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1. Executive Summary 
Human–wildlife conflict – the negative interaction between humans and wild animals – is one of the 

major issues in wildlife conservation. Interactions with wildlife which result in injury or death of a 

human is a challenge to wildlife conservation as well as social welfare, where the interaction is 

perceived differently by differing schools of thought. In the past, this has often given rise to 

incompatible solutions and lead to further alienation of society or wildlife from the landscape of 

which both are an integral part. In recent times, conservation biologists and social scientists have 

considered finding a common solution in the form of peaceful coexistence. 

We studied ecological and anthropogenic factors which lead to conflict between humans and sloth 

bears in Kanha–Pench corridor (KPC) area in Madhya Pradesh, a conservation landscape comprising 

two tiger reserves, Kanha and Pench, and the contiguous, non-protected forested areas joining the 

two to form a corridor used by animals to traverse and reside in. We recorded an encounter rate of 

0.67 signs/km for sloth bears this study. They have caused the highest number of human deaths 

between 2001 and 2015 and ranked second – next to the wild pig – in causing human casualties in 

KPC. Dividing the KPC area into 17 grids of 10 x 10 km, we calculated the naïve occupancy of sloth 

bear to be 0.9, followed by wild pig (0.57) and jackal (0.19). 

To understand habitat composition in non-protected areas of KPC, we studied the density and 

diversity of trees. We classified the forests as mixed-deciduous and teak-dominant deciduous forests 

based on tree composition. About 93 species of flora were documented, comprising 82 species of 

trees and 11 species of shrubs. On an average, our study showed 26 sp. of trees per grid, with a 

maximum of 36 sp. and minimum of 13 sp. The average tree density was 156 trees/ha, with a 

maximum of 662/ha and minimum of 137/ha. The highest density was of teak (Tectona grandis; 

126/ha). Based on literature, about 13 species (14%) of these trees formed a part of the bear’s diet 

and 12 species (13%) were edible and were likely to be also consumed by bears. Among dietary 

species, tendu (Diospyros melanoxylon; 13/ha) and achar (Buchanania lanzan; 13 per ha) was most 

common, followed by mahua (Madhuca indica, 12 per ha). We found a significantly higher ratio of 

teak saplings (68/0.1 ha) than dietary (37/0.1 ha) and edible species (16/0.1 ha). 

In terms of anthropogenic pressures in KPC, we found a gradually decreasing signs of wild animals, 

especially sloth bears, closer to human settlements. This trend was consistent with density and 

diversity of tree species as well, with the diversity and density increasing as distance from 

settlements increased. A high encounter rate of sloth bear may indicate that KPC has a viable 

population of bears, however we found that the habitat quality is deteriorating and this might 

change forest composition in future. The results of our study on human–sloth bear encounters also 

indicated regular and intense resource extraction in KPC which resulted in conflict. Most attacks 

occurred in forests (81%), with the greatest number of those (42%) occurring during the collection of 

Non-Timber Forest Produce (NTFP), especially tendu and mahua, followed by wild mushrooms, 15% 

during the collection of firewood and 13% during grazing of livestock. The remainder took place 

along forest edges or in agricultural fields adjoining forests (19%), most occurring when person(s) 

were working in fields (7%), defecating (5%), or engaged in construction work (3%). Most victims 

were between the ages of 37 and 46 and most (54%) were members of the Gond tribe. Seasonally, 

majority of attacks occurred in summer (40%) followed by monsoon (35%) and winter (25%). In this 

report, we discuss our findings and recommend social and conservation interventions to achieve 

coexistence between sloth bears and humans in this landscape. 
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2. Introduction 
Sloth Bear, Melursus ursinus Shaw, 1791, (Carnivora: Ursidae: Ursinae), is one of the four bear 

species found in India. It is omnivorous with a diet comprising social insects like termites and ants, 

and fruits (Bargali et al., 2004). The sloth bear is the only bear with a myrmecophagous adaptation 

which includes the absence of the first maxillary incisors, protrusible mobile lips, raised elongated 

palate, nearly naked mobile snout, slightly curved front claws, long shaggy coat, and nostrils which 

can be closed voluntarily. It is endemic to the Indian subcontinent, with a geographical distribution 

in India, Nepal and Sri Lanka. The species has been extirpated from Bangladesh and is reported to be 

rare in Bhutan (Garshelis et al., 2008). 

Its range in India extends from the foothills of the Himalaya up till the southern tip of the Western 

Ghats. The central Indian highlands, Western Ghats, and the Eastern Ghats are said to be the 

strongholds of the sloth bear (Jhala et al., 2011; Yoganand et al., 2013), with central India having the 

largest habitat and population of bears in India (Sathyakumar et al., 2012). It is protected under 

Schedule I of the Wildlife (Protection) Act, 1972, is ranked as Vulnerable in IUCN Red List, and is 

listed in Appendix I of Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES). Though the species is reported to be widely distributed with an estimated 20,000 or 

fewer individuals, the distribution is fragmented by human habitations (Garshelis et al., 2008).  

The corridor between Kanha and Pench Tiger Reserves, popularly referred to as the Kanha–Pench 

corridor (KPC) covers an area of approximately 16,000 sq. km. A total of 442 villages adjoin or fall 

within the identified corridor boundary (Agarwa, n.a.). KPC spans three districts in Madhya Pradesh; 

Balaghat, Seoni, and Mandla. Balaghat district has the highest forest cover in the state (53.94%), and 

Mandla (48.88%) and Seoni (46.85%) districts rank fourth and fifth respectively (Government of 

India, 2015). 

There is a moderate genetic variation among wildlife, including sloth bears, in the Satpuda-Maikal 

Landscape (Dutta et al., 2015), with the KPC showing active movement of sloth bears, a major 

portion of which is not under any protected area. The area has the highest encounter rates for sloth 

bear signs followed by leopards, tigers, dhole, and hyena (Jena et al., 2011). The corridor is actively 

used by dispersing tigers (Sharma et al., 2013), and has been identified as a refuge for other 

mammals including the leopard, dhole, gaur, sambar, and chital (Vattakavan, 2010). 

Collection of Non-Timber Forest Produce (NTFP) is one of the common income generation activities 

in this corridor, with established market linkages in place for a number of products such as tendu 

leaves (Diospyros melanoxylon), mahua flowers and seeds (Madhuca indica), sal seeds (Shorea 

robusta), and bamboo (Dendrocalamus strictus) harvest. In the year 2012, as many as 12.17 lakh 

people were engaged in collection of Tendu leaf in Madhya Pradesh (Minor Forest Produce 

Federation, 2016). Collection of NTFP requires the person to venture into the forests for several 

kilometers, increasing the chances of encounters with wild animals. Other domestic activities, such 

as grazing of cattle and collection of firewood also increase the risk of confrontation with wild 

animals. 

Seoni, Balaghat, and Kanha Tiger Reserve rank 7th, 10th, and 15th, respectively, in terms of human 

casualties resulting from confrontations with wild animals in Madhya Pradesh (Forest Department, 

n.a.). A total of 1456 cases of human injury have been recorded in these districts by the Forest 

Department between 2001 and 2015, of which 41% were caused by wild boar, 24% by sloth bear, 

and 22% by jackal. Other animals, including the tiger, leopard, and langur amounted to 13% of the 

attacks. Fatal incidents amounted to 47 in the past 15 years, most (a total of 16 recorded cases) 

because of sloth bears, followed by wild boar, tiger, and jackal. 
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The sloth bear is considered to be the “most dangerous wild animal” in India owing to the 

unpredictable nature of its attacks on humans (Rajpurohit and Karusman, 2000). Across the world, a 

consensus seems to rank bears as one of the top dangerous animals to encounter, alongside 

mosquitoes, snakes, felids and canids, with at least five out of ten websites listing bears (polar bear, 

grizzly/brown bear, and sloth bear) as dangerous. However, in comparison to the outreach of studies 

on human–wildlife conflict involving large mammals such as tigers, leopards, and elephants, focus on 

human–sloth bear conflict has been minimal (Can et al., 2014), perhaps undermining stronger 

conservation measures for this species. Lack of understanding of this interaction ultimately impacts 

the survival of a species in areas also frequented by humans through an increase in resentment 

among local communities, which may often lead to stringent management practices such as 

translocation or cordoning off areas fueled by public fears. 

Of the 35 states and union territories in India, sloth bear presence has been found in 18 (51%) in 

varying proportions. The northern states, including Uttarakhand, northern Uttar Pradesh, and Bihar 

form an isolated population group completely disconnected from other regions due to extensive 

fragmentation (Dharaiya et al., 2016). Northeastern Indian states, including Assam, Manipur, 

Meghalaya, and Arunachal Pradesh have a small distribution of sloth bear, and central Indian states, 

including parts of Madhya Pradesh, Chhattisgarh, Odisha, Jharkhand, West Bengal, Andhra Pradesh, 

Gujarat and Maharashtra share a considerably contiguous area, followed by the southern states of 

Karnataka, Goa, Kerala and Tamil Nadu (Dharaiya et al., 2016).  

Of the 18 states, studies on conflict and ecology of sloth bears have largely focused on 6 (23% of 

total) states, namely, Uttarakhand, Madhya Pradesh, Chhattisgarh, Odisha, Gujarat, Tamil Nadu, 

with a few studies mentioning sloth bears as a part of the state biodiversity. Of the 17 publications 

on sloth bears in India we accessed, 12% (n = 2) discussed distribution and factors associated with 

distribution patterns (Babu et al., 2015; Bargali, 2012), 29% (n = 5) discussed ecology, including 

feeding behavior, activity pattern, and habitat preferences (Baskaran et al., 2015; Dharaiya, 2009; 

Yoganand et al., 2005, Bargali et al., 2004; Baskaran et al., 1997), and 59% (n = 10) discussed the 

negative interactions with humans in terms of human casualties, crop damage, and road mortality 

due to vehicles (Debata et al., 2017; Mardaraj, 2015; Paltia et al., 2014; Ahmed et al., 2012; Charoo 

et al., 2011; Behera and Borah, 2010; Dharaiya, 2009; Bargali et al., 2005, Chauhan, 2003; Rajpurohit 

and Krausman, 2000). These studies suggest interventions to increase sloth bear habitat quality as 

well as recommend mitigation measures to reduce human–sloth bear conflict. Studies undertaken in 

the regional context are important since parameters vary between regions, often requiring 

implementation of modified or even entirely different measures in addressing the issue. 

The landscape of KPC is well explored in terms of its habitat connectivity, metapopulations of large 

mammals, and perception of people towards wildlife. However, there is a lacuna in understanding 

habitat utilization by sloth bears, although they are reportedly more common in the landscape than 

other carnivores. We aimed to combine two aspects of wildlife conservation while pursuing this 

study: to understand the dynamics of human–sloth bear conflict and their occupancy in the corridor. 

Our objectives were to recommend feasible interventions to reduce conflict by understanding the 

bears’ habitat utilization in the corridor and through dialogue with local communities that share the 

habitat. 
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About this report 
This study was undertaken by The Corbett Foundation (TCF) with the grant aid received from 

DeFries-Bajpai Foundation, USA. Relevant permissions were sought from the Madhya Pradesh Forest 

Department, Seoni Circle, Balaghat Circle, and Kanha Tiger Reserve to undertake field and survey 

work. In case of occupancy and habitat quality studies, the conclusions were made based on data 

limited for a particular season only.  

Abbreviations 
FDC: Forest Development Corporation 

IUCN: International Union for Conservation of Nature 

KPC: Kanha–Pench Corridor 

NTFP: Non-Timber Forest Produce 

NP: National Park 

PA: Protected Area 

TR: Tiger Reserve 
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3. About Kanha–Pench Corridor 
The Kanha-Pench corridor (KPC) lies between N 21°45’15” E 079°30’05” and N 22°24’20” E 

080°32’55”. It is a mosaic of ecological and economic assortments interacting with one another 

within a finite space. The corridor was identified as a transient forest-area connecting two Protected 

Areas (PA), Kanha and Pench Tiger Reserves, enabling the movement of animals from one to 

another. The forest cover is approximately 16,000 sq km in area, with over 440 villages lying within 

and along the periphery of the corridor (Agarwal, n.a.). 

Identified as the most crucial corridor for tigers in the central Indian landscape, the KPC is a unique 

region where much of the forest cover lies outside the PAs. Studies undertaken in the non-PA areas 

have shown its potential not only as a transient forest-area but also as a refuge for metapopulations 

of several large mammals, including the tiger, leopard, dhole, gaur, chital, and sloth bear.  

Geography 
The KPC lies along the south-eastern portion of the central Indian highlands. The northern hilly 

regions lie in Maikal hills, an offshoot of the Satpuda range characterized by plateaus and steep hills 

and valleys. The eastern and south-eastern hilly region of Pench Tiger Reserve are also low-lying hills 

of Satpuda range, and the southern portion gently slopes towards the Nagpur plains. Politically, it 

falls in the districts of Balaghat, Seoni and Mandla of Madhya Pradesh. Balaghat district has the 

highest forest cover in the state (54%), and the Mandla (49%) and Seoni (47%) districts rank fourth 

and fifth, respectively (Government of India, 2015). 

The region is a source of several rivers, the most prominent of which are the Banjar, Halon, Pench, 

and Wainganga, and other smaller regionally important riverine systems. While the Banjar and Halon 

are major tributaries of Narmada River, the Pench River has a major dam supplying water to the city 

of Nagpur, and Wainganga is a major tributary of Godavari river. 

Geologically, the region varies between Sausar supracrustals and Tirodi gneiss running from south of 

Kanha Tiger Reserve diagonally towards Pench Tiger Reserve, mixed with granite to the north and 

south of the corridor, and basalt (Deccan traps) in Mandla (Takashi et al., 2001; Mall et al., 2005). 

The Sausar rock formations form rich beds of manganese mineralization known as “gondites” (Porter 

GeoConsultancy, n.a.) which are mined in Ukwa approximately in the center of KPC and Bharveli 

close to Balaghat city, whereas the northern granite rocks lying around Kanha is the largest copper 

deposit of India with nearly 70% of country’s copper reserve lying in the region (Hindustan Copper 

Limited, n.a.). These are the two prominent mines in the corridor area in addition to local stone 

quarries. 

The soil-type is largely shallow and medium black soil in Seoni and mixed red and black soil in 

Balaghat and Mandla with regional variations such as sandy loam, lateritic, alluvial, and clay with 

some regions rich in mica. 

Climate 
KPC is roughly bisected into humid subtropical climate in Mandla and northern parts of Balaghat, 

and tropical wet and dry climate in Seoni and southern Balaghat according to the Köppen-Geiger 

Climate Classification (Peel et al., 2007), in the eastern heavy rainfall region according to Stamp’s 

classification of climatic regions, and in the hot sub-humid agro-ecological region (National Institute 

of Hydrology, n.a.). The region experiences moderate to cold winters, severe summers and a 

decreasing trend of rainfall from north to south. On an average, the annual rainfall received is 

1348.6 mm. The average minimum temperature is around 9°C and maximum around 41°C, and the 

annual average temperature around 25.5°C (Ministry of Water Resources, 2013a, 2013b, 2013c). 
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Flora 
KPC falls in the tropical moist and dry deciduous type of vegetation, two of the dominant vegetation 

types in India (Champion and Seth, 1968). Roy et al. (2015), further categorized vegetation types 

based on remote sensing, according to which KPC falls under six zones; tropical moist deciduous 

dominated by Terminalia alata, Diospyros malanoxylon, and Anogeissus latifolia; tropical sal mixed 

moist deciduous dominated by Shorea robusta, T. alata, and D. melanoxylon; tropical teak mixed 

deciduous dominated by Tectona grandis, T. alata, and D. melanoxylon; tropical dry deciduous 

dominated by A. latifolia, Lannea coromandelica, and T. alata; tropical sal mixed dry deciduous 

dominated by S. robusta, T. alata, and D. melanoxylon; and tropical teak mixed dry deciduous 

dominated by T. grandis, D. melanoxylon, and Butea monosperma. 

There are approximately 860 species of plants in the landscape. However, botanical studies have 

focused mainly on Kanha. Density-wise, the most common trees of KPC are Tectona grandis, Shorea 

robusta, Diospyros melanoxylon, Laegrstromia parviflora, Terminalia alata, Butea monosperma, 

Chloroxylon swietenia, Anogeissus latifolia, Buchanania lanzan, and Madhuca longifolia var latifolia 

(M. indica). Of these ten most common tree species, three; D. melanoxylon, B. lanzan, and M. 

longifolia are a major dietary species of sloth bear. 

Fauna 
KPC is rich in terms of its megafaunal diversity, and an important conservation area for some of 

India’s most endangered mammals and birds. Compared to the central Indian landscape, the 

Pachmari biosphere reserve in the Satpuda range has a richer biodiversity compared to KPC. Owing 

to its rich soil and a varied vegetation-type, KPC is, however, richer than most other parts of the 

central Indian highlands. 

The vertebrate species diversity of Kanha and Pench tiger reserves is 335 and 235, respectively 

(Chandra et al., 2012), most abundant of which are birds. About 60 species of mammals are 

recorded in the region (Harshey and Chandra, 2001). Conservation of tigers and translocation of 

several individuals to revive local extinctions in other parts of central India, conservation of the hard-

ground barasingha (Rucervus duvaucelii branderi) and translocation of a small group of individuals to 

repopulate its historic distribution sites, translocation of a herd of gaur (Bos gaurus) to repopulate 

Bandhavgarh Tiger Reserve, and the revival of the locally extinct Blackbuck (Antilope cervicapra) in 

Kanha Tiger Reserve are some of the conservation highlights of KPC. The rediscovery of the Eurasian 

otter (Lutra lutra) in 2016 (after 100 years), once considered common throughout KPC (Low, 1906) 

also highlights the rich and unexplored biodiversity of KPC (Madhya Pradesh Forest Department and 

WCT, 2016). 

Socio-economy 
Falling under the districts of Balaghat, Seoni, and Mandla in the state of Madhya Pradesh, the major 

economic turnover of KPC is from agriculture, textile, timber, mining, steel fabrication, and other 

miscellaneous services industry such as tourism, electrical machinery, transport, and mechanical 

repairing (MSME, 2016a, 2016b, 2016c). Immigration to the region is very low, and is focused on 

trade, tourism, and mining industry, while emigration is high but seasonal. Agriculture is the 

principal occupation in the region, with rice being the major crop. Wheat, maize, and millets are also 

grown to an extent; however, agriculture is largely monsoon-dependent. During dry months, local 

population migration is common in certain villages for construction, timber and bamboo harvest, 

and tendu leaf collection in and around Madhya Pradesh, Maharashtra, and Telangana. 
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According to 2011 population census, 36% of the population of the three districts belongs to tribal 

communities (Census of India, 2011a, 2011b, 2011c), the major tribal communities includes Gond 

and Baiga. A larger portion of the population comprises of Pawar, Marar, Lodhi, Aahir, and Yadav 

community. All communities depend on the forest for resources, however forest-dependence is 

more common among tribal communities. A large portion of economy is derived from the collection 

of Non-Timber Forest Produce (NTFP), chief among which is the collection of mahua flowers and 

seeds, tendu leaf, maulain leaf, achar, aonla and bhilwa fruits, all of which have a commercial 

market. Forests are also relied on for fishing, collection of firewood, mushrooms, and for livestock 

grazing. 

There are three forest development corporation (FDC) and production divisions engaged in timber 

extraction in the non-PA areas in Mohgaon, Lamta, and Barghat (Jenna et al., 2011). The major 

polluting industries in the landscape are mines. Although the region has no other major production 

industries, it is also a major corridor joining various industrial centers of India. Linear infrastructure 

projects also pose a major threat, fragmenting the contiguity of the corridor. Three prominent linear 

infrastructure projects here are a railway-line and two national highways. The narrow-gauge railway 

between Gondia and Jabalpur via Nainpur was converted into broad-gauge. Widening of the NH7 

which runs from Nagpur to Jabalpur via Seoni has dissected a crucial corridor region close to the 

eastern portion of Pench Tiger Reserve, and widening of NH12A which connects Raipur to Jabalpur 

via Mandla has also dissected Kanha’s prominent ranges of Motinala and Phen Wildlife Sanctuary 

from the rest of the reserve, which forms a corridor with Achanakmar–Amarkantak Biosphere 

Reserve. 

Brief History 
The region has an ancient cultural history dating back to the 7th century. It has been under the 

kingdoms of Kalchuri and Haihayas, Gond, Mughal, Maratha, and under British colonization until 

independence, with the tribal communities, especially the Baiga, having been present in the 

landscape since before the 5th century. KPC once had a widespread population of the hard-ground 

barasingha in Balaghat and Mandla districts, as well as of Asiatic elephants, forming connectivity 

between eastern and south-western elephant populations via Maikal hills. 

Conservation history of the landscape dates to 1879 when Banjar Valley was declared a reserve 

forest. The two PAs of KPC, Kanha and Pench, were declared National Park (NP) in the year 1955 and 

1983, respectively. Pench is also titled Indira Priyadarshini Pench National Park. Kanha and Pench NP 

were declared Tiger Reserve (TR) in the year 1973 and 1992, respectively, under Project Tiger, 1973. 

Kanha is among the first ten TRs in India. Wikramanayake et al. (1998) first identified Kanha-Pench 

as a level 1 priority tiger conservation unit. Later studies revealed the viability of the corridor 

through the identification of habitat connectivity and weak-link areas (Rathore et al., 2012; Jena et 

al., 2011), and genetic mapping (Dutta et al., 2015). 
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Fig 1. Map of Kanha-Pench corridor. Green polygon: Kanha Tiger Reserve; orange polygon: Pench Tiger Reserve; white polygon: Balaghat and Seoni Circle. 
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4. Methodology 

Study Area 
The Kanha-Pench Corridor lies in the southern portion of the Satpuda range called Maikal hills, 

between N 21° 45’ 15” E 079° 30’ 05” and N 22° 24’ 20” E 080° 32’ 55”, covering an area 

approximately 16,000 sq. km (Jenna et al., 2011). The corridor largely falls in the districts of 

Balaghat, Seoni and Mandla of Madhya Pradesh and is characterized by small ridges and hills with 

steep slopes. The region is dominated by moist peninsular sal forests, southern tropical moist mixed 

and dry mixed deciduous forests and tropical dry teak forests (Champion and Seth, 1968). 

As per human population census estimates (2011), 36% of the residents of these three districts 

belonged to tribal communities (Census of India, 2011a, 2011b, 2011c). The major tribal 

communities included Gond and Baiga, and both were dependent on forests for basic household 

needs and for at least a part of their income such as the collection of NTFP. The larger portion of the 

population comprised Pawar, Marar, Lodhi, Aahir, and Yadav communities. These communities were 

largely agrarian and pastoralists but also engaged in the collection of NTFP. 

With respect to wildlife-inflicted casualties in Madhya Pradesh, Seoni Circle, Balaghat Circle and 

Kanha Tiger Reserve ranked 7th, 10th and 15th, respectively, between 2001 and 2015 (Forest 

Department, n.a.). A total of 1,456 incidents of human injury were recorded in these areas by the 

Forest Department between 2001 and 2015, of which 41% were inflicted by wild pig (Sus scrofa), 

24% by sloth bear and 22% by jackal (Canis aureus indicus). The remaining 13% of animal attacks 

involved tiger, leopard and langur (Semnopithecus entellus). Wildlife-inflicted fatalities numbered 47 

in the past 15 years, the majority (n = 16) due to sloth bears, followed (in descending order) by wild 

pig, tiger, and jackal (Forest Department, n.a.). 
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Fig 2. Map showing location of study area. Blue polygon: Occupancy and habitat composition survey (squares represent 10 x 10 km grids with grid code 

displayed); least-cost path model II identified by Rathore et al. 2012 considered. Yellow polygon: human–sloth bear conflict survey, the area under Forest 

Department – specifically Balaghat Circle, Seoni Circle, and buffer zone of Kanha Tiger Reserve considered.
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Occupancy Estimation 
The area selected for occupancy estimation (Fig 2), was divided into 17 grids of 10 x 10 km each. The 

grids were overlaid using Google Earth Pro v. 7.3.0.3827 (Google Inc. 2017). We placed two transects 

in every grid of 2 km length each covering a 5 x 5 m area around the transect to record any signs of 

wild animals, including footprints, scat, scratch marks, signs of digging, and denning/roosting sites. 

The transects were selected in consultation with the Forest Department staff who accompanied us 

on the field. The survey was conducted between September 2016 to February 2017. 

Habitat Composition 
We placed ten quadrats of 20 x 20 m (five each on every transect) within each grid to study the 

vegetation type. We considered any plant with GBH >20 cm as a tree. We considered this value 

because we encountered a significantly low tree density >30 GBH. In addition, since we were 

focused on studying density and diversity of species which form a part of a sloth bear’s diet, most 

tree species with GBH of 20 cm were capable of flowering and fruiting, and hence measuring them 

as trees was relevant to our study. We calculated the density per ha. To study the status of saplings 

(GBH <10 cm) we placed 5 x 5 m quadrats within the 20 x 20 m quadrats and calculated the density 

per 0.1 ha. 

Anthropogenic Pressures 
We utilized the 20 x 20 m quadrats to identify signs of anthropogenic pressures in the study area. 

We considered livestock dung and pellets, human footpaths, and cut, lopped and girdled trees as 

signs of disturbance. We recorded nearest villages and roads in consultation with the forest staff, 

but also used Google Earth Pro (Google Inc. 2017) to deduce the average distance of the quadrat 

from village(s) and road(s). 

Victim Interviews 
We used two standardized questionnaires, one for attacks and another to determine the socio-

economic status of the victim. The survey was conducted between February 2016 and May 2016. We 

asked questions that provided information regarding variables associated with sloth bear attacks, 

such as the date and time of the attack, the activity of the victim during the attack, location of the 

attack, activity of the bear during the attack, number of bears encountered, the attack pattern of the 

bear, wounds sustained during the confrontation (an external injury resulting from direct contact 

with a sloth bear was considered as a wound), as well as the defense method used by the victim.  

To understand the socio-economic status and the forest-dependence of the victims, we asked 

questions pertaining to the average annual income and how that income was derived (e.g., 

agriculture, manual labor, animal husbandry, NTFP and firewood collection). We classified these 

occupations into a single primary occupation and primary occupation with an alternate source of 

income.  Interviewers introduced themselves and informed victims about the current study. 

Interviews were completely voluntary with the interviewee having the right to terminate the 

interview at any time. We tried to confirm the authenticity of each case during the interview 

process.  Interviews were conducted by project member(s) in Hindi, in the home of the victim in the 

presence of at least two of the victim’s family members. 
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Data Analysis 
Statistical analyses such as the Pearson chi-square test (χ2) and t-test (t) were undertaken in the R 

statistical software (R Core Team 2016; Version 1.0.44) and SPSS (IBM; Statistics Version 24). Maps 

were prepared using Google Earth Pro v. 7.3.0.3827 (Google Inc. 2017; all map data ©2017 Google). 

For occupancy survey, we measured the sign encounter rate for every km and calculated naïve 

occupancy as total number of signs detected per grid ÷ total number of sampled grids. We 

determined the species of trees on field with the help of a field book and the local knowledge of the 

forest guards. The density of trees was calculated for every hectare (ha) and that of saplings for 

every 0.1 ha. Termite mounds were counted as an individual unit and was calculated per ha. Since 

we did not collect scat to determine floral and faunal composition of the diet, we relied on published 

literature for reference. The forest type, based on tree composition, was classified as mixed-

deciduous and teak-dominant deciduous forest. A pair-wise t-test (α = 0.05) was used to determine 

significance in species composition and density in the two forest types. 

We calculated anthropogenic pressures in terms of presence/ absence of pressure signs. Pair-wise t-

test was conducted to determine the significance of pressures on sign encounters as well as habitat 

degradation. Linear regression (R2) was also calculated to understand the impact of pressures on sign 

encounters and tree and sapling composition. 

The interview survey with attack victims contained ‘yes’ and ‘no’ options for wherever specific 

quantitative data could not be obtained. Raw data were entered in Microsoft Office Excel© for 

analysis. Qualitative data were recorded as ‘one’ for yes and ‘zero’ for no, and a comparison 

between data sets was made in terms of percentage.  

We used Pearson chi-square test (α = 0.05) to test for significant differences in proportions of groups 

in our survey data, and pair-wise and independent-sample t-test to test for significant differences 

between groups. The data were summarized in terms of mean (M) and percent, and the measures of 

variability recorded in terms of SD and at confidence interval of 95% (95% CI). Bootstrapping, 

undertaken in conflict data analysis, was computed with 50,000 iterations at 95% CI. 
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5. Sloth Bear Occupancy and Habitat Composition 

Introduction 
The population range of sloth bears is debated to be larger than most other large carnivores. 

Estimates range between 2,00,000 sq. km to 4,00,000 sq. km (Johnsingh, 2003; Akhtar et al., 2004; 

Chauhan, 2006, Sathyakumar et al., 2012), to as much as 52% (16,43,631 sq. km) of India’s total land 

area (Puri et al., 2015). In central India, sloth bears are among the most widely recorded large 

carnivores, with the estimated occupancy as much as 46% (43,499 sq km) of the total area of the 

state of Madhya Pradesh (Sathyakumar et al., 2012). In KPC, census in 1994 and 2012 in Kanha TR 

and Pench TR, showed estimated population of 70 and 60 sloth bears, respectively, whereas 

populations in the surrounding non-PAs remains unknown. Dutta et al. (2015) identified 55 sloth 

bears based on genetic records during sampling in Kanha, Pench, Satpuda, and Melghat TRs, and 

showed presence of sloth bears only in KPC and not in corridors joining other PAs. 

IUCN notes that it is rather difficult to estimate the total population of sloth bears, although 

occupancy studies have revealed their presence in various habitats across India – from degraded 

forests (Bargali et al., 2012) to dry and moist deciduous forests (Yoganand and Johnsingh, 2013). 

There are no methods developed to identify individual bears or monitor their populations (Sharma 

et al., 2013) as there are for tigers and other large carnivores. There are two major inconsistencies 

which make sloth bears a peculiar case for population estimation and abundance.  

One, the sloth bears are monomorphic, with very few or no distinct marks to identify individual 

bears apart, making individual identifications through camera-traps difficult. Furthermore, they can 

survive in high densities in some cases, such as in Chitwan NP in Nepal (Dharaiya et al., 2016), 

however total population estimation has been difficult. Only one of the 120 villages we worked in 

could distinctly identify an individual sloth bear with a snout more whitish than normal, the rest 

considered sloth bear to be uncommon or rare. Sharma et al. (2013b) suggest genetic studies as the 

most efficient method for estimation and monitoring sloth bear populations. 

Two, sloth bear, compared to most other large mammals, are easily detectable because of their 

behavioral and dietary habits. Most carnivores can be identified based on three distinct signs: 

pugmarks, scat and scratch marks. In case of sloth bears, owing to their omnivorous dietary habits 

and behavior, their scat, scratch marks, pugmarks, termite mound digging, honeycomb damage, and 

occupancy of denning sites makes their presence quite apparent. On the contrary, wild pig, the most 

widespread of large mammals sharing a similar habitat and showing similar tolerance to human 

habitations as the sloth bear, are recorded only on three distinct signs: their habit of digging and 

through pugmarks and scat, and hence are grossly underrepresented in occupancy studies compared 

to sloth bears. Combined with sloth bear’s tolerance to degraded habitats and proximity to human 

habitations, sloth bear population and occupancy studies using conventional practices grossly 

overestimate population range of sloth bears despite their low densities. 

Given the relatively widespread range of sloth bears, their populations are significantly fragmented. 

In the Satpuda-Maikal landscape, there is only moderate genetic exchange between sloth bear 

populations of the four TRs (Dutta et al., 2015), whereas tigers showed highest rates of 

contemporary gene flow in populations connected by forest corridors (Sharma et al., 2013a). One of 

the major reasons for habitat fragmentation is degradation and separation of contiguous habitats 

driven by anthropogenic activities. Micro-level changes especially caused by fencing, building of 

small dams, and resource scarcity due to human interference may also displace populations within a 

small part of the landscape. Considering that sloth bears are not as aggressive in terms of defending 

their territory as are tigers, their moderate genetic exchange over vast areas may be because of low 



Dynamics of Human–Sloth Bear Conflict in the Kanha–Pench Corridor  The Corbett Foundation 

18 
 

levels of dispersing metapopulations since they can remain in close proximity to one other. Overall, 

it is estimated that sloth bear populations are declining at an increased rate, with more than 30% 

loss estimated over the next 30 years (Dharaiya et al., 2016). 

Studies focusing on sloth bear habitat and behavior have shown that in presence of suitable denning 

and feeding areas, sloth bears can live in close proximity to human habitations (Bargali et al., 2005). 

This also increases chances of encounters which may result in injury or death of humans, as 

discussed in section 7. Taking cues from the outcomes of conflict incidents, we tried to understand 

the occupancy of sloth bears in the KPC as well as characterize the quality of the habitat by studying 

the abundance of their dietary tree species, termite mounds, and the influence of certain tree 

species on their occupancy. The conclusions were made based on data limited for a particular season 

only. 
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Indirect Sign Encounters 
We recorded presence of five prominent species in KPC, sloth bear, wild pig, jackal, leopard, and 

tiger. We found negligible (<1%) signs of deer, which we haven’t included in this study. The highest 

sign encounter was recorded for sloth bear (55%, n = 47), followed by wild pig (32%, n = 27), jackal 

(5%, n = 4), leopard (5%, n = 4), and tiger (4%, n = 3). We found a significant difference in ratio of 

indirect signs encountered (χ2 (4, n = 85) = 42.23, p < 0.05). 

The signs were classified into direct sightings, footprints, scratch marks, scat, digging, and active 

denning sites (Fig 1). We also recorded damage to honeycomb (n = 3) and termite mounds (n = 30), 

but excluded it in data analysis either because the damage was old or the evidence did not 

conclusively point to a sloth bear being responsible. Footprints were recorded only once if found in 

proximity of each other, whereas scratch marks, scat and digging sites were counted individually 

along the entire transect. Digging was concluded to be done by wild pig based on their shallow 

digging habits covering a wider area, and based on the observations of the forest guards. 

 
Fig 3. Total indirect sign encounters of five mammal species in KPC. 

Of the 34 transects in 17 grids (2 transects per grid), we found no signs of wildlife in 6 transects, 

although all grids showed positive occupancy. There were two direct encounters in two grids, 

presence of footprints in 6, scat in 13, and signs of digging and denning in 11 and 1, respectively (Fig 

4). On an average, we recorded signs 0.41 times per km, with highest sign encounter rate for sloth 

bears (0.67 signs/km), followed by wild pig (0.38 signs/km), jackal and leopard each 0.06 signs/km, 

and for tiger 0.03 signs/km. The naïve occupancy estimates for sloth bear was 0.9 (15 out of 17 

grids), 0.57 for wild pig (10 out of 17 grids), 0.19 for jackal (3 out of 17 grids), 0.14 for leopard (2 out 

of 17 grids), and 0.09 for tiger (1 out of 17 grids).
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Fig 4. Map showing occupancy of five species identified under this study. Note: two symbols indicate presence along two transects per grid.  
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Habitat Composition 
A total of 170 quadrats in 17 grids (10 per quadrat) revealed 93 species of flora, of which 82 were 

trees and 11 shrubs (Appendix A). We could not identify 19 species of which 10 are trees and nine 

are shrubs, representing 3.5% of the total floral frequency. Any plant measuring >20 cm at GBH was 

considered a tree. We present this data using the local/common name of the species. The 

corresponding scientific names are provided in Table 2 and Appendix A. 

On an average, we recorded 156 trees per ha. Highest density was recorded for teak (126 per ha), 

lendia (30 per ha), saja (25 per ha), garadi (18 per ha), and palash (18 per ha). 

We identified 13 species which form a part of a bear’s diet based on studies by Bargali et al. (2004) 

and Khanal and Thapa (2014). Additional 12 species were identified for their edible fruits being 

consumed by local communities. We presume these species are also likely consumed by bears. In 

terms of dietary species, on an average, tendu was most abundant (13 trees per ha), followed by 

achar (13 per ha), mahua (12 per ha), jamun (7 per ha) and kosum (6 per ha). In case of edible 

species, mavai (8 per ha) was most abundant, followed by karli (5 per ha), avla (4 per ha), and 

dhaman (3 per ha). 

The forest-type was identified as mixed deciduous forest based on the density and diversity of trees. 

Wherever teak numbered >30 trees, we considered the grid as teak-dominant deciduous forest. Of 

the 17 grids, 8 grids were mixed-deciduous forests with average teak density of 27 trees per ha, and 

9 grids were teak-dominant deciduous forests with average teak density of 214 trees per ha. We 

found that density of dietary and edible species was moderately constant in all grids (Fig 5). 

 
Fig 5: Comparison of relative density (per ha) of dietary and edible plant species with teak and 

other species in KPC (grids n = 17). 

There was no significant difference between the mean densities of dietary and edible species (M = 

68.67, SD = 31.19) when compared with the density of teak (M = 125.88, SD = 127.8), t(16) = -1.93, p 

= 0.072, 95% CI for mean difference -120.04 to 5.631, indicating that an increase in teak density did 

not reduce the density of dietary and edible species. Furthermore, the density of dietary (n = 13) and 

edible (n = 12) species in mixed deciduous forests (M = 22.4, SD = 22.68) did not vary significantly 
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from those in teak dominant forests (M = 32.8, SD = 41.06), t(48) = 

-1.108, p > 0.05, 95% CI for mean difference -29.26 to -8.46, 

suggesting that both forest-types contain plants suitable for bear 

diet. Overall, the vegetation of KPC consists of 17% dietary 

species, 7% edible species, and 76% non-edible species (Fig 6). 

We found no significant difference in the total species diversity in 

mixed deciduous and teak-dominant forests, nor in the density 

and diversity of dietary and edible species (p > 0.05). The average 

tree diversity was 26 species per grid. In terms of density of grids, 

E5 was most dense (662 per ha), followed by E6 (612 per ha), and 

F3 (540 per ha), whereas, K2 (137 per ha) was least dense, 

followed by D7 (207 per ha), and E4 (260 per ha). In terms of 

diversity, E5 was most diverse (36 sp.), followed by I2 and E7 (34 

sp. each), and E3 (32 sp.), whereas D7 (13 sp.) was least diverse, 

followed by K2 (14 sp.) and F2 and E4 (18 sp. each) (Fig 7). The 

average dietary and edible species density was 66 per ha and 26 

per ha, respectively, and the average diversity for dietary and 

edible species was 17 and 4 species, respectively. 

Fig 7. Map showing density of trees in KPC. The map shows only the three highest and three lowest 

density grids. 

To identify possible differences in densities, particularly of dietary and edible species in the two 

habitats, we selected five species with an average density of >50 trees per ha, viz., tendu, achar, 

jamun, mahua, and mavai, and compared their densities in the two habitats. We found a significant 

difference in the mean densities between mixed (M = 55, SD = 22.29) and teak-dominant deciduous 

forests (M = 106.5, SD = 31.45), t(8) = -2.98, p < 0.05, 95% CI for mean difference 91.25 to 11.74. The 

density of these species was significantly more in teak-dominant forests than in mixed deciduous 

forests (Mann-Whitney U = 2.00, p < 0.05). 
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edible, and non-edible species 

for sloth bears. 
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Note on Forest Regeneration 
Regeneration of forests is as important a resource for wildlife and for ecological equilibrium as it is 

for human livelihood. As we already established, the people in and around KPC rely on several 

species of flora for at least a part of their livelihood. Most of these species also happen to be the 

dietary species for sloth bears, and a significant number of cases involving conflict occurred during 

the collection of NTFP such as mahua and tendu. Being a shared resource, we tried to understand 

the status of saplings (GBH <10 cm) by quantifying the sapling density in a 5 x 5 m quadrat within a 

20 x 20 m quadrat we plotted for trees, and calculated the density and diversity of saplings per 0.1 

ha. 

On an average, the total density of saplings was 425 saplings/0.1 ha. The highest density was for 

tendu (80/0.1 ha), teak (68/0.1 ha), kudo (12/0.1 ha), and saja (10/0.1 ha). The average dietary 

species sapling density (excluding tendu) was 37/0.1 ha, and of edible 16/0.1 ha. 

We hypothesize predominantly higher number of tendu saplings because of following reasons: 

tendu saplings grow in degraded as well as dense forest areas, they are slow in growth, and since 

tendu leaves are annually harvested the trees are not cut down, nor are saplings damaged, however, 

their growth is stunted because of excess and annual leaf extraction. The high density of tendu 

saplings therefore may not relate to a higher regeneration rate, neither does it indicate higher 

availability of fruits which are consumed by sloth bears. 

Although there was no significant correlation between teak saplings and dietary saplings, we found a 

significant difference in the means of teak (M = 67.76, SD = 72.11) and dietary species (M = 117.64, 

SD = 78.29), t(16) = -2.172, p < 0.05, 95% CI for mean difference -98.56 to -1.20, suggesting that 

sapling density of teak is greater than sapling density of dietary species (Fig 8). However, we found 

no significant difference in the density of dietary species saplings in mixed and teak-dominant 

deciduous forests, t(15) = 1.52, p > 0.05, 95% CI for mean difference -22.59 to 135.5. 

We predict that sapling density and diversity may be decreasing in KPC. While we did not explore the 

reasons for this decrease, human interference through NTFP collection, firewood collection, grazing, 

forest fires, as well as selective regeneration of commercially important species of trees such as 

teak, may lead to a change in forest composition in the future. Climatic factors such as lower rainfall 

may also be a crucial reason for the shift from mixed to teak-dominated to dry-deciduous forests. 

Regeneration rate of forests, particularly of non-timber species, has not been undertaken in central 

India, warranting studies which also, directly or indirectly, relates to wildlife as well as people of this 

region. Rathore et al. (2012) found that teak forests were least preferred habitat for chital and 

sambar. Additional studies across KPC may help determine whether there is a general decreasing 

trend in forest regeneration, especially concerning species which provide nutrition to wild animals 

such as the sloth bear, because this could translate into movement of sloth bears in search of food, 

or of people in search of NTFP, resulting in an increase in conflict.  
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Fig 8: Comparison of relative density (per 0.1 ha) of dietary and edible tree saplings with teak and 

other tree saplings in KPC (grids n = 17). 

Grid-wise, E3 was most diverse with 26 sp., followed by F3 (23 sp.), and G2 (22 sp.). The least diverse 

were D7 and K2 (5 sp. each), and E4 (10 sp.). In terms of dietary species, E5 was most diverse (8 sp.), 

followed by E3, F5, E6 (6 sp. each), and F6 (5 sp.), whereas D7 (1 sp.), K2, E4, and F6 (2 sp. each) 

were least diverse. In terms of density of dietary, G2 (320/0.1 ha) was highest, followed by E6 

(208/0.1 ha) and E4 (188/0.1 ha) (Fig 9).  

Fig 9. Map showing density of teak and dietary saplings. Map shows only the highest and lowest 

density grids. 
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Termite Mound Density 
We recorded frequency of the mound-building termite, Odontermes obesus, one of the conspicuous 

termite species in KPC, using 20 x 20 m quadrats. A total of 74 termite mounds were documented in 

17 grids, of which 30 were damaged, however we have refrained from using this as a sign of sloth 

bears. We reason this based on two factors; sloth bears largely depend on termites during wet 

months when there is moisture in the soil is crucial for termite-digging activity (Davidar, 1983), as is 

reflected in their diets. This is also when termite activity is highest as they prepare for nuptial flight. 

During the dry period, when this study was undertaken (winter months, October to January) most 

termite mounds appeared to have been damaged a long time ago. Additionally, termite activity is 

low during this period and the mounds may have been quite hard to dig into. 

On an average, there were 11 mounds/ ha (max. = 27.5/ha, min. = 2.5/ha), 10 mounds/ ha in mixed-

deciduous, and 11.6 mounds/ ha in teak-dominant deciduous forests. The mean height was 0.83 m 

(± 0.05 m) and width 1.81 m (± 0.08 m). We found no significant differences in the density of termite 

mounds in mixed-deciduous forests (M = 4 ± 1.05) and teak-dominated forests (M = 4.66 ± 1.06). In 

terms of grids, F3 recorded most density of termite mounds (n = 11), followed by F4 (n = 10) and F5 

(n = 7). We recorded 82% (n = 62) of mounds on flat terrain, 9% (n = 7) on undulating land, and 5% (n 

= 4) and 4% (n = 3) on moderately steep and steep terrain, respectively, however, since most of the 

quadrats were on flat surface (n = 116 out of 165), we aren’t sure whether terrain played a 

significant role in termite mound density. The damage to mounds was also irrespective of the terrain 

they were found in.  

Conclusions 
Indirect signs of sloth bears in over 90% of the study area indicates an active population of sloth 

bears. While we did not estimate the density of sloth bears in KPC, our findings are in accordance 

with other research in the landscape (Jena et al., 2011; Dutta et al., 2015). Although majority of 

studies have shown presence and habitat usage (using scat analysis) of sloth bears in KPC and other 

central Indian landscapes such as Satpuda Tiger Reserve and the Kanha-Achanakmar corridor, 

habitat characterization has gained little attention outside of PAs. 

About 10 to 20 species of plants and more than three kinds of animals such as ants, termites, and 

bees (honey and beeswax) form a major part of a sloth bear’s diet. The composition of bear diet is 

analyzed through scat (Table 1), providing an estimation of plant and animal matter in its diet. 

Table 1. Percent annual bear diet composition from various protected areas 

%plant 
matter* 

%animal 
matter** Location Reference 

48 52 Mudumalai Wildlife Sanctuary, 
Tamil Nadu, India 

Baskaran et al., 2015 

21 79 Chitwan National Park, Nepal Khanal and Thapa, 2014 

78 12 North Gujarat, Gjarat, India Dharaiya, 2009 

56 39 Panna Tiger Reserve, MP, India Yoganand, Rice, and Johnsingh, 2005 

22 78 North Bilaspur Forest Division, MP Bargali, Akhtar, and Chauhan, 2004 

37 63 Bandipur National Park, Karnataka Johnsingh (1981) in Garshelis, 1999 

39 61 Kanha National Park, MP Schaller (1967) in Garshelis, 1999 

*Comprises of fruits and flowers of various species 
**Comprises of ants, termites, and mammals, unknown matter also considered in animal matter 
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All the studies varied in their results of changes in diet composition of sloth bears, which is 

determined by geography, climate, as well as species composition and density in the area. Most 

studies showed a greater reliance on animal-matter (mean percentage = 55%) for diet than on plant 

matter (mean percentage = 43%). Studies by Khanal and Thapa (2014), Dharaiya (2009), and 

Yoganand et al. (2015), showed no significant changes in composition of bear diet between summer, 

winter, and/or monsoon (i.e. dry and wet) seasons, whereas studies by Baskaran et al. (2015) and 

Bargali et al. (2004), showed changes in diet composition in dry and wet season, with a general trend 

of higher plant matter composition during dry season and higher animal matter composition 

(especially of insects) during wet season. Garshelis (1999) noted that bears in India relied on fruits 

more than termites because of longer fruiting season compared to Chitwan National Park in Nepal. 

The dietary variation is reflective of the importance of dietary species density and diversity, including 

that of insects, for the survival of bears. We documented 13 species of dietary and 12 other edible 

species in KPC having average densities of 47.64 trees/ha and 21 trees/ ha, respectively, with an 

average of 11/ ha of termite mounds. We are not indicating that this signifies a suitable habitat for 

sloth bears to occupy, but only presenting the characteristics of habitat being used by sloth bears in 

KPC. 

We could not compare the regeneration rate between seasons or years, a study that will be crucial 

for forest management especially in KPC which has a heavy resource extraction pressure than in PAs 

such as Kanha and Pench TRs. We however suspect a decrease in dietary species and a change in 

habitat characterization and recommend habitat management in KPC especially in terms of 

accelerating regeneration of dietary and edible species of trees over that of timber-yielding species. 
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Table 2. Phenology of dietary and other edible tree species (from field observations and Krishen (2013)). = dietary = other edible species 

Local name Species Flowering season Fruiting season Dietary part 

Achar, Char Buchanania lanzan February-March April-May Fruit 

Amaltash Cassia fistula April-June February-March Fruit 

Bel Aegle marmelos April-May May-June Fruit 

Ber Ziziphus mauritiana September-October March-June Fruit 

Jamun Syzygium cumini March-April June-July Fruit 

Kasai Bridelia retusa August-September November-December Fruit 

Kosum Schleichera oleosa March-April June-August Fruit 

Kumbhi, Bandarladdu Careya arborea March-April June-July Fruit 

Mahua Madhuca indica February-April May-June Flower/fruit 

Tendu Diospyros melanoxylon May-June March-June Fruit 

Bargad Ficus benghalensis  April-May Fruit 

Pipal Ficus religiosa  April-May Fruit 

Umar Ficus racemosa  March-July Fruit 

Avla Phyllanthus emblica March-May November-February Fruit 

Bhilva Semicarpus anacardium June-September December-February Fruit 

Akol Alangium salviifolium March-April June-July Fruit 

Amta Antidesma acidum July-August November-December Fruit 

Churna, Pikhondi, Pitondi Ziziphus rugosa February-March May-July Fruit 

Datrangi Ehretia laevis February-March May-June Fruit 

Dhaman Grewia tiliifolia April-May September-October Fruit 

Gundi Cordia sinensis April-June October-November Fruit 

Kakai Flacourtia indica January-March May-June Fruit 

Karli Miliusa velutina April-May July-August Fruit 

Kekar Garuga pinnata February-April July-August Fruit 

Mavai Lannea coromandelica February-March May-June Fruit 
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6. Anthropogenic Pressures 

Introduction 
Human interference can have direct and indirect anthropogenic influences on wildlife (Erb et al., 

2012). With rapidly declining forests, impacts of even the smallest incursions in forests are 

magnified, reflecting either in the form of negative interactions with wildlife leading to conflict, or in 

eliminating wildlife either directly through hunting or by reducing their fecundity due to 

fragmentation. In case of sloth bears in North Bilaspur Forest Division, nearness of bear denning and 

feeding sites resulted in frequent human-bear encounters, leading to conflict (Akhtar et al., 2004). 

Mathematical modelling by Misra et al. (2013) has shown that as human population density or 

pressure increases, forest resources decrease and may become extinct if the pressure surpasses the 

critical threshold. 

We distinguished forest pressures on KPC in two categories, one, for subsistence and livelihood, 

including collection of firewood, NTFP, and livestock grazing, and second for infrastructure, including 

major national and state roadways, railways, villages and towns. The impact of these pressures is 

more in the weak-link areas, however, they are spread throughout KPC and show varying degrees of 

impacts on the ecosystem. The major infrastructural pressures on KPC are linear infrastructure, 

mines, and high population density areas. They are also the most important sources of habitat 

fragmentation. Subsistence and livelihood pressures are dispersed sources of pressures and vary 

from region to region based on population density. 

With over 442 villages in and around KPC, the region faces a considerable amount of pressure in 

terms of resource extraction. Rathore et al. (2012) identified five weak-link areas as very fragile 

locations that are highly constricted in width, have high forest fragmentation or have a high degree 

of anthropogenic presence and pressure, and pose a threat to the movement of wildlife through the 

corridor (Fig 10). 

Fig 10. Map showing five weak-link areas identified by Rathore et al. (2012). 1 = Kachhar area; 2 = 

Bakal area; 3 = Lamta–Newargaon area; 4 = Mocha–Tatri area; 5 = Jhangul–Sitadongri area. 
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Sloth bears are as much affected by habitat degradation and fragmentation as other large carnivores 

such as tigers. However, owing to their omnivorous diet, the impact of low prey density which is 

generally associated with high anthropogenic pressures has little impact on bear population. The 

availability of dietary species has the larger impact on bears. Hence, presence of sloth bears in close 

proximity to human habitations with a certain degree of habitat degradation can be explained by the 

presence of a relatively good density and diversity of dietary species, presence of denning sites, as 

well as their activity pattern; for instance, some bears are noted to be nocturnal in habit to avoid 

direct confrontations with humans (Bargali et al., 2012). 

In the disturbed habitats in North Bilaspur Forest Division, Akhtar et al. (2004) found 96% of den 

sites located within 1.25 km from human habitation. In areas with low fruit supply, they found bears 

raiding crop fields for corn, ground nut, as well as fruits of ber which are commonly found growing 

naturally in highly degraded areas close to or within villages. This amounted to an increase in the 

number of encounters with humans close to villages. 

This section focuses on assessing the reasons for habitat degradation and its relation to occupancy 

survey sloth bears and other wildlife in the region. We discuss the correlation between certain 

parameters of pressure and the occupancy survey as well as with habitat composition. The 

conclusions were made based on data limited for a particular season only. 
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Disturbance Parameters 
We recorded disturbance parameters in terms of infrastructural pressures, including state (tar roads) 

and regional (tar and mud) roadways, and presence of villages, and sustenance and livelihood 

pressures including firewood and NTFP collection, and livestock grazing. These parameters were 

noted in 34 transects and 170 quadrats (see Fig 2). 

All grids showed some level of disturbance. On an average, villages were located within two to three 

km from transects, five were close to state and regional tar roads, 16 to regional mud roads, two 

intersected with agricultural fields and forestlands, and 15 were more than 100 m away from any 

roads. Man-made forest trails crisscrossed 32 transects, and presence of cattle dung in all transects 

indicated use of forests for grazing. We found that on an average, people ventured more than 1 km 

into forests for firewood collection and grazing. Considering a high reliance on forests for livelihood 

by a large population, the forests of KPC are uniformly disturbed to a certain extent and heavily in 

certain areas. 

Infrastructural Pressures 
We did not find a significant difference in the frequency of sign encounters between transects close 

to roads and transects far from (>100 m) roads, t(34) = -1.006, p > 0.05, 95% CI for mean difference -

1.95 to 0.66. This might be due to the uneven distribution of transects close to and away from roads. 

Additionally, it might also be due to availability of food source and hiding places close to roads. We 

encountered a lone sloth bear in 5E grid which was far from any road, and a sounder of wild pigs in 

8B which was crisscrossed multiple times by mud roads. Roads did not affect the rate of sign 

encounters of sloth bears, t(23) = -0.45, p > 0.05, 95% CI for mean difference -1.30 to 0.83. 

We did not find a significant difference in the density and diversity of trees (table 3) with respect to 

presence of roads. 

Table 3. Comparison of tree density and diversity relative to presence and absence of roads. 

  Density Diversity 

  

Total 
trees 

Dietary 
trees 

Edible 
trees D+E** 

Total 
trees 

Dietary 
trees 

Edible 
trees D+E 

Road Total 819 215 65 280 144 72 36 108 

 M 45.50 11.94 3.61 15.56 8.00 4.00 2.00 6.00 

 SE 6.87 2.22 0.70 2.38 0.63 0.44 0.30 0.57 

No road* Total 766 194 76 270 163 87 44 131 

 M 51.07 12.93 5.07 18.00 10.87 5.80 2.93 8.73 

 SE 10.65 1.64 0.90 2.06 0.64 0.47 0.36 0.67 

*Indicates roads >100 m from the transect 

**D+E = Dietary and Edible species total 

On the other hand, we found that trees were cut in slightly higher numbers along transects with no 

roads passing directly through or within 100 meters from them than on transects with presence of 

roads, t(31) = -2.02, p = 0.05, 95% CI for mean difference -15.27 to 0.05. We corroborated this data 

with the presence of forest trails used by people to venture into the forests. On an average, there 

were 151 (M = 8.38) and 129 (M = 8.6) trails on transects with and without roads, respectively, 

however, there was no correlation between number of trails and cut trees. 

We identified 71 villages and 4 towns in vicinity of transects. There were at least two villages (44%, n 

= 16) within 2.5 km from the transect, and 19% (n = 7) within 2 km from the transect. We found a 
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gradual increase in total sign encounters of wild animals (R2 = 0.05) and independently for sloth 

bears (R2 = 0.08) as distance from villages increased, however the correlation was not significant. 

Similarly, we found that tree diversity gradually increased as distance from villages increased, 

however the correlation was not significant (R2 = 0.05). The total and dietary species density 

remained more-or-less the same (R2 = 0.007). In comparison to tree density, sapling density 

gradually decreased as distance from villages increased, however the correlation was not significant 

(Fig 11). 

 
Fig 11. Comparison of total tree and sapling density with respect to average distance from 

village(s) in KPC (transects n = 34). 

On the other hand, sapling diversity increased marginally with an increase in distance from villages. 

We found no difference in the frequency of trees cut or lopped with an increase in distance from 

villages. Although these differences are statistically insignificant, a larger sample size with more 

number of grids of smaller sizes will give a better estimation of this trend. We however conclude 

that there is a general negative impact on tree and sapling diversity in KPC irrespective of the 

distance from villages. 

Sustenance and Livelihood Pressures 
We found four activities related to sustenance and livelihood that have an impact on the forests but 

not so much on the occupancy of sloth bears. The most prominent activity in all grids was livestock 

grazing. We noticed that pellet count increased as the distance from villages increased. Although the 

correlation was not significant (R2 = 0.02), we verified during interviews that this trend was for 

finding fodder in forests away from villages. We suspect that this may be one of the factors leading 

to a decrease in sapling density farther from villages (see Fig 11). 

NTFP collection is a major sustenance activity dependent on forests. Since it is a seasonal activity, we 

did not find anyone engaged in it during fieldwork, although all the sloth bear attack victims we 

interviewed said that they engaged in NTFP collection. NTFP collection appears to be non-
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destructive since only a certain part of a plant is extracted, such as flowers, fruits and seeds, and 

leaves. However, in case of fruits and seeds, over-extraction may harm the habitat in the long-term 

by decreasing the regeneration potential of the species, most of which are also the dietary species of 

sloth bears. 

We considered firewood collection as an independent as well as an associated activity. We recorded 

only two instances of people engaged in firewood collection during fieldwork, although victims of 

sloth bear attacks all agreed to rely on firewood collected from forests. Firewood collection is often 

associated with people going for NTFP collection or for livestock grazing. We did not estimate how 

much wood was collected from forests. An independent study undertaken by TCF estimated usage 

of on an average five kg of wood per day for household purposes. A crucial point to note is that 

firewood extraction is highly damaging to forests where poles are cut, left to dry, and sold off as a 

means of earning. This is particularly high in forests around towns such as Baihar, Seoni, Balaghat, 

Paraswada, Lalbarra, Kurai, and Mocha – all lying along important roadways in and around KPC. 

Conclusions 
There is a significant alteration of sloth bear habitat in KPC. Presence of signs of wild animals 

indicates that the pressures are, to a certain degree, tolerated by wildlife although it may be 

affecting their movement, behavior, and fecundity. We could not assess the impacts from large-scale 

developmental activities, however studies have shown that national highways (Fellows et al., 2015; 

Selvan et al., 2012), railways (Dorsey et al., 2015), and mines (Singh and Chowdhury, 1999; 

Areendran et al., 2013) have long-lasting impacts on an ecosystem. On the other hand, regular use of 

forests as a resource such as for firewood, fodder, and NTFP show a significant impact on the 

ecosystem which is difficult to measure on a short temporal scale. With respect to pressures 

identified under this study, they did not seem to directly affect sloth bear populations but may do so 

indirectly by altering its habitat. In terms of direct impacts, we discussed instances of sloth bear 

poaching with attack victims, none of them were aware of this taking place in KPC, although records 

(Naveen, 2014; Santoshi, 2014) suggest that it occurs sporadically. In addition, the only polluting 

industries in KPC, mines, cause non-point source pollution through runoffs and leachates, thereby 

damaging the ecosystem. Expansion of NH7 has also led to restricted movement of wildlife. 

We conclude that high densities of human settlements in KPC should be considered as a potential 

stakeholder in wildlife conservation by introducing sustainable practices. These activities vis-à-vis 

industry-scale interventions appear to be less damaging, but are spread widely across the landscape 

and are likely to result in slow deterioration of forest ecology. Empowering local communities and 

alleviating their reliance on forests through alternate, economically viable and environmentally 

stable interventions may reduce pressures on KPC. We conclude that there are tell-tale signs of long-

term impacts of these pressures on habitat quality of sloth bears in KPC, and habitat improvement 

programs should be rigorously implemented to maintain the balance of natural forest regeneration, 

especially in weak-link areas and areas forming bottle-neck (such as in grid D7 where the breadth of 

forest is under 4 km). Activities which amount to pressures on forests also have an impact on 

humans through confrontations with wildlife, particularly sloth bears, which are discussed in the 

next section. 
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7. Human–Sloth Bear Conflict 

Introduction 
Any negative interaction between humans and wildlife is termed as human–wildlife conflict (HWC). 

It is perceived as direct or indirect loss to humans, and manifests itself as a damage to human 

possessions such as crop or property and livestock depredation (indirect loss), and by causing injury 

or resulting in death of a person through a confrontation (direct loss). Treves and Karanth (2003) 

suggest that the frequency and economic cost of conflict between humans and carnivores is 

increasing in many areas with the expansion and growth of human populations, farming frontiers, 

and housing. At least 65% of India’s PAs contain human settlements or are located adjacent to them 

(Ogra, 2008). Often, the residents living adjoining PAs are forced to absorb the costs of living with 

wildlife, undermining the support of local communities for conservation (Ogra, 2008). As PAs surpass 

their carrying capacity, animals are coming in close proximity to human settlements. These factors 

exacerbate HWC, making it a serious threat to the survival of many endangered species across the 

world (Distefano, 2005) while at the same time endangering the lives of the people. 

Interaction with wildlife which results in injury or death of a person is one of the major conservation 

management challenges. Unlike crop and livestock depredation, this direct interaction varies 

geographically and demographically as it varies from species to species. To implement mitigation 

measures, it is important to understand these interactions at a regional scale. In case of carnivores 

and herbivores which can attack and kill humans, such as elephants and wild pig, the most common 

methods of mitigation are translocation, capture, or, in special cases, termination. Implementation 

of these methods depends upon social, economic, and geographic factors. These methods, however, 

act as band-aid solutions to a problem that requires a two-pronged approach, from ecological as 

well as social perspectives. For instance, in India, Athreya et al. (2007) suggest that translocation of 

leopards (Panthera pardus) has resulted in leopard populations adopting man-made habitats such as 

sugarcane fields and tea-gardens, thereby increasing conflict potential. Similarly, in case of elephants 

in Sri Lanka, Fernando et al. (2012) found that translocation of problem-elephants intensifies human-

elephant conflict and increases elephant mortality. In both these instances, solving the issue of 

conflict in one region by translocation created conflict at a location which had seen no conflict issues 

earlier. 

Conflict with bears exists – in varying degrees – in all places where they share their habitat with 

humans. However, it has garnered less attention compared to conflict with other large carnivores 

such as felids, although region-specific research and efforts to resolve it have increased (Can et al., 

2014). Field biologists and experts interviewed by Can et al. (2014) ranked “expansion of people” as 

the topmost driver for human-sloth bear conflict, followed by habitat loss, decreasing tolerance 

(among people), expansion of bears, lack of knowledge (of bear species behavior and ecology), and 

periodic food failure (for the bear species). The authors also recorded “attack on humans” as the 

major type of human–sloth bear conflict, followed by crop/orchard raiding, livestock depredation, 

and bin/garbage raiding. 

In Madhya Pradesh, 21 mammals are documented to have come in conflict with humans, including 

domesticated elephants, of which 11 are carnivores and 10 herbivores (Appendix B). Over 11,834 

conflict cases are on record with the Madhya Pradesh Forest Department over 15 years, with the 

real number being far higher since cases often go undocumented and records out-of-date. Majority 

of attacks are caused by jackal (52%), followed by wild pig (17%), and sloth bear (14%), however 

sloth bear resulted in highest number of human deaths in relation to attacks (26% of total attack 

cases between 2001 and 2015), followed by jackal (24%), tiger (16%), and wild pig (15%) (Fig 12). 
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Fig 12. Representation of human-wildlife conflict cases from seven districts and five tiger reserves 

in Madhya Pradesh between 2001–2015, arranged in descending order of percent conflict cases. % 

attacks = Percent of total attack cases documented for that species; % deaths = Percent of total 

attacks leading to death of humans documented for that species. Cases recorded from Madhya 

Pradesh Forest Department <http://www.mpforest.gov.in>. 

In our study area, Seoni, Balaghat, and Kanha Tiger Reserve rank 7th, 10th, and 15th, respectively, in 

terms of human casualties resulting from confrontations with wild animals in Madhya Pradesh 

(Forest Department, n.a.). A total of 1,456 cases of human injury have been recorded in these 

districts between 2001 and 2015, of which 41% were caused by wild boar, 24% by sloth bear, and 

22% by jackal. Other animals, including the tiger, leopard, and langur amounted to 13% of the 

attacks. Fatal incidences amounted to 47 in the past 15 years, most (n = 16) because of sloth bears, 

followed by wild boar, tiger, and jackal. 

This section focuses on confrontations between humans and sloth bears in KPC that occurred 

between January 2004 and May 2016. We discuss the demographic and socio-economic patterns of 

attack victims, seasonality and temporal variations of encounters, spatial variations of the 

encounters, activity and behavioral patterns during attacks, mode of wounds and defense 

mechanism adopted by victims, and the expected vs actual compensation received by victims. 
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Demographic and Socio-economic Patterns of Victims 
A total of 166 victims (65% of the 255 cases on file) were interviewed from 120 villages in the study 

area, 77 in the Balaghat district, 37 in the Seoni district, and six in the Mandla district, including the 

buffer zone of Kanha Tiger Reserve. All villages (Fig 13), fell within, or were in close proximity to, the 

Kanha-Pench corridor area comprising 27% of the total 442 villages identified in the area (Agarwal, 

n.a.). 

Age Variation 
Victims’ ages ranged from 9 to 70 years (M = 41) at the time of attack. Most victims (29%, n = 48) 

were 31 to 40 years old; 28% (n = 47) were 41 to 50 years old; 17% (n = 29) were 51 to 60 years old, 

and 13% (n = 21) were 21 to 30 years old. Pearson chi-square test showed a significant difference in 

the age groups of the victims, χ2 (6, n = 166) = 49.1, p < 0.05. 

There was no significant difference between mean age of male (M = 41, SD = 11.98) and of female 

(M = 41.86, SD = 14.85) victims, t(164) = -0.35, p = 0.72, 95% CI for mean difference -5.29 to 3.70. 

Bootstrapping at 95% CI showed that the mean age of male victims ranged from 38 to 43 years, and 

for female victims from 37 to 46 years. Mean difference between ages of male and female victims 

was between 4.2 to 5.7 years. 

We suggest that middle-aged people (37 – 46 years old) were attacked more because they were 

more likely to be engaged in outdoor occupations such as collection of forest produce or agriculture 

around the forested areas and livestock-based activities more than the younger (11 – 30 years old) 

and older (61 – 70 years old) age groups. 
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Fig 13. Map showing location of victim’s villages (marked in red) in the Kanha-Pench landscape. Note: on an average, attacks took place within 3 km from 

victim’s house.



Dynamics of Human–Sloth Bear Conflict in the Kanha–Pench Corridor  The Corbett Foundation 

37 
 

Representation of Genders in Attack Cases 
Of the 166 victims interviewed, 75% (n = 124) were men and 25% (n = 42) were women. There was a 

significant difference in the proportion of male and female victims, χ2 (1, n = 166) = 20.53, p < 0.05. 

More than half of the female victims (59%, n = 25 out of 42) were attacked when they were engaged 

in NTFP collection, whereas the figure was only 35% (n = 44 out of 124) for male victims. For 

firewood collection, 14% (n = 6 out of 42) of female victims were attacked as compared to 15% (n = 

19 out of 124) of male, and 7% (n = 3) of female victims were attacked during defecation as 

compared to 5% (n = 6) for male victims. We found no significant difference between the activities of 

male (M = 12.4, SD = 12.8) and female (M = 4.2, SD = 7.5) victims, t(18) = 1.75, p = 0.097, 95% CI for 

mean difference -1.65 to 18.05. 

Majority of the cases involving female victims occurred during summer (74%, n = 31) whereas 

attacks on male victims were more frequent during the monsoon season (44%, n = 54). We found no 

significant differences between attacks on male (M = 41.33, SD = 11.01) and female (M = 14, SD = 

14.8) victims across three seasons, viz. summer, monsoon, and winter, t(4) = 2.56, p = 0.062, 95% CI 

for mean difference -2.24 to 56.90. Attacks by wild animals in Marwahi Forest Division (Chhattisgarh) 

have been noted to occur independent of gender (Akhtar and Chauhan, 2008). 

Social Groups 
We classified victims by social groups based on their caste (Appendix C). We considered social 

groups as an important variable because social groups strongly influenced an individual’s lifestyle, 

livelihood and occupation. We identified social groups (n = 21) through interviews. The Gond, Baiga, 

Pawar and Marar caste accounted for the majority (82%, n = 136) of attack cases. More than half of 

the victims belonged to the Gond caste (54%, n = 89) followed by 17% (n = 29) belonging to Baiga 

caste, seven percent (n = 11) belonged to Pawar caste and four percent (n = 7) to Marar caste. The 

remainder belonged to 17 communities amounting to 18% (n = 30) of the total cases recorded (Fig 

3). We found a significant difference in the distribution of attacks among different castes, χ2 (20, n = 

166) = 149.74, p < 0.05. 

The proportion of the tribal population (including 

Baiga and Gond as major tribal communities) of 

the three districts (i.e., Balaghat, Seoni, and 

Mandla) amounted to 36% of the total population, 

whereas that of the 120 villages to which the 

victims belonged was 38% (Census of India, 2011a, 

2011b, 2011c). Our study documented that 71% of 

victims belonged to Baiga and Gond tribes. We 

found a significant difference in the attack cases 

involving tribal and non-tribal communities (χ2 (1, 

n = 166) = 11.03, p < 0.05), suggesting that tribal 

communities represented more in conflict cases 

than non-tribal communities. 
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Occupation and Income Generation 
Agriculture and manual labor represented 13% (n = 21) and 26% (n = 43) of occupations undertaken 

by the victims, respectively, followed by fishery, carpentry, bamboo harvesting, and business (four 

percent, n = 7). On average, individual income generated from agriculture amounted to $223 USD 

(INR 14,876) per year based on responses from 113 respondents while labor amounted to $143 USD 

(INR 9,539) per year based on responses from 140 respondents. Income of victims involved in 

fishery, carpentry, shop-keeping and smithery amounted to $125 USD (INR 8,500) per year. 

We performed a one-sample t-test to determine whether the mean annual income per victim was 

different than the Madhya Pradesh state’s average annual income for a household ($346 USD, INR 

23,112.7) (Government of India, 2015). Average annual income of victims (M = 10130, SD = 6125.33) 

was significantly less than the average per household income for the state, t(6) = -5.607, p = 0.01, 

95% CI for mean difference -18646.97 to -7316.99. Average annual income of victims ($149 USD, INR 

10,130), was less than the global average income per person per year ($693 USD, INR 47,200) (World 

Bank, 2016). 

Seasonality and temporal variations of encounters 

Yearly, Monthly and Seasonal Variation 
Of the 255 attacks between 2004 and 2016, 20 were recorded per year (n = 31 in 2006, n = 9 in 

2015).  Distribution of attacks was not significantly different from expected over the period of 13 

years, χ2 (12, n = 255) = 18.28, p = 0.1. Most attacks occurred in May (19%, n = 31), followed by 

March (12%, n = 20) and August (11%, n = 19); however, attack frequency did not vary significantly 

between months, χ2 (11, n = 166) = 14.91, p = 0.18. 

Seasonally, 40% (n = 67) of the attacks took place during summer, 35% (n = 58) during monsoon and 

25% (n = 41) in winter (Fig 4). We corroborated these data with additional information obtained 

from the Forest Department for a period of 13 years. The seasonal pattern for 255 cases showed a 

similar trend of greater attack rates during summer than monsoon followed by winter. We did not 

find significant differences in seasonal attack patterns for either the sample in our study (χ2 (2, n = 

166) = 3.3, p = 0.19) or the cases on file (χ2 (2, n = 255) = 4.3, p = 0.11). 

 
Fig 15. Seasonal and monthly variation of attack cases (in percent) for victims interviewed (n = 

166) and cases on file (n = 255) in percent. 
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We compared the seasons to examine the difference in cases using an independent sample t-test. 

The test was performed for three combinations (summer-winter, summer-monsoon and winter-

monsoon). Attacks in summer (M = 16.75, SD = 11.08) were more frequent than in monsoon (M = 

14.5, SD = 3.31) and winter (M = 10.25, SD = 2.06). There was no significant difference between the 

number of cases within the three combinations (Table 4). 

Table 4: Results of t-test for comparison of sloth bear encounters between seasons. 

Group A Summer Winter Mean 
Difference 

95% CI for Mean 
Difference t df p   M SD n M SD n 

Conflict 
cases 16.75 11.08 67 10.25 2.06 41 6.5 -7.29, 20.29 1.153 6 0.29 

Group B Summer Monsoon Mean 
Difference 

95% CI for Mean 
Difference t df p   M SD n M SD n 

Conflict 
cases 16.75 11.08 67 14.5 3.31 58 2.25 -11.90, 16.40 0.389 6 0.71 

Group C Winter Monsoon Mean 
Difference 

95% CI for Mean 
Difference t df p   M SD n M SD n 

Conflict 
cases 10.25 2.06 41 14.5 3.31 58 -4.25 -9.02, 0.52 

-
2.177 6 0.07 

We found that an increase in attack frequency during the months of March, May and August (Fig 15) 

was correlated to an increase in forest visits for the collection of NTFP. The month of March is when 

the collection of mahua flowers begins and May is when tendu leaf collection season begins. 

Towards the end of July and August, victims were usually engaged in wild mushroom harvest, a 

product which was consumed directly while the surplus was sold in an open market. Attacks during 

the remainder of the year, especially in winter, were correlated with frequency of visits to forests for 

firewood collection (24%, n = 10), grazing (22%, n = 9) and NTFP collection (17%, n = 7). 

The majority of sloth bears attacks in the neighboring state of Chhattisgarh occurred during the 

monsoon season (Bargali et al., 2005). Chhattisgarh is geographically similar to the Kanha-Pench 

corridor area, albeit with a different social composition. Attacks by Asiatic black bear (Ursus 

thibetanus) in Dachigam National Park (Kashmir) were mostly reported during May to November 

(Charoo et al., 2011), while the encounters with Asiatic black bear and Himalayan brown bear (Ursus 

arctos isabellinus) in the Great Himalayan National Park Conservation Area (Himachal Pradesh) took 

place when villagers ventured into forests for firewood, fodder, medicinal plants or to graze 

livestock, irrespective of the season (Chauhan, 2003). Attacks by bears during late August to 

September were recorded in the Sichuan Province in southwestern China where the Asiatic black 

bears confronted wild mushroom harvesters (Liu et al., 2010). 

Attack Timing 
We divided each day into twelve two-hour periods to analyze patterns in timing of attacks. Most 

cases (27%, n = 45) occurred between 0800 and 1000 hrs., followed by 15% (n = 25) between 1000 

and 1200 hrs., 14% (n = 24) between 0600 and 0800 hrs. and 13% (n = 22) between 1600 and 1800 

hrs. Four percent (n = 6) of the encounters were recorded during early morning hours (0200 – 0600) 

and five percent (n = 8) of the cases were recorded between 2000 and 0000 hrs. (Fig 16). The 

difference between attack timing was significant, χ2 (11, n = 166) = 68.28, p < 0.05. This finding may 

be related to patterns of forest visitations by the local people in the study area and/or the variation 

in sloth bear activity. 
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Fig 16. Conflict cases against a 24-hour timescale in percent. 

On comparing our findings with studies from North Bilaspur (Chhattisgarh), where most attacks 

(45%) were reported during the early morning hours (0400 – 0800 hrs.) (Bargali et al., 2005), we 

found that most attacks in our study occurred between 0800 and 1000 hrs. (27%, n = 45), whereas 

14% (n = 24) occurred between 0600 and 0800 hrs. We recorded that 64% (n = 106) of the victims 

visited forests during morning and returned by noon, and 36% (n = 60) visited forests during morning 

as well as early evening hours and returned before sunset. In terms of the duration of visits to the 

forests, 37% (n = 61) visited for two to three hours, 35% (n = 58) for more than three hours, and 28% 

(n = 47) for less than two hours. 

Spatial Variations of the Encounters 

Victim Activity during the Attacks 
Most victims (42%, n = 

69) were engaged in NTFP 

collection during attacks 

while 15% (n = 25) were 

attacked during firewood 

collection and 13% (n = 

21) during livestock 

grazing in forests (Fig 17). 
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agricultural fields adjacent to forests resulted in five percent (n = 9) of the attacks, whereas working 

in agricultural fields in seven percent (n = 11); construction activity and bamboo harvesting each 

accounted for three percent (n = 5) of attacks. In two percent (n = 3) of the cases we studied, the 

sloth bear had reportedly entered a house in search of food. 

The proportion of individuals engaged in certain activities varied significantly from expected values, 

χ2 (9, n = 166) = 67.5, p < 0.05. Attacks during agricultural work, construction activity, defecation, and 

livestock grazing along the edge of forest areas signified that the sloth bears frequented areas with 

multiple land uses, especially closer to village edges. In North Bilaspur (Chhattisgarh), the presence 

of sloth bears close to human habitations was found to indicate the use of degraded habitats by the 

bears (Bargali et al., 2012). 

Attack Locations 
We classified attack locations as forests, agricultural fields, or villages. Most encounters took place in 

forests (81%, n = 134), with 12% (n = 20) and seven percent (n = 12) occurring in agricultural fields, 

often at the forest’s edge, and within village boundaries, respectively. Most encounters (39%, n = 65) 

occurred within 1 km of the victim’s home, while 29% (n = 48) and 17% (n = 29) occurred within 3 km 

and within 5 km, respectively. A majority of the confrontations in the forest occurred within 3 km of 

the victim’s home (62%, n = 84 out of 134) whereas and 19% (n = 26 out of 134) within 5 km of the 

victim’s home. 

Attacks During Forest-based Activities 
Of the total attacks that occurred in forests (81%, n = 134), half of the encounters took place during 

NTFP collection (51%, n = 69), 19% (n = 25) during firewood collection, 16% (n = 21) during livestock 

grazing, and the remaining 14% (n = 19) during bamboo harvest and while passing through the 

forest. Attack frequency was not significantly different between forest (M = 26.8, SD = 24.78) and in 

non-forest settings (M = 6.4, SD = 3.43), t(8) = 1.823, p = 0.106, 95% CI for mean difference -5.40 to 

46.20. 

In case of NTFP collection, 32% (n = 22) attacks occurred during tendu leaf collection followed by 

25% (n = 17) during wild mushroom collection, 20% (n = 14) during mahua flowers collection, 19% (n 

= 13) during maulian leaf (Bauhinia vahlii) collection and four percent (n = 3) during collection of 

other NTFP such as chhind leaves (Phoenix acaulis), amla fruits (Phyllanthus emblica) and char fruits 

(Buchanania lanzan). Sloth bear sightings have also been noted during the collection of honey from 

combs of the giant honey bee (Apis dorsata) however no attacks have been reported. We found that 

attacks during NTFP collection were more likely because the collectors entered forests in large 

numbers and engaged in the gathering activity silently and separately, increasing their chances of 

sudden encounters with sloth bears. 

Activity and Behavioral Patterns During Attacks 

Number of Bears Involved 
We grouped the number of bears involved in these attacks into two categories, single and multiple. 

Most victims 60% (n = 99) were attacked by a single bear and 40% (n = 67) involved two or more 

bears, although no cases involved multiple bears attacking at the same time. 

A group of two or more bears were further categorized into two (unidentified), two (one female with 

one cub), three (one female with two cubs), and four (one female with three cubs). The number of 

bears reported by victims, when analyzed by season, showed the following trend: most cases 
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involved a single sloth bear, of which 75% (n = 50 of the total 99 cases) occurred during summer and 

most cases involving 3 bears occurred during monsoon (57%, n = 24 of the total 42 cases). Attacks 

involving two bears occurred uniformly throughout the seasons (Fig 18). 

 
Fig 18. Number of bear sightings during summer, monsoon and winter. One = individual bear; 1+1 

UNID = two bears of unknown gender and age; F+1C = 1 female with 1 cub; F+2C = 1 Female with 2 

cubs; F+3C = 1 Female with 3 cubs. 

Bear Activity During Attacks 
A total of 63% (n = 105) of victims did not see the bear before it attacked, 16% (n = 26) saw the bear 

walking and observed it cross their path, 13% (n = 21) said the bear was resting in the bush (Lantana 

camara shrubs) while eight percent (n = 13) saw the bear feeding (two respondents independently 

said they saw the bear eating mahua flowers and ber fruits (Ziziphus mauritiana), and one observed 

the bear come out of a den. 

Method of Attack  
We found that in 49% (n = 82) of cases the bear approached the victim from the front and in 43% (n 

= 72) from behind, while four percent and three percent reported that the bear charged from behind 

a bush or rocks, respectively. We could not confirm the direction of encounter of three victims who 

succumbed to the injuries from the bear attack. In 67% (n = 111) of incidents, the bear stood up and 

in 21% (n = 35) incidents it vocalized after charging towards the victim. On contact, the bear knocked 

down 36% (n = 59) of the victims whereas the remainder reported that they fell on their own. Once 

the victim was on the ground, the bear used claws (86%, n = 142) as well as teeth (72%, n = 119) to 

attack. 
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Mode of Wounds and Defense Mechanism Adopted by Victims 

Wounds Sustained and Victim Response During the Attack 
We classified wounds sustained from confrontations as single, double, or multiple wounds. Majority 

of victims received a single wound (42%, n = 69), while 31% (n = 52) and 25% (n = 42) sustained 

double and multiple wounds, respectively. Two percent (n = 3) of the victims died of multiple 

wounds. Most wounds were received on the legs (32%, n = 102), while 27% (n = 87) also received 

injuries to the hand, followed by 16% (n = 51) on the head and back each, and eight percent (n = 26) 

on the stomach. Three victims were also injured on the neck and chest and one received secondary 

wounds by falling. No fractures were recorded. Instances of wounds to legs and hands were 

probably relatively great because victims tried to defend themselves after falling. Injuries to stomach 

and back were reported to have been caused by claws, and those to the neck by teeth. There was no 

significant difference in the nature of wounds between male (M = 31, SD = 21.9) and female (M = 

10.5, SD = 6.4) victims, t(6) = 1.797, p = 0.12, 95% CI for mean difference -7.40 to 48.40. 

Victims’ Group Size 
In most cases (41%, n = 68), victims were alone, but 22% (n = 36) were in a pair, 20% (n = 34) were in 

a company of three, and 17% (n = 28) were with more than three people. There was a significant 

difference in victim group size, χ2 (3, n = 166) = 12.89, p < 0.05. Female victims were more likely to 

work in groups of more than three than alone, which was the opposite case for male victims who 

often worked alone. Of the female victims attacked, 33% (n = 14) were in a group of more than three 

whereas 11% (n = 14) of male victims were in groups of three or more. In contrast, 26% (n = 11) of 

female victims were working alone whereas 46% (n = 57) of male victims were working individually 

during attacks. We compared victim activity with group size and found that people engaged in a 

forest-dependent activity, namely NTFP and firewood collection, often went in groups of three or 

more. However, these individuals often split into smaller groups upon reaching the forests, likely 

increasing their chances of confronting bears alone. Male victims ventured into forests alone or in 

pairs during the collection of NTFP, which may account for the increased prevalence of attacks on 

males. When working in fields or at the forest edge (e.g., when defecating or grazing livestock), 

victims were either alone or in groups of two (Table 5). 

Table 5. Activity and group sizes of victims. 

Activity of the victim 

Group Size 

Single Double Three >Three Total cases 

NTFP collection 17 18 15 19 69 

Firewood collection 9 4 6 6 25 

Grazing livestock 15 4 2 0 21 

Walking in forest 7 3 4 0 14 

Agriculture work 8 2 1 0 11 

Defecation 8 1 0 0 9 

Construction work 2 1 0 2 5 

Bamboo harvest 0 1 3 1 5 

Walking in village 3 1 0 0 4 

Resting in house 3 0 0 0 3 

Total 72 35 31 28 166 
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Defense Method 
We found that 44% (n = 73) of victims were saved by people who came to rescue, yet, in 43% (n = 

71) of the attacks, the bear retreated before help arrived. In seven percent (n = 12) of the attacks, 

animals accompanying the victim(s) (e.g. cattle, dog) intervened. In such cases, the bear often went 

after the animal, providing the victim an opportunity to escape. In six percent (n = 10) of attacks, the 

victim used an axe, stone, or stick in self-defense. Victims mostly received single (42%, n = 69) or 

double (32%, n = 53) wounds in most cases irrespective of method(s) of self-defense. 

Expected vs Actual Compensation 
The Government of Madhya Pradesh provides compensation for citizens wounded by wild animals. 

In this study, we found that the minimum compensation for those who were injured in sloth bear 

attacks was $3 USD (INR 200) and the maximum $449 USD (INR 30,000) (M = $73 USD, INR 4,862). 

Compensation for victims who perished ranged from $1,497 USD (INR 1,00,000) to $2,245 USD (INR 

1,50,000).  The minimum time to receive compensation was the same day and the maximum was 24 

months. Forty percent (n = 67) received compensation on the same day, nine percent (n = 15) two 

months after the attack and six percent (n = 9) one month after the attack. The remainder 17% (n = 

28) received compensation anywhere between two days to 24 months and 28% (n = 47) did not 

disclose the compensation amount. 

There was a significant difference in the mean compensation received (M = 5106.7, SD = 16824.2) 

and expected (M = 18389.2, SD = 18828.1), t(275) = -6.08, p < 0.05, 95% CI for mean difference -

17582.51 to -8982.51. Bootstrapping at 95% CI showed that mean compensation received ranged 

from $38 USD (INR 2,641) to $126 USD (INR 8,591), and expected compensation from $60 USD (INR 

4,112) to $395 USD (INR 26,897). Mean difference at 95% CI between received and expected 

compensation was between $137 USD (INR 8,886.42) and $267 USD (INR 17,331.78). 

Most victims (96%, n = 114) received compensation under $224 USD (INR 15,000), of which 86% (n = 

98 out of 114) received under $75 USD (INR 5,000) irrespective of wound severity and gender. In 

terms of medical expenses, 48% (n = 77) of victims received compensation for treatment through 

the Forest Department whereas 52% (n = 86) bore the cost themselves.  The expected compensation 

was 21% times more than the received compensation. In cases which were immediately forwarded 

to the Forest Department, the department took the responsibility of taking the victim to the hospital 

and a certain amount (in this study, $7.5 USD, INR 500) was paid to victims upfront to cover basic 

medical costs. 

Workshops 
Based on the information collected through individual interviews with sloth bear attack victims, 

consultation workshops were conducted in 30 villages of which 16 were selected for having >2 

attack cases, and 14 were randomly selected irrespective of attack cases (Fig 19) (Appendix D).  

Five focus areas of the workshops were: 

1. Introduction and description: Pictures were used to illustrate the physiology of the species. 

2. Ecology of the species illustrating its distribution, food and feeding habits, habitat, activity 

pattern, behavior and mating season. 

3. Reasons behind human-sloth bear conflict. 

4. Discussion on misconceptions about sloth bear. 

5. Discussion on compensation program of the Madhya Pradesh Forest Department. 
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Fig 19. Map showing locations of workshops conducted. Blue dots = villages with reported 

incidences of sloth bear attacks; yellow = villages selected randomly. 

The participants were aware of the threat from wild animals, especially sloth bears, and agreed to 

the reasons of attacks which were discovered through this study. They were receptive of the 

suggestions made to avoid confrontations. The three basic suggestions made were: to avoid 

venturing alone in forests, to make noise using a whistle, bell or utensils while venturing into forests, 

and to be aware of the protocols to follow to avoid delay in providing aid to the victim. In case of an 

attack, the participants were recommended to protect vital organs, especially neck and face, by 

assuming a fetal position using hands and feet to cover delicate parts of the body. 

Perceptions 
Understanding perception of communities interacting with wildlife is important to identify the 

dimensions of wildlife conservation through their cultural and behavioral reception towards wildlife, 

and their economic opinion pertaining to loss incurred by wildlife. Cultural and behavioral reception 

deals with historic and present interactions with wildlife in the view of their impacts on people at 

community and individual level, it inculcates avoidance methods as well as tolerance towards 

wildlife. Economic opinion deals with the monetary loss incurred by wildlife in terms of loss or 

property and loss of income or man-hours. Ogra (2008) identified these as “visible costs” which are 

primarily measured in terms of economic loss, such as loss of livestock or damage to agricultural 

field, and “hidden costs” which are psychological or social in nature. 

We gauged the perception of the victims and workshop participants towards sloth bears – and 

wildlife in general – during our interaction through an open-ended discussion. We did not follow a 

structured questionnaire-format but discussed perceptions through dialogue. Communities living in 

and around KPC are aware of wildlife sharing their habitat. They are also generally aware of the 

protection measures enacted upon the tiger reserves as well as territorial divisional forests. We 

discussed the perception towards wildlife before and after the encounters, the economic loss 

incurred because of the encounter, and general perception towards wildlife. 

We found that perceptions were not affected by the attack on victims. A majority (97%) of the 

victims said that they realized the threat of sudden encounters with wildlife when venturing into the 
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forests. We received mixed views on asking whether wildlife should be fenced or removed from the 

landscape, some also suggested better management and monitoring of the movement of wildlife, 

particularly tigers and leopards, with a rationale that this is as much their home as it is the people’s. 

In case of sloth bears, most of the victims said that this was their first sighting of a sloth bear when 

the attack occurred, although this varied geographically. On asking whether the victims visited 

forests, particularly areas where the attack occurred, after the encounter, 56% did and 44% did not. 

The reason for this was because a majority of attacks took place in areas important for livelihood 

(NTFP collection site or agricultural field adjoining forests), while those who avoided the area were 

engaged in firewood and other sustenance-based forest activities and altered their locations. 

Majority of the victims said that they did not see a bear after their encounters (78%), some saw a 

bear rarely (14%), six percent saw a bear often, and two percent occasionally. None of them 

encountered a bear in close proximity after the attack and said they were more cautious than they 

were prior to the encounter. When asked to rank species in terms of the threat they pose, wild pig 

was ranked first, followed by sloth bear, leopard and tiger. 

The hidden costs and the visible costs (Ogra, 2008) are deeply entwined, with the hidden, 

psychological and physical costs having a significant impact on the visible, economic costs, and vice 

versa. On an average, physical wounds from the attack affected the income generation of the family 

at least for a season (>60 days; >480 man-hours). Since a majority (52%) occurred during forest-

based livelihood activity including NTFP-collection, working close to forests, or harvesting bamboo, 

the income of the victims from that activity was significantly affected. Although we could not 

confirm the exact monetary loss, its effect also reflected in the psychology of the victim and his/her 

family. A case in point is of a person maimed during a confrontation with a bear. Being a sole earner 

of the family, the pressure fell on his sons who were pursuing education during the time of the 

attack. They told us that their studies were affected and it took several years for their family to cope 

with the incidence. Of the three cases we documented where the victim (1 male, 2 females) 

succumbed to the wounds, the families were still coping to the effects of the incidence. It is well 

known that compensation is not a solution to conflict, however a significant compensation for any 

physical injury or loss of life, as discussed in the previous section, must be implemented to help 

families cope to the economic loss incurred. The surviving families mentioned that the 

compensation was not a replacement to the loss of life, but it helped them meet their ends. This 

gesture from the Forest Department is paramount to help build trust among local communities with 

the managerial role of the government in face of conflict with wildlife because the all the 

respondents unequivocally said that the wild animals are the property of the government. 

Conflict trends between non-PA and PA of Madhya Pradesh 
We compared Forest Department’s HWC data for the period of 2001–2015 pertaining to human 

injury and death caused by a wild animal between non-PA, comprising of seven territorial circles in 

the districts of Chhattarpur, Hoshangabad, Chhindwara, Shahdol, Balaghat, Seoni, and Jabalpur, to 

that of HWC cases in four PAs comprising of Kanha, Panna, Satpuda, and Bandhavgarh tiger reserves 

(we excluded Pench TR due to unavailability of data). We found that the species involved in conflict 

varied between non-PA and PAs. In non-PAs, attacks were predominantly more by jackal (57%), 

followed by wild pig (16%), and sloth bear (13%). In PAs, documented attacks were more by 

langur/macaques (24%), followed by wild pig (22%), and sloth bear (19%) (Fig 20a). 

In terms of number of human fatalities, sloth bear (30%) caused highest number of deaths in non-

PA, followed by jackal (29%) and wild pig (16%). Tiger (64%) caused highest number of deaths in PA, 

followed by wild pig (16%) and leopard (8%), and sloth bear constituted to 6% of fatalities (Fig 20b). 
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Fig 20a. Comparison of HWC in non-PA and PA of Madhya Pradesh. 

 
Fig 20b. Comparison of HWC leading to human fatalities in non-PA and PA of Madhya Pradesh. 

While this trend in HWC shows little in terms of densities of wild animals coming in conflict, it shows 

a limitation to their distribution. The relatively higher number of sloth bear attacks in PAs is probably 

due to higher density of bears in the area, while a relatively higher number of fatal attacks in non-PA 

could be attributed to greater number of people venturing into forests. We attribute similar 

characteristics to conflict with tiger and wild pig. In case of jackal, attacks recorded in non-PA (57%) 

are significantly higher than in PA (10%), this could also be attributed to jackals being more common 

around village settlements where they are scavengers and occasionally prey on poultry and goats. 

The higher rate of death resulting from conflict with jackals (29%, as compared to 30% by sloth bears 

in non-PA) could be attributed to rabies, since, our interaction with local community showed that 

the victims seldom died succumbing to the wounds as in case of sloth bear and tiger. This warrants a 

study of the prevalence of attacks by rabid animals. 
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Conclusions 
Conflict between humans and wild animals often pits human communities against carnivores and 

against other humans who seek to preserve or restore wild populations (Treves and Karanth, 2003). 

Understanding HWC is therefore important because it can promote conservation efforts for animal 

species, especially in the case of large carnivores such as felids, canids, and ursids. Nonetheless, 

casualties resulting from such interactions undermine conservation efforts and encourage retaliatory 

killings of wild animals (Bargali et al., 2012; Loe et al., 2004; Can et al., 2014). A lack of understanding 

can also impact landscape-level conservation initiatives which require participation of local 

communities. 

In KPC, HWC is rather common because of heavy reliance by the communities on the forests. We 

found that most attacks by sloth bears occurred when people ventured into forest tracts for the 

extraction of NTFP and firewood, both crucial livelihood sustaining activities for the people of this 

region. Furthermore, 71% of the attack victims belonged to tribal communities signifying that tribal 

communities were attacked more often because a significant portion of their livelihood depended 

upon the habitat shared with the bears. On average, victims lived well below the poverty level based 

on their primary occupations which likely intensified their dependency on forest for household 

purposes (such as procuring firewood), and as an alternate livelihood option (such as NTFP 

collection) for income generation. 

We conclude that attacks on males were more frequent than on females because men ventured into 

forests more often alone than in groups. Both male (35%, n = 44 out of 124) and female (60%, n = 24 

out of 42) victims were attacked more while involved in NTFP collection. We found that middle-aged 

people between 37 and 46 years of age numbered more in terms of encounters with sloth bears 

because they engaged more in forest-based activities. Attacks during firewood collection ranked 

second in frequency (15%), although 96% depended on forests for firewood collection. Grazing 

livestock ranked third in terms of activity during attacks (13%), although 77% of victims own large 

animals and graze livestock in the forest. Attacks during agricultural work and defecation (12%) 

occurred at the forest edge where these activities typically occur. 

Unlike most cases of HWC, instances of conflict with sloth bears focus more on human behavior than 

on the animal. There are very few instances of relocation of “problem” sloth bears which is more 

common when large cats such as tigers and leopards are involved in conflict. One reason could be 

that sloth bears, more often than large cats, attack humans in defense and are less likely to be fatal 

to the victim, barring exceptional cases. They are also less likely to be habitual conflict animals like 

large cats. It could also be because large cats such as tigers, considered an enigmatic species, 

receives more attention than sloth bears which come in conflict. This contrasts the generally 

assumed notion towards sloth bears as being one of the most dangerous wild animals to encounter, 

and it may help in working towards a harmonious co-existence in such a dynamic landscape. 

We reviewed eight publications providing mitigation recommendations for human–sloth bear 

conflict in India. The measures broadly fall into five categories, awareness and training, social 

interventions, regulatory mechanisms, compensatory mechanisms, and habitat improvement (Table 

6). Five publications suggested education as an important step towards reducing conflict, two 

recommended promotion of social interventions such as building toilets, all publications 

recommended some regulatory mechanisms focusing on humans venturing into sloth bear habitats, 

whereas two also mentioned compensation as an important measure of goodwill extended by the 

forest department, and three suggested habitat improvement measures for sloth bear conservation 

vis-à-vis their reliance on human-dominated landscapes for food and water resources. 
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Table 6. Synthesis of mitigation, post-conflict measures, and habitat improvement 

recommendations in published literature.  
Recommendations Reference 

A Awareness and training  
1 Education and awareness on 

ecology and behaviour of sloth bear 
Bargali et al. (2012); Debata et al. (2017); Dharaiya 
(2009); Kumar et al. (2014); Charoo et al. (2011) 

2 Training of managers and formation 
of response teams 

Debata et al. (2017); Kumar et al. (2014); Charoo et 
al. (2011) 

B Social interventions 
 

1 Curbing open defecation by building 
toilets 

Bargali et al. (2012); Debata et al. (2017) 

C Regulatory mechanisms 
 

1 Restricting night-time (dusk to 
dawn) movement in forest areas; 
moving in groups 

Yoganand (2005); Rajpurohit and Krausman (2000); 
Dharaiya (2009) 

2 Restricting collection of NTFP which 
forms a part of bear's diet 

Mardaraj (2015); Rajpurohit and Krausman (2000) 

3 Restriction of livestock grazing in 
bear habitat 

Maradraj (2015); Dharaiya (2009) 

4 Stopping encroachment in forest 
areas 

Bargali et al. (2012); Rajpurohit and Krausman 
(2000) 

5 Removal of Lantana camara Yoganand (2005) 

D Compensatory mechanisms 
 

1 Monitoring conflict Charoo et al. (2011) 

2 Making compensation program easy 
to access 

Dharaiya (2009) 

E Habitat improvement 
 

1 Ban on mining activities Bargali et al. (2012); Mardaraj (2015); Dharaiya 
(2009) 

2 Protection of water resources Dharaiya (2009) 

3 Habitat restoration Dharaiya (2009); Rajpurohit and Krausman (2000) 

 
There are no common strategies developed to address sloth bear attacks because it is highly region-

specific in nature. Conflict with respect to attacks on humans is not treated explicitly in the National 

Sloth Bear Conservation Action Plan (Sathyakumar et al., 2012) and Sloth Bear Conservation Action 

Plan (Garshelis et al., 1999), although both acknowledge conservation implications arising from 

chronic problems of conflict with humans. The suggestions discussed above (Table 6) are feasible in 

all landscapes in varying degrees which depend largely on the social construct of the region. For 

instance, restricting night-time travel in forests is relevant in all the areas. However, restricting NTFP 

collection, under the purview of current policies of promoting forest economy as a livelihood activity 

for the locals, is infeasible and socially unjust. 

It is critical to have a mitigation plan in place to minimize future confrontations. In terms of short-

term mitigation measures, we propose training and capacity building of the Forest Department staff 

and the villagers as concerns avoiding sudden confrontation, what should be done in case of a 

confrontation and as post-confrontation measures in terms of administering first aid and quick 
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medical services, and educating the community regarding the existing compensation program. A 

majority of bear attacks could be avoided by using devices which alert the bears of human presence. 

Use of sounds to avoid sudden confrontation and avoidance of travelling alone during nighttime 

hours, or by travelling in groups, may reduce conflict. 

It is important to address issues of conflict with sloth bears without alienating people from their 

livelihood; however, reducing dependency on forests in a sustainable manner by providing alternate 

income-generating options may serve as a long-term mitigation measure. 

The people of KPC have a generally tolerant attitude towards sloth bears, but less so for species such 

as wild pig which pose a threat to life as well as to crops. We found that the people are less content 

with the managerial control of forests which is a major source of income for them. Their major fear, 

as we documented, has more to do with the conversion of these forests into PAs than with the 

wildlife with which they share habitat. There is a growing consensus among the communities that 

the wild population of langur, tiger, and leopard is on an increase in non-PA areas of KPC in order to 

convert it into a PA like Kanha and Pench TRs. This perception might, in the long-run, test the 

tolerance shown by people towards wildlife living outside of PAs, and urgent steps need to be taken 

to apprise the people on the reality of the situation, as much as it is important to educate them on 

the pre- and post-conflict procedures when dealing with wildlife. 

It is worthy to note the outreach of Balaghat and Seoni Circle to tackle HWC. Bear rescue has been 

documented from Balaghat Circle and Seoni Circle has implemented a snake-rescue team to 

minimize conflict with snakes. We were also informed of the vigilance of Forest Department during 

tendu leaf collection season to provide assistance to leaf collectors who are injured either through 

encounters with wildlife or through accidents. This forms a strong basis for conservation efforts in 

areas where sloth bears, and all wild animals, exist outside of protected areas. With additional 

manpower and support of NGOs, conflict mitigation units can be established on the lines of rapid 

response units functioning in tiger reserves. 
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8. Discussions 
Based on the findings, we identified two factors responsible for human–sloth bear conflict in KPC, 

classified as causative and effective variables. Causative variables are apparent or “visible” indicators 

of HWC and effective variables are unacknowledged or “invisible” drivers of HWC (Fig 21). 

 
Fig 21. Schematic representation of prime reasons of human–sloth bear conflict in KPC. 

Causative variables are the ones that lead to conflict, but are driven by effective variables. However, 

effective variables can be measured only after studying the causative variables. In the case of KPC, 

high reliance on forests for livelihood (NTFP collection) and sustenance (firewood collection) is a 

direct result of poor economic conditions. While it must be acknowledged that NTFP collection is a 

traditional activity for most tribal communities, what drives mahua and tendu collection is the 

economic security it offers during non-agricultural season. Poor economic conditions, coupled with 

less availability of alternate livelihood opportunities, are driven by demographical limitations, either 

through lack of political willpower or through internal social and financial constraints. 

Our study of occupancy of sloth bears showed evidence of their movement close to the areas where 

encounters took place (Fig 22). On an average, attacks took place within 3 km (SE = 0.3 km) from 

victim’s home. About 40% of the cases took place within 1 km from the victim’s house, 29% within 2 

to 3 km, and 17% within 5 km. The maximum distance (>10 km) was recorded for victims who had 

travelled to forested areas to harvest products such as bamboo. Since a majority of the attacks took 

place in forests (81%) occupied by sloth bears, it signifies a heavy reliance on forests for livelihood 

and sustenance which is leading to conflict. 

 



Dynamics of Human–Sloth Bear Conflict in the Kanha–Pench Corridor  The Corbett Foundation 

52 
 

Fig 22. Map showing proximity of sloth bears and conflict cases. Bear symbol = evidence of sloth 

bear presence; red dots = village location of victim (note: avg. distance of attack = 3 km ± 0.3 km 

from victim’s village); blue polygon = area covered for sign encounter survey. 

On the other hand, poor monitoring measures fail to address unsustainable resource extraction 

which results in habitat degradation. Lack of mitigation measures, such as training of forest officials 

and local communities living in proximity to wild animals, results in poor management of conflict 

issues. This is also driven by effective variables, such as a resource crunch in terms of lack of 

manpower and funds with the Forest Department. 

Certain policies may also affect sloth bear ecology. Other than the Forest Department, a large area 

of KPC is under the Forest Development Corporation (FDC). There are three FDCs in and around KPC, 

Barghat project (Seoni), Lamta project (Balaghat), and Mohgaon project (Mandla). Of these, Barghat 

and Lamta project fall within the KPC area selected for occupancy and habitat composition under 

this study. 

FDCs were established in 1975 as Madhya Pradesh Rajya Van Vikas Nigam (www.mpfdc.com). The 

objectives of FDC are to “replace low value and inferior forests with high value multi-utility species” 

through commercial plantation of primarily teak and bamboo species (ENVIS, 2011). These 

plantations are usually undertaken in sparsely forested or degraded areas lent to the FDC by the 

Forest Department. In KPC, there are several FDC forest patches used for commercial plantations of 

teak and bamboo in Balaghat and Seoni circles. Forestry practices are credited to provide 

employment and play a critical role in biodiversity conservation (Chaudhary et al., 2016), however, 

improper harvest management can degrade forest ecosystem functions and services (Zhao et al., 

2013). Promotion of species of commercial trees (teak and bamboo in KPC) may have a negative 

impact on the forest ecosystem. As our study shows, a majority of forest areas in KPC are teak-

dominant, while this is an indigenous forest species, its high regeneration vis-à-vis other species such 

as those consumed by bear may gradually change the forest-type of KPC from mixed-deciduous to 

teak-dominant, affecting the diversity of dietary flora of sloth bears. A significant portion of KPC falls 

in FDC area (14 out of 17 grids; Fig 23), grids F6, F5, J2, I2, H2, and a small portion of E6 come under 

Lamta project; grids E6, E5, E4, F4, F3, and small portions of G2, D7, and E7 come under Barghat 

http://www.mpfdc.com/
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project; and grids H2, and small portions of G2, I2, and J2 come under Mohgaon project. Of these, 9 

grids, E5, E6, F3, F5, F6, D7, H2, I2, and J2 showed high density of teak. Although we did not see a 

significant change in dietary species composition between mixed-deciduous and teak-dominant 

forests, we did see significantly less regeneration capacity of dietary species compared to teak. We 

believe the impact of commercial forestry on dietary species of sloth bears is worth exploring. This 

will allow proper habitat improvement by giving preference to indigenous fruit-bearing trees 

through ecological restoration. 

 
Fig 23. Map showing KPC area under FDC. FDC = red polygon; occupancy study area = blue polygon. 

Causative variables directly impact sloth bear movement, feeding habits, and fecundity, which may 

bring them in proximity to humans. We found that sloth bear attacks were unintentional, unlike 

most cases involving large mammals such as tigers, leopards, wild pigs, and elephants. It is important 

to address issues of conflict with sloth bears without alienating people from their livelihood; 

however, reducing dependency on forests in a sustainable manner by providing alternate income-

generating options will ultimately reduce conflict. Under no interventions from social and 

conservation sectors, and if there is no negative impact on sloth bear populations, the conflict is 

likely to increase, further undermining viability of this species in the landscape. 

With increasing human population in India, the pressure on natural ecosystems is increasing (Misra 

et al., 2013) and sloth bear habitat shrinking and becoming more fragmented (Garshelis et al., 2008). 

In comparison with the outreach of studies on human–wildlife conflict involving large mammals such 

as tigers, leopards and elephants, focus on human–sloth bear conflict has been considerably less 

(Can et al., 2014), perhaps undermining stronger conservation measures for this species. 

Understanding the characteristics of conflict with sloth bears and their ecology is one way of 

developing on the ground models which can help improve conflict mitigation by creating strategies 

which require the integration and implementation of Government of India programs and active 

participation of local people, along with the participation of non-governmental and related 

governmental organizations. This multi-pronged approach of conflict mitigation and reduced 

anthropogenic pressure on shared habitat is especially crucial for sloth bear conservation because 

they inhabit human-dominated landscape and exist in relatively large numbers outside protected 

areas such as the Kanha–Pench corridor. 
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9. Recommendations 
The causative variables discussed in previous section can be categorized as social and ecological in 

nature. We propose recommendations in a two-pronged approach: socioeconomic and conservation 

interventions (Fig 23). Socioeconomic interventions focus on empowering communities through 

short-term and long-term strategies of avoiding confrontations through attitudinal and lifestyle 

changes. Conservation interventions focus on regulating forest management practices for habitat 

improvement and wildlife conservation. 

 

Fig 24. Addressing human–sloth bear conflict through a two-pronged approach. 

Socioeconomic Interventions 

Identification of People at Risk 
Our study showed a significant proportion of tribal communities coming in contact with sloth bears, 

however we infer that it is the economic status and lifestyle of the victim that is more crucial to 

consider. We identified people at-risk of encountering sloth bears as those whose significant portion 

of income depends upon forests, those who rely on forests for sustenance. While tendu leaf 

collectors and bamboo harvesters are supported through insurance and bonus payments, majority 

of NTFP-collectors, firewood collectors, and other activities are done at the expense of the 

individual. These individuals are at a higher risk of encounters but also of suffering the negative 

consequences of conflict. It is therefore important to identify the people at risk to device mitigation 

strategies and introduce programs which make compensatory schemes publicly more accessible. 
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Encounter Avoidance Training of NTFP Collectors and Villagers 
Given the reliance on forests for livelihood, we propose training of NTFP collectors and villages in 

and around KPC as an immediate precautionary measure to reduce direct confrontations. The 

training must engage sloth bear ecologists and experts dealing with conflict mitigations and suggest 

feasible ways to avoid sudden confrontations, such as traveling in groups, avoiding night-time hours 

for forest-based activities, and using a whistle or utensils to make noise. For post-encounter 

measures, the community must be apprised in self-defense, first aid, and procedures should be 

designed to take the victim for treatment. Since the population of 120 villages we considered under 

this study is over 1,06,822, we predict at least 50% engaging in NTFP collection. Considering the 

population of over 400 villages in KPC, we recommend undertaking training at ward-level or 

panchayat-level. For tendu-leaf collection, for which most cases of conflict were recorded, we 

recommend making training a obligatory activity. The collectors receive an identification card for 

engaging in the activity which begins at a stipulated time every year, usually the first of May. We 

recommend conducting training workshop at collection centers established for leaf collection at the 

beginning of the activity. 

Compensation Program and Insurance Scheme 
We found that victims unfamiliar with the process of applying for compensation lacked timely care 

due to insufficient funds. The process of receiving compensation is predetermined and streamlined 

by the Government of Madhya Pradesh under the Madhya Pradesh Guarantee of Public Service 

Delivery Act 2010 (Muralidharan, 2012). Incidents on land managed by the Revenue Department are 

forwarded to district-level government officials (Tehsildar/ Additional Tehsildar/ Naib Tehsildar) and 

the typical timeline provided for compensation is 30 days. When an attack occurs on land managed 

by the Forest Department (Territorial Division and Protected Area), details of the attack are first 

forwarded to the Range Officer and the timeline for providing compensation is set to seven days for 

injuries and three days for death caused by wild animals (Muralidharan, 2012). In February 2016, the 

compensation amount was increased for loss of life from Rs 1,50,000 to Rs 4,00,000, and up to Rs 

30,000 in case of an injury resulting from a confrontation (MPnewsflash, 2016). Generating 

awareness about the existing compensation program will assist victims in accessing monetary 

support from the government. 

The process of NTFP collection for income generation is managed by government, enabling local 

communities to legally engage in the activity. In terms of tendu leaf collection, the Forest 

Department provides insurance to collectors (Minor Forest Produce Federation, 2016) in case of 

injury or death during collection. Tendu leaf and bamboo harvesters are also provided a bonus, a 

share of profits, generally paid one or two years later (Ministry of Panchayat Raj, 2011). In February 

2016, Government of Madhya Pradesh increased the bonus for tendu leaf collectors (Hindustan 

Times, 2016) Similar mechanisms of insurance and bonus payments may be initiated for commercial 

NTFP products which will empower local communities to gain access to healthcare without 

monetary constraints. 

Other Governmental Programs 
Attacks that took place during non-forest-based activities were also driven by socioeconomic 

conditions. Implementation of government schemes to reduce constraints which lead to conflict 

must also be explored. We suggest a few government programs which must be implemented with 

priority in KPC. ‘Pradhan Mantri Ujjwala Yojana’, under which people living below the poverty line 

receive a Liquefied Petroleum Gas (LPG) connection free of charge (Government of India, 2016), was 

launched to reduce health hazards associated with burning biomass. This program could be 
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promoted in KPC, thus resulting in a reduction of firewood dependency which ranked second in 

causing conflict with sloth bears. In India, firewood accounts for about 60% of total fuel in rural areas 

(Pandey, 2002), with the percentage much higher in KPC (96% of victims rely on firewood collected 

from forests).  

Programs such as ‘Swachh Bharat Mission’ (Ministry of Drinking Water and Sanitation, 2016) ensures 

provision of a toilet for every household in rural India through the Village Council (Gram Panchayat) 

with an aim to increase hygiene and sanitation in rural areas. This program may also assist in 

reducing conflict with wildlife by discouraging people from open-area defecation. Grazing of 

livestock in forests was also a factor that resulted in conflict. Encouragement of stall feeding (i.e. the 

use of feedlots) through incentives such as providing better yielding variety of livestock and assisting 

subsistence animal owners in growing fodder crops, will help reduce human and livestock exposure 

to wild animals. Streamlining schemes under the Animal Husbandry Department of Madhya Pradesh 

and MPFDC’s pasture development in drought-prone areas will significantly reduce human 

visitations in forests as well as livestock pressure on forest regeneration. 

Identification of Forests as the Backbone of the Region 
KPC area has been inhabited by humans for several centuries, its high reliance on forests for survival 

is ancient and culturally significant. The forests have also become an economic backbone of the 

region in absence of or lack of alternate livelihood options. The implementation of governmental 

programs and developmental proposals must therefore align with the cultural integrity of the region. 

There are isolated incidences of government influence on tribal lands which not only threaten the 

biodiversity of the place by inducing negative perceptions, but also threaten the integrity of KPC as a 

viable wildlife corridor. In this respect, addressing rules and regulations such as the Scheduled Tribes 

and Other Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006, also known as Forest 

Rights Act, 2006 (FRA, 2006) is critical in this region. This act recognizes the rights of tribal 

communities on forest lands based on historic records. Government of Madhya Pradesh 

implemented FRA, 2006 including in areas of Balaghat, Seoni, and Mandla districts. This act makes it 

crucial to gain community support for conservation. Recognizing the forests as the backbone is 

important to stop alienation of the people from forests and wildlife, while at the same time it is also 

important to promote practices which make resource extraction from forests ecologically 

sustainable and economically viable. 

Alternate Livelihood Options 
Alternate livelihood options can increase the economic independence of forest-dependent 

communities. Considering the fact that agriculture is the major occupation of the region, we 

recommend alternate or additional livelihood options focusing on increasing the agricultural yield 

and livestock productivity, community-engagement in traditional craft-work such as carpentry and 

handicrafts, introduction of small-scale or individual-capacity skills particularly for women, as well as 

skill-based training for unemployed youth. This venture is already in place at various centers across 

KPC, such as in and around Kanha and Pench TRs, as well as in cities and towns of Balaghat, Seoni, 

and Paraswada. A concerted effort backed by government will help in seeing a significant change in 

the livelihoods of the people.  
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Conservation Interventions 

Capacity Building of Governmental Staff in Conflict Management 
It is vital to train the on-ground staff of Forest Department, such as forest guards and range officers, 

in ways to handle HWC; particularly in the ways of disbursing compensation in a timely manner. 

Forest guards can be trained in avoidance and post-conflict measures which will allow them to 

monitor conflict cases more effectively. Although regulations are in place, there is often a delay in 

responding to conflict cases. Managing conflict should be made a priority just as patrolling forests is.  

We also recommend workshops for civic bodies (Municipal Councils) which are required to handle 

cases which occur out of the jurisdiction of the Forest Department. Workshops on HWC and its 

mitigation involving government officials at block and district-level will be crucial to bring it in the 

purview of other government sectors and dispel the false belief that HWC is an issue managed solely 

by Forest Department. 

Wildlife Surveys and Conflict Investigations 
The Forest Department regularly undertakes vegetation and occupancy surveys in PA and non-PAs. 

We recommend making periodic ‘ecosystem health’ reports for KPC, with a focus on non-PAs, 

covering the details such as habitat quality, forest regeneration, wildlife abundance, as well as 

anthropogenic pressures and cases of poaching in the region. These reports will assist in identifying 

conservation as well as social lacunas in the region for subsequent action. 

Conflict cases reported to the Forest Department are also recorded and updated. These records 

include the demographic details of the victim, location of the attack, and compensation amount 

paid. We recommend including additional data to include the activity of the wild animal that 

attacked, activity the victim was engaged in, severity of the wounds, rescue methods, and time and 

day of the attack. This additional data is crucial to monitor conflict patterns in the region over a 

longer period. 

Sloth Bear Ecology 
KPC is one of the strongholds of sloth bear populations, yet the actual population of sloth bears is 

unknown. Considering the impacts of conflict with humans as well as the impact of anthropogenic 

activities on their habitat, it is crucial to undertake in-depth ecological studies. We recommend study 

of sloth bears through satellite telemetry, mark and recapture, and scat and DNA-analysis methods 

to understand their population, habitat usage, territory, mating and feeding patterns, and spatial 

and temporal patterns. Specifically, we suggest studying sloth bears from two distinct locations: (A) 

from areas close to villages where conflict is frequent, such as Balaghat-Pipariya (grid F7), Balaghat-

Samnapur, and Balaghat-Mohbarra (grid G2), and from areas with minimum human intrusions, such 

as grid F5, Lamta (Balaghat Circle), and Garhi/Motinala range of Kanha TR. 

Notifying People of Wildlife Movement 
HWC is a subject that is not as widely addressed in non-PA as it is around PAs. It is also not 

considered as a priority in comparison to threat to animals from vehicles. One way to address HWC 

is by installing signboards, on the lines which alert traffic of animal movement installed along major 

roadways in KPC, in villages as well as along roads to warn the visitors of wildlife movement in the 

area. The displays will contain information on ways to avoid confrontations with wild animals, in 

graphic and easy-to-interpret manner. It will also contain information on DOs and DON’Ts in case an 

encounter takes place. The aim of this suggestion is to make people aware of their surroundings, 

with the signage acting as a reminder while venturing into forests. A customized village-level signage 
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can also be developed with the participation of the residents to demark conflict areas. Given than 

most incidents took place within 3 km from the house, such village-level instructions will help in 

developing passive awareness among forest-dependent communities and enable them to manage 

their activities with caution. 

Habitat Restoration 
With an increasing pressure from anthropogenic activities, KPC is a highly perforated habitat 

containing a viable population of wildlife. To reduce further damage, we suggest human-assisted 

restoration as a better solution than afforestation. There are already several mechanisms of 

afforestation in KPC, such as MPFDC, private CSR-funded tree-plantation drives, compensatory 

afforestation under Compensatory Afforestation Fund Management and Planning Authority bill 

(CAMPA), as well as state government-funded tree plantation drives held every July. These programs 

can be streamlined to focus on habitat restoration than on merely increasing tree cover in the region 

by planting a variety of indigenous tree species. Current practices support only a maximum of 12 

species of trees grown in nurseries, of which less than six are of any dietary value to animals such as 

sloth bears. For restoration activities, we recommend diversification of existing nurseries with at 

least 20–25 species of indigenous fruit-yielding trees, shrubs, and liana species (see Table 2 for 

reference). Restoration can be focused on areas less frequented by humans except for NTFP 

collection, and for areas close to human habitations, we recommend plantation of firewood and 

other species such as bamboo around villages for human use. 

Sloth Bear Conservation 
Given that sloth bears and local communities share the same space and certain resources, we 

recommend a reconciliatory approach to sustaining sloth bear populations. This can be achieved by 

engaging local communities in informing of sloth bear sightings to Forest Department (mostly forest 

guards or range officers) to track temporal patterns of bear movement. Local communities are 

aware of denning sites of sloth bears – engaging them in protection of these locations through 

incentives can also be explored. Pockets of KPC under reserved forests may be given a status of a 

wildlife sanctuary under Wildlife Protection Act, 1972. These areas may be considered as time-

specific no-go zones for humans, especially during certain seasons when sloth bears are birthing 

and/or mothers are with cubs, however, allowing for limited anthropogenic activities such as 

collection of NTFP through legal permissions. Further studies and community consultations may help 

determine areas which can be selected on priority for conservation. 
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B. List of mammals which have been recorded to come in conflict with humans in Madhya 

Pradesh (based on Madhya Pradesh Forest Department records <www.mpforest.gov.in>). 
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E. Additional supporting information. 
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Appendix A. List of floral species 

 Local name Alternate name Sci. name 

1 Achar — Buchanania cochinchinensis/ B. lanzan 

2 Akol — Alangium salviifolium 

3 Amaltash — Cassia fistula 

4 Amla Avla Phyllanthus emblica 

5 Amta — Antidesma diandrum 

6 Arjun — Terminalia arjuna 

7 Babul — Acacia nilotica 

8 Bahera Behda, Bheda Terminalia bellirica 

9 Bargad — Ficus benghalensis 

10 Baranga Baraga,Barga, Waranga Kydia calycina 

11 Barasali Bor-salai, Bhorsalai Boswellia serrata 

12 Bel Bell Aegle marmelos 

13 Ber — Ziziphus mauritiana 

14 Bharati Bharatti Caesalpinia senegalensis 

15 Bhelva Bhilva Semicarpus anacardium 

16 Bheria — Caesaria elliptica 

17 Bhiria Bhiriya, Bhirra Chloroxylon swietenia 

18 Bhotia — Eriolaena hookeriana 

19 Bija — Pterocarpus marsupium 

20 Bistendu — Diospyros cordifolia 

21 Chichua — Albizia odoratissima 

22 Churna Pikhondi, Pitondi Ziziphus rugosa 

23 Datrangi — Ehretia laevis 

24 Dhaman — Grewia tiliifolia 

25 Dhava Dhavda Anogeissus latifolia 

26 Dhikamli — Gardenia gummifera or G resinifera 

27 Dhoban — Dalbergia lanceolaria paniculata 

28 Dudhi — Wrightia tinctoria 

29 Garadi — Cleistanthus collinus 

30 Ghatia Karandi Schrebera swietenioides 

31 Ghotia Ghutia Ziziphus xylopyrus 

32 Girchi — Casearia graveolens 

33 Gundi — Cordia sinensis 

34 Haldu — Haldina cordifolia 

35 Harra — Terminalia chebula 

36 Imli — Tamarindus indicus 

37 Jamun — Syzygium cumini 

38 Kakai — Falcourtia indica 

39 Kari — Miliusa tomentosa or Litsea monopetala 
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40 Karli — Miliusa velutina 

41 Karonda Karunda Carissa spinarum 

42 Kasai — Bridelia retusa 

43 Katuli — Tamilnadia uliginosa 

44 Kekar — Garuga pinnata 

45 Khair Kheir, Kher Acacia catechu 

46 Khirsadi Khirsari/Kharsali, Khirsodi, 
Khirsali, Khirsuli 

Nyctanthes arbor-tristis 

47 Kosum — Schleichera oleosa 

48 Kudo Kuda/Koriya, Kudva, samoka Holarrhena pubescens 

49 Kumbhi Bandar laddoo Careya arborea 

50 Lendia — Lagerstroemia parviflora 

51 Lokhandi — Ixora pavetta 

52 Mahua — Madhuca indica 

53 Mavai Goonj, Mohyan, Gunjak Lannea coromandelica 

54 Mundi — Mitragyna parvifolia 

55 Nasbel — Derris scandens 

56 Padar — Stereospermum chelonoides/ S. 
angustifolium 

57 Palash — Butea monosperma 

58 Papad Papada, Papda Gardenia latifolia 

59 Papadi Papti Pavetta crassicaulis 

60 Pipal — Ficus religiosa 

61 Rohan — Soymida febrifuga 

62 Saja — Terminalia elliptica 

63 Saal — Shorea robusta 

64 Sagon Sagun, Teak Tectona grandis 

65 Salai — Boswellia serrata 

66 Semal Shemar Bombax ceiba 

67 Silvat Selvat Cordia myxa 

68 Sindur — Mallotus philippensis 

69 Sisam Sheesham Dalbergia sissoo 

70 Sundri Sinduri Bixa orellana 

71 Tendu — Diospyros melanoxylon 

72 Tinsa — Desmodium oojeinense 

73 Tondri Tundri Casearia elliptica 

74 Umar — Ficus racemosa 
 
  

Unidentified — — 

75 Aroni — — 

76 Asto — — 
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77 Atai — — 

78 Bedia — — 

79 Bhanga — — 

80 Chikati — — 

81 Chimsa — — 

82 Churwa — — 

83 Devas — — 

84 Dondri — — 

85 Dunwas — — 

86 Gathanbel — — 

87 Gouth — — 

88 Jilboli — — 

89 Jirmoli — — 

90 Kikai — — 

91 Pikad — — 

92 Pikadi — — 

93 Pithni — — 
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Appendix B. List of mammals which have been recorded to come in conflict with humans in 

Madhya Pradesh (based on Madhya Pradesh Forest Department records <www.mpforest.gov.in>). 

 Species Total attacks* %total attacks 

1 Jackal 6200 52.39 

2 Wild pig 1980 16.73 

3 Sloth bear 1650 13.94 

4 Langur/Macaque 741 6.26 

5 Fox 554 4.68 

6 Wolf 224 1.89 

7 Leopard 182 1.54 

8 Tiger 109 0.92 

9 Hyena 87 0.74 

10 Gaur 21 0.18 

11 Nilgai 19 0.16 

12 Sambar 14 0.12 

13 Wild dog 12 0.10 

14 Chital 11 0.09 

15 Elephant 6 0.05 

16 Asian palm civet 4 0.03 

17 Black buck 4 0.03 

18 Barking deer 2 0.02 

19 Mongoose 2 0.02 

20 Wild cat 1 0.01 

21 Porcupine 1 0.01 

*for 7 forest circles (territorial and reserved forests) and 5 tiger reserves in Madhya Pradesh for a 

period of 2001-2015. 
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Appendix C. List of social groups of victims. 

 Social group Cases %cases 

1 Gond 89 54 

2 Baiga 29 17 

3 Pawar 11 7 

4 Marar 7 4 

5 Lodhi 3 2 

6 Dhimar 3 2 

7 Govari 3 2 

8 Yadav 3 2 

9 Gadhewal 2 1 

10 Teili 2 1 

11 Khan 2 1 

12 Kirar 2 1 

13 Lohar 2 1 

14 Ahir 1 1 

15 Bhoyar 1 1 

16 Bhat 1 1 

17 Giri 1 1 

18 Ilva 1 1 

19 Kunbi 1 1 

20 Kathia 1 1 

21 Kahar 1 1 
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Appendix D. List of villages where conflict mitigation workshops were conducted. 

  Villages with recorded conflict cases District 

1 Bagholi Balaghat 

2 Udadna Balaghat 

3 Kanai Balaghat 

4 Khalondi Balaghat 

5 Tikariya (Khurmundi) Balaghat 

6 Sarai Patera Balaghat 

7 Samaria Balaghat 

8 Topla Balaghat 

9 Devgaon Balaghat 

10 Chikhlabaddi Balaghat 

11 Navegaon Balaghat 

12 Netra Balaghat 

13 Kanjai Balaghat 

14 Parsatola Balaghat 

15 Samnapur Balaghat 

16 Kopijhola Seoni 

  Randomly selected villages   

17 Mandai Balaghat 

18 Karhu Balaghat 

19 Gudma Balaghat 

20 Lagma Balaghat 

21 Kukda Balaghat 

22 Cheeni Balaghat 

23 Sonkhar Balaghat 

24 Charegaon Balaghat 

25 Mohgaon Balaghat 

26 Lalpur Balaghat 

27 Padriganj Balaghat 

28 Patua Balaghat 

29 Ratanpur Seoni 

30 Dhobisarra Seoni 
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Appendix E. Additional supporting information (for human–sloth bear conflict analysis). 

Data collection format for conflict and socio-economic survey: 

https://doi.org/10.1371/journal.pone.0176612.s001 

Demographic characteristics of respondents: https://doi.org/10.1371/journal.pone.0176612.s002 

Descriptive statistics of variables:  https://doi.org/10.1371/journal.pone.0176612.s003 

-- 

Note: This study resulted in the publication of the following paper: 

Dhamorikar A.H.; Mehta, P.; Bargali, H.; Gore, K. (2017). Characteristics of human - sloth bear 

(Melursus ursinus) encounters and the resulting human casualties in the Kanha-Pench corridor, 

Madhya Pradesh, India. PLoS ONE 12(4): e0176612. https://doi.org/10.1371/journal.pone.0176612 

-- 

About The Corbett Foundation (TCF):  

TCF works towards a harmonious coexistence between human beings and wildlife across important 

wildlife habitats in India, namely Corbett Tiger Reserve (Uttarakhand), Kanha and Bandhavgarh Tiger 

Reserves (Madhya Pradesh), Kaziranga Tiger Reserve (Assam), and around the Greater Rann of Kutch 

(Gujarat). In addition to the above areas, TCF lays more emphasis on taking up conservation work in 

critical wildlife landscapes of the Kanha-Pench Corridor and the Bandhavgarh-Sanjay Dubri Corridor, 

both in Madhya Pradesh. TCF's programs have also reached Pakke Tiger Reserve (Arunachal 

Pradesh), and the Little Rann of Kutch and coastal parts of Kutch (Gujarat). 

For more information: www.corbettfoundation.org 
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