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Abstract 

The dhole Cuon alpinus is an Endangered carnivore, whose population status is hitherto undetermined across most 
of its range.  We update information on dhole distribution patterns in the northern Western Ghats, India, which 
forms the northern range limits for the species in the region.  We use two sources of data: a landscape-scale 
(7000km2) habitat occupancy study (from 2010-11), and opportunistic camera-trap photographic records (2012-
15) from the region.  Estimated occupancy (𝛹�) was found to be 0.65 (± 0.18) in the surveyed landscape.  Presence of 
protected areas, high percentage forest cover and availability of preferred prey (sambar Rusa unicolor, muntjac 
Muntiacus muntjac) were positive influences, while human disturbance showed a negative effect on dhole occu-
pancy.  The dhole was photo-captured in 14 camera-trap locations outside protected areas, of which 11 locations 
were outside the area surveyed in the occupancy study.  The dhole has likely been extirpated from further north of 
our study landscape in the Western Ghats, indicating the need to corroborate range maps through renewed field 
assessments of this carnivore.  Findings from this study can serve as a critical component in conservation of the 
dhole in one of their largest global populations. 

 

Introduction 

The dhole Cuon alpinus is a globally Endangered social carnivore dis-
tributed widely from Central Asia, India, to South-East Asia (Kamler et 
al. 2015).  In the absence of reliable methods to determine their popu-
lation sizes, expert opinion estimates suggest that the total population 

is 4,500-10,500, of which 949-2,215 mature individuals may currently 
survive in the wild, with the overall population declining across its 
geographic range (Kamler et al. 2015).  Prey depletion and loss of 
habitat seem to be the most prominent threats to dholes, and persecu-
tion (retaliatory killing) may still be a threat in large parts of its range 
(Kamler et al. 2015).  While intraguild predation and competition with 
tigers Panthera tigris may potentially suppress small, insular dhole 
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populations (Steinmetz et al. 2013), this may not hold true in other 
areas where prey densities are sufficiently high (Karanth and Sunquist 
2000).  Besides, dholes may continue to persist in areas where tigers 
are absent or their densities are low, given adequate habitat and prey 
availability. 

Recognising the dhole’s precarious state and concurrent threats, stud-
ies have examined the distribution (Jenks et al. 2012), patterns and 
determinants of occurrence (Srivathsa et al. 2014) and ecology 
(Acharya et al. 2010, Kamler et al. 2012, Steinmetz et al. 2013, Hay-
ward et al. 2014) of this threatened carnivore.  Recent assessments 
aimed at examining dhole distributions across large geographic areas 
(Karanth et al. 2009, Jenks et al. 2012) have relied on predictive mod-
elling at coarse spatial scales.  Although these are important in deter-
mining geographic range limits of the species, such assessments need 
to be complimented by landscape-scale studies so as to facilitate iden-
tification of meta-population structure, population sources and sinks, 
functional landscape connectivity and threats, all of which are im-
mensely useful for conservation planning. 

India appears to be a stronghold for dhole populations and the West-
ern Ghats might hold the largest dhole meta-population globally 
(Kamler et al. 2015).  Yet, information on the status, population and 
distribution of the species in certain parts of the Western Ghats is 
limited, especially the northern regions.  This study aimed to update 
and understand distribution patterns of the dhole in its northern 
range limit in the Western Ghats.  First, we used a landscape-scale 
(7,000km2) study conducted in 2010-11 to assess ecological and an-
thropogenic correlates of dhole habitat occupancy.  Using predicted 
probability of occurrence values we created a habitat occupancy map 
of dholes for this region.  Next, we identified areas of dhole presence 
outside this intensively surveyed (7,000km2) region using point loca-
tions obtained from opportunistic camera-trap surveys (2012-15).  
Given the precarious status of the dhole, we used both sources of data 
to create a distribution map of dholes in the northern Western Ghats 
landscape to update current information and highlight data gaps in the 
known distribution of this species. 

Methods 

Study area 

The Western Ghats in India is a global biodiversity hotspot (Myers et 
al. 2000) and a priority landscape for large carnivore conservation 
(Karanth et al. 2011).  The study landscape (c. 7,000km2, Figure 1) in 
the State of Maharashtra is a linear mountain chain, which includes 
three protected areas (henceforth PAs).  Koyna Wildlife Sanctuary and 
Chandoli National Park have been designated as the Sahyadri Tiger 
Reserve (1165.57km2), where levels of protection have been enhanced 
considerably since its declaration in the year 2010.  The third, Rad-
hanagari Wildlife Sanctuary (350km2), is located c. 60km south of the 
Sahyadri Tiger Reserve.  The study area comprises of reasonably large 
forest regions, which are more or less structurally connected through-
out the landscape.  Regions beyond our study area to the West and 
East are severely fragmented forests or completely human-modified, 
thus holding little potential for either current presence or for future 
dhole population recovery.  Human population densities vary from 
200 people per km2 to 460 people per km2 across the study landscape. 

Occupancy study 

For assessing dhole occupancy at the landscape-level (2010-11), we 
followed the sampling design as described in Karanth et al. (2011) and 
Srivathsa et al. (2014), by overlaying square-shaped grid-cells, each 
measuring 188km2 in area.  Major forest trails and dirt roads were 
sampled continuously for fresh signs of dhole in 37 grid cells, since 
trails are used as travel routes, for marking territory and for defeca-
tion (Kamler et al. 2012, Srivathsa et al. 2014).  Two teams, of two-
three surveyors each, sampled trails on foot, searching for fresh carni-
vore signs; 890km were walked from May 2010 to February 2011.  We 
refer the reader to Karanth et al. 2011 for more details on sampling 
design used in this landscape-scale study. 

 

Figure 1. The study landscape in the northern Western Ghats indicat-
ing protected areas, array of 188km2 grid cells sampled, and overall 
forest cover in the five districts of Maharashtra State, India. 

 

Fresh signs were identified based on appearance, size and presence of 
secondary signs (Cohen et al. 1978).  We used our discretion in re-
cording signs which were relatively fresh and could be accurately 
identified.  Signs such as footprints may be confused with sympatric 
species (e.g. domestic dog, golden jackal Canis aureus), therefore we 
only recorded signs when we were certain about dhole identity based 
on species behaviour (e.g. communal latrines).  Each field team com-
prised of one trained field researcher, ensuring consistency in identifi-
cation of animal signs.  We also recorded detection/non-detection of 
ungulates or their signs at every 100m replicate segment of the sam-
pling trail to be used as covariates, since they are principal prey of 
dholes (Karanth and Sunquist 1995, Andheria et al. 2007).  Wild ungu-
lates recorded were gaur Bos gaurus, sambar Rusa unicolor, Indian 
muntjac Muntiacus muntjac, wild pig Sus scrofa, and four-horned ante-
lope Tetracerus quadricornis.  Although elsewhere chital Axis axis is a 
preferred prey species of the dhole, in the Western Ghats (Srivathsa et 
al. 2014) we did not find their signs in our surveys, and it is unlikely 
that they occurred in substantial densities anywhere in the study area 
during the survey.  Signs of domestic livestock (cattle, buffalo and 
goat) were also recorded at every 100m replicate segment on sam-
pling trials. 

We examined the influence of percentage forest cover, presence of 
protected area (PA), index of all wild prey abundance, index of pre-
ferred prey abundance (sambar and muntjac, from Kamler et al. 2012, 
Hayward et al. 2014), and index of livestock abundance (as a surro-
gate for human disturbance, from Srivathsa et al. 2014) on occupancy 
of dholes in the landscape.  Index of livestock abundance, which we 
treated as a surrogate for human disturbance, was expected to have a 
negative effect on dhole occupancy, whereas all other covariates were 
expected to have a positive effect.  Given limitations of sample size, we 
did not examine patterns of co-occurrence with sympatric large carni-
vores (tiger, leopard Panthera pardus) at this large scale.  We calcu-
lated indices for all prey species, preferred prey and livestock abun-
dance as a ratio of 1km replicates with signs, divided by the total effort 
(in km) in each grid cell.  All continuous covariates were standardized 
to z-scores and used as site-specific covariates for species occupancy.  
Presence of PA was denoted as a binary (1/0) covariate to represent 
presence or absence of PA in a grid cell.  Detection histories were 
formed by combining detections and non-detections of dhole signs for 
1km spatial replicates of each grid cell.  We used the Markovian model 
(Hines et al. 2010) to estimate probability of site-level occupancy (𝛹�), 
replicate-level detection probability given presence (�̂�t), and other key 
parameters of interest, as surveys involved spatially dependent repli-
cates.  Details on model parameters, definitions and their estimation 
are in Hines et al. (2010) and Karanth et al. (2011). 
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We first performed Pearson’s correlations among covariates, using the 
‘Hmisc’ package (Harrell Jr. et al. 2013) in R (R Core Team 2013).  This 
was important to avoid the effects of severe multicollinearity among 
covariates, which can affect estimation of model parameters when 
used together in the same model.  Similar to Karanth et al. (2011), we 
first fixed a model structure for the detection probability component 
of the Markovian model.  Due to limitations of sample size we only 
examined the effect of index of livestock abundance on detection 
probability, as the presence of livestock trampling and defecation on 
trails could potentially influence our detection of dhole signs.  We 
used a global occupancy model and two alternative structures for 
detection probability, one with index of livestock abundance and the 
other with intercept-only (no covariate) to decide the structure for 
detection probability.  Based on difference in Akaike’s Information 
Criterion scores (∆ AIC) and Akaike weights (wi), we chose the covari-
ate structure for detection probability, which remained unchanged 
during further analysis of habitat occupancy. 

Once the covariate structure for detection probability was fixed, we 
tested a set of 13 candidate models to examine the effect of ecological 
and anthropogenic correlates on dhole occupancy.  We performed all 
analyses in Program PRESENCE (version 9.3, Hines 2006) using the 
single-season correlated detections model (Hines et al. 2010) and 
evaluated candidate models using the Akaike’s Information Criterion 
(AIC) and model weights.  �̂�-coefficients of covariates from top models 
(cumulative wi > 0.90) were used to determine the effect of important 
correlates on dhole occupancy.  Goodness of fit for candidate models 
were not assessed as the feature is currently not available for this 
model.  A map of dhole occupancy was generated in Quantum GIS v. 
2.2.0 (QGIS Development Team 2014) using model-averaged 𝛹�  values 
from the top models. 

Camera-trap surveys 

Camera-traps were opportunistically placed at multiple sites in the 
study landscape for four years (2012-15) to understand large carni-
vore presence outside protected areas.  Camera-traps (Model: Deer 
Cam DC 300, USA) were deployed in 21 locations from December 
2012 to March 2013, in 43 locations (Model: Moultrie M-880c, USA) 
during May and June 2014, and in 41 locations (Models: Moultrie M-
880c, Cuddeback C2 (WI, USA), Bushnell Nature View HD Max (KS, 
USA)) from February to May 2015.  Sites were selected based on a 
preliminary survey of trails and sign encounters in these areas.  Cam-
eras were either placed singly or in pairs, depending on the width of 
the trail and were kept active throughout the day, and each 24-hr 
period was considered as one camera day.  An effort was made to 
deploy each camera for a minimum of one-week at a site.  In some 
cases, this was not possible due to excessive livestock movement 

which exhausted camera films (in 2012-13), or camera theft and mal-
functioning (all years).  Maps of camera-trap locations where dholes 
were photographed were created in Quantum GIS v. 2.2.0 (QGIS De-
velopment Team 2014).  

Distribution map 

Using Quantum GIS, a minimum convex hull or polygon (MCP) was 
created around dhole presence locations obtained from camera-traps.  
This MCP was overlaid with the dhole habitat occupancy map and the 
outermost boundaries of both layers were joined to delineate the 
distribution of the dhole in the region.  This distribution was then 
compared with the coarse-scale distribution map available from the 
IUCN Red List species assessment for dhole (Kamler et al. 2015) to 
identify data gaps for the northern Western Ghats region. 

Results 

Of the two models used for detection probability (pt) of signs, the null 
model received almost 70% of the Akaike weight (wi = 0.71, Table 1).  
The model with index of livestock abundance for pt ranked lower; but 
since the difference in AIC scores was small (∆AIC < 2) we used index 
of livestock abundance as a covariate so as to account for any hetero-
geneity in detection probability. 

A total of 13 a priori candidate models were used to assess the effect 
of ecological and anthropogenic covariates on dhole occupancy.  Two 
models were removed from this candidate set during analysis due to 
convergence problems.  Of the remaining 11 models, eight models 
gathered most support (>90% of wi, Table 2). 

�̂�-coefficient values indicated percentage forest cover, presence of PA 
and index of preferred prey to be positive influences (showing posi-
tive slopes) on dhole occupancy, while index of livestock abundance, 
used as a surrogate for human disturbance, showed a negative influ-
ence (negative slope) on dhole occupancy (Table 3).  All coefficients 
showed high standard errors making them less reliable in explaining 
dhole occupancy at the landscape scale.  However, the direction of the 
slope values was consistent with our expectations for these variables, 
indicating that these values are still ecologically meaningful.  The in-
fluence of all prey species abundance on dhole occupancy was unreli-
able at this spatial scale, as the �̂�-coefficient for the covariate showed 
an inconsistent influence in the top models (Table 3).  Model-averaged 
probabilities of dhole occupancy across sampling units in the study 
landscape are shown in Figure 2. 

 
 

 

Table 1. Alternate models in explaining detection probability for dhole in the northern Western Ghats, India, ranked using Akaike’s Information 
Criterion (AIC), along with difference in Akaike scores (Δ AIC), Akaike weights (wi) and number of parameters. 

ψ = probability of site-level occupancy; θ0 = probability of presence on replicate, given absence on previous replicate, θ’ = probability of presence on repli-
cate, given presence on previous replicate; pt = replicate-level detection probability, given presence; F.cov = percentage forest cover; PA = Presence of 
protected area; lvs = index of livestock abundance; pref_prey = index of preferred wild prey abundance. 

S. No. Model 
 

AIC ∆ AIC wi K 

1 ψ (F.cov + PA + lvs + pref_prey), θ0 (.), θ’ (.), pt (.) 428.23 0 0.71 9 
2 ψ (F.cov + PA + lvs + pref_prey), θ0 (.), θ’ (.), pt (lvs)  430.06 1.83 0.29 10 
 

http://www.canids.org/cbc/�


Punjabi et al. Dhole in Western Ghats 

 
 
Canid Biology & Conservation | http://www.canids.org/cbc/ 10 

Table 2: Most-supported models (in bold) used to assess the effect of environmental correlates on occupancy of the dhole in the northern West-
ern Ghats, India, ranked using Akaike’s Information Criterion (AIC), along with difference in Akaike scores (Δ AIC), Akaike weights (wi) and num-
ber of parameters. 

ψ = probability of site-level occupancy; θ0 = probability of presence on replicate, given absence on previous replicate, θ’ = probability of presence on repli-
cate, given presence on previous replicate; pt = replicate-level detection probability, given presence; F.cov = percentage forest cover; PA = Presence of 
protected area; all_prey = index of all wild prey abundance; lvs = index of livestock abundance; pref_prey = index of preferred wild prey abundance. 

S. No. Model 
 

AIC ∆ AIC wi K 

1 ψ (F.cov), θ0 (.), θ’ (.), pt (lvs)  432.89 0 0.29 7 
2 ψ (PA), θ0 (.), θ’ (.), pt (lvs)  433.76 0.87 0.18 7 
3 ψ (F.cov + all_prey), θ0 (.), θ’ (.), pt (lvs)  434.69 1.8 0.12 8 
4 ψ (F.cov + pref_prey), θ0 (.), θ’ (.), pt (lvs)  434.89 2 0.10 8 
5 ψ (PA + pref_prey), θ0 (.), θ’ (.), pt (lvs)  435.75 2.86 0.07 8 
6 ψ (lvs), θ0 (.), θ’ (.), pt (lvs)  435.81 2.92 0.07 7 
7 ψ (.), θ0 (.), θ’ (.), pt (lvs)  436.17 3.28 0.06 6 
8 ψ (lvs + all_prey), θ0 (.), θ’ (.), pt (lvs)  436.61 3.72 0.04 8 
9 ψ (lvs + pref_prey), θ0 (.), θ’ (.), pt (lvs)  437.4 4.51 0.03 8 
10 ψ (pref_prey), θ0 (.), θ’ (.), pt (lvs)  438.08 5.19 0.02 7 
11 ψ (all_prey), θ0 (.), θ’ (.), pt (lvs)  438.16 5.27 0.02 7 
 

 

Table 3. β-coefficient parameter estimates and associated standard errors (SE) of covariates from top models used to explain dhole occupancy in 
the northern Western Ghats, India. 

int = Intercept; F.cov = percentage forest cover; PA = Presence of protected area; all_prey = index of all wild prey abundance; pref_prey = index of preferred 
wild prey abundance; lvs = index of livestock abundance. 

Models 𝜷� int (SE) 
 

𝜷� F.cov (SE) 𝜷 � PA (SE) 𝜷� all_prey (SE) 𝜷� pref_prey (SE) 𝜷�  lvs (SE) 

Model 1 0.73 (0.67)  1.38 (0.76)     
Model 2 -0.03 (0.61)   2.38 (1.72)    
Model 3 0.66 (0.63)  1.34 (0.71)  0.24 (0.52)   
Model 4 0.72 (0.68)  1.38 (0.76)   0.01 (0.54)  
Model 5 -0.02 (0.63)   2.46 (2.24)  0.06 (0.72)  
Model 6 1.03 (1.13)      -1.12 (1.16) 
Model 7 0.99 (0.72)       
Model 8 1.25 (1.03)    -0.84 (0.93)  -2 (1.42) 
 
 

 

Figure 2: Estimated model-averaged dhole occupancy probability 
(2010-11) in the northern Western Ghats landscape in the State of 
Maharashtra, India. Occupancy probabilities have been divided into 
five classes to show variation in the landscape. 

Mean 𝛹�  for dholes in the landscape was estimated to be 0.65 (± 0.18), 
while the naive occupancy estimate (without accounting for imperfect 
detection) was 0.54.  Probability of presence on replicate given ab-
sence on previous replicate (𝜃�0), probability of presence on replicate 
given presence on previous replicate (𝜃�′), and replicate-level detection 
probability given presence (�̂�t) were found to be 0.14 (± 0.07), 0.76 (± 
0.26), and 0.27 (± 0.04) respectively. 

A total effort of 1,699 camera days (105 locations) was invested from 
2012 to 2015 outside protected areas (317 camera days, 521 camera 
days, and 861 camera days in 2012-13, 2014, and 2015 respectively).  
Eleven cameras were lost due to theft during this period.  Dholes were 
captured in 14 locations (Figure 3), with observations of one to three 
adults/sub-adults in the photographs (Figure 4); one of adults with 
two pups indicating presence of breeding individuals (Figure 5).  A 
pair of dholes with seven pups was taken using a hand-held camera in 
the study area (Figure 6). Eleven of the 14 camera-traps where dholes 
were photo-captured were outside the area surveyed in the occupancy 
study. 

Dhole distribution is indicated in a coarse-scale IUCN Red List map, 
overlaid with the distribution map from the current field study in the 
northern Western Ghats (Figure 3. Google Earth map available at Fig-
ure 7). 
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Figure 3: Map showing dhole distribution as assessed from this study 
(grey) and locations of camera-traps indicating where dholes were 
photo-captured in the northern Western Ghats landscape (in 2012-
15), India. Map of IUCN range assessment of dhole from the northern 
Western Ghats is shown for comparison. Bhimashankar Wildlife sanc-
tuary is located c. 110km north of the northernmost camera-trap in 
Wai region. 

 

Figure 4: Camera-trap photograph taken on 28 December 2012 at 
17:28 shows two adult dholes with a sub-adult in the northern West-
ern Ghats, India. 

 

Figure 5. Camera-trap photograph of adult dholes with pups taken on 
5 April 2015 at 18:25, indicating presence of breeding individuals in 
the northern Western Ghats, India. 

 

Figure 6. Photograph showing two adult dholes and seven pups feed-
ing on a sambar in the northern Western Ghats region, India. Taken 
using a hand-held camera on 12 March 2016 by Akshata Karnik. 

 

Figure 7. Google Earth map of dhole distribution in the northern 
Western Ghats landscape in India; available at https://drive.google.com/
open?id=11a_5WcFuwfd0aXmQIB06iVwodzE&usp=sharing 
 

Discussion 

Landscape-level field studies are important for understanding drivers 
of local extinctions, source-sink dynamics and persistence of species 
(Jones 2011).  Our study estimated dhole occupancy to be moderately 
high (0.65 ± 0.18), with dholes occupying c. 2,720km2 of the total for-
est habitat (4,183km2) in the surveyed region of the northern Western 
Ghats landscape.  Together with earlier assessments in the adjacent 
State of Karnataka (Srivathsa et al. 2014), this accounts for c. 
16,900km2 of dhole-occupied habitats in the Western Ghats.  Dholes 
were also photographed in 14 camera-trap stations outside of PAs, of 
which 11 stations were located beyond the surveyed area for the oc-
cupancy study.  While this indicates the importance of conserving 
habitats outside PAs for the wide-ranging dhole, it also underscores 
the need for more assessments in potential habitats in the northern 
Western Ghats region, which stand the risk of being diverted for 
commercial use. 

Our findings point to the positive role of PAs, forest cover and avail-
ability of preferred prey (sambar, muntjac) on dhole occupancy in the 
landscape.  A positive effect of preferred prey also suggests that 
dholes likely select habitats with higher densities of sambar (Jenks et 
al. 2012, Kamler et al. 2012) and muntjac (Kamler et al. 2012).  Chital 
is a preferred prey species of dhole (Karanth and Sunquist 1995, And-
heria et al. 2007), but given their near absence in our study area, other 
dominant ungulates such as sambar and muntjac serve as primary 
prey species (as in south-east Asia, Kamler et al. 2012).  Young gaur 
may be hunted by a pack of dholes, but adults are above the preferred 
prey weight range (130-190kg, Hayward et al. 2014).  

We found that anthropogenic disturbance (indicated by index of live-
stock abundance as a surrogate) had a negative influence on dhole 
presence.  Studies have examined the deleterious effects of free-
grazing livestock and anthropogenic hunting on wild ungulate popula-
tions, which are important prey for dholes (Madhusudan 2004, Mad-
husudan and Karanth 2002).  Dholes may also avoid potential interac-
tions with humans in the day-time in areas where livestock is often 
accompanied by herders.  

Habitats connecting Sahyadri Tiger Reserve and Radhanagari Wildlife 
Sanctuary in the State of Maharashtra to protected habitats in the 
States of Karnataka and Goa also support high occupancy of dhole 
(0.5-0.9).  However, many forest habitats where the dhole occurs in 
the region have been earmarked for development projects such as 
wind farms, dams, hill stations, and mining.  Such large-scale infra-
structure projects and associated land-use changes would negatively 
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impact this wide-ranging threatened carnivore due to further loss and 
fragmentation of intact forest habitats.  Our study therefore presents 
useful information on dhole distribution in the northern Western 
Ghats.  Presently, the Red List assessment (Kamler et al. 2015) shows 
a wide distribution range of the dhole in the northern Western Ghats, 
but it is likely that dholes only occupy smaller habitat patches within 
this plausible range.  Results from our study could help prioritize spe-
cific areas for dholes, especially outside PAs. 

It is important to corroborate coarse-scale geographic range-limits 
(Kamler et al. 2015) with field studies such as ours.  The presence of 
dhole occurring in Bhimashankar (formerly Bhima Shancar, Sykes 
1834) is a case in point.  Bhimashankar is now a PA (130km2) located 
in the Western Ghats, c. 110km from the northernmost camera-trap 
location in Wai region in our study (see Figure 3).  The recent IUCN 
assessment shows Bhimashankar as part of the distribution range of 
the dhole (Kamler et al. 2015).  Presence of dholes was recorded in 
Bhimashankar almost two centuries ago, as Sykes (1834) noted that 
the tribal inhabitants in the region were “quite aware of the existence 
of troops of these Wild dogs”; however the species is now locally ex-
tinct (pers. obs.) and there are no recent confirmed records (published 
or verbal) of the dhole from the PA or neighbouring regions.  Coupled 
with factors such as prey depletion and local hunting, we believe that 
isolation of Bhimashankar due to loss in forest connectivity (Pani-
grahy et al. 2010) is a plausible cause for dhole extinction in the Bhi-
mashankar region.  This underscores the need for periodic field as-
sessments to address such data gaps and present a more realistic 
picture of dhole distribution throughout the species’ known range. 

Based on this study and similar assessments in the region, we empha-
size the need for protecting remnant forest habitats against environ-
mentally-detrimental development activities to conserve dhole popu-
lations.  Hunting can deplete preferred ungulate prey such as sambar 
and muntjac (Madhusudan and Karanth 2002) and efforts should be 
directed by management agencies towards protecting these species in 
remnant habitats.  Given their wide-ranging habits, dholes require 
larger zones than most other carnivores (Woodroffe and Ginsberg 
1998, Kamler et al. 2012); therefore a long-term conservation strategy 
needs to include protected enclaves functionally-connected by habi-
tats conducive for dhole persistence and dispersal. 
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