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Abstract 

The dhole Cuon alpinus is one of the least studied large carnivores in the world.  Unlike many other social canids, 
dholes occur at low densities in tropical forests.  Furthermore, they are wary, and difficult to capture and radio-tag, 
thereby posing challenges in the field for tracking their movements or making behavioural observations.  We con-
ducted intensive camera-trap surveys in Nagarahole and Wayanad wildlife reserves in the Western Ghats of south-
ern India, as part of a long-term study of tiger population dynamics.  The survey duration was kept short, from 28 
November 2014 to 12 January 2015 (45 days), to ensure demographic closure.  Besides generating data on tigers, 
the surveys also yielded incidental photographic captures of dholes. In general, individual dholes cannot be uniquely 
identified from camera-trap photographs.  But we were able to identify two individuals in a pack based on distinct 
markings on their pelage, enabling us to map locations of the pack during the survey period.  We present here, an 
estimate of home-range size (~85km2) for this dhole pack from non-invasive camera-trap surveys. 

 

Article 

The Asiatic wild dog or dhole Cuon alpinus is one of the top predators 
in tropical forests of Asia (Karanth and Sunquist 2000, Grassman et al. 
2005, Kamler et al. 2012).  It is also the only pack-living wild canid in 
Asia that primarily occurs in forested habitats.  Historically, dholes 
were widespread across Asia and hunted as vermin.  Global dhole 
numbers have declined drastically in recent decades, with remnant 
populations now largely being restricted to few fragmented forests 
(Kamler et al. 2015).  Recent assessments suggest that 900-2,100 
mature dholes may survive globally.  Despite being listed as ‘Endan-
gered’ on the IUCN Red List (Kamler et al. 2015), dholes remain one of 
the least studied species among large, social carnivores. 
 
In India, dholes have been extirpated from 60% of their former range 
in the last 100 years, due to human persecution and habitat loss 
(Karanth et al. 2010).  The Western Ghats landscape of India is among 
the few regions that still supports high densities of the species 

(Karanth et al. 2009, Srivathsa et al. 2014).  The landscape supports a 
diverse assemblage of wild ungulates such as the chital Axis axis, four-
horned antelope Tetracerus quadricornis, gaur Bos gaurus, Indian  
muntjac Muntiacus muntjak, sambar Rusa unicolor and wild pig Sus 
scrofa, at high densities (Karanth et al. 2004).  The region also hosts 
source populations of tigers Panthera tigris and leopards P. pardus 
(Karanth and Sunquist 2000).  We conducted intensive camera trap 
surveys in adjacent reserves of Nagarahole (in Karnataka State; 
644km2) and Wayanad (in Kerala State; 78km2) in the Western Ghats 
of India (Figure 1).  The survey, conducted over a period of 45 days 
from 28 November 2014 to 12 January 2015 (post-monsoon winter), 
was part of a long-term study of tiger population dynamics in the 
region.  Camera-traps were set at 162 locations for photo-capturing 
large carnivores, ensuring uniform geographic coverage of the area 
(Figure 1).  To increase the probability of photo-capturing carnivores 
(dholes, leopards, and tigers), we set up camera-traps along forest 
roads, and the stations were spaced at 1-3km apart.  Each trap 
consisted of two automated digital Panthera v4 camera-trap units 
(Panthera, USA), set at a height of 45cm from the ground.  Every 
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photo-capture event of a large carnivore had associated data on the 
location, date and time.  These data together constituted a photo-
encounter event.  We treated any two capture events (‘event’ being a 
series of dhole photo-captures) that were >60 minutes apart as 
separate encounters, in order to avoid double counts.  The traps were 
regularly checked to maintain corrected date/time information. 
 
 

 
 
Figure 1: Study areas Nagarahole National Park (State of Karnataka) 
and Wayanad Wildlife Sanctuary (State of Kerala), in the Western 
Ghats of India.  The black dots are camera-trap locations. 
Inset: Location of Karnataka and Kerala in India. 
 
 
We identified one individual dhole belonging to a pack, which had 
distinct scars on the flanks, likely from an injury (Figure 2).  This 
individual was first photo-captured on 8 December 2014 within the 
limits of Wayanad Wildlife Sanctuary and assigned the ID number 
DHL-101. Using the encounters of DHL-101, we also identified another 
another individual with distinct white colouration on the lower right 
forelimb (Figure 3).  The second animal was assigned an ID number of 
DHL-102.  Based on these uniquely identifiable marks, uncommon 
among dholes, we used photo-encounters of either of these two 
animals to identify the capture events for the entire pack.  The pack 
consisted of a minimum of five individuals (DHL-101, DHL-102, and 
three unidentifiable members that were photo-captured in a single 
image).  Since we could not distinctly identify the other members, the 
pack possibly could have had more individuals.  The spatial locations 
of camera-traps and the number of pack encounters in the 
corresponding locations are presented in Table 1. 
 

 
 
Figure 2: Photo-captures of DHL-101 (top row) and DHL-102 (bottom 
row); the two individuals from the identified pack. 

 
 
Figure 3: Individuals labelled DHL-101 and DHL-102 from the pack, 
identified based on an injury mark (yellow circle) and white colora-
tion on the lower right forelimb (blue circle), respectively, photo-
captured in a single frame. 

 

Table1: List of camera-trap stations, geographical coordinates and 
number of encounters of the identified dhole pack in Nagarahole and 
Wayanad reserves, India.  Location code NH refers to Nagarahole Na-
tional Park, and location code WY refers to Wayanad Wildlife Sanctu-
ary. 

Camera-trap 
location 

Longitude Latitude Number of 
encounters 

NH001 7605'54.97" 11058'53.04" 1 
NH002 7606'56.87" 11058'45.48" 1 
NH003 7607'57.35" 11058'28.20" 1 
NH004 7607'07.33" 11057'38.52" 1 
NH005 7607'28.19" 11056'22.92" 5 
NH006 7604'19.21" 12001'42.60" 1 
NH007 7604'42.95" 12001'56.28" 1 
NH008 7608'49.21" 11055'24.96" 1 
WY001 7605'56.77" 11055'55.92" 6 
WY002 7605'55.31" 11057'07.20" 2 
WY003 7605'03.85" 11057'19.08" 1 
WY004 7604'23.51" 11056'51.00" 1 
WY005 7605'16.80" 11056'28.68" 3 
WY006 7605'43.07" 11055'14.16" 1 
WY007 7606'23.77" 11057'34.92" 1 
WY008 7606'1.439" 11051'59.76" 1 

 

From these capture data, we sought to estimate the home-range size 
for the pack.  Our data included only those pack-encounters where 
DHL-101 and/or DHL-102 were captured in a series of photographs.  
Based on the locations of 28 such confirmed encounters of the pack 
from 16 locations, we created a Minimum Convex Polygon (MCP; Mohr 
1947) home-range for the dhole pack (Figure 4), estimated at ~85km2 
in size.  Because of the low number of encounters, we could not apply 
more sophisticated home-range estimation methods to determine 
areas of high and low activity/use.  The short duration of our study 
precluded our ability to estimate an annual home range size for the 
pack, and what we present may be, at best, inferred as the seasonal 
home-range size.  We also submit that our approach does not account 
for the sampling process of partial detectability, i.e., the pack may have 
gone undetected in some trap-locations. 
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Figure 4: Spatial locations of camera-trap stations and locations of 
photo-encounters of the identified pack.  The red dots indicate the 
number of photo-encounters and the bounds represent a Minimum 
Convex Polygon (MCP) for the pack. 
 
 
Home-range size in dholes may vary as a function of densities of prey 
species, and possibly other habitat characteristics, as well as pack size 
(Table 2).  For example, dholes in central India have large annual 
home-ranges, between 40–200km2, generally showing seasonal 
variations (Acharya et al. 2010).  Studies from southeast Asia suggest 
that smaller packs in tropical forests of Thailand have home-range 
sizes between 50 and 100km2 (Grassman et al. 2005, Jenks et al. 
2012).  In the central part of Western Ghats (our study area), dhole 

packs appear to have much smaller home-range sizes (seasonally 20–
60km2; Johnsingh 1982, Venkataraman et al. 1995, Karanth and 
Sunquist 2000), a likely consequence of high densities of ungulate 
prey in these well-protected deciduous forest reserves (Karanth et al. 
2004).  Our estimate presented here is much larger compared to that 
reported by Karanth and Sunquist (2000), who estimated home-range 
size of ~27km2 for a pack of dholes from an adjacent area in 
Nagarahole between 1988-1991.  This is probably an underestimate, 
because their study relied completely on opportunistic sightings of the 
pack. 
 
Most dholes do not have distinct identifiable natural markings.  This 
restricts our ability to apply powerful methods used in marked animal 
studies (Williams et al. 2002) to examine dhole ecology.  Although 
radio-telemetry methods can generate reliable data for estimating 
home-range size, habitat-use and activity patterns, their application is 
limited because they are labour-intensive, expensive, and must re-
solve difficulties of safe capture, immobilization and handling of rela-
tively delicate animals like dholes (Hebblewhite and Haydon 2010).  
Therefore, the focus of many studies of dholes has shifted to the use of 
non-invasive sign survey methods (Srivathsa et al. 2014).  We note 
that very few studies have utilized information from camera-trap 
surveys to obtain estimates of home-range sizes for the focal species 
(e.g., Maffei et al. 2005, Gil-Sánchez et al. 2011).  The approach we 
have used can potentially be applied to understand spatial ecology of 
dholes and other rare carnivores that do not have natural markings, 
based on identification of some individuals from incidental injury-
related marks or other uncommon pelage patterns. 
 
 

 
 
Table 2: A review of home-range size estimates for dhole packs from across the species’ geographic range, based on published literature. 
 
Authors Location Habitat of 

study area 
Prey species Study 

duration 
Pack size 
(adults) 

Home-range 
size (km2) 

Methods 

Johnsingh 
1982 

Bandipur, 
India 

Dry deciduous 
forest - 
savannah 
woodland 
 

Same as 
current study 

1976-1978 5-11 20 Direct 
observations 

Venkataraman 
et al. 1995 

Mudumalai, 
India 

Dry deciduous 
- dry thorn 
forest 
 

Same as 
current study$ 

1990-1992 4-10 

3-15 

83.3 

54.2 

Direct 
observations 

Karanth and 
Sunquist 2000 

Nagarahole, 
India 

Mixed 
deciduous 
forest 
 

Same as 
current study 

1988-1991 7 23.4 Direct 
observations;  
95%MCP 

Grassman et al. 
2005 

Phu Khieo, 
Thailand 

Mixed 
evergreen 
forest 
 

Low densities 
of mid-large 
size ungulates* 

2000-2002 
4 months 
14 months 

 
5 
8 

 
12 
49.5 

Radio 
telemetry; 
95%MCP 

Acharya et al. 
2010 

Pench, India Dry deciduous 
forest 

High densities 
of mid-large 
size ungulates 

2002-2004 
5 months 
11 months 
7 months 
 

 
3-12 
1-3 
14 

 
79.9-202.8 
26.1-105 
64.8-66.4 

Radio teleme-
try; 
95%MCP 

Jenks et al. 
2012 

Khao Ang Rue 
Nai, Thailand 

Lowland 
rainforest 

Low, declining 
population of 
mid-large 
sized 
ungulates$$ 

 

2008-2010 6 100 Estimated 
from camera 
trap images of 
a known pack 

+Karanth et al. 2004; $Venkataraman et al. 1995; *Grassman et al. 2005; $$Jenks et al. 2012. 
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