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Abstract. Anthropogenic perturbation in the form of agriculture and settlement expansion
results in loss of natural forest habitat, biodiversity and fragmentation of corridors. The
disproportionate sharing of forest resource and shrinkage of the sojourn ground creates
food scarcity for wild animals and forces them to move to a new habitat. During this
migration human-animal conflict becomes a common issue in the corridors and edges
in between. Such a typical situation of human-elephant conflict has been happening in
the Panchet Forest Division of Bankura District, West Bengal, India. This paper aims to
assess the causes and consequences arising from this elephant migration event.
Introduction
Unprecedented growth of human population in
West Bengal is responsible for degradation and
decline of forest cover from 40% a century ago
to 19% in 2015 (Department of Forest 2017).
Agricultural and settlement expansion results
in loss and fragmentation of natural habitats as
well as biodiversity loss. Human disturbance
may cause animals to shift their home ranges and
venture into areas, which were previously not
occupied by them. Such a situation has been seen
in the Panchet Forest Division (PFD) of Bankura
District, West Bengal, India.
In south West Bengal, Asian elephants (Elephas
maximus) were abundant in the dense Sal forests
of Midnapore district and adjoining areas in
the early 1900s (O’ Malley 1911). However,
by 1955, no resident herds of elephants were
found and elephants became rare due to forest
degradation (Palit 1991; Malhotra 1995). A few
scattered individuals occurred in the hilly region
of Ajodhya hill and Bandwan range of Purulia
District (situated in the western border of the
study area). In 1976 a herd of 42 elephants moved
from Dalma area (Fig. 1) to Purulia District and
stayed there for 20 days. They caused damage to
paddy and killed two people (Shahi 1980). Since
the 1980s elephant migration into west Bengal
became more frequent. In 1987 a herd of 50
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elephants from southern Bihar moved to West
Bengal after the wet season and stayed through
the winter season (Sukumar 2003). Since 1988
elephants ventured into Bishnupur subdivision
under Bankura District located in the central part
of PFD after crossing Silabati River. Since 1995,
the elephant herd crossed river Darkeswar and
moved towards the Northern Forest Division of
Bankura District. They extended their territory to
Bankura North Forest Division in 1999. Around
the same time another herd entered into the
PFD area crossing Damodar River to Burdwan
District.
There are about 3–4 herds consisting of about 15–
70 elephants that come each year into the PFD.
A group of elephants now also stay throughout
the year. Elephant movement into West Bengal
may have been aided by the success of forestry
projects in West Bengal under which large patches
of degraded forest have regenerated into dense
forest (Datye & Bhagwat 1995). These forest
patches provide corridors for movement and
shelter to elephants but are often surrounded by
populated villages with paddy and water sources,
leading to conflict. As a result, human-elephant
conflict (HEC) has become a severe issue in the
PFD area (Das Chatterjee 2016). The objectives
of this study were to document human-elephant
conflict, its consequences and discuss possible
measures to combat the situation in the PFD.
Manuscript Editor: Prithiviraj Fernando

Methods
Study area
The PFD was previously known as the Panchet Soil
Conservation Division, which was established in
1966. The objective behind its formation was soil
conservation in the upper Damodar catchment.
The name was derived from ‘Panchet’, a place
where the Damodar river originates. In 1995,
the division was reorganised and converted into
a Territorial Division incorporating the eastern
portion of Bankura District. It was excluded
from the Soil Conservation Circle and included
under the Central Circle of Forest, West Bengal,
and named as the Panchet Forest Division (Das
Chatterjee 2016; PFD Report). It is one of three
Forest Divisions of Bankura District and extends
between 22°53’N to 23°12’N latitude and
87°03’E to 87°42’E longitude. It covers an area
of 355.62 km2. Administratively it is divided into
5 Forest Ranges and 21 Forest Beats (Fig. 2). The
legal status of forests of this division is mainly
‘protected forest’ (Table 1).
The PFD area is part of the Chhotanagpur plateau
and is located where the plateau descends to the
alluvial flats of Damodar basin. Hence the slope
and relative relief gradually decreases towards
the east, from the hills in the west.
Average annual rainfall is around 1320 mm. The
highest rainfall occurs during the months of June
– August and lowest from November – January.
The average temperature is high during April –
May and is about 38ºC and low in December –
January, around 15ºC.

Figure 1. Map of Dalma Wildlife Sanctuary..
marsupium), kend (Diospyros melanoxylon),
mahul (Madhuka latifolia), kusum (Schleichera
trijuga), karam (Adina cordifolia), asan
(Terminalia tomentosa), bahera (Terminalia
belerica), rahara (Soyamuga febrifuga) and dhaw
(Anogeissus latifolia).
There are 236 villages that come under the
Panchet Forest Division (Das Chatterjee 2016).
Agriculture is the economic base of the majority
of people of PFD. A large percentage of people
in the study area belong to Scheduled Castes
(SC) or Scheduled Tribes (ST) communities.
The SCs and STs are officially designated groups
of disadvantaged people in India. They are
socially marginalized and economically poor.
They depend on collection of forest products or
agriculture. Agriculture was the main economic
activity in the PFD.

The forests of PFD are of the tropical dry
deciduous type. The forest composition consists
of sal (Shorea robusta) and associated tropical
deciduous species such as; peasal (Pterocarpus
Table 1. Sstatus and extent of forests in the PFD.
Legal status
Area in km2
Reserved forest
0.929
Protected forest
335.110
Un classed forest
7.617
Non-forest land
0.002

11

Figure 2. Map of Forest Beats with range and
division boundaries of PFD.

Data collection
Landuse and forest cover change data was derived
from LISS-III and LISS-IV satellite images of
2006 and 2013 from National Remote Sensing
Centre, Hyderabad. Information on elephant
movement and HEC was obtained from records
kept by the Forest offices. ERDAS IMAGINE
9.2 and ArcMap 10.2.1 software was used for
making maps.
Villages affected by HEC were identified based
on the records. A questionnaire survey was
conducted in the 50 most affected villages.
Twenty households per village were sampled
giving a total of 1000 sampled households. We
enquired about livelihood patterns, movements
of elephants and damages caused by them,
awareness of conservation, compensation and
the role of the Forest Department in mitigating
the conflict.
Results and discussion
Elephant movement patterns
An increasing trend of the number of elephants
entering the PFD area was seen (Fig. 3). Initially
only the Dalma herd came to South West
Bengal but after 2010 another herd came from
Mayurjharna elephant reserve area in Purulia
District. The number of elephants from Dalma
were110 in 2012 and 35 from Mayurjharna.
Depredation by the Mayurjharna elephants was
more severe in comparison to the Dalma herd.

Along with increasing number of elephants, their
duration of stay in PFD also increased (Fig. 4).
Initially the elephants came just after the rainy
season in late September and early October and
returned to Dalma in January. With time it changed
to about one third of the elephants staying for
two to three months at Dalma and spending the
remaining time in South West Bengal. This pattern
was also observed by Kulandaivel (pers. comm.).
By the end of the study period some elephants
had become resident. In 2015 there were 6 to 12
resident elephants in PFD (Department of Forest
2015).
Elephant’s movement pattern and habitat quality
Elephant movement pattern in PFD is presumably
determined by the availability of fodder and
water in the fragmented forest patches. The
surveys suggested that elephants preferred sal
forests where undergrowth was high. Increased
undergrowth restricts people’s movements in the
forest and hence these areas are less disturbed.
More undergrowth also provides ample fodder.
Elephants also preferred forest patches, which
are nearer to water sources.
Socio-economic background and its relation
to human-elephant conflict
Demographic characteristics
About 92.6% of the population lived in a
rural setting and earned their livelihood from
agriculture. The economic condition of most of
the people was below poverty level.
The level of education in the PFD was poor (Fig.
5) consequently they had few work opportunities

Figure 3. Number of elephants moving into
PFD by year.
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Figure 4. Duration of stay of elephants in the
PFD, by year.

Livelihood pattern

Figure 5. Educational level in PFD by Forest
Beat.
and had to depend on activities like agricultural
work and collection of fodder and NTFPs from
nearby forest areas. Poor education level (most of
them have not completed their elementary school
education) may also be responsible for lack of
awareness and many did not claim compensation
as they were unaware of the procedure. This
increased their grievances against the Forest
Department.
The population density varied in different Forest
Beats and was higher in villages near urban
centres and in the eastern part of the study area
and lower in the western part (Fig. 6).
Soil in the study area was characterized by
unfertile lateritic red soil in the western part and
alluvium in the eastern part. Unfertile land was a
major factor for the dependence of villagers on
forest resources.

The main livelihood was from agriculture based
activities. Livelihoods were based on cultivation
or working as unskilled manual labourers. Average
size of an agricultural holding was 0.16–0.64 ha,
which is very small. These small holdings and
home gardens were the main sources of staple
food. A large portion of the population depended
on the forest for their livelihood, collecting fuel
wood and NTFPs such as medicinal plants, sal
leaves, honey, mushrooms, barks, roots and
tubers.
Landuse pattern
The landuse was human dominated. Agricultural
land in 2006 and 2013 respectively were 36%
and 35%, settlements 21% and 23%, open forest
22% and 23% and dense forest 11% and 10% of
the total area (Fig. 7). Though the total area under
forest cover improved due to social forestry
programmes, dense forest areas decreased
resulting in reduction of forest core area (Fig. 8).
Agriculture
Agriculture consisting of 36% of the area was
the dominant land use. Most of the agricultural
lands were single cropped while the northeastern part was characterised by double
cropping. Agricultural pattern was associated
with movement of elephants.

More agricultural activity was seen in the eastern
and north-eastern part. As a result settlement
and population density was high in the eastern
and northern part. Dense agricultural areas were
more prone to HEC.

Figure 7. Landuse category extents in PFD in
2006 and 2013.

Figure 6. Population density map of PFD.
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Figure 8. Landuse change detection map of PFD between 2006 and 2013.
The entry route of Dalma elephants to PFD during
2006–2013 remained the same but extension to
the eastern part increased.
Settlements
The elephant habitat of PFD was surrounded by
human settlements. The settlements were mainly
rural with a few urban centres. In some cases
settlements were situated within forest areas.
Conversion of forest land into agricultural land
and encroachment by settlements in the forest
fringe areas were common. Elephant depredation
of crops stored in granaries or houses caused
property damage in addition to loss of crops (Figs.
9 & 10). Country liquor was another attraction
for which elephants ventured into settlements
within the forest areas.
Elephant attacks on humans

injury and deaths by elephants were caused by
single bulls. Deaths occurred in the villages when
there were no crops in the fields. Initially there
were hardly any cases of human injury and death
but since 2007 the events have increased (Fig. 11).
Injuries and deaths due to elephants commonly
occurred when people entered elephant habitat,
encroached elephant corridors or in defending
crops from elephants. Such incidents occurred
mostly in the evening or at night.
Human-elephant conflict mitigation
Communities in the affected areas of PFD used
simple and low cost techniques such as beating
on drums or tin cans, firecrackers, fireballs
and torches to chase elephants. Firecrackers
and kerosene were usually supplied by the
Forest Department but was insufficient. Use
of firecrackers, fireballs and torches were

Most persons killed or injured by wild animals
were due to elephants. Deaths increased in the
harvesting season when elephants raided crop
fields. Conflict was high from September to
December and January to April. Most human

Figure 9. Damage caused by elephants in PFD.

Figure10. Hut damaged by elephant.
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