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Research Article

Density and spatio-temporal distribution of the
endangered hog deer (Axis porcinus) in Orang National
Park, India

Abstract

Despite recent improvements in understanding the status of mammals in India,
information gaps remain for threatened ungulate species like the hog deer (Axis
porcinus). This endangered species, historically distributed across South and
Southeast Asia, faces significant global decline due to habitat loss and hunting, but
is known to be abundant in the Brahmaputra floodplains of northeastern India. We
studied the hog deer population in Orang National Park, estimating its abundance
and spatio-temporal distribution. Camera trapping was used to assess spatial
distribution and diel activity patterns, while line-transect distance sampling surveys
were used to estimate density. We found that, unlike many other areas of North-
eastern India, hog deer in Orang National Park were diurnal in their habits and
distributed throughout the study area, including successional woodlands. Our results
reaffirmed the exceptionally high densities of Hog Deer in Orang National Park, as
previously reported in other studies, and found particularly high spatial densities in
grasslands (121.58 + 30.54 SE/km?) compared to woodlands (69.92 + 36.30/km?).
Our study emphasizes the importance of Orang National Park for the conservation of
Hog Deer in the Brahmaputra Floodplains ecosystem and provides methodological
recommendations for future studies on similar species.

Keywords: Brahmaputra floodplains, camera-trap, density estimation, line transect,
Terai Arc landscape.

Introduction

Robust ecological knowledge is very important for planning conservation actions for a
threatened species; however, this knowledge remains limited for tropical fauna, even
though these regions, rich in biodiversity and endemism, are among the world’s least
studied and rapidly changing ecosystems (Myers et al.,, 2000; Barlow et al, 2018). In
India, our knowledge about the status of mammals has improved significantly over
the last few years due to surveys conducted under the umbrella of tiger, elephant,
and rhinoceros monitoring programs; however, many gaps still remain. Ungulates in
India have been surveyed extensively under the flagship Project Tiger (Jhala et al,
2020), but the information generated by these surveys has only been ancillary and
thus less detailed. Hog deer Axis porcinus (Zimmermann, 1780) is one such species,
for which secondary information is available in plenty, but focused studies have rarely
been conducted.

Hog deer is an “Endangered” ungulate species (IUCN Red List; Timmins et al, 2015),
historically distributed from Pakistan to Southeast Asia. Within its native range,
there are two recognized subspecies of hog deer - the Southeast Asian subspecies
(A. p. annamiticus), found in Thailand, China, Lao PDR, Vietnam, Cambodia, and India
(Manipur); and the Indian subspecies (4. p. porcinus), occurring in India, Nepal,
Bangladesh, and Myanmar (Biswas & Mathur, 2000; Gupta et al, 2018; Angom et al,,
2020). The species is presumed locally extinct in China, Bangladesh, Vietnam, and the
Lao People’s Democratic Republic (Lao PDR), and persists in Thailand and Pakistan
only as reintroduced populations (Brook et al, 2015; Hossen et al, 2017; Ding et
al., 2022). Additionally, hog deer were introduced into Sri Lanka (Vishvanath et al,
2014) and Australia during the nineteenth century for hunting purposes, and stable
populations now exist in both countries (Hill et al,, 2017).
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In India, hog deer are restricted to the wet floodplain grasslands
found along the Ganga and Brahmaputra River systems in
northern and northeastern India, respectively. Here, they coexist
with a wide diversity of threatened species, including the tiger
(Panthera tigris), the greater one-horned rhinoceros (Rhinoceros
unicornis), the hispid hare (Caprolagus hispidus), and the Bengal
florican (Eupodotis bengalensis), etc. (Peet et al., 1999; Odden
et al, 2005; van Berkel et al, 2022). In contemporary times,
these habitats have faced a variety of threats, including land-use
change, alteration of flow regimes, spread of invasive weeds and
woody plants, and nutrient losses (Biswas & Mathur, 2000). Hog
deer are known to prefer floodplains and tall grasses (Bhattarai
& Kindlmann, 2013), mainly feeding on fluvial grasses (van
Berkel et al, 2022). Conversion of floodplain grasslands to
agriculture and hunting pressures over its range are touted as
the two major threats contributing to the global decline of this
species (Ding et al.,, 2022; van Berkel et al,, 2022). According to
Angom et al. (2020), the species is believed to have undergone
a 50% global decline in the last 21 years, with its population in
Southeast Asia decreasing by more than 90%.

Protected areas along the Brahmaputra floodplains harbor
some of the highest reported densities of hog deer in the
world (Angom et al, 2020; Jhala et al, 2020), and the species
serves as an important prey for the Royal Bengal tiger in this
region. Consequently, understanding its status and ecology
is vital for conservation planning within this unique riverine
landscape. Orang National Park and Tiger Reserve represents
one of the most intact and well-protected remnants of the
Brahmaputra floodplain ecosystem, encompassing a diverse
mosaic of grasslands, wetlands, and woodlands that support
high densities of large herbivores such as the greater one-
horned rhinoceros (Rhinoceros unicornis) and Asiatic water
buffalo (Bubalus arnee), along with one of the densest tiger
populations in South Asia (Jhala et al.,, 2020). Unlike many other
protected areas in the region, Orang experiences relatively low
anthropogenic pressures owing to effective protection, minimal
grazing, and limited human habitation within its boundaries.
However, seasonal flooding and the encroachment of invasive
vegetation pose continuing ecological challenges (Biswas &
Mathur, 2000; Lahkar et al, 2020). At the same time, the area
is surrounded by settlements and agriculture on all sides but
one, thus limiting animal movement outside the protected area
(Qureshi et al, 2023). Previous assessments under national
monitoring programs have reported high hog deer densities in
Orang (Jhala et al, 2020), but these were derived from general
prey surveys rather than dedicated, species-focused studies.

In this context, our study aimed to generate focused ecological
information on the hog deer in Orang National Park by examining
(i) its spatial distribution and diel activity pattern across the
major habitat types of Orang National Park, and (ii) habitat-
specific variation in population density. These objectives were
designed to establish reliable baseline data for the species in
one of its remaining strongholds and to provide methodological
insights for future monitoring and management across the
Brahmaputra floodplain ecosystem.

Materials and Methods

Study area

Orang National Park (ONP, hereafter) is an IUCN Category
II Protected Area in the northeastern Indian state of Assam
(Dudley, 2008). It is also recognized as a tiger reserve and
receives the highest level of protection possible in India. The
area harbors one of the densest tiger populations in South Asia
(10.62 tigers/100 km? in Jhala et al, 2020; 11.34 tigers/100
km? in Qureshi et al, 2023) and is one of the last few refuges
of the greater one-horned rhinoceros. ONP is characterized by
the interspersion and juxtaposition of beels (marshy wetlands),
man-made ponds, grasslands, and woodlands. The grasslands
are dominated by Saccharum spontaneum, Imperata cylindrica,
and Phragmites karka. The woodlands are dominated by Bombax

ceiba, Lagerstroemia speciosa, and Acacia catechu. The present
study was conducted in the core area of ONP (~80 km?) and
covered most of the grassland and woodland habitats (Figure 1).

Field and analytical methods

e Spatio-temporal distribution and diel activity pattern:
Motion-triggered camera traps (n=123) were deployed to
estimate the occupancy and diel activity pattern of hog deer and
other co-occurring animals in ONP (Figure 1). Given the dense
vegetation in the area, camera traps were placed on narrow
animal trails and small natural openings in each grid. The
camera trap survey was conducted from February to May 2020,
coinciding with the dry season in the study area.

Our total trapping effort consisted of 3,934 trap nights (32 +
0.73 SE trap nights/camera), which captured a total of 33,439
photographs during the sampling period. Of these records,
6,051 were independent captures (i.e., = 600-second difference
between consecutive photographs of the same species). Out of
these, 3,672 photographs captured hog deer and were used for
further analysis of spatio-temporal patterns.

To describe the diel activity pattern of hog deer, the camera
trap data were temporally thinned by selecting captures at
10-minute intervals. Diel activity was quantified by computing
the circular kernel density of photo captures. The overlap
between diel activity in grassland and woodland habitats was
compared to assess habitat-specific behavioral differences. All
temporal analyses were conducted using the 'activity' (v. 1.3.4;
Rowrcliffe, 2023) and 'overlap' overlap (v. 0.3.4; Meredith, Ridout
& Campbell, 2013) R packages.

e Density estimation:

We surveyed line transects following a Distance sampling
framework to estimate hog deer density and abundance
(Buckland et al, 2015). The survey platform was stratified by
habitat type: transects in tall alluvial grasslands were conducted
exclusively on elephant-back to ensure observer safety and
adequate visibility in tall grass cover, whereas six transects
in woodland habitats, where ground-based surveys provided
better visibility, were conducted on foot. We surveyed 15 line
transects, each two kilometers long, and repeated them four
times (cumulative effort of 120 km) to estimate the density of
hog deer. Post-stratification, 74 % of the total transect effort was
in grassland and 26 % in woodland (Figure 1).

The transects were then stratified into grassland and woodland
categories post-facto, based on habitat data sampled along the
transect. Post-stratification, a total of 24 segments of average
length 919 + 130 m were surveyed in grasslands, and 17
segments of 475 + 106 m length were surveyed in woodland.
All the transects were surveyed during the month of April 2020,
which is the post-burning season in the region.

We recorded animals on both sides of the transect, and for each
detection, we noted the observer’s location, the transect bearing,
the animal’s bearing, and the distance between the animal and
observer. These data were then used to estimate the animal’s
location and the perpendicular distance from the line. Line
transects were conducted during peak activity periods (0530-
0800 hrs) to maximize encounter rates, improve visibility, and
enhance detection, as many species, including hog deer, are
most active during these hours. This timing also minimizes
disturbance and ensures safer working conditions for field
researchers. Additionally, camera trap data indicated that Hhog
Ddeer in the park exhibit primarily diurnal and cathemeral
activity patterns, suggesting that morning and evening transects
would yield comparable results. Besides hog deer, line transects
were also conducted to survey other mammal species in the
park, including wild boar and Asiatic water buffalo.

We analyzed the collected data using the Distance sampling
approach, which corrects naive encounter rates with a detection
function to estimate density. The detection function in the
distance sampling framework summarizes how the cumulative
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Figure 1. Spatial distribution of camera traps and line transects in the study area.

detection of an animal reduces as a function of increasing
perpendicular distance from the observer. The rate of decline
is dependent on environmental variables that influence
detectability, such as vegetation density, and is expected to differ
for distinct habitats including woodlands and grasslands. Thus,
we modeled detection functions for each of the two habitats
separately. In each set, we ran candidate detection models using
half-normal, uniform, and hazard rate key functions along with
cosine adjustment terms (Buckland et al, 2015). The models
were compared using the Akaike information criterion (AIC),
and the model with the lowest AIC value was selected as the
best model. Model fit was evaluated using the Chi-squared
goodness-of-fit statistic. Along with the habitat-specific models,
a set of pooled models without any habitat-specific stratification
was also computed. The best model from this pooled set was
then compared with the best-fitting habitat-specific models
described by Rexstad (2022).

Like detection, encounter rates are expected to vary across
habitats, partly due to differences in detectability as discussed
earlier. To account for habitat variability, we used the stratified
transects to estimate encounter rates for each habitat type.
The stratum-specific parameter estimates were then pooled to
calculate density and abundance estimates for the entire 80 km?
study area. To assess whether large groups disproportionately
influenced the encounter rate and, thus, the density estimate,
a bootstrapped density estimate was computed based on
the selected detection model and stratified encounter rates
(following Rexstad, 2022). This approach provided density
estimates for hog deer across the park, accounting for spatial
variability in both encounter rates and habitat influences. All
parameters were computed in the Distance R package version
0.9.6 (Miller, 2016).

Results

Spatio-temporal distribution

We recorded dog deer hog deer in 116 out of 123 camera traps,
corresponding to a detection rate of 94.3% across all stations.
Detection rates remained consistently high across habitat strata:
90.0% in grasslands, 94.0% in woodlands, and 100% in mixed
habitats.

We found that hog deer in ONP are diurnal with the highest
activity during early morning and late evening. The diel activity
pattern was similar between grasslands and woodlands with
a temporal overlap (D-hat) of 86.9% [Bootstrapped CI: 80.8-
87.7%]). However, activity in woodlands was more concentrated
around midday hours, showing a narrower diurnal window
compared to the broader and more pronounced bimodal peaks
observed in grasslands (see Figure 2).

The habitat-specific density of hog deer in Orang NP

A total of 222 hog deer sightings (174 from grasslands and 48
from woodland) were used to model the detection function. The
maximum perpendicular detection distance in grasslands was
181 m, while in woodlands it was 170 m. Given the differences
in structural characteristics between the two habitats, separate
sets of detection functions were computed for each habitat.
The detection probability of hog deer in grasslands was best
described by a hazard rate model with cosine adjustment, while
detection in woodlands was best described by a half-normal
model with cosine adjustment (Supplementary material Table:
1-5, Figures 2 & 3). However, the detection probability and
associated effective strip width for the best- fitting model were
not significantly different between grasslands and woodlands
(ESW: 36 * 4 SE m in Grasslands vs 40 + 4 SE m in Woodland).

https://doi.org/10.63033 /JWLS.PXWB5493
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Consequently, we computed a set of models with a pooled
detection function (the same detection function applied to both
habitats). The best pooled detection function was defined by a
hazard rate model without any adjustment term. This model had
alower AIC as compared to the stratum-specific detection models
and was thus selected for further analysis. The selection of the
hazard rate function indicated that detection probability was
very high close to the line and dropped sharply with increasing
distance. The effective strip width of the pooled model was 35 +
3 SE m, and the Cramér-von Mises goodness-of-fit test yielded a
p-value of 0.80. Further details about the detection models and
their selection are provided in Table 1.

Using the pooled detection model and stratum-specific
estimates of group sizes and encounter rate, we estimated
density of hog deer in grasslands to be 121.58 + 30.54 (SE) km?
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Figure 2. Spatio-temporal activity of hog deer in different habitat types
in Orang National Park
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and in woodland to be 69.92 * 36.30 (SE) km?2 To determine
if the density estimate for grasslands was inflated by large
congregations, we used a bootstrapped model with a pooled
detection function running 300 iterations (following Rexstad,
2022). The bootstrapped density matched the stratum-specific
estimate, indicating that large groups had minimal impact on
the overall density estimate.

Given the juxtaposition of grasslands and woodlands at the
landscape scale, the hog deer density was not uniformly
distributed across Orang National Park, and higher densities
were observed in the central and southwestern parts of the park
that support extensive grassland patches. In contrast, lower
densities occurred in the northern and eastern areas dominated
by woodland and mixed vegetation (Figure 3).

Table 1. Summary of detection functions from the three sets of models.

. Key
Detection Func- c-vM 'I:runca- Pa (SE) A
Formula . p-value tion AIC
tion
Hazard
~1 Rate 0.80 100 0.35(0.03) 0
Grassland:
N . Hazard 0.36 (0.04)
Habitat Rate 0.74 100 Woodland: 1.6
0.31 (0.06)
~ Grass- 0.85 (Grass- Grass- Grassland:
land + Uni- land); land: 100 0.36 (0.04) 1.83
Woodland form 049 Wood- Woodland: ™
(separate) (Woodland) land:80 0.5 (0.05)
Q
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Figure 3. Habitat-specific density of the hog deer Axis porcinus in Orang NP
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Discussion

We found that Orang National Park harbored exceptionally high
densities of hog deer, with spatial density in grasslands being
as high as 121.58 individuals per square kilometer. Given the
robust methodology employed, the substantial cumulative area
surveyed (approximately 10 square kilometers, accounting for
more than 12% of the study area), and the magnitude of the
survey effort, our study represents a more comprehensive and
in-depth assessment than previous efforts. Compared to hog
deer densities in other sites across India (Angom et al, 2020;
Lahkar et al.,, 2020; Sinha et al. 2019; Jhala et al, 2020), Nepal
(Odden et al, 2005; Dhungel & 0'Gara, 1991), and Cambodia
(van Berkel et al, 2022), these estimates are significantly
higher (Table 2). The 2018 All India Tiger Estimation (Jhala et
al, 2020) estimated ungulate density in Orang National Park
and Tiger Reserve by conducting on-foot line transects and
reported a similarly high hog deer density of 59.7 individuals/
km? in ONP. However, the present estimates from ONP are even
higher, nearly double the previous estimates for the area (Jhala
et al.,, 2020). The higher density estimates from this study may
partly be due to the more focused nature of this study, improved
survey coverage, and higher sampling effort. Further, this study
employed line transects over elephant back, which enabled
systematic sampling in tall grassland habitats and other areas
that are otherwise inaccessible on foot due to the presence of
rhinos and elephants.

Such elevated densities are likely attributable to a combination
of ecological and management factors unique to the
Brahmaputra floodplain ecosystem. Seasonal flooding renews
soil nutrients, maintains early-to mid-successional grass
structure, and sustains high primary productivity in alluvial
grasslands, which supports higher carrying capacity for
grazing ungulates (Sharma et al, 2023). The extensive mosaic
of tall, moist grasslands interspersed with perennial wetlands
reduces dry-season resource bottlenecks for water-dependent
herbivores such as hog deer (Angom et al, 2020). Effective
protection measures, including intensive anti-poaching
patrols and habitat management, have reduced anthropogenic
disturbance and poaching pressure, enabling fuller utilization
of optimal habitats (Sinha et al, 2019). Furthermore, active
management to control invasive plant species such as Mikania
micrantha, Chromolaena odorata, and Mimosa diplotricha, which
degrade grassland quality in other protected areas of Assam,
likely maintains higher forage availability and suitable habitat
structure in Orang's core grasslands (Choudhury et al, 2017;
Sengupta et al.,, 2023). These factors, coupled with the species’
ecological preference for early-successional riverine grasslands
with access to water, collectively support the exceptionally high
hog deer densities documented in this study (Ding et al, 2022).
The high density can also be partly attributed to the hard edges
and small size of the Protected Area, leading to a refuge effect
and local congregation of the hog deer population.

Hog deer favor tall grasses and floodplain habitats (Bhattarai
& Kindlmann, 2013), though the species demonstrates
considerable habitat flexibility and can persist in riverine
woodlands, cultivated areas, and agricultural croplands
within floodplain landscapes (Ding et al, 2022; Shaikh et
al, 2025). Our results showed that while hog deer were
distributed throughout Orang National Park (including riverine
woodlands), their spatial density was substantially higher in
grasslands than in woodlands. This pattern is likely due to
better forage availability and visibility in grasslands compared
to the denser woodland areas (Odden et al,, 2005). Currently,
grasslands comprise approximately 44-67% of the park's area,
while woodlands account for approximately 19-26% (Sarma
et al, 2011). Temporal habitat segregation was evident, with
grasslands used more intensively during peak foraging hours
(morning and evening). These patterns are consistent with
hog deer's documented preference for floodplain grasslands
where densities reach their maximum (Ding et al, 2022; Shaikh

et al, 2025). However, continued grassland productivity is
essential for maintaining such elevated densities, but woodland
encroachment can reduce available grassland area and may
shift populations to suboptimal habitats (Bhowmik et al, 2002).
Unlike many other protected areas of Northeast India (Lahkar et
al, 2020), hog deer in ONP were primarily active during the day,
suggesting an absence of significant hunting pressure (Lahkar
etal, 2020).

These results are important from a regional conservation
perspective as the Orang landscape supports one of the
highest tiger densities across the Indian subcontinent (11.34
individuals/100km? Qureshi et al, 2023), and hog deer is
the only medium-sized prey species found in this landscape.
Although diet studies specific to ONP are lacking, previous
assessments from neighboring regions indicate that hog
deer constitute a key prey base for tigers in the Brahmaputra
floodplain landscape (Qureshi et al, 2023). ONP forms an
important constituent of the protected area network in the
Brahmaputra floodplains and is connected to the Kaziranga
Tiger Reserve through the Laokhowa & Burhachapori Wildlife
Sanctuary (Borah et al, 2010) by the sandbars and river islands
on the southern side of the park. These river islands are now
protected through recent government notifications that added
them to Orang, Kaziranga and Laokhowa-Burhachapori. ONP
is expected to serve as a source population for this entire
riverine complex, and maintaining high hog deer densities in
Orang NP is critical recovery of connected areas. The Laokhowa
& Burhachapori WLS is currently undergoing a process of
restoration after the removal of illegal encroachments within its
boundary. At the same time, maintaining connectivity between
these areas is important for ensuring natural dispersal through
intervening river islands. However, much of this riverine
corridor is currently occupied by illegal encroachments, and
poaching, along with restricted movement, which need to be
urgently mitigated. We also suggest surveying the densely
populated and agricultural areas to the north, northwest, and
east of Orang Tiger Reserve to find out if hog deer occur or move
through these areas. This information would help in planning
better, landscape-level conservation of the species.

Methodological recommendations

In addition to our ecological findings, our study highlights the
importance of selecting appropriate survey methodologies for
estimating hog deer populations. Our results demonstrate that
hog deer exhibit significant diurnal and cathemeral activity
patterns, which have implications for population surveys.
Based on these findings, we examined existing techniques for
estimating hog deer density and provided recommendations for
future studies.

Across its range, hog deer populations have been surveyed
using a variety of estimation techniques, most prominently the
block count and line transect methods (Table 2). However, both
methods present challenges. The block count technique requires
flushing animals, which can disturb other species and pose
safety risks in areas with high densities of rhinos, elephants,
and tigers. Additionally, the method's inability to control animal
movement may lead to double-counting and overestimation.
Line transects, while more systematic, are also subject to biases
if survey timings do not align with peak activity periods of the
target species (Buckland et al, 2001).

Our study highlights the necessity of incorporating activity
patterns into survey design. In the Eastern Himalayas, historical
and ongoing disturbances have led to highly nocturnal activity
patterns in many species. Our findings suggest that conducting
diurnal line transects in such areas, as done in some previous
studies (Lahkar et al, 2020; Sinha et al, 2019), may lead to
biased density estimates due to low daytime detectability. We
recommend that future studies assess species-specific activity
patterns, for instance through continuous monitoring using
camera traps, prior to survey design and apply corrections to
density estimates where necessary (Rowcliffe et al., 2014).

https://doi.org/10.63033 /JWLS.PXWB5493
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Line transects in this study were conducted over elephant back
as opposed to traditional on-foot surveys. We thus successfully
demonstrate the use of elephant back transects for estimation of
ungulate population density. This method is likely to be superior
to walk- based transects in tall grassland areas inhabited by
species such as hog deer (Mathur et al, 2025). We modeled

detection function using a hazard rate function, which indicates
that detection was very high close to the transects and declined
sharply with increasing distance. This may be considered a
feature and artifact of the elephant based transects employed
in this study. However, more studies over elephant back are
required for testing the generality of this pattern.

Table 2. Density estimates of Hog Deer populations from India, Nepal, Cambodia, and Pakistan, arranged in increasing order of reported density.
Note the high density in wet grasslands and Orang Tiger Reserve.

Area Method Habitat Density Year Citation
Border belt game reserve of labal et al
the Narowal district, Punjab, =~ Point observation —Marshy Grassland 1.25 2013 2%13 v
Pakistan
Keibul Lamjao National Park, Point Count Floating Meadows, open waters, 2.51-2.94 2006- Angom et al.,
India (40.05 km?) dry lands, hills ' ' 2008 2020
sy . Line Transect Sal forest, Tectona grandis plan- Jhala et al,
Pilibhit Tiger Reserve, India (1074 kmz) tation, grassland 2.94 2018 2020
Random field . .
Dudhwa National Park, India  surveys lrgr?:f; deciduous forest, grass- 3.09 éggg- 222216(;‘08;5
(614.32 km?) ’
. . Line Transect Sal forests, tall grasslands, large Jhala et al.,
Dudhwa Tiger Reserve, India (680 km?) wetlands, and seasonal streams 3.61 2018 2020
- Line Transect, .
Suklaphanta Wildlife Reserve, Direct Count Grassland, Woodland 418116 2010&  Lovarietal,
Nepal 2 2011 2015
(305 km?)
Line Transect Wet Alluvial Grasslands, Moist Goswami &
Manas National Park, India (500 km?) fDec1duous and Semi-Evergreen  4.59 2008 Ganesh, 2014
orests
Block count 5.1 (block
Bardia National Park, Nepal, . R Sal forest, Riverine Forest, Tall- count) Wegge &
Distance Sampling : : 2008
Nepal 2 grass floodplain 6.8 (distance Storaas, 2009
(100 km*) .
sampling)
Block Count, Sign ~ Tamarix species with grass cover
Bela Forest, Taunsa Barrage Survey, Question-  and scattered growth of Acacia; 11.8 Arshad et al,
WLS, Pakistan naire Survey, Line  open grassy areas, Saccharum ’ 2012
transect (28 km?)  spontaneum, Saccharum munja
. Wet Alluvial Grasslands, Moist
. . Line Transect . Lo 2014- Lahkar et
Manas National Park, India (519 km?) fDec1du0us and Semi-Evergreen  18.04 2016 al, 2020
orests
Wet Alluvial Grasslands, Moist Sinha, Lahkar
Manas National Park, India Line Transect Deciduous and Semi-Evergreen 18.22 2019 & Hussain,
forests 2019
Grassland-floodplain 19.1
Chitwan National Park, Nepal, Fecal pellet group Semal-savannah 16.5 1991 Dhungel &
Nepal counts Grassland-floodplain 15.5 0'Gara, 1991
Riverine forest 0.1
Kaziranga National Park, Karanth &
India Grassland 38.6 2000 Nichols, 2000
. . Line Transect Jhala et al.,
Orang Tiger Reserve, India (~80 km?) Grassland, Woodland 59.7 2018 2020
Camera traps Wet grasslands, arable fields,
Prek Prasab Protected Wild- p rice paddies, human settlements van Berkel et
. . (Random Encoun- . 41.8 2020
life Sanctuary, Cambodia and patches of heavily degraded al,, 2022
ter Model)
forest and open woodland
. . Flushing out block o
Royal Bardia National Park, Sal forest, Riverine Forest and 1998- Odden et al,
Nepal count method floodplain 773 2000 2005
p (100 km?) p
121.58 =
. Grassland
. . Line Transect ’ 30.54 (SE) .
Orang National Park, India (~80 km?) 69.92 + 36.30 2020 This Study
Woodland (SE)
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Emerging methods such as the Random Encounter Model
(van Berkel et al,, 2022) and Camera-Trap Distance Sampling
(Rowcliffe etal., 2014) offer promising alternatives for estimating
hog deer densities without requiring direct detection. However,
their effectiveness is currently limited by uncertainties in input
parameters, such as average daily travel distances.

Conservation Implications

The high density of hog deer in ONP has important implications
for regional conservation, particularly given the park’s role as a
critical prey base for one of the world’s highest tiger densities.
As the only medium-sized prey species in the study area, the
abundance of hog deer is likely a key factor supporting the tiger
population (Jhala et al, 2020). ONP is an essential part of the
protected area network in the Brahmaputra floodplains and
forms a crucial link to the Kaziranga Tiger Reserve through
the Laokhowa & Burhachapori Wildlife Sanctuary (Borah et al.,
2010). The ongoing restoration of these connected areas offers
an opportunity for natural dispersal and population recovery,
with ONP serving as a potential source population. However,
illegal encroachments and poaching along the riverine corridor
currently threaten this connectivity. Effective management
and mitigation of these threats are essential for maintaining
ecological linkages and ensuring long-term conservation
success.
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