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Abstract

The smooth-coated otter Lutrogale perspicillata is an IUCN-Vulnerable species as a result
of habitat loss and poaching. The objective of this study was to estimate the population
status and activity pattern of smooth-coated otter in Bhitarkanika National Park. To achieve
this, 15 camera trap stations were established in the study area between 16th June and 5th
August 2019.We recorded notionally 30 independent capture events of smooth-coated otter,
over a total of 725 camera trap days. The encounter rate of smooth-coated otter was
2.06/photo-captures/100 trap days, with a diurnal activity pattern. Further research and
monitoring, and awareness campaigns for local stakeholders is required in order to design
effective conservation strategies of the species.
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INTRODUCTION

The smooth-coated otter Lutrogale perspicillata (Geoffroy), a medium sized otter
weighing between 7 and 11 kg (Prater, 2005) is distributed throughout southern Asia
from Indonesia, through Southeast Asia, and westwards through southern China,
Pakistan and India, with an isolated population in Iraq (Pocock, 1941; Hussain, 1993;
de Silva et al., 2015). In India, it is widely distributed from the foothills of Himalayas
southward to southern India occurring in major rivers and coastal areas (Prater, 2005;
Hussain, 1993). Smooth-coated otter is semi-aquatic social carnivore depending upon
wetland habitats, which are currently among the most threatened and vanishing
ecosystems worldwide (Davidson, 2014). Poaching for pelt and retaliatory killing as a
result of otter-human conflicts are detrimental to the survival of this species across its
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distributional range (de Silva et al., 2015). Therefore, it has been categorized as
‘Vulnerable’ in the [UCN Red List of Threatened Species (de Silva et al., 2015) and
legally protected under Schedule Il Part 11 of the Indian Wildlife (Protection) Act, 1972.

In Odisha, three species of otters have been reported earlier viz; the smooth-coated
otter, Eurasian otter Lutra lutra and the Asian small-clawed otter Aonyx cinereus
(Illiger) (Acharjyo, 1999; Mohapatra et al., 2014; Adhya and Dey, 2020). Although,
smooth-coated otter’s distribution covers most parts of the state of Odisha, ecological
data of the species in the state are not available. This lack of ecological data may be due
to the often elusive behaviour or typically low density of the species (Kruuk, 2006), or
probably due to the lack of targeted surveys which is evident recent faunal inventories
(Debata et al., 2015; Palei et al., 2018a; Debata et al., 2018; Kar et al., 2018). In recent
years, camera trapping is increasingly used for species inventories and population status
estimation, especially of cryptic species (Karanth and Nichols, 1998; Datta et al., 2008;
Rovero and Marshall, 2008) and has been widely used in the state of Odisha as well
(Palei et al., 2015; Debata and Swain, 2018; Palei et al., 2018b; Palei et al., 2019a,b).

In order to improve existing knowledge about smooth-coated otter across the
range, the objective of this study was to determine the population status and activity
pattern of the species in Bhitarkanika National Park, Odisha, eastern India. To achieve
this goal, we conducted a camera trap survey in Bhitarkanika National Park.

STUDY AREA

We conducted the study in the Bhitarkanika National Park (BhitarkanikaNP; 20°
30' — 20° 48' N; 86° 45' — 87° 03' E), a mangrove forest area of 145 km? in the state of
Odisha, Eastern India (Fig. 1). It is characterized by rich alluvial deposits of the
Brahmani, Baitarani, and Dhamra rivers. The major habitat type of the study area
includes mangrove vegetation, creeks, estuaries, mudflats and water bodies. The area
receives an average annual rainfall of 1680 mm, with minimum and maximum monthly
temperature variations between 15 °C and 40 °C. The climate is humid tropical coastal
with pronounced dry(hot) and wet seasons. The land elevation ranges from3.66 m to
8.23 m. Bhitrakanika NP has a wide network of rivers and creeks, which are mainly fed
by tidal water. The major vegetation associations along the creeks consists of mangrove
species, such as Heritiera fomes Buch.-Ham., Sonneratia apetala Buch.-Ham,
Avicennia officinalis Linnaeus and Excoecaria agallocha Linnaeus.

The area is a home to more than 24 species of mammals (Venkatraman et al.,
2016), 264 species of birds (Gopi and Pandav, 2007) and 51 species of herpetofauna
comprising 37 species of reptiles and 14 species of anurans (Jena et al.,
2013;Venkatraman et al., 2016).

METHODOLOGY

Camera trap survey was carried out from 16" June to 5" August 2019 as a part of
a broader study of mammalian diversity. The survey was conducted within the
“intensive study area” (ISA) of 10 km?, representing all major habitat found in the
Bhitarkanika NP (Fig. 1). We divided the ISA into 1 km? grids and systematically
choose grids for camera locations based on preliminary sign surveys. We deployed 30
camera traps in 15 locations with the nearest-neighbour distance between them at least
1 km in the ISA to ascertain the status of the mammal. We selected most suitable camera
trap locations (otter trails, near waterbodies and along the water’s edge of creeks) which
are likely to allow the camera-trapping of animals based on preliminary sign surveys.
Camera traps were strapped to trees or stakes approximately 40 cm above ground. In
this survey, all cameras were operational 24 hours per day for 50 days. No baits or lures
were used in any camera trap station during the survey. Cameras were checked every
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week to replace the batteries and memory cards and to ensure their proper functioning.
Total sampling effort was calculated as the sum of the effective days across all stations
that each camera was functioning (Boitani and Powell, 2012). We considered photos
separated by at least 30 minutes as notionally independent events (Ohashi et al., 2013;
Guo et al. 2017). Photos more than one individual of smooth-coated otter in the frame
were counted as one detection for the species.

Bhitarkanika
Wildlife Sanctuary
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O camera-trap station without Smooth-coated otter record Ml Forest
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[ Bhitarkanika National Park
Figure 1. Study area showing locations of camera traps in the Bhitarkanika National Park, eastern India.

To determine the local status of smooth-coated otter, the encounter rate is
expressed as the number of notionally independent picture events/total sampling effort
x 100. Kernel-density estimation was used to describe temporal activity of smooth-
coated otter. This method considers each photographic record as a random sample of
an underlying continuous distribution, instead of grouping photographic records in
blocks of predefined discrete time categories (Ridout and Linkie, 2009). The analysis
was performed using package “overlap” implemented in R version 3.5.1. (Meredith and
Ridout, 2017; R Development Core Team 2019).

RESULTS

The sampling effort totaled 725 camera trap days. Smooth-coated otter was
detected at 10 of the 15 sites (67%) at least once during the sampling period in total of
30 notionally independent events with at least one individual (Fig. 2). The encounter
rate of smooth-coated otter was equal to 2.06 events/100 camera trap days. Smooth-
coated otter was mostly diurnal, with more actively between 06:00 and 18:00 (67% of
the notionally independent movement) with a peak around morning (Fig. 3). Smooth-
coated otter showed bimodal peaks in its activity; the first peak was observed from early
morning to mid-day and the second smaller was in the late afternoon. Though smooth-
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coated otters were active throughout the day they exhibited reduced activity during the
hottest hours of the day (Fig. 3).

Figure 2. Smooth-coated otters documented by camera traps in Bhitarkanika National Park, eastern
India.

DISCUSSION

To our knowledge, this is the first camera trap based data on encounter rate and
activity patterns of smooth-coated otter in its range. Therefore, it is difficult to compare
this encounter rate with those from any other studies. Smooth-coated otters exhibited a
diurnal and crepuscular activity pattern that peaked around early morning in our study
area. Similar observation was reported for river otter Lontra canadensis (Schreber,
1777) in Canada, where otters were active throughout the day, but with bimodal peaks
during the early morning and late evening hours (Martin et al., 2010). However, our
results differ from those from National Chambal Sanctuary, India where the annual
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activity pattern of smooth-coated otters were substantially nocturnal (Hussain, 2013).
Several factors may affect the abundance and activity pattern in otters, such as
predators, prey availability, anthropogenic disturbance, or quality and type of habitat
(Hussain, 2013). The absence of large predators like tiger Panthera tigris (Linnaeus)
and leopard P. pardus (Linnaeus) and very low anthropogenic disturbance in
Bhitarkanika NP may explain the high level of day-time smooth-coated otter activity
there.
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Figure3. Kernel-density estimates of the daily activity patterns of smooth-coated otter in Bhitarkanika

Our data should be used as baseline information for making future management
and conservation strategies of the species in Bhitarkanika NP. The rapidly changing,
human-dominated landscape poses the major threat to smooth-coated otter survival
through range reduction and fragmentation (de Silva et al., 2015). Therefore, further
detailed research should focused on smooth-coated otter beyond protected areas in
order to have better understanding and management of the species in human dominated
landscape.
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RESUME
STATUT DE LA POPULATION ET PROFIL D’ACTVITE DE LA LOUTRE A
PELAGE LISSE (Lutrogale perspicillata) DANS LE PARC NATIONAL DE

BHITARKANIKA, A ODISHA, DANS L’EST DE L’INDE

La loutre a pelage lisse Lutrogale perspicillata est classée comme espece vulnérable par I’UICN en raison
de la perte d’habitat et du braconnage. L’objectif de cette étude était d’estimer I'état de la population et
le schéma d’activité de la loutre a pelage lisse dans le parc national de Bhitarkanika. Pour ce faire, 15
piéges photographiques ont été installés dans la zone d’étude entre le 16 juin et le 5 ao(t 2019. Nous
avons enregistré théoriqguement 30 événements indépendants de loutres a pelage lisse, sur un total de 725
jours de piégeages photographiques. Le taux de rencontre de la loutre a pelage lisse était de 2,06 /
captures-photo / 100 jours de piégeages, avec un modele d’activité diurne. Des recherches et un suivi
supplémentaires, ainsi que des campagnes de sensibilisation des décideurs locaux sont nécessaires afin
de concevoir des stratégies de conservation efficaces pour I’espéce.

RESUMEN
STATUS POBLACIONAL Y PATRONES DE ACTIVIDAD DE LA NUTRIA
LISA (Lutrogale perspicillata) EN EL PARQUE NACIONAL BHITARKANIKA,

ODISHA, INDIA ORIENTAL

La nutria lisa Lutrogale perspicillata es una especie catalogada como Vulnerable por la UICN como
resultado de pérdida de habitat y caza furtiva. El objetivo de este etudio fue estimar el status poblacional
y los patrones de actividad de la nutria lisa en el Parque Nacional Bhitarkanika. Para lograrlo, fueron
establecidas 15 estaciones de camaras-trampa en el area de estudio, entre el 16 de Junio y el 5 de Agosto
de 2019. Registramos 30 eventos de captura fotografica de nutria lisa -conceptuados como
independientes-, sobre un total de 725 dias-camara-trampa. La tasa de encuentro con nutrias lisas fue de
2.06 foto-capturas/100 dias-trampa, con un patrdn de actividad diurno. Se requiere mas investigacion y
monitoreo, y campafas de sensibilizacion de los actores locales, para disefiar estrategias de conservacion
efectivas para esta especie.
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