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Foreword

The forests of Balaghat have, over the past decade, emerged as a remarkable example of how
territorial forest divisions can evolve into important wildlife habitats through sustained protection,
scientific management, and strong partnerships. Once known primarily as a corridor facilitating
movement between Kanha and Pench Tiger Reserves, Balaghat has today thriving, breeding wildlife
populations of species like Tigers, Leopards and Dholes.

Recognising this importance, Balaghat has been prioritised under the Tigers Outside Tiger
Reserves (TOTR) initiative of the National Tiger Conservation Authority (NTCA)through
whichadditional, dedicated funding is supporting the strengthening of protection infrastructure,
monitoring systems and management interventions. The MP State Wildlife Board has also approved the
Sonewani Conservation Reserve, covering 163.195 square kilometres in Balaghat districtestablishing it
not just as an important connectivity area but also as a core habitat for species.

The Madhya Pradesh Forest Department has made consistent efforts in strengthening field
protection, enhancing community engagement and intensifying protection measures across the Balaghat
landscape. The region has also gained further ecological importance with the movement of wild
elephants from Maharashtra’s Gadchiroli region into the Kirnapur and Lanji ranges of Balaghat,
highlighting the landscape’s role as an emerging refuge and movement corridor for elephants as well.

The progress achieved in Balaghat has been supported by strong institutional partnerships with
conservation NGOs. WWF-India’s support over the past 10 years in the area,through initiatives likethe
Interim Relief Scheme for livestock depredation, scientific data analysis, field logistics, and capacity
building, has contributed to strengthening conservation efforts. Such long-term collaborations play an
important role in achieving sustainable conservation outcomes.

This report, Status of Large Carnivores and Wild Ungulates in North and South Balaghat
Forest Divisions, is not merely a documentation of numbers and distribution patterns, but a reflection of
what sustained protection, scientific management, and community participation can achieve in
territorial forest landscapes. The lessons emerging from Balaghat reinforce an important principle for
the future of conservation in Madhya Pradesh and India—that the wildlife will not be secured within
protected areas alone, but across entire forested landscapes. Balaghat today stands as a model and a
reminder that with the right vision and commitment, the coexistence of people apd wildlife is possible.

(Subharanjan Sen)
Principal Chief Conservator of
Forest & Head of Forest Force,

Madhya Pradesh

Of/o Principal Chief Conservator of Forest & Head of Forest Force, Madhya Pradesh
Block-'A’, 2nd Floor, Van Bhawan, Link Road No.-2, Tulshi Nagar, Bhopal- 462003, Tel.Office: 0755-2674200
E-mail: pcefmp@mp.gov.in, Website : www.mpforest.gov.in






FOREWORD

Large carnivore conservation,
particularly of tigers and
leopards, has emerged as a
critical conservation priority in
India. While most conservation
efforts have historically focused
on protected areas, the role
of unprotected forests and
territorial landscapes in maintaining viable carnivore
populations remains underexplored. These landscapes
offer significant potential for species recovery and
genetic connectivity, yet face mounting pressures from
habitat loss, human-wildlife conflict, and unsustainable
development. Realising this potential requires scientific
monitoring, robust protection measures, and integrated
landscape management that balances conservation
with livelihood needs.

Balaghat, located in Madhya Pradesh, represented
a unique conservation opportunity: the only non-
protected area designated as a WWEF’s global TX2
site with a commitment to double its tiger numbers.
Spanning approximately 4,900 sq km across four
forest ranges (Balaghat and Logur in South Balaghat;
South and North Lamta in North Balaghat), Balaghat
has evolved from a wildlife connectivity area to an
established recovery site and now a thriving habitat
for tigers and leopards. This transformation, which
has occurred over more than a decade of sustained
engagement and hard work, underscores the potential
of territorial forests when appropriately managed.

Since 2010, WWF-India has implemented the Interim
Relief Scheme (IRS) and engaged communities through
livelihood initiatives to sustain coexistence. The report
Status of Large Carnivores and Wild Ungulates in
North and South Balaghat Forest Divisions, presents
a comprehensive assessment of large carnivore
and prey populations and emerging conservation
challenges from data collected in November 2021. The
findings reveal a critical conservation paradox: while
large carnivore populations demonstrate consistent
recovery, the recovery of their prey base has lagged
considerably, and therefore, livestock dependence has
intensified. These observations reinforce findings and
recommendations from our earlier report, The Balaghat
TX2 Recovery Site: Status of Tigers and Conservation
Assessment (2014-2017), which emphasised that future
conservation success will depend as much on large
carnivore protection as on strengthening the prey base,
managing grazing pressure, and proactively addressing
human-wildlife conflict.

This report, validates that territorial forests can deliver
conservation outcomes comparable to those of protected
areas when appropriately managed, and reinforces the
necessity of complementary socio-economic measures
to sustain this integrated approach.

The report also highlights the escalating threats from
linear infrastructure development and mining that
compromise connectivity and makes a compelling
case for prioritising Balaghat under landscape-level
conservation initiatives, such as Tigers Outside Tiger
Reserves (ToTR).

Balaghat stands as a testament to what can be achieved
when sustained scientific engagement, integrated
landscape management, and strong community
partnerships converge towards a shared conservation
vision. These outcomes reflect the unwavering
dedication and collaborative efforts of the WWF-India
field teams, researchers, and partners who have worked
persistently across the landscape over the years.

WWF-India sincerely acknowledges and thanks the
Madhya Pradesh Forest Department for its continued
support, guidance, and constructive engagement,
which have been central to shaping and strengthening
conservation interventions in Balaghat.

WWPF-India remains committed to further
strengthening conservation outcomes in Balaghat
and similar landscapes, where the potential for large
carnivore recovery outside protected areas offers a
transformative and scalable model for India’s wildlife
conservation agenda. Looking inwards, beyond
conventional conservation boundaries, we continue to
discover a new universe of ecologically rich landscapes.
Balaghat stands out as one such landscape in India,
revealing how resilience, coexistence, and long term
stewardship can redefine the future of wildlife
conservation.

Lo A

Ravi Singh
Secretary General & CEO, WWF-India
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The Balaghat forest circle, comprising the North and
South Balaghat Forest Divisions in Madhya Pradesh,
forms a vital component of the Central India Landscape.
Strategically positioned between the Kanha and Pench
Tiger Reserves, the region serves as a critical corridor for
tiger (Panthera tigris) dispersal and long term genetic
connectivity and therefore contributes significantly to
the stability of tiger population across central India.
Balaghat represents a mosaic of deciduous forests
and agriculture. Its ecological richness is underscored
by the presence of diverse flora and fauna, including
apex predators such as tigers, leopards (P. pardus),
and dholes (Cuon alpinus), as well as several ungulate
species. This report aims to provide the density
estimates of large carnivores in the South Balaghat
division and prey density estimates in the Balaghat
circle, along with the status of wildlife. This report
also offers management oriented recommendations to
support landscape level conservation planning in the
region.

To assess the large carnivore density and status of
wildlife, 71 camera traps were deployed in November
2021 across the Lalbarra and Katangi ranges of South
Balaghat, covering an area of 215km® for a period
of 25 days. Individual tigers and leopards were
identified, and population density was estimated using
Spatially Explicit Capture-Recapture (SECR) model
in R. Relative Abundance Index (RAI) maps were
generated to understand the presence of other wildlife.
Additionally, line transect surveys were undertaken in
both North and South Balaghat divisions in December

2021 as part of the All-India Tiger Estimation (AITE)
2022 monitoring. A total of 394 transects (788km) in
North Balaghat and 517 transects (1,034km) in South
Balaghat were surveyed using the distance sampling
method to estimate herbivore densities.

There were 18 individual tigers and 27 individual
leopards photo captured during the survey, with
estimated densities of 3.72 + 1.01 individuals/100km2
for tigers and 6.67 + 2.04 individuals/100km2 for
leopards. Twenty four mammalian species were photo
captured, highlighting Balaghat’s rich biodiversity.
Herbivore density analysis indicated higher prey
abundance in South Balaghat (125.16 + 7.79
individuals/km*) compared to North Balaghat (59.06
+ 3.3 individuals/km®). Among ungulates, Axis axis
(chital) was the most abundant species, followed by Sus
scrofa (wild pig), while Rusa unicolor (sambar) and
Bos gaurus (gaur) were recorded at lower densities.

The findings reinforce Balaghat’s ecological significance
as a functioning tiger habitat and a crucial connectivity
link between major protected areas. The area supports
substantial mammalian diversity and serves as a
stronghold for large carnivores, in spite of being a
territorial forest. However, the report also highlights
key conservation challenges, including habitat
fragmentation from infrastructure development,
expansion of mining operations, habitat degradation,
and potential human-wildlife conflicts, which needs to
be addressed.
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The Balaghat circle, comprising North and South
Forest Divisions (FD), holds some of the most pristine
and contiguous forest patches in central India. It is
contiguous with two tiger source populations in Madhya
Pradesh; the Kanha Tiger Reserve (KTR) to the north
east, and the Pench Tiger Reserve (PTR) to the south
west, forming the Kanha-Pench wildlife corridor (Figure
1a), and plays a vital role in facilitating tiger dispersal
to the low tiger density areas such as the Navegaon-
Nagzira Tiger Reserve (NNTR) in Maharashtra
(Qureshi et al., 2023). The area plays a crucial role in
facilitating functional and genetic connectivity of tigers
and ensuring viability and long term persistence of the
population (Jhala et al., 2025). The forests of Balaghat
were identified as a critical tiger recovery TX2 site
(Harihar et al., 2018) owing to their crucial importance
in terms of landscape level conservation.

Current population assessments indicate that the
Balaghat circle (including the North and South
Balaghat divisions) supports a minimum of 49 tigers
(>1year of age) at a density of 1.77 (0.25) tigers/100km?

©-Sandeep Chouksey/WWF-India
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and has a sex ratio of two females per male (Qureshi et
al., 2023). The Madhya Pradesh State Wildlife Board
has recently sanctioned 163.195km? of forest area of the
South Balaghat division as the Sonewani Conservation
Reserve to secure tiger movement and prey habitat,
while recognising local community use of the forest.
However, changing land use patterns, expanding
human settlements, and linear infrastructure are
progressively fragmenting this vital habitat. While
conservation has been prioritised in the region’s
protected areas, which are known for dynamic and
pioneering management interventions, the territorial
forest divisions have received far less attention and
investment. These are often deficient in terms of
resources for protection, law enforcement, and evidence
based wildlife management, even though these areas
are critically important to maintain ecological integrity
and achieve landscape level conservation goals.
Balaghat forest circle is one such area with immense
ecological value, and this report presents an analysis
of recent wildlife data to provide some insights and
recommendations for management.




1.1 Description of the Geographic Area

Balaghat district has the Maikal range to the north east,
the Satpura range to the west and the Wainganga plains
to the south. The district extends from 21°N, 79°E to
22°N, 81°E. North and South Balaghat cover a total area
of 9,232km?. The neighbouring districts are Mandla
and Dindori to the northwest and Seoni to the west
of the state of Madhya Pradesh, Rajnandgaon district
of the state of Chhattisgarh to the east, and Gondia
and Bhandara districts of the state of Maharashtra to
the south. The two main indigenous communities are
Baiga and Gond of the Baihar, Birsa, Paraswada, Lanji,
Kirnapur, Katangi, Balaghat, Waraseoni and Lalbarra
tehsils of Balaghat district. These tribes hold enormous
traditional knowledge about various forest based
resources, including the medicinal properties of native
plant species. Nearly half of the area is under forest
cover and contains a mosaic landscape of agriculture
and settlements (Figure 1b). The main crop in the
Balaghat district is paddy.

The hilly area of north Balaghat is roughly separated
from the Wainganga plains of south Balaghat by the
Chiroli hills. The area is represented by the gneissic
complex ofthe Precambrian formation which constitutes
minerals such as potash, feldspar, quartz, micas, and
large deposits of granite (Gaussen et al., 1974). The
eastern boundary of the Balaghat district is represented
by quartzites and schists of the same formation. The area
represents a rich diversity of soil, probably due to the
various watersheds and hills surrounding this region.
The soil can be placed into three major categories:
black alluvial soil, tropical red ferruginous soil, and
vertic brown soil. The average maximum and minimum
temperatures are 40°C and 25°C, respectively. The
average rainfall is between 1,000—-1,400mm with
185—-200 biological dry days annually. The area
supports three vegetation types as per Gaussen et al.
(1974): Terminalia-Anogeissus-Cleistanthus series in
the middle parts of Balaghat, Shorea-Bhuchanania-
Cleistanthus series in the southern region and Shorea-
Terminalia-Adina series in the northern region. These
vegetation types were classified by Champion and Seth
(1968) as Southern Tropical Dry Mixed Deciduous
Forest (5A/C3), and transition between Northern
Tropical Moist Deciduous Sal Forest 3C/C2e and Moist
Peninsular Sal, respectively. The Tectona grandis found
here were mostly planted for harvesting purposes.
The key tree species are Shorea robusta, Madhuca
indica, Terminalia elliptica, T. chebula, T. bellirica, T.
arjuna, Diospyros melanoxylon, Butea monosperma,
Lagerstroemia parviflora, Anogeissus latifolia, Ficus
benghalensis, Ougeinia oojeinensis, Phyllanthus
emblica, Schleichera oleosa, Lannea coromandelica,
and Syzygium cumini. The understory is characterised
by  Pogostemon benghalensis, Colebrookea
oppositifolia, Crotalaria spectabilis, Phoenix acaulis,
and grasses such as Aristida setacea, Heteropogon
contortus, Thysanolaena latifolia, Saccharum

spontaneum, with vast expanses of bamboo groves
of Dendrocalamus strictus and Bambusa bambos.
Invasive species such as Lantana camara, Parthenium
hysterophorus, and Eupatorium perfoliatum are
common in highly degraded forest areas.

The area is known for its faunal diversity, hosting
the following species: tiger (Panthera tigris), Indian
leopard (P. pardus), sloth bear (Melursus ursinus),
dhole (Cuon alpinus), gaur (Bos gaurus), sambar (Rusa
unicolor), nilgai (Boselaphus tragocamelus), chital
(Axis axis), barking deer (Muntjac muntjac), Hanuman
langur (Semnopithecus sp.), wild pig (Sus scrofa),
and chousingha (Tetracerus quadricornis). Balaghat
district holds a significant diversity of birds with 364
species recorded from the area out of which 118 are
migratory, 11 are threatened, 55 are high priority, 59
are schedule I and seven are endemic (SolIB, 2026).
Balaghat has also been identified as an important area
of conservation significance for avifauna in the State
Action Plan for Madhya Pradesh (Jayapal et al., 2023)
for the Indian vulture (IUCN status — CR), black-bellied
tern (IUCN status — EN) and sarus crane (IUCN status
- VU).

Balaghat has been studied for large carnivore
population biology (Harihar et al., 2018; Jhala et al.,
2020; Talegaonkar et al., 2020). Reported (minimum)
numbers from the All India Tiger Estimation (AITE)
reports for tigers were 21 (Jhala et al., 2020) and 49
(Qureshietal.,2023), and estimated population sizes for
leopards were 81 and 134 in 2018 and 2022, respectively
(Jhala et al., 2020, Qureshi et al., 2024). However, the
extent of area surveyed increased between 2018 and
2021, so these estimates are not directly comparable.
Other assessments include an analysis of temporal
activity patterns of sympatric carnivores and human-
wildlife interaction (Talegaonkar et al., 2020 & Borah et
al., 2016) that found that the key determinants of tiger
occupancy are the absence of human disturbance and
prey presence. Nayak et al. (2013) studied the habitat
overlap between cattle and wild ungulates and found
a high dietary overlap between the domestic and wild
ungulates. Similarly, a recent study conducted by WWF-
India in the Kanha-Pench Corridor, which overlaps
an approximately 2,700km? area of Balaghat FD,
found that 50% of the tigers’ diet comprised livestock
(unpublished data). While carnivore populations have
been the focus of most previous surveys in Balaghat
FD, there are still significant knowledge gaps about the
status and abundance of wild ungulates. The threefold
objectives of this report are to: (i) provide estimates of
large carnivore density in areas of the Balaghat forest
circle surveyed in 2021; (b) provide estimates of wild
ungulate densities; and (c) based on these estimates,
provide recommendations and insights for possible
management actions.
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2.1. Camera Trap Survey

Camera traps were deployed by trained forest
department personnel at strategic locations along the
forest trails and waterbodies where the movement of
large carnivores and other terrestrial mammals was
more likely. Camera traps were deployed at 71 locations
covering a 215km? area (Figure 2a) in November
2021. Each camera was functional for a period of
25 days in two ranges of South Balaghat division;
Lalbarra and Katangi (Figure 2a). Data were then
collected and segregated species wise using Al-based
image classification, followed by manual screening
to address misclassification errors. Unique tiger and
leopard individuals were identified based on the left
and right flanks, and individual profiles were prepared
(Annexure 1). Tiger and leopard density (for adults and
post dispersal animals; two years and older in age) was
estimated using maximum likelihood based Spatially
Explicit Capture-Recapture analysis (Efford & Fewster,
2013) in R (R core team, 2024) using 'secr' package
(Efford, 2025). The buffer was estimated separately
for the tiger and leopard using suggest.buffer function
of 'secr' package, and a habitat mask was prepared,
excluding non habitat from the suggested buffer
around the camera traps. The buffer of 8km and 10km
for leopard and tiger, respectively, was taken around
the camera traps. We fit a null model with detection
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parameter g0 (baseline encounter probability) and o
(scale parameter that describes movement around an
individual’s home range centre). Movement around the
(latent) home range centres was described by a half-
normal detection function. The abundance was then
estimated using the null model, and pixel density was
generated to understand their spatial distribution.

For co-predators and herbivores, the Relative
Abundance Index (RAI) was calculated. For that, a
matrix was prepared with location, date, and time for
each species. Independent photo captures were defined
for each species based on the time and location of
the photo. Two consecutive photos were considered
independent if the time interval was >15 minutes for
one species at one location. This matrix was used to
calculate RALI as follows:

Relative Abundance Index (RAI) = 100 X (A/N) where
A is the number of independent photo captures, and N
is the number of trap nights.

This is defined as the number of photo captures per
100 trap nights. The RAI maps were generated using
the Inverse Distance Weighted (IDW) technique by
interpolating the RAI values using ArcGIS Pro 3.5.
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2.2. Line Transect Survey

A total of 160 and 199 line transects (spatial replicates
only; figure 2b) were surveyed in North and South
Balaghat, respectively, during winter 2021, as part of
the Phase III monitoring exercise of the AITE 2022 in
all ranges of North and South Balaghat by the divisional
ground staff of the forest department. One line transect
was walked in each beat, the smallest administrative
unit, with three temporal replicates. The transects were
walked during the peak activity hours. The division,
range, and species wise observations of all herbivores
are compiled in Table 1. On sighting of a herbivore,
species ID, cluster size, radial distance, angle, GPS
coordinates, and forest types were recorded. Wild
ungulates detected on transect lines include gaur,
sambar, nilgai, barking deer, chital, chinkara (Gazella
bennettii), and wild pig (Table 1). The sightings with
above mentioned parameters were recorded in the
MSTTrIPES Ecological Module mobile app.

The line transect data were analysed using conventional
distance sampling (CDS) in the programme, distance
8.0, to estimate species wise densities (Thomas et al.
2010). Three key detection functions, half normal,
hazard rate, and uniform, were fitted to the data
along with three adjustment terms: cosine, simple
polynomial and hermite polynomial. All combinations
of these detection functions and adjustment terms were
run. Data were truncated for the farthest observations
based on the visual inspection model histograms. Data
were also checked for heaping, responsive movement,
over-dispersion, and other observer biases, and then
corrected using appropriate data filters. The best fit
model was selected based on the AIC and goodness-of-
fit test.

Table 1: Overview of 2022 line transect data: The highest sightings of prey were Balaghat range followed by
Katangi range of South Balaghat Division while the highest encountered prey was Hanuman langur in both

forest divisions.
Division Range Numbel: o Species <o e
observations Balaghat Balaghat
Balaghat 369 Barking deer 146 96
Hatta 93 Chinkara 5 0
Katangi 339 Chital 327 72
Khairlanji 88 Gaur 19 3
South Kirnapur 199 Grey junglefowl 2 5
Balaghat Lalbarra 120 Hanuman langur 821 355
Lanji East 264 Hare 172 62
Lanji West 225 Nilgai 65 26
Lougur 331 Peafowl 50 11
Waraseoni 151 Red junglefowl 68 27
Birsa Damoh 127 Rhesus macaque 318 127
East Baihar 109 Sambar 60 28
North North Lamta 130 Wild pig 124 48
Balaghat North Ukwa 95
South Lamta 119
Total 2177 860
South Ukwa 112
West Baihar 168
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3.1. Large Carnivore Densities

There were 262 tiger photo captures in the Lalbarra and
Katangi ranges of South Balaghat. Eighteen individual
tigers were identified, with both left and right flanks
captured for 12 tigers. Twelve tigers were recaptured on
one or more occasions. The tiger profiles based on the
camera trap pictures are given in Annexure 1. Similarly,
a total of 154 leopard photos were captured during the
camera trapping session, and 27 individual leopards

o Division
! i boundary
[ Range boundary

f

0 255 5.1

were identified. The estimated densities of tiger and
leopard were 3.72 + 1.01 and 6.67 + 2.04, respectively.
Estimates of associated detection parameters are
provided in Table 2. The estimated abundance for
the tiger and the leopard was 31.03 + 8.42 and 40.73
+ 12.47, respectively. The pixel density maps of tiger
and leopard, representing spatial density gradient, are
shown in Figure 3a and 3b.

' opuen

¥77 [ Range boundary
! Leopard

Pixel density

77 0.0024

i 0.00001

Figure 3a: Pixel density surface for tiger. The red
colour shows a higher density of large carnivore.

Figure 3b: Pixel density surface for leopard. The red
colour shows a higher density of large carnivore.

3.2. Wildlife Presence in Balaghat

There were a total of 24 mammal species photo
captured in two ranges of South Balaghat division that
included large carnivores: tiger and leopard; meso-
carnivores: dhole, wolf, jackal; small carnivores: jungle
cat (Felis chaus), Indian fox (Vulpes bengalensis),
common palm civet (Paradoxurus hermaphroditus),
honey

small Indian civet (Viverricula indica),

badger (Mellivora capensis), Indian grey mongoose
(Herpestes edwardsii), and ruddy mongoose (H.
smithii). Omnivores comprised: sloth bear and wild
pig; herbivores: gaur, sambar, chital, nilgai, barking
deer, chousingha, Rhesus macaque, Hanuman langur,
Indian hare (Lepus nigricollis) and porcupine (Hystrix
indica).
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Table 2: Tiger and leopard density (individual/100km?) in South Balaghat division; g0 here represents the
detection probability and o (sigma) represents the spatial scale parameter which is defined as average distance
moved from the activity centre.

Unique Density + SE
Species individual Model (individual/ g0 o = SE (km) | Abundance + SE
captured 100km?)
Tiger 18 g0()o(.) 3.72 £ 1.01 0.02 3.73 £ 0.40 31.03 + 8.42
Leopard 27 g0()o(.) 6.67 + 2.04 0.02 3.24 + 0.60 40.73 £ 12.47

3.3. Spatial Occurrence of Predator, Co-Predator and
Prey Species: South Balaghat Division

Based on RAI, tiger movement/usage was found to
be more frequent in the Lalbarra range compared to
the Katangi range of South Balaghat division (Figure
4a), while leopard movement was found to be more
frequent in the Katangi range. Moreover, dhole was
also recorded more frequently in Lalbarra (Figure
4c¢), indicating a potential overlap with the tiger home
range. The wolf and jackal had incidental occurrences
(Figure 4d and 4e). Among herbivores, the spatial
distribution of gaur, sambar, chital and barking deer
(Figure 4g, 4h, 4i, 4j) overlapped with both tiger and
dhole. On the other hand, leopards (Figure 3b) showed

"
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Cropland

complete spatial avoidance of the tiger range. While
tiger activity was more prominent in the Lalbarra
range, leopards were more active in the Katangi range.
Interestingly, we captured three male leopards at the
same location in the Katangi range, showing tightly
overlapping territories of the species. The jackal was
the only species among captured carnivores that shared
the area with the leopard. Among herbivores, wild pig
and nilgai were frequently detected in the same area
(more abundant in the Katangi than the Lalbarra) as
the leopard.
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3.4. Status of Herhivore Species

A total of 394 and 517 line transects (including spatial
and temporal replicates) were walked in North and
South Balaghat forest divisions, respectively, covering a
total distance of 788km in North Balaghat and 1,034km
in South Balaghat. The total effort includes spatial and
temporal replicates. There was a total of 838 sightings
recorded of the prey species mentioned in Table 1 in
North Balaghat, while 2,124 sightings were recorded
in South Balaghat. Of these, 269 sightings in North
Balaghat and 726 sightings in South Balaghat were
of the seven wild ungulates mentioned in Section 2.2.
The prey (species mentioned in Table 1) density was
estimated to be 59.06 + 3.3 individuals/km? in North
Balaghat and 125.16 + 7.79 individuals/km? in South
Balaghat (Table 3) while the wild ungulate density

(for seven species) was estimated to be 8.66 + 0.77
individuals/km? in North Balaghat and 25.71 + 1.7
individuals/km?in South Balaghat. Species wise density
estimates revealed that the Hanuman langur is the
most abundant prey species present in North Balaghat,
followed by the Rhesus macaque (Table 4). Among the
wild ungulates, chital was the most abundant species,
followed by wild pig. Other wild ungulates; sambar,
nilgai and gaur were present at relatively low densities
(<3 animals/km?). A similar pattern was reflected in the
South Balaghat division (Table 5), with the same four
species dominating the herbivore guild. However, the
overall prey densities were higher in the South Balaghat
division than that recorded in North Balaghat.

Table 3: Herbivore density estimates in South Balaghat and North Balaghat

c . Number
Division | Species 13_71_123 CvV l:g:)eacl:lii)in Encr(:::ter ofline | Efforts | Observations
p ty transects
wild 8.66 + 0.0 .51 o 26
North | ungulates 0.77 09 5 34 g
Balaghat 06 + 394 788
All prey 593 3 0.05| 0.64 £ 0.01 1.06 838
Wllld 25.71 % 0.06 0.45 0.7 726
South | ungulates 1.7
Balaghat 517 1034
125.16 +
All prey 279 0.06 0.51 2.05 2124




Table 4: Herbivore density estimation of all species in North Balaghat

Individual . . Encounter
. . Cluster density/ | Group Detection . qe e
Species density/ Cv . . . o rate (individuals/
km? km size/km probability km)
Barking deer
(n=96) 1.49 £ 0.19 | 0.13 1.26 + 0.16 1.18 £ 0.03 0.64 0.12
Chital (n=69) | 3.94 + 0.63 | 0.16 0.82 + 0.10 4.76 + 0.44 0.70 0.08
Hanuman
langur 34.18 £ 2.61 | 0.07 4.92 + 0.31 6.94 + 0.28 0.63 0.43
(n=346)
Hare (n=62) | 1.62 +0.24 | 0.14 1.45 £ 0.21 1.12 + 0.03 0.41 0.07
Rhesus
macaque 15.88 £ 2.38 | 0.15 2.02 + 0.25 7.84 £ 0.66 0.55 0.15
(n=123)
Wild pig
(n=48) 2.31+0.56 | 0.24 0.63 + 0.12 3.63 £ 0.47 0.68 0.06
Table 5: Herbivore density estimation of all species in South Balaghat
Individual . . Encounter
. . Cluster density/ | Group Detection e qele
Species density/ Cv » . » o1s rate (individuals/
km? km size/km probability km)
Barking deer 2.08 £ 0.2 0.1 1.66 + 0.21 1.25 + 0.0 0 0.1
(n=146) . .27 13 . . .25 + 0.04 .44 13
Chital 14.91+1.41 | 0.0 8+0.2 1+0.1 0.48 0.31
(n=327) 4.9 -4 -09 3.3 -29 4.4 17 4 -3
Hanuman
langur 63.2 £ 4.1 0.06 9.51 + 0.55 6.64 £ 0.19 0.43 0.78
(n=821)
Hare (n=172) | 2.91+0.36 | 0.12 2.66 + 0.33 1.09 + 0.01 0.46 0.16
Nilgai (n=65) | 1.02 + 0.23 | 0.22 0.52 + 0.10 1.95 + 0.18 0.63 0.05
Rhesus
macaque 33.20 £ 4.48 | 0.13 4.15 £ 0.52 8.00 £ 0.38 0.37 0.29
(n=318)
Sambar 1.28 £ 0.2 0.22 0.63 £ 0.1 2.01+0.12 0.51 0.0
(n=60) . .29 . .63 + 0.13 . . .5 .05
Wild pig
(n=124) 7.84 +£1.41 | 0.18 1.58 + 0.22 4.95 + 0.53 0.42 0.11
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The results provide valuable insights into the spatial
distribution of tiger, co-predators and prey in two
ranges of South Balaghat forest division and density
of wild herbivores in Balaghat forest circle. The results
highlight the ecological significance of Balaghat
forest divisions as a key landscape supporting large
carnivores and other mammalian diversity with 18
tiger individuals recorded in the Lalbarra and the
Katangi ranges of South Balaghat. Twelve out of 18
tigers were recaptured, with breeding signs recorded
at two locations suggesting territory establishment by
tigers. Similarly, 27 individual leopards were captured
in South Balaghat, with records of breeding pairs
reinforcing Balaghat’s role as a functioning tiger and
leopard habitat rather than merely a habitat corridor.

The tiger and leopard density maps (Figure 3a and
3b) show an inverse relationship between areas with
high leopard and high tiger densities. This may be
indicative of leopards avoiding high tiger density areas,
but this inference will need further investigation. The
competitive exclusion of leopards by tigers has also
been reported in previous studies (Harihar et al., 2011;
Karanth & Sunquist, 2000). While, Talegaonkar et al.,
(2020) reported a temporal overlap between the two
species.

The results show that the South Balaghat division
supports a relatively larger herbivore population
compared to the North Balaghat. This could be due to
the differences in the availability of suitable habitats in
these divisions. However, a specific study could provide
clear reasons for these differences. Further, the overall
herbivore densities in both divisions remain lower than
the densities reported from KTR and PTR (Table 6)
(Jhalaetal., 2020). The density of key tiger prey species,

sambar and chital, remains low across both divisions,

raising concerns about wild prey sufficiency in
sustaining the current predator population. However,
South Balaghat supports relatively high densities of
wild pigs and barking deer, in some cases exceeding
estimates from KTR and PTR. This may partially offset
the scarcity of preferred prey but also indicates a shift in
wild-prey composition available to large carnivores. A
recent study (WWF-India, unpublished data) suggests
that over 50% of the diet of tigers in the Kanha-Pench
Corridor, which overlaps significantly with the Balaghat
divisions, comprises livestock. This heavy dependency
on livestock poses both conservation and conflict
risks, as it increases the potential for human-wildlife
interactions and retaliatory killings.

Balaghat supports substantial biodiversity, with 24
mammal species photo-captured in South Balaghat,
indicating good habitat conditions, protection and
management.

Table 6: Species wise comparison with Kanha and Pench Tiger Reserves (Qureshi et al., 2025)

Density (Individual/km?) (SE)
Species Kanha TR Pench TR North Balaghat South Balaghat
Chital 40.29 (1.85) 53.97 (2.55) 3.94 (0.63) 14.91 (1.41)
Sambar 8.21 (0.54) 9.18 (0.73) 1.28 (0.29)
Wild pig 11.19 (0.88) 12.47 (1.74) 2.31(0.56) 7.84 (1.41)
Gaur 6.42 (0.58) 3.4 (0.59)
Barking deer 3.75(0.33) NA 1.49 (0.19) 2.08 (0.27)
Nilgai NA 15.2 (1.41)
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Balaghat is a critical stronghold for large carnivores,
particularly tigers and leopards, and while wild
herbivore numbers are relatively low, densities of
chital and sambar are still comparable or higher than
numbers in some of the protected areas in central
India, such as Sanjay-Dubri Tiger Reserve, Veerangna
Durgawati Tiger Reserve and Guru Ghasidas National
Park. Therefore, Balaghat should primarily be seen as
a habitat and should be accorded as much conservation
attention as any protected area.

The Madhya Pradesh State Wildlife Board has recently
approved the proposal for Sonewani Conservation
Reserve in one of the most important sites in the South
Balaghat Division. This is an important opportunity to
develop a unique model for a protected area in Madhya
Pradesh. The management plan should be developed
and implemented jointly with the participation of
communities. The plan should aim to achieve a dual
objective of wildlife conservation and sustained
community benefits. The Sonewani Conservation
Reserve can become a model that can be replicated
across the state for important wildlife habitats and
connective areas outside protected areas.

Similarly, for the rest of the Balaghat territorial
divisions, the wildlife component of the working plan
needs to be strengthened. To achieve this, some of the
subsequent recommendations presented in this report
should be incorporated into the working plan(s).

5.1. Wildlife Monitoring
and Protection

Given the ecological importance of the area and
good mammalian diversity, ecological monitoring is
essential. Long term research and regular monitoring
are key to effective management. The area surveyed
using the camera traps in 2022 was limited to only two
ranges of South Balaghat. Such monitoring should be
extended to all the ranges and standardised for future
surveys. The camera trap exercise can be done annually
for 25 days along with the line transect exercise for
ungulate density estimations. The number of transects
in the South Balaghat division should be increased to
fill the large sampling gaps in spatial coverage.

The current status of Balaghat as territorial forests
limits the financial resources that are needed to manage
and monitor these populations and their habitat. The
dedicated allocation of funds for strengthening forest
infrastructure (forest camps, anti-poaching camps) and
staff capacity should be ensured for better conservation

planning. Balaghat should be taken up as a priority
region for conservation support by the Madhya Pradesh
Forest Department under the “Tigers Outside Tiger
Reserves” project of NTCA.

h.2. Conflict Management

Since the area is a mosaic of forest and agricultural
lands, human-wildlife interaction is expected. A rapid-
response mechanism needs to be established for
compensation of crop depredation (as the livestock-
kill compensation mechanism is already in place) to
prevent retaliation and improve relationships with the
communities. As part of the process of compensation
for livestock depredation, regular monitoring of
livestock kills should be undertaken. The data collected
would not only provide insights into the movement and
protection of predators in the division but also help in
understanding and addressing the conflict animals and
conflict hotspots over the years.

h.3. Hahitat Management

Habitat management should focus on three key aspects:
invasive species management, wetland conservation,
and fire management.

(i) Balaghat has been reported to have a high cover of
invasive species according to the AITE report (Quereshi
et. al., 2023). The district is also reported to have high
environmental suitability for several invasive plants
of great concern, including Ageratina adenophora,
Ageratum conyzoides, Mesosphaerum suaveolens,
Lantana camara, Parthenium hysterophorus, and
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Senna tora. Human modification of natural areas, such
as linear infrastructure, agriculture, and extractive
activities including tree felling, livestock grazing,
and mining, has emerged as a major driver of these
invasions. Both forest divisions (North & South) should
therefore be prioritised for early removal of invasive
species before they spread over larger areas. However,
Lantana camara is known to adapt to changing
ecological conditions (Mungi et al., 2020) and therefore
requires ecosystem-specific management experiments
to evaluate the effectiveness of different interventions.
Invasive species eradication is often ineffective because
areas are frequently reinvaded (Bhagwat et al., 2012),
and therefore removal efforts should be considered a
step within a broader habitat restoration process rather
than a standalone solution.

(ii) Balaghat has a large number of wetlands (Figure
5). According to the National Wetland Atlas, the district
has a total wetland area of about 24,610 ha, including
3,496 small wetlands (<2.25 ha). Rivers and streams
account for 49.87% of the wetland area, followed by
tanks and ponds (20.58%). Reservoirs and barrages
form another major wetland type, accounting for
about 15.15%. These wetlands face several threats,
including discharge of untreated waste and effluents
from industries and settlements, encroachment, and
solid waste dumping. Recognising the importance
of conserving inland wetlands, India has established
initiatives such as the National Wetlands Conservation
Programme under the National Lake Conservation Plan

and the Wetlands (Conservation and Management)
Rules, 2017. Management efforts should include
regular monitoring of water quality (physical, chemical,
and microbiological parameters), periodic assessment
of pesticide and heavy metal contamination in fish
and other aquatic components, and implementation
of wetland management practices that combine legal
protection, integrated planning, ecosystem restoration,
and community participation.

(iii) Balaghat district is highly vulnerable to forest
fire as per the FSI report on vulnerability of India’s
forests to fires (Figure 6). Fire management should
focus on prevention and early response. Fire hotspot
mapping and fire vulnerability grading of different
areas should be carried out using geospatial tools to
identify high-risk locations. Madhya Pradesh already
has a well-established fire alert system with beat-level
alerts and one of the highest numbers of subscribers to
the Forest Fire Alert System (FSI, 2023); these alerts
should be regularly monitored and used for timely
field response. An assessment of staff availability,
equipment, and infrastructure for firefighting should
also be undertaken. Site-specific measures such as
creation and maintenance of fire lines and controlled
burning in high fuel load areas may be implemented
where required. Engaging local communities, including
forest fringe villages and Joint Forest Management
Committees, can help in early reporting of fires and
support prevention efforts through awareness and local
participation.
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b.4. Community
Engagement

The Balaghat district consists of 10 administrative
blocks (Figure 7); Balaghat, Baihar, Birsa, Katangi,
Khairlanji, Kirnapur, Lalbarra, Lanji, Paraswada, and
Waraseoni. These blocks include 1,385 villages and 692
Gram Panchayats. According to the 2011 Census, the
district has a population of approximately 1.7 million,
of which 22.5% belong to Adivasi communities, mainly
Gond and Baiga. Agriculture and livestock rearing
are the primary sources of livelihood, while many
households also collect Non-Timber Forest Produce
(NTFP) such as mahua, tendu leaves, harra, bahera,
aonla, sal seeds, and honey.

Engaging local communities through their involvement
and active participation in planning and management
can substantially benefit conservation, including the
safe dispersal of tigers. Multiple avenues exist, including
engagement in ecotourism, value chain, and market
development for local products like millet, vegetables,
NTFP, and fire management.

The forest department currently engages local
communities through Joint Forest Management
Committees (JFMCs) and Van Samiti. Strengthening
these committees and enhancing community role as
decision makers in their governance would be critical
for their effective functioning. These committees
should have adequate representation and participation
in accordance with the working plan guidelines.
Further, Community Rights (CRF and CFRR) holders
under the FRA, 2006, should be encouraged to
undertake community-led conservation. Conservation
NGOs should be roped in to play a facilitatory role
in the development and implementation of the CFR
Management plans.

h.5. Mitigation of Linear
Infrastructure Impacts

Balaghat is highly vulnerable to the upcoming linear
infrastructure development due to its importance as
an important wildlife habitat and key connectivity
corridor. There are nearly 77km of National Highway
(NH 543), along with several State Highways (SH 26—
Seoni—Balaghat—Baihar; SH 48-Lamta—Baihar; SH
54—Seoni—Bhandara), that bisect the forest habitat of
Balaghat (Patil et al., 2023). Additionally, the railway
line that connects Jabalpur to Balaghat and Gondia
through Nainpur also poses challenges for wildlife
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movement (Patil et al., 2023). The increasing traffic on
these roads and the increasing frequency and speeds of
trains is a risk to wildlife movement (Patil et al., 2023).
Therefore, any linear infra upgradation should have a
site-specific mitigation strategy as per the NTCA and
WII guidelines (WII 2016).

NGOs (WCT and WWF) have undertaken studies
and developed recommendations for mitigation
measures for several upcoming infra projects in the
Balaghat division. These recommendations should
be incorporated whenever these projects come up
for Forest Clearance. Further, regular maintenance
of the existing mitigation structures is also highly
recommended.

h.6. Mitigating Impacts
of Mining

Balaghat is a well known source of copper and
manganese and has some of the largest deposits in
India (Patil et al., 2023). The Malanjkhand copper
mine, the largest single copper deposit in India and
the Bharveli manganese mine, the largest underground
manganese mine in Asia, are located adjacent to
the Balaghat forest. Apart from the direct land use
change and degradation, associated activities of such
mines, like construction of roads, traffic, production of
wastewater and sediments, and human settlement, can
lead to habitat destruction and fragmentation and can
cause significant disturbances to wildlife.

To reduce these impacts, the following actions are
recommended:

1. Allocation of new mining blocks should be avoided,
especially in the areas that are critical habitats or
wildlife movement areas.

2. Other off-site infrastructures like townships and
washeries should be located outside the forest and
away from significant wildlife movement areas.

3. Transportation of Ore or Overburden (OB) should
be banned between sunset and sunrise.

4. The exhausted/closed opencast mines should be
systematically restored as a priority.
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WﬂﬁﬁTaﬁg’Q NTCA & “Tigers Outside Tiger Reserves”
PRIHH b ST AT BT =TT

b.2. ATTE—=AYTOi}

oY geer

g & SISl ST HIT 3fF 7 907 g1 & HROT &t A 3K
IO & e HUe &1 TTHIIG ¢ AMBTERT F=AUTIOrT
& NI BHdl $I 514 T A & oy Hf T @RA 3R
T FSATIST JOTTeAt [epfaa Y St anfe, aifes wramery
FIAYTIOTT 3 IRT UTeel 98] 3 AR ST T TSI T Tt
T HISE 81 I6 SN 300 g1 dTel @iXd 1Y S F=wTor

& g ufdaner St 91T Ht FH FA F GErIdT HUT a4
TG & 9T faarg 1 ASrgy S

FHP TTY E1 UR[ETI &1 0T B9 ¢ U & ATeH § T R ot
ST =Rl S ue SR fRiee T ysiTer @t aifatafet
&t goE J ST &g g, ofk Tud & wie @t ) uga
HA 3 AgAX TLETOT JIST I & ST g1

6.3. T Y

(habitat management):

yafare ydee @9y figeft w Hfeq forar s anfeg—
TS T TIUTIR I ISTIa] $T Gae, e
(AccieH) T TL&T0T T G0, T9T 7R gafer|
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U gY ST & (Bhagwat et al., 2012)1 8felT, 51 garfrat &t
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Annexure 1: Tiger Profile - South Balaghat Division
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Annexure 2: Wildlife Photo Captured in the Camera Traps in South Balaghat

Leopard (Panthera pardus)

Indian wolf (Canis lupus) Jackal (Canis aureus)

Jungle cat (Felis chaus) Indian fox (Vulpes bengalensis)




Indian grey mongoose (Herpestes edwardsii)

Honey badger (Mellivora capensis)
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Ruddy mongoose (Herpestes smithii)
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Wild pig (Sus scrofa)
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Sambar (Rusa unicolor)




Nilgai (Boselaphus tragocamelus) Barking deer (Muntiacus muntjak)

Porcupine (Hystrix indica)
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