention here, that an indiscriminate illegal fishing activities
including electrofishing and poison fishing will negatively affect the abundance of this
species inevitably. These destructive and hazardous practices will not only lead to
decrease in food sources in riverine system but it will also significantly decrease the
already extremely small population of otter. In a different context, we have registered
a few events of electrofishing and poison fishing in the temperate riverine systems of
Central Himalaya. In case of poison fishing, piscicidal plant extracts and salts of heavy
metals especially copper sulphate, silver nitrate, mercuric sulphate, bleaching powder,
DDT and parathion are used by the local people and addition of these concentrated
substances in the water is detrimental to all aquatic life forms including otter. Many of
these chemicals are cheap and effective that are easily available in the market, but the
local people are completely unaware of the catastrophic health risks these chemical
contaminants pose. Hence, it should be noted that these detrimental practices of fishing
by the local people in the backdrop of insufficient scientific knowledge on the
appropriate dosages of these hazardous chemicals which are vulnerable to
environmental change, consequently this cannot be rule out in the present perspective
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of otter conservation. In addition, research on toxicological experiments is required to
investigate the synergistic and long-term effects of chemical contaminants on
successive life stages and sexual development of otter to highlight those areas where
these contaminants are most likely to exceed the level that this indicator species may
withstand. Thus, breeding and non-breeding habitats with seasonal variations must be
identified if the conservation of otter species is to be made effective. Analysis on
carnivore intraguild relations should be a top priority especially for management and
conservation actions chiefly in these areas to help us predict whether there is a
conclusive habitat overlap between otter and on other large carnivores which is
fundamental to their ecology and conservation as the otter range continues to expand.
Although our knowledge of the of otter poaching in the Central Himalaya for
economic reasons or meat consumption is poorly represented and far from complete,
we know there is an existing active trade in otter pelts and as a pet in many parts of
India, and across Southeast Asia (Wright et al., 2015). lllegal trading of otter pelts from
Central Himalaya is however unstudied at the present time, unthinking of such
possibilities in the prevalence of illegal market for otter especially in the Northeastern
part of India is also of concern. Such practices even at a small level may bring
unforeseen impacts on the overexploited Asian Small-Clawed otter. One of the most
prompt fundamental solutions is patrolling with field researchers that needs to be
strengthened and upscaled to reduce dangers of otter hunting and poaching for
economic reasons. Patrolling can also curb other illegal activities taking place in otter
habitats and more refined measures can be adopted later, as we gather more and more
information on understanding of the species. As study revealed that most of the local
people living in proximity to Central Himalaya belong to low economic strata and are
mostly agro-pastoralists in livelihood occupation. Thus, mountain ecosystem plays an
important extrinsic and intrinsic role in generating a diverse range of livelihood
activities for any one household. Therefore, community awareness shares an integral
and indispensable relationship to any successful conservation program. In this context,
there is an urgent need to educate people through effective community-based
conservation policies such as frequent sensitization workshops about the biology and
ecology of otter especially in areas where anthropogenic habitat disturbances, such as
construction projects like hydel power dam, broad roadways constructions are rising
thereby leading to indiscriminate fragmentation of contiguous forest tract. In the
context of environmental degradation with respect to deforestation, land sliding, and
large-scale downstream flooding, coupled with inappropriate mega man-made
environmental collapse due to rampant construction of heavy power hydel dam and
railway tunnels are ravaging the delicate equilibrium in the fragile Bio-geographic
Province 2C, Central Himalaya. To lose such a valuable bioresource in terms of flora
and fauna from the Himalayas, conservationists, biologists, and indigenous people have
expressed growing apprehension about the rapid degradation in the Himalayan
environment. A clear indication of such perception has been noticed and experienced
during the recent flash flood catastrophe that has drastically resulted in the loss of flora,
fauna and aquatic life equally in the mountain part of Sikkim and West Bengal, India.
Other studies have identified that human interference in wildlife natural habitats
through anthropogenic change has led to competition for shared resources, resulting in
heterogenous conflict as these factors are believed to hinder the dispersal ability of
wildlife in their home ranges especially in forest fringes (Karanth and Kudalkar 2017;
Sharma et al., 2022). Concurrently, through participatory biodiversity conservation
programmes, awareness on the importance of otter conservation, existing legal
framework on Wild Life Protection Act, fines and penalties on wildlife poaching, and
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trading of wildlife species mainly otter in India should be augmented. These are some
of the reasons why it is important to convince local communities through any means,
especially regarding the management of environmental resources to protect the
vulnerable species A. cinereus. Despite the urgency to mitigate the impending threat,
baseline information on ecology of A. cinereus particularly in Central Himalaya is
seriously wanting. In order to ascertain these dynamics, it is extremely important at this
point to carry out further scientific research and conservation action particularly in man
altered landscape in Central Himalaya for continued positive outcomes.

CONCLUSIONS

In view of the incidental sighting of the spontaneous animal, the present study
contributes important information to the understanding of A. cinereus distribution and
status in forest of Kalimpong and Darjeeling District, India. A bird’s eye view of the
literature using various digital search engine with key words otter and library resources
reveals that no existing literature information is available on distributional pattern of
this species from this part of India. This study presents the documentation of the first
evidence of A. cinereus from the forest fringe village Khoppi situated in close proximity
of Neora Valley National Park and in Gangamaya in Darjeeling hills. While an
assessment of population distribution of small-clawed otter in the study sites was
beyond the scope of this study. However, due to high diversity of trees species and
animals at all taxonomic levels, the NVNP and Darjeeling hills would provide an ideal
location to carry out further research on otters. In general, for the plan conservation
measures the present study demands further exhaustive reassessment and management
recommendation urgently to advance our understanding with respect to the biodiversity
of the species, overall niche characteristics and water quality assessment to ensure the
water in the lake and riverine systems are not polluted.
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RESUME : PREUVES PHOTOGRAPHIQUES D’OBSERVATIONS
FORTUITES DE LA LOUTRE CENDREE (AONYX CINEREUSILLIGER,
1815), ESPECE VULNERABLE, DANS LA FORET MIXTE DE DARJEELING
ET DU DISTRICT DE KALIMPONG SITUE DANS L’HIMALAYA
CENTRAL

Des observations directes fortuites et une identification confirmée de la loutre cendrée
(A. cinereus) ont été enregistrées pour la premiere fois avec des preuves
photographiques documentées dans les zones d’étude. Ce nouveau rapport d’A.
cinereus concerne une forét mixte de type subtropical humide (altitude : 1.294 m au-
dessus du niveau de la mer) dans le district de Darjeeling et une forét de type semi-
tempéré (altitude : 1.924,35 m au-dessus du niveau de la mer) du district de Kalimpong,
dans I’Etat du Bengale occidental au niveau de la province Bio-géographique 2C de
I’Himalaya central en Inde. Ce rapport démontre que la répartition et les schémas de
distribution de ces espéces vulnérables sont encore variables en Inde. La présente étude
vise a combler un immense manque de connaissances concernant 1’aire de répartition
de la loutre cendrée dans les paysages vulnérables de I’Himalaya central dominés par
I’homme.

RESUMEN: EVIDENCIA FOTOGRAFICA DE AVISTAJES INCIDENTALES
DE LA VULNERABLE NUTRIA DE UNAS PEQUENAS ASIATICA (Aonyx
cinereus llliger, 1815) EN EL BOSQUE MIXTO DE LOS DISTRITOS
DARJEELING Y KALIMPONG, HIMALAYAS CENTRALES

Se registraron avistajes directos incidentales con identificacion confirmada, con
evidencia fotografica documentada de A. cinereus, por primera vez en las areas de
estudio. Este nuevo reporte de A. cinereus en el bosque mixto subtropical humedo
(Elevacion: 1294 m s.n.m.) en el Distrito de Darjeeling y en el bosque semi-templado
(Elevacion: 1924.35 m s.n.m.) en el Distrito Kalimpong, estado de Bengala Occidental,
India, como parte de la Provincia Biogeografica 2C, Himalayas Centrales, demuestra
que la distribucién y los patrones de ocupacion de ésta especie vulnerable son adn
irregulares en India. Este estudio estd dirigido a completar un hueco inmenso de
informacion sobre el area de distribucion de la nutria de Ufias Pequefias Asiatica en los
paisajes vulnerables dominados por el ser humano, en los Himalayas Centrales.
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