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Introduction

Human-wildlife conflict has been a
well known problem in vicinities of
protected and non-protected areas.
Incidences of human casualties, livestock
depredation and crop damage caused by
wild animals e.g. elephant, tiger, lion, sloth
bear, leopard, nilgai, deer and wild pig
have been widely reported from various
parts of India (Bargali et al., 2005,
Chauhan, 2005a, b; Bargali, 2003,
Mankadan and Rahmani, 1998; Mishra,
1997, Chandra, 1997; Rajpurohit; 1996;
Saberwal et al., 1994; Indrukaret al., 1994;
Sinha and Jha, 1994; Chauhan and Singh,
1990; Schultz, 1986). Fragmentation of
forests, expansion of agricultural fields and
human settlement not only destroy the
habitat of wild animals but also expose
animals to people which ultimately lead to
confrontation (Akhtar, 2004, Akhtar et al.,
2004; Chauhan and Sawarkar, 1989).
These confrontations are always
detrimental for the well being of the
animals in the area on long run.

Marwahi Forest Division has been
well known for having human-sloth bear
conflict (Bargali et al., 2005, Bargali, 2003;
Chauhan et al., 2003; Shankar and Murthy,
1995). Long term study had been carried
out in this area by Wildlife Institute of

India, Dehra Dun during 1998-2000. Study
was concluded with recommendations i.e.
translocation of sloth bear population from
isolated den sites to other suitable areas,
restoration of sloth bear habitat in
degraded areas, protection of large
contiguous forests, sustainable use of forest
resources and easy mechanism of paying
compensation to people for their crop and
lives loss, caused by bear. After six years
of study, Marwahi Forest Division was
visited again to see the changes in status
of human-wildlife conflict and formulate
strategies to deal existing human-wildlife
conflict and to prepare conservation plan
for the wild animals in the area.

Study Area

Former North Bilaspur Forest
Division has been reorganized into
Marwahi Forest Division with seven
ranges. Data was collected from Pendra,
Marwahi and Gaurela range as these areas
had been having maximym incidence of
conflict. Available forest cover was highly
degraded, fragmented and interspersed
with agriculture crop fields, human
settlements and small townships. In this
forest division, 200,000 human population
and 150,000 livestock population was
inflicting severe extent of biotic pressure
on bear habitats. The study area lies
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between one of the oldest mountain chains
of India i.e. Vindhya or Maikal range. The
North Bilaspur Forest Division was
classified under Eastern Deccan
biogeographical zone (Rodgers and
Panwar, 1988). Topography of the area is
undulating, interspersed with chain of
hillocks and rocks. Many of the hillocks
were scattered and surrounded by villages;
these hillocks with big boulders provide
caves (dens) to sloth bears as well as to
various other animals. The elevation of
hillocks varies between 450-1050 m amsl.

Methods

Information on human-animal conflict
was collected from Forest Department
records. We collected information till the
month of May 2006. Then this information
was further sorted and analyzed. Victims
and villagers of conflict areas were
interviewed to assess the nature and extent
of conflict. To see the change in the status
of sloth bear population, sloth bear count
was done at the same 6 den sites (Pundi
dongri  (Tauli), Jhandi dongri
(Masurikhar), Amli dongri (Chuabahra),
Lamra dongri (Ghusariya), Ladara dongri
(Jhirna Pauri) and Niranjan Kharil (Jhirna
Pauri)) that were used for the estimation
of sloth bear during previous study
(Akhtar, 2004). To assess impact of
biotic pressure, 10 previously marked
transects were walked again to know
change in timber extraction in terms of
felled and lopped trees and grazing
(abundance of dung) per hectare (Akhtar,
2004). One sample Kolmogorov-Smirnow
test was used to test difference in
occurrence of mauling cases over the
different months whereas paired sample
t-test was used to test difference in
occurrence of mauling cases between males
and females (Dytham, 2005).
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Results

Extent of human casualties caused by wild
animals : Though human-animal conflict
in the area is very old, but data since 1990
revealed 28 cases of human death,
comprising of 13 males and 15 females.
Except 2 causality, rests were caused by
sloth bear. Fig. 1 shows that human
casualties were on the decline since 1995.

Extent of human mauling caused by wild
animals : Altogether 801 incidences of
human mauling recorded between 1990-
2006 comprised of 591 male and 210 female
victims (Table 1). Maximum 604 incidences
of human mauling were recorded in
Marwahi range followed by 135 and 62 in
Pendra and Gaurela range. Similarly
maximum 444 people (males) were
attacked by wild animals in Marwahi range
followed by 98 and 49 in Pendra and
Gaurela range respectively. Whereas, 150
people (females) were mauled by wild
animals. Maximum 528 incidences of
mauling were caused by sloth bear followed
by 220 and 53 by jackals and other wild
animals respectively. In total 53 incidences
of human mauling comprising of 41 males
and 12 females were caused by other
wild animals i.e. wolf, gaur, wild pigs,
hyena, tiger, jungle cat and leopard
who were responsible for attack on human
(Fig. 2).

Occurrence of human-animal incidences
vis-a-vis months : Pattern of happenings
on human attack shows that maximum
92, 79, 93 and 75 of 801 incidences were
occurred during the months of August,
September, October and November
respectively. One sample Kolmogorov-
Smirnow Test shows that occurrence of
mauling in people across the different
months was not significantly different
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Status of human casualties in Marwahi Forest Division, Bilaspur, Chhattisgarh.

Table 1

No. of human mauling incidences caused by
wild animals per year in Marwahi Forest

Division
Year | Marwahi | Pendra | Gaurela | Total
1990 8 6 0 14
1991 20 0 0 20
1992 15 3 0 18
1993 24 9 1 34
1994 31 11 0 42
1995 27 14 1 42
1996 11 12 1 24
1997 18 16 4 38
1998 55 16 1 72
1999 54 6 8 68
2000 43 3 11 57
2001 46 5 11 62
2002 40 11 9 60
2003 52 9 4 65
2004 70 9 4 83
2005 59 3 4 66
2006 31 2 3 36
Total 604 135 62 801

(Z=0.813, n=12, p= 0.52). Range of
incidences per month varied 51-93 with
the mean 66.8 + 14.8 (SD). Whereas paired
samples t-test shows that occurrences of
mauling incidences in male and females
person (t=12.13, df=11, p= 0.00) was
significantly different.

Places of conflict : The places of attack on
human by wild animals were categorized
into three categories i.e. forests, villages
and houses. In Marwahi range 72.5%
incidences of human mauling were
occurred in villages followed by 18.5% and
9.0% in forests and houses respectively
(Fig. 3). In Gaurela range 49.5% incidences
were occurred in forests followed by 31.8%
and 18.7% in village and houses
respectively. Whereas in Pendra range,
44.5% incidences occurred in houses
followed by 38.5% and 17.0% in forests
and villages respectively.

Pattern of livestock lifting by wild
animals (Fig. 4) showed that maximum
68.0% incidences occurred in villages
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followed by 16.4% and 15.5% in forests
and houses respectively. In Gaurela range
60.2% incidences were occurred in villages
followed- 20.1% and 19.7% in forests and
houses respectively.

Current status of sloth bear population in
Marwahi Forest Division : It has been
observed that sloth bear population was
on decline during the last few years. This
was evident by the low number of sloth
bear attack on people during last few years.
Based on the latest count and estimation,
Marwahi Forest Division was harbouring
186 % 92 sloth bear which is 57.1% of the
last census i.e. 326 + 90 (Table 2).

Status of livestock vis-a-vis wild animal
conflict . Altogether 1,453 incidences of
livestock lifting were recorded in Marwahi
Forest Division. Maximum 1,351 incidences
were found in Marwahi range followed by

46 and 56 in Pendra and Gaurela range
respectively. Annual pattern of incidences
of livestock lifting showed that maximum
incidences occurred between 1996-2003.

Current status of biotic pressure in
Marwahi Forest Division : No major
changes were observed in extent of biotic
pressure as compared to last study. It was
estimated that there were 83.5 + 12.3 SD
felled and 129.2 = 15.3 SD lop trees per
hectare. Grazing pressure was recorded
as 95.6 = 18.2 SD per hectare which is
more or less same to previous study
(Table 3). However, extraction of stones
from bear den sites had been increased
considerably. Bear den sites at
Masurikhar, Barbasan, Silpahri,
Lityasarai, Tauli, Marakot and Karangra
were at grave danger of elimination due to
high intensity of stone extraction. Road
network (metallic and non-metallic)
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Table 2
Population estimation of sloth bear in NBFD during 1999.

Year No. of Population Test of significance Population
bear [N x (mean + L)]
den No. of bears Standard T-value Confidence
sites (Mean) error (SE) (p>0.05) limit (L)

1999 56 5.83 0.65 2.45 1.60 326 + 90

2006 56 3.33 0.67 2.45 1.64 186 £ 92

(57.1%)
Table 3
Comparative status of biotic pressure in Marwahi Forest Division

S1. Type of pressure During 2000 In 2006

No.

1 No. felled trees 71.84 + 14.3 83.5 + 12.3

No. of lopped trees 120.9 = 15.3 129.2 + 15.3

3 No. of dung 89.6 £21.2 95.6 + 18.2

expansion across the Marwahi Forest
Division apparently disturbed the bear
movement. Non-timber forest produce
(> 42 items) extraction is still going on.
Bears visit villages to feed on Ziziphus
mauritiana and Guava (Syzygium
guajowa) but this time we observed that
most of the villagers have removed these
trees to avoid arrival of bear in their
kitchen garden. Apparently a big source of
food had been eliminated from the villages
by villagers.

Discussion

Due to connectivity of Marwahi Forest
Division to Achanakmar Wildlife
Sanctuary and historic record of good forest
cover, many species of wild animals have
been causing conflict with people.
Fragmentation of forests, loss of habitats

and expansion of agriculture and human
settlements have been the major reason
behind this existing human-wildlife
conflict. Although tiger, leopard, sloth bear,
hyena, jackal, jungle cat and wolf had been
causing conflict but sloth bear and jackal
were mainly responsibly for attacked on
people whereas leopard hyena and jackal
have been responsible for livestock
casualties. Human settlement, and
agricultural fields are not as much
scattered in Pendra and Gaurela range as
in Marwahi range. Hence most of the
villages in Marwahi range are surrounded
by forests or vice versa. Due to this reason
people and livestock of Marwahi range
have always been an easy target for wild
animals, thus extent of conflict has been
highest in this range. Irrespective of sex,
people were attacked by wild animals.
Intensity attack on humans by animals
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was found highest between 1998 to 2004.
It was the period when large scale stone
extraction, deforestation and expansion
of road network took place which perhaps
misbalanced the ecosystem and animal
requirement for food and shelter.
The jackal human conflict was surprisingly
very new in this division and first time
reported in 1998 and seemingly high in
recent time. In fact it had left behind the
sloth bear conflict. Data of livestock lifting
showed that maximum incidences
happened between 1996 to 2002. Marwahi
was found the worst affected range in
terms of livestock lifting followed by
Gaurela and Pendra. Latest total bear
count at six bear den sites revealed the
presence of 20 bear comprised of 7 males,
3 females, 4 cubs and 6 unidentified.
Extrapolation of this census of bear
population estimates 186 + 92 sloth bear
in entire study area which was 57.1% of
last study i.e. 326 = 90. This indicates
sharp decline in sloth bear population
which may be beginning of extinction of
sloth bear from this area if conservation
measure are not taken. Decline in
sloth bear population has occurred
significantly due to loss of habitat, less
food availability in the forests as well as in
village area. During the movement in
village area, sloth bears had been observed
to feed on Ziziphus and Guava (Psidium
guajawa) fruit in kitchen garden of
villagers. But due to frequent movement
of bear in their kitchen gardens, villagers
have been removing the trees to stop
sloth bear movement. This practice
apparently had created further loss in
food availability for sloth bear. Nature
and place of human-wildlife conflict in
Marwahi range revealed that maximum
cases of attack happened in village area
due to highly fragmented forests and
interspersion. Gaurela and Pendra
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ranges have large contiguous patches
of forests so have minimum incidences
in village area. Attack on livestock was
found very high in village areas because
leopard, jackal and hyena inhabit the
denning sites which were very adjacent to
the village area. However, in Pendra range,
most of incidences occurred at the time of
grazing.

Dependence of people on forest for
the collection of produces is still very high.
Apparently, no management practice
was done for the restoration of habitats
and check in deforestation. Now many wild
species are facing serious threats for their
conservation. Bouldary hillocks not only
provide shelter to sloth bear but also to
other animals such as jackal, hyena and
leopard. Stone extraction has been
observed in and around many denning sites
which is a serious threat for the sloth bear
and others species survival.

Human-wildlife conflict is neither
good for people who lose their lives and
agriculture crops nor animals themselves
whose life remains at stake during
movement outside the forests. Wild animal
survival has been become precarious in
such conflict areas. Due to this conflict
scenario many species are becoming locally
extinet and many are on the verge of
extinction.

Management implications

Sloth bear, jackals and leopard are
found to be most problematic animals so
most of the recommendations given below
revolve around these animals :

1. People should walk in groups to avoid
attack while taking their cattle for
grazing in the forests. Grazing



1356

Indian Forester [October,

animals should be guarded in the
forest as well as in the village area.

People need to be aware about
behaviour of problematic animals such
as sloth bear, jackal, hyena and
leopard so that confrontation can be
avoided.

People should be discouraged tc collect
NTFP from bear locations.

Stone extraction from all bear areas
or forests land e.g. Masurikhar,
Barbasan, Silpahri, Lityasarai, Tauli,
Marakot and Karangra should be
immediately stopped to protect sloth
bear and other animal habitats.

Efforts should be made to restore wild
animal habitats especially sloth bear
and jackals through planting of native
fruiting species such as Ziziphus
mauritiana, Ficus sp. (Bar, Pipal,
Gular) in forest areas..

It has been observed that most of
the villagers do not have proper
cattle shelters. Rather, their cattle
roam in the street of villages and
thus become easy targets for
predators. Hence, livestock
should be properly protected
by building enclosures made up of
rubble walls,

Human-jackal conflict is just new in
this area so there is an urgent need to
assess the status and distribution of
jackal, nature and extent of conflict,
social organization, reproductive
biology, food habits and movement
pattern so strategy could be planed to
deal human-jackal conflict on long
term basis.

Sloth bear population has been
declined by 40% during last six
years so there is need to monitor the
status of sloth bear population in the
area.

SUMMARY

Marwahi Forest Division is well known for human-sloth bear conflict. Available forest
cover is highly degraded, fragmented and interspersed with agricultural crop fields, and
small townships. Data since 1990 onwards reveal 28 cases of human death by wild animals,
comprising of 13 men and 15 women. Except 2, all casualties were caused by sloth bear. 801
incidences of human mauling comprised of 591 men and 210 women were registered by Forest
Department. A maximum of 528 incidences of mauling were caused by sloth bear followed by
220 and 53 by jackals and other wild animals respectively. Range of incidences per month
varied from 51-93 with a mean 66.8 =+ 14.8. In Marwahi range 72.5% incidences of human
mauling occurred in village area followed by 18.5% and 9.0% in forest and house respectively.
Altogether 1453 incidences of livestock lifting were recorded in Marwahi forest division. No
major changes were observed in extent of biotic pressure. However, extraction of stones from
bear den sites has increased considerably. People need to be educated and made aware of
ecology, feeding habits; movement and behaviour of problematic animals such as sloth bear,
jackal, hyena and leopard through seminars and workshop so that people can avoid
confrontation and play an active role in conservation. Livestock should be properly protected
by villagers in enclosures made up of rubble wall. Sloth bear population has declined by 40%
during last six years so there is a need to monitor the status of sloth bear population in the
area.

Key words : Human-wildlife conflict, Mitigation strategies, Sloth bear, Marwahi Forest Division,
Chhattisgarh.
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ARATE! a9 Wosd, AR, sximg § aa—a=gureh ded @ Refy
TIT 99 FH DT P GO
T2 IR d YHoloTHo =™
RilRiky)
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Ao Aedl, g v ok waeRr @ ar A RIfda ok Ires a9e 9 @ Seed 7, s
fog AR iR i smaiford o Sl =nfRd @Ifd drmenT I9a firewt § 99 9 iR 398
wveror ¥ W wftha it Frare @ | ue gggel &t o TR ) 9 art | g9 aret § sl
R xS Ta g gR1 @ ARy | e o' ant § e el @ §@ 40% B9 8 S B,
gafey 39 &5 # #e well @ A1 & Fgwgde gearea veq @ ol anaeaddl 2
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