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Abstract

Jungle cat (Felis chaus) is one of the widely distributed but less studied species in Nepal. We studied jungle cat distribution and their activity
pattern in Koshi Tappu Wildlife Reserve (KTWR), Nepal. Photographs of the jungle cats obtained during camera trapping survey targeted to
fishing cats in the winter season of two consecutive years (2016 and 2017) were used for this study. With an effort of 525 trap days from 69
stations, we obtained a total of 234 images/videos of jungle cats on 37 occasions from 15 stations. We recorded jungle cats distributed in the
eastern buffer zone of the KTWR. All the jungle cat photographs were obtained in the night with peak activity within a couple of hours following

the sunset. We suggest to carry out focused study specific to jungle cats to understand their distribution, status and diet.
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1 | Introduction and primarily active in the night (Majumder et al. 2011, Mukherjee

et al. 2014). Activity pattern of carnivores is largely driven by the
Jungle cat (Felis chaus) (‘Ban Biralo’ in Nepali) is a close relative  activity of prey species and interactions with other carnivores
of the domestic cat (Felis catus) (Kitchener et al. 2016). Despite  (Lynam et al. 2013).

globally decreasing population, the jungle cat is listed as least ) . )
In Nepal, jungle cats are recorded in a wide range from low land

concern in the IUCN Red List, globally (Gray et al. 2016), and in . .
to up to 4,000 m altitudes (Jnawali et al. 2011). Due to the lack

Nepal, nationally (Jnawali et al. 2011). Its global distribution is in ) ) o )
of species targeted research, their actual distribution in Nepal is

North Africa (only Egypt), eastern Europe, south and southeast ) o
unknown. This study presents the opportunistic records and

Asian countries with an elevational record of up to 4,000 m above . .
temporal activity pattern of the jungle cat based on camera trap

sea level ( Nowell & Jackson 1996, Jnawali et al. 2011). Despite ) ) o )
survey in Koshi Tappu Wildlife Reserve (KTWR) and its Buffer

the wide global distribution, their existence in selective habitats )
Zone (BZ) at the eastern lowland Terai of Nepal.

around the deciduous forest, riparian vegetation and permanent
water sources results in their irregular distribution (Gray et al. 2 | Materials and methods
2014). Studies also show their adaptation in various types of

agricultural lands where rodents are abundant (Ogurlu et al. 2.1| Study area
2010). Rodents contribute as a major diet of the jungle cat

This study was carried out in Koshi Tappu Wildlife Reserve

although they also consume hares, deer fawn, primates, reptiles (KTWR, location: 86°55' — 87°05' E and 26°34' — 26°45' N) and

and birds (Majumder et al. 2011). Jungle cats are ambush hunters its buffer zone (BZ) (Fig. 1). The KTWR was established in 1976,
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covering an area of 175 km? in the southeast part of Nepal. The
reserve is the first Ramsar site of Nepal, listed in 1987. Additional
173 km? area surrounding the reserve was declared as BZ in
2004. The reserve is the habitat of many globally threatened
mammals like wild water buffalo (Bubalus arnee), gangetic
dolphin  (Platanista gangetica), fishing cat (Prionailurus
viverrinus), smooth coated otter (Lutrogale perspicillata); reptiles
like gharial (Gavialis gangeticus); and endangered birds such as
swamp francolin (Francolinus gularis) and Bengal florican

(Houbaropsis bengalensis) (Chettri et al. 2013).

Camor location
W 2016
@ 2017
/\ Guardposts
Koshi Tappu WR

Figure 1. Map of Koshi Tappu Wildlife Reserve showing the camera trap locations.

The KTWR entirely lies in the floodplain of the Koshi River.
Majority of the reserve is covered by grasslands followed by
sand/gravel, water bodies and forests. It is one of the important
protected areas with a freshwater ecosystem of the snow-fed
Koshi River. However, the KTWR is facing rapid land cover
change, especially wetlands (decreased by >30 since its
establishment), which has a critical impact on habitat specialized
species (Chaudhary et al. 2016, Taylor et al. 2016). Along with
jungle cat, the reserve holds other carnivores such as fishing cat,
golden jackal (Canis aureus), Bengal fox (Vulpes bengalensis),

small Indian civet (Viverricula indica) and mongoose (Herpestes
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The herbivore species include nilgai (Boselaphus

spp.).
tragocamelus), hog deer (Axis porcinus), chital (Axis axis),
barking deer (Muntiacus vaginalis), rhesus macaque (Macaca
mulatta) and Indian hare (Lepus nigricollis). At the eastern BZ of
the KTWR, the seepage of water from the Koshi River
embankment formed continuous wetlands. Gradually these
wetlands have been converted into the private fish ponds. Some
ponds are abandoned and provide natural habitats for small
native fish, amphibians, crustaceans and molluscs. These
species can contribute as a worthy source of diet to small

a75E carnivores including jungle cats surviving there.

2.2 | Camera trap methods

We conducted a camera trap survey during the
cold-dry season (November and December) of
two consecutive years in 2016 and 2017. The
survey was primarily designed to study the fishing
cat which may have caused the placement bias

for optimum photo-capture of the jungle cat. We

26°40'N

set digital motion sensor cameras (Reconyx
Hyperfire HC550, Bushnell Trophy Cam HD and
Cuddeback E) (Fig. 1) in the field for a minimum
of seven days operating 24 hours a day. The
survey of the first year (2016) focused on the
private fish farms in its eastern BZ. Intensive

camera trapping was carried out in the fish farms

26°35'N

(n = 20) with spatial coverage (ca. 500m apart).
Camera traps were set to cover all possible

routes of predators into the pond (Fig. 1).

In the second year (2017), camera traps were
placed in both private fish farm in the BZ area (n
= 22) and core area of the reserve (n = 27). Inside
the reserve,

camera traps were set

up
consistently around the wetlands in order to photograph the
animals approaching close to the vicinity of water. A pair of
camera traps were placed at a location facing opposite to each
other for taking the photographs of both side of animals (Fig. 1).
In both surveys, camera traps were programmed to take three
photos per trigger followed by 10 seconds of video. GPS
coordinates were recorded during the camera installation with the
help of Garmin eTrex 10. All the images obtained from the camera

traps were downloaded, renamed and sorted species wise in

different folders.
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2.3 | Distribution of jungle cat

BS"?S'E

87"]5'E

The locations of camera traps where the jungle cats were
photographed were used to develop their distribution map
in KTWR. ArcGIS 10.4 was used to prepare the
distribution map (ESRI 2015).

2.4 | Activity pattern of jungle cat

Date and time of the jungle cat images/videos were
entered into the Excel spreadsheet. Temporal activity
pattern was calculated using a non-parametric kernel 1
density function (Ridout & Linkie 2009) of activity detected
by camera-traps. The analysis was conducted using the

‘overlap’ package in R Program (R Core Team 2017).

3 | Results

3.1 | Distribution of jungle cat

With the effort of 525 camera trap days, from 69 4
locations, we obtained altogether 224 images and seven
video clips of jungle cats. Jungle cats were photographed
on 37 occasions from 15 locations (Fig. 2) with a
detection rate of 7.04 detections per 100 trap days.

Jungle cat photographs were obtained from the eastern

T
26°40°'N

T
26°35'N

: @ Jungle cat photographed location

//
3
+ LI Camera trap location

[ Koshi Tappu WR

/ o ]
4 i
/ i____| Buffer Zone

BZ only with no detection inside the reserve. The jungle

Figure 2. Distribution of jungle cat based on camera trap detections in Koshi Tappu Wildlife

cat was photographed once only from seven locations
whereas from a location it was photographed up to 12
times (Table 1). From the location with 12 detections (ID 5, 2016),
we also detected the jungle cat carrying a snake on an occasion,

probably as a prey (Fig. 3).

3.2 | Activity pattern

All the jungle cat photographs were recorded in the night with a
peak at the dusk (18:00—19:00 hours). No jungle cat photographs
were detected in between 06:00 to 17:00 hours (Fig. 4).

Table 1. Jungle cat detection events in camera trap locations.

Camera stations where Jungle Cat was Captured

Year Once Twice Thrice 12 times
2017 ID A18

2017 ID A19

2017 ID A21

2016 ID 03 ID 02 ID 01 ID 05
2016 ID 06 ID 13 ID 11

2016 ID 14 ID 16 ID 12

2016 ID 18 ID 17
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Reserve and its buffer zone.

4 | Discussion

Our study in the KTWR documented the jungle cat distribution in
the eastern BZ with no detection from the core area of the reserve
and its western BZ. Our study design was targeted to fishing cats
which might have affected for the optimum detection of the jungle
cat. In the eastern BZ, there are numerous commercial fish ponds
close to the reserve boundary. Although jungle cats are not
dependent directly on the wetlands, they may prefer to live close
to wetlands as described by Abu Baker et al. (2003) in Jordan. In
India, jungle cat has no strong connection with close dense forest
but is related with the closeness of water like near lakes, along
the riverside (Ogurlu et al. 2010). But in our study jungle cats
were not recorded from natural lakes or along the riverside. They
were recorded only from permanent wetlands with fish farming
sites along with agricultural land. In the region, thick bushes along

the dike of the Koshi River in the eastern part of KTWR close to
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Figure 3. Jungle cat camera trapped in eastern buffer zone of Koshi Tappu Wildlife Reserve (a), and

jungle cat carrying a snake at the edge of a fish pond (b).

the fish farm may offer a refuge for this cat at day time. There
are agricultural fields beside the fish farms where paddy was
growing and almost ready to harvest during our surveys. The
availability of rodents in the agricultural areas during this paddy
season may have attracted jungle cats. It seems jungle cats move
to the fish farm and agricultural land nearby at night time for
foraging. This may explain the reason for peak movement just
after dark. In the western BZ, agriculture pattern is similar but are

without fish ponds.

Our study documented all the records of jungle cats in the dark.
Similar records are presented by other studies in India (Majumder
et al. 2011) and Turkey (Ogurlu et al. 2010); except contrasting
finding from Cambodia (Gray et al. 2014) with activity during
daylight. The daylight time during our survey (November to
December) in the survey site was between 06:15-17:10. All the

camera trapping occasions (n = 37) of the jungle cat lies beyond

this time frame. Jungle cats are found moving
towards the side of the ponds following the
sunset. But our study cannot prove either
jungle cats involved in searching rodents and
other prey around the fish pond or they also
take fish from the ponds. However, we also
documented an incident of jungle cat carrying
snake probably as prey. Jungle cats are
reported to consume a wide variety of diet
including snakes and other

(Mukherjee et al. 2004, Majumder et al. 2011).

herpetofauna

The abundance of such herpetofauna near the
ponds may have lured the jungle cats towards
the fish ponds. Cameras were installed in fish farms close to
villages which are disturbed by human activities during the day
which may have caused the jungle cats to shift their activity in the

night.

Differentiating jungle cat individuals using camera trap photos is
difficult. Thus, we only presented the number of detections and
detection rate of jungle cats and we don’t have the idea about their
population. Apart from the population, diet and conservation threats
are also not understood in our study area. Informal interactions of
the first author during the survey with the local people in KTWR
found that farmers consider jungle cats as a pest of their poultry.
Such attitude of local people could be a threat for the survival of
jungle cats which are living in the fringes of communities. Fishing
cats, the other predators of similar size specializing on fishing, also
visit frequently in these fish farms (Taylor et al. 2016). Interaction
between them is also not well understood. Also, it is believed that

the distribution of the jungle cat has been affected

R A mvnygattemof by the degraded natural wetlands in the study
= Jungle Cat
o area.
9 © 3
2 o .
3 5| Conclusions
‘C; o
© O 4
“5 o
Z 3 This study shows jungle cat distribution in the
s 3
& = eastern buffer zone of KTWR and their nocturnal
™~
o activity. However, its occurrence inside the
o % .
S - " | i!" WWENTE reserve is not well understood. Targeted study on
0:00 6:00 12:00 1800 2400 jungle cat distribution, habitat and diet in KTWR is
needed for their conservation. Moreover,

Time of the day

Figure 4. Temporal activity of jungle cat in Koshi Tappu Wildlife Reserve. Dotted vertical lines represent
the sunrise and sunset time during the survey period. Each vertical line at the bottom represents a

detection of jungle cat in camera trap.

understanding the variation in their distribution

with respect to the seasons is also important.
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