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Abstract

Knowledge of the occurrence and distribution of terrestrial mammals is
imperative in the design of conservation strategies in protected areas. There is a
lack of information available on the occurrence and abundance of wild mammals
in the Balaram-Ambaji Wildlife Sanctuary, Gujarat of India. Thus, the present
study was carried out to understand the relative abundance of the wild

Received: 13 April 2022 mammalian species in the Balaram-Ambaji Wildlife Sanctuary via camera

Accepted: 9 August 2022 trapping. We used day/night camera traps to record the presence of diurnal and

Published online: 30 September 2022 Nocturnal mammals in the Balaram-Ambaji Wildlife Sanctuary. We plotted 11
cameras near water bodies for 20 days from 6 January 2020 to 26 January 2020.
A total of 268 photographs of wild animals were captured. Among the photos 13
wild mammalian species were identified, including the Rusty-spotted cat
Prionailurus rubiginosus (I. Geoffroy Saint-Hilaire), which is reported for the
first time in this area. The Relative Abundance Index (RAI) of each identified
species was calculated to understand the species richness, providing baseline
data for species occupancy.
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Introduction

Research on mammals in India was initiated in the
late nineteenth century by William Thomas
Blandford and he published the first edition of the
Fauna of British India - Mammalia in two parts in
1888 and 1891 (Harshey and Chandra, 2001). Later
on, the first updated e-version of the checklist of
mammals of India was published by the Zoological
Survey of India (ZSI) in 2013 and an updated 3rd
version of the checklist was published recently in
2015 with records of 427 species belonging to 197
genera, 48 families and 14 orders (Sharma et al.,
2015). Gujarat State is located in the western part of
India, stretching between the Arawali Mountain
Range in north and the Satpura Range in the south
with records of 103 species of mammals (Singh,
2001). This was followed by the recording of 28 wild

mammalian species from the North Gujarat region
(Gajera and Dharaiya, 2011). A total of 25 wild
mammalian species belonging to 9 orders, 16
families and 22 genera were reported from the
Taranga Hill Forest, Gujarat (Patel and Patel, 2011).
Similarly, 26 species of mammals were recorded
from Little Rann of Kachchh, Gujarat (Joshi et al.,
2018). A number of standard protocols have been
developed for the study of large mammals (Wood et
al., 2005; McCafferty, 2007; Farsi et al., 2018), while
for the small mammals detecting their presence and
location in order to derive a meaningful estimation of
their abundance is difficult because of their shy and
secretive nature (Webbon et al., 2007). There have
been a few studies that estimated the abundances of
nocturnal small mammals using camera traps in India
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(Chetana and Ganesh, 2007; Mudappa et al., 2007;
Debata and Swain, 2018), however, none of them are
from the fragmented habitats of Gujarat State. A
camera trap is a widely used device in the research
and management of wildlife through the detection of
rare, secretive and elusive wildlife species (Swann
and Perkins, 2014). Camera traps have been used for
studying community structure, occupancy, activity
pattern, diversity and relative abundance of rare and
nocturnal mammals (Chetana and Ganesh, 2007,
Ahumada et al.,, 2011; Debata and Swain, 2018).
Camera traps are motion-sensitive and are able to
record a series of images/videos of an animal with
time, date and location information, which gives an
idea of the species presence at that time and place
(Yadav et al., 2021). Camera traps have been used to
analyze 1) presence of wild mammals, 2) identification of
species, 3) species diversity, 4) species abundance and 5)
animal activity pattern in the particular area of interest
(Liu et al., 2013). Yadav et al. (2021) and Norbu et al.
(2022) used camera trap to record the rare wild mammal
Rusty-spotted cat Prionailurus rubiginosus (1. Geoffroy
Saint-Hillaire) from the Western Terai Arc Landscape,
Nepal, and Spotted linsang Prionodon pardicolor
Hodgson from the Tashigang Forest Division, Eastern
Bhutan, respectively. Timilsina et al. (2021) also worked
with camera traps to understand the status, current
distribution and threats to the Fishing cat Prionailurus
viverrinus (Bennett) in Nepal. Similarly, camera traps
were used to draw possible linkage between two tiger
population clusters in the Terai Arc Landscape of Nepal
(Subedi et al., 2021). Moreover, resource selection of the
Indian leopard Panthera pardus fisca (Meyer) was
investigated at Sariska Tiger Reserve, Western India
(Mondal et al.,, 2022). Hence, the present study was
aimed to understand 1) presence of wild mammals, 2)
diversity of wild mammals, and 3) relative abundance of
wild mammals using camera traps in the Balaram-
Ambaji Wildlife Sanctuary, Gujarat State, India.

Historical records of wildlife research in North Gujarat
show the presence of rich forests with a diversity of wild
mammals including the Tiger Panthera tigris (Linnaeus),
Sambar Rusa unicolor (Kerr), Chital Axis axis (Erxleben)
in the past but were hunted or exterminated due to high
anthropogenic pressures and habitat loss (Singh, 2001;
Gajera and Dharaiya, 2011). Agriculture practices are one
of the large contributors to biodiversity loss in this region
(Vyas and Dharaiya, 2021). Still, there are sizable
populations of Sloth bear Melursus ursinus (Shaw)
(Garshelis et al., 1999) and Indian leopard Panthera
pardus fusca (Meyer), as well as many other wildlife
(Mewada et al., 2019). However, there is a dearth of
literature available based on camera trap study in the
Balaram-Ambaji Wildlife Sanctuary, Gujarat. Hence, the
present research was proposed to understand the relative
abundance of wild mammals in the Balaram-Ambaji
Wildlife Sanctuary. The present study was the part of on-
going research that involves the monitoring of mammals
around the water point to understand the movement of
mammals during different seasons. Through the

exploration of the Relative Abundance Index (RAI) of
wild mammals, we hope to provide new information on
wild mammal diversity and the estimated relative wild
mammal abundance in this sanctuary.

Material and Methods

Study area

The study was carried out in the Balaram-Ambaji
Wildlife Sanctuary, Banaskantha District, Gujarat State,
India from 6 January 2020 to 26 January 2020 during
winter. The forest of Balaram-Ambaji was declared as a
wildlife sanctuary by the Government of India on 7
August 1989 in order to protect the pristine forest of the
Aravalli Mountain system and to encourage the
propagation of wildlife. Geographically, the sanctuary is
located between 24°10°15” to 24°21°30” N latitude and
72°38°28” to 73°00” E longitude (Mewada et al., 2019).
The area falls within Biogeographic Zone 4; the semiarid
area and can be classified as ravine thorn forest: 6B/C2
(Champion and Seth, 1968; Chaudhary et al., 2022). The
topography of the Balaram-Ambaji Wildlife Sanctuary
varies from plains with an elevation gradient of 10 m to
600 m above mean sea level (amsl) (Mewada et al.,
2019). Balaram-Ambaji Wildlife Sanctuary is a part of
the Aravalli Mountain Range, composed of a contiguous
and vital patch of forest for a variety of wildlife and floral
diversity where Melursus ursinus (Shaw) is a flagship
species (Sukhadiya et al., 2013). Balaram-Ambaji
Wildlife Sanctuary covers an approximate area of 542
km? and falls into the catchment zone of the Banas and
Sabarmati Rivers, which helps in preserving the
ecological balance in its forests and is important for water
conservation (Mewada et al., 2019). The temperature of
the sanctuary is recorded from 5 °C in winter to 46 °C in
summer and an average rainfall of 765 mm has been
recorded during the monsoon season (Mewada et al.,
2019). There are more than 483 plants, including more
than 107 tree species, more than 219 herb species, more
than 58 shrub species, nearly 50 climber species, 40 grass
species and about 10 species of lower plants which have
been recorded in the sanctuary (Patel and Varshney,
2018; Mewada et al, 2019) (Fig. 2). As a flagship
species, the Balaram-Ambaji Wildlife Sanctuary is
popularly known as the home of Melursus ursinus
(Shaw). Some of the other mammalian fauna including
Indian leopard Panthera pardus fusca (Meyer), Striped
hyaena Hyaena hyaena (Linnaeus), Honey badger
Mellivora capensis (Schreber), Jackal Canis aureus
Linnaeus, Jungle cat Felis chaus Schreber, Indian civet
Viverricula indica (E. Geoffroy Saint-Hilaire), Porcupine
Hystrix indica Kerr, Wild boar Sus scrofa Linnaeus,
Nilgai Boselaphus tragocamelus (Pallas) and Indian
langur Semnopithecus entellus (Dufresne), etc., were also
recorded from this area by Gajera and Dharaiya (2011).
At present, Balaram-Ambaji Wildlife Sanctuary is
considered the sanctuary with the highest number of
human settlements among all the sanctuaries in Gujarat,
as the total human population living within the sanctuary
is around 1,18,608 in 91 villages (Human Census, 2011).
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Figure 1: Balaram-Ambaji Wildlife Sanctuary, Gujarat State, India showing camera trap locations.

Figure 2: Landscape of Balaram-Ambaji Wildlife Sanctuary, Gujarat State, India.
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Methodology

Information on water points was gathered from locals
inhabitants, grazers and the forest field staff of the
Forest Department of Gujarat State. The map of the
sanctuary (Fig. 1) was prepared using QGIS software
with a WGS 84 Projection system. Prior to the
selection of water points, a sign survey was conducted
to know the movement of wildlife around a water
point by conducting a strip transect of 100 m in each
direction. A total of 11 water points were identified for
placing camera traps (Table 1). A total of 11 cameras
(model E, al/4 second trigger speed, 20 megapixel
(MP) resolution, Cuddeback Digital, De Pere, WI,
USA) were placed over a period of 20 days from 6
January 2020 to 26 January 2020, helping us to
understand the presence of wild mammals (Fig. 1).
The cameras were deployed approximately 50 cm
above the ground near a water body, either on trees or
on wooden stalks, so that it was possible for the
cameras to cover the maximum area as part of the field
of view to capture as many movements as possible
(Debata and Swain, 2018). In order to achieve a
balance between detection probability and battery
power conservation, the trigger speed was set to 2
frames in day and 5 frames at night; there was higher
probability of wild animal capture at night because of
their nocturnal behavior. To decrease the possibility of
double-counting, a time-lapse of 20 minutes was set
between object captures. Near each water body a
single camera was fixed after cleaning of vegetation
from the shuttle way.

After retrieving all the camera trap pictures, an
inventory of photographs based on the locations
(Table 3) was created and each photograph was
carefully examined to facilitate species identification.
The photo-captures of the animals were identified to
species level using The Book of Indian Animals by
Prater (2005) and Mammals of South Asia by Johnsingh

and Manjrekar (2013). In addition to the photographs of
wild mammals (n= 268), photographs of humans
(tourists and local villagers (n= 89)) and domestic
animals (cattle and dogs (n= 60)) were also counted.
The identified wild mammals were categorized
according to their IUCN status (2022) and schedule
under the Wildlife Protection Act (Government of
India, 1972). The RAI (Relative abundance index)
based on the number of individuals of each species
was calculated using the following formula

4
RAI—N

x 100

where, A is the total number of detections of a
species by all cameras and N is the total number of
camera trap days for all cameras throughout the
study area (sensu Jenks et al., 2011; Debata and
Swain, 2018).

Results

Visual data from camera traps is beneficial for
confirming the presence of species in order to study
species richness and habitat use (Tanwar et al.,
2021). In our study, we identified 13 mammalian
species through captured images (Table 2). In total,
268 photographs of wild mammals and 89
photographs showing human presence were captured
at nine different sites in 20 trap days. Data was not
collected from two of the original eleven cameras;
one camera was stolen from the Chip Pani station and
the one at Panchha had a technical issue. The
estimated relative abundance of mammalian diversity
varied from small to big mammals; the RAI of the
Ruddy mongoose Urva smithii (Gray) (RAI= 47.22)
was found to be very high followed by the Common
palm civet Paradoxurus hermaphroditus (Pallas)
(RAI=38.88) (Fig. 3).
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Figure 3: The Relative Abundance Index (RAI) of mammalian species based on camera trap photographs in the
Balaram-Ambaji Wildlife Sanctuary, Gujarat State, India.
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