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Summary

The mammalian carnivores are important indicators of ecosystem integrity, they
influence the structure, and reflect the vigor of tropic levels upbn which they depend.
They are also sensitive to the abundance and behavior of the human with which they
coexist. The decline and extirpation of top predators from fragmented systems may
generate tropic cascades that may alter the structure of ecological communities.
Unde'rstanding the ecological processes that cause some species to decline, while others
remain relatively safe, may help to predict future declines and focus conservation.
Although considered members of the same ecological guild, carnivores may vary in their
responses to such disturbances. In particular, differences in body size among carnivore
species have been proposed as an important determinant of extinction probability. It’s the
species biology that determines how well it is able to withstand the threats to which it is
exposed. Like most species today, carnivores are also threatened 'by habitat loss,
degradation, and ﬁ‘agmentation‘the world over. Keeping the higher level of disturbance
which is occurring in the Northeast region I planned to study the impacts of disturbance
such as clearing of forests for habitation, presence of domestic livestock, forestry
operation such as logging and extracting of non-timber forest products, trapping and
hunting for sustenance as disturbance on carnivore populations. The study was conducted

in the low land semi evergreen forests of Pakke Tiger Reserve, Arunachal Pradesh.

For this study following objectives were identified

e Prepare an inventory of carnivore species occurring in Pakke Tiger Reserve.







iii

parameters scores were assign to differentiate on gradient of disturbances. To test the
correlation between the habitat variables, Spearman’s rank correlation test was performed

on habitat variables

Of the recorded six species of Felids from the study area, signs of four species were
recorded in the track plots and out of 15 small carnivores species reported, presence of
nine species was confirmed through tracks, signs and skins (i.e. Mustelids, Vivverids and
Herpestids). Tracks of only six species of small carnivores were recorded from the track
plots. Tracks of Asiatic black bear (Ursus thibetanus) and of wild dog (Cuon alpinus)
were also recorded. Dicho had the highest records of carnivore spécies. Small Indian
civet had the highest of rate of occurrences followed by common palm civets

occurrences.

Non metric multidimensional scaling was performed using SPSS 8.00 software on the
presence - absence data of carnivore species of transect to examine occurrences pattern of
carnivore species so recorded from the study area. All small carnivore multidimensional
scaling shows that, common palm civet and jungle cat occurred together in same quarter
and large Indian civet and yellow throated marten occurred together in a different
quarter. All small and large carnivore multidimensional scaling shows that, tiger, leopard
and wild dog occurs in each quarter separately. Jungle cat and common palm civet

occurred distinctly in a quarter to dholes and leopard cat. Yellow throated marten, large

Indian civet and tiger occurred in separate quadrate
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1. INTRODUCTION

The destruction of habitat has been targeted as one of the most serious threats to
biological diversity world-wide (Wilcove et al. 1998) and in areas with increasing
urbanization, the loss and fragmentation of habitat is virtually inevitable. The mammalian
carnivores are important indicators of ecosystem integrity, they influence the structure,
and reflect the vigor of tropic levels upon which they depend (Eisenberg 1989). They are
also sensitive to presence of humans with whom they coexist (Kucera & Zielinski 1995).
However, be;cause of their low densities, nocturnal and secretive habits, and wariness of
humans they are difficult to study (Sargeant et al. 1998). As a result, the ecology of many
carnivore species and their responses to ecological disturbances such as fragmentation are
often poorly understood. Although considered members of the same ecological guild,
carnivores may vary in their responses to fragmentation. In particular, differences in body
size ambng carnivore species have been proposed as an important determinant of
extinction probability (Brown 1986, Belovsky 1987). The relationship between body sizz
and extinction risk in animals is complex, however, and has been the subject of
considerable debate, with studies predicting and reporting positive, negative, or no
relation of body size to extinction probability (Johst & Brandl 1997). It’s the species
biology that determines how well it is able to withstand the threats to which it is exposed

(Cardillo et. al. 2004). Few studies have evaluated how or why carnivore species differ in

their relative sensitivities to fragmentation effects.

Tropical rainforest contain diverse carnivore assemblages that are structured by the
diversity and abundance of prey (Rabinowitz & Walker 1991, Davies 1962, Mukherjee
1998, Kumar et. al. 2002). Due to the resources being limited, sharing can lead to

competition for these resources and hence greater similarity between species would result




in higher levels of competition between them. Since different species would perform
dissimilarly in competition due to differences in their phenotypes and genotypes, the
stronger competitor would have grater access to resources and would eventually wipe out
the weaker species (Hadin 1960, Mayr 1976) which will be reflected in their distribution

in a habitat.

There are about 272 species of order Carnivora in world (Wozencraft 1989, Corbet & Hill
1992). The order carnivora in India is represented by 55 species (Johnsingh 1986). This
order comprises of large, medium, and small sized animals that are adapted to varied
habitats and habits. Among these carnivores, 58% of the species, which belong to the
families Herpestidae, Viverridae, and Mustelidae (Johnsingh 1986) are commonly
referred to as small carnivores. Only a few of the felids (Felidae) are small, and
sometimes includgd along with these species, when small caraivore community is
considered in it’s entirely. This group of mammals exhibits a high degree of diversity and
endemism in several regions of the world. Mustelidae in India are the most diverse family
containing 16 species in 7 genera, followed by the Viverridae with 9 species in 6 genera
and Herpestidae with 7 species in 1 genus (Johnsingh 1986, Wozencraft 1989, Hussain
1999). The Family Felide in India is represented by three genera in fifteen species.
(Johnsingh 1986) of theses four are large ones, rest eleven species are of small and

medium size cats weighing less than 25 kg ( Mukherjee 1998).

Carnivores are critical for the functioning of natural ecosystems because of the key roles
they play as predators, prey, and seed dispersers. They can affect food webs and
community structures of lower trophics levels (Palomares et al. 1985, Crooks and Soulé

1999.) As predators, carnivores may regulate populations of many species of




invertebrates, rodents, herbivores and other small vertebrates (Palomares et. al. 1995, Ray

1997, Prater 1971).

Of the 55 species of carnivores found in India (Johnsingh 1986) around 49 species occur
in Northeast India. Such rich assemblage of carnivore species might be because of its
location at the convergences of three major bio-geographic realms - Indomalayan,
Palearctic and Ethiopian (Mackinnon & Mackinnon 1974, Mani 1974). The presences or
an absence of any species in a given area is determined by its biogeographical history and
the outcome of the balance between local extinction and colonization. The species is
usually abundant at the core of their global range and becomes rarer at the periphery
probably because of decreases in the recolonization potential at the range periphery. The
diversity of species can be due to presences of diverse habitats, in terms of habitat
structure, benefiting the species to coexist by resources partition and spatially and
temporally Segregation. Many large carnivores are generally habitat specialist and require
large undisturbed areas (Terborgh 1974, Pimm 1991, Seidensticker et al. 1999). Smaller
carnivores those which are of habitat generalists might be positively benefited by
moderate habitat conversion such as, opening up of vegetation, creation of water
resources and creation of agricultural fields which might increase rodent population
(Prakash et al. 1995, Johns 1983), but there might be others, whose population may
precipitate due to these factors because the threshold up to which the species can

withstand the habitat modification varies species to species, beyond which population

declines may occur.

Keeping the higher level of disturbance which is occurring in the Northeast region I
planned to study the impacts of disturbance such as clearing of forests for habitation,

presence of domestic livestock, forestry operation such as logging and extracting of non-




timber forest products, trapping and hunting for sustenance as disturbance on carnivore

populations.

Threats
Mammalian carnivores are thought to be particularly vulnerable to local extinction in
fragmented or degraded landscapes because of their relatively large home ranges, low
numbers, and direct persecution by humans (Noss et al. 1996, Woodroffe & Ginsberg
1998). The decline and extirpation of top predators from fragmented systems may
generate tropic cascades that may alter the structure of ecological communities (Crooks &
Soule 1999). Understanding the ecological processes that cause some species to decline,
" while others remain relatively safe, may help to predict future declines and focus
conservation (Cardillo et al. 2004). Indeed, the persistence of these environmentally
. sensitive and ecologically pivotal species may be indicative of the integrity of entire
| ecosystems (Noss et al. 1996). The underlying cause of virtually all recent and on going
declines of mammal species is the growth of human populations and associated impacts
such as habitat loss, hunting and the spread of invasive species (Cardillo et. al. 2004). As
such, mammalian carnivores can serve as useful tools for the study of ecological

disturbances or for conservation plaﬁning and reserve design (Soule & Terborgh 1999).

Like most species today, carnivores are also threatened by habitat loss, degradation, and
fragmentation the world over (Schreiber et al. 1989, Heydon & Bulloh 1996, Johnsingh
1986). Carnivores sometimes face additional threats, as.they are hunted for meat, fur, pelt
or extraction of secretions from their scent glands (Madhusudan & Karanth 2000). These
threats may be further compounded by their need for large hunting areas and their

dependences on prey species that may themselves be threatened. Despite their ecological




significance and the threats they face, carnivores especially small carnivores have been

poorly studied, particularly in the tropics.

2. Review of literature
There are very few studies in India which deals with the effect of disturbance on

carnivore populations. Pocock (1941), Prater (1971) gave an overview of distribution of’
carnivores in India. In recent years Johnsingh (1986) gave an over view of the diversity
and conservation of carnivores in India. Mukherjee (1997) and Hussain (1999) gave the
current status of smaller carnivores from the Indian subcontinent particularly smaller catsz,

Mustelids, Viverrids, and Herpestids.

Ecological study on Carnivore assemblages related to loss and fragmentations are very
scanty. Kumar et al. (1997) did a study on the management of fragmented rainforests of
the Western Ghats for the conservation of fauna with special reference emphasis on small
mammals. Further, Kumar and Sivaganesan (1998) gave an ecological account of small
carnivores in Nilgiri Biosphere Reserve. Mukherjee (1998) studied habitat use by
sympatric small carnivores in Sariska Tiger Reserve, Rajasthan. Choudhury (1997, 1999)
gave an account of the small carnivores in Assam and Arunachal Pradesh. Sanyal (1999),
Suresh Kumar (1999), Gupta (1999) gave an account of small carnivore conservation in
various states of Northeast India. Kumar and Yoganand (1999) gave an account of
distribution and abundance of small carnivores in Nilgiri Biosphere Reserve. Kumar

(1999), Hussain (1999) gave conservation of status of some endangered species such as

malabar civet (Viverra civetina) and otter (Lutra and Amblonyx spp).

In a recent study entitled impacts of rainforest fragmentation on small mammals and
Herpetofauna in the Western Ghats, South India, Kumar et al (2002) concluded that

changes in the small carnivore community in the rainforest fragments included a decline






4 STUDY AREA
4.1 Arunachal Pradesh

The state of Arunachal Pradesh is situated in the north-eastern most corner of India,
surrounded by Myanmar in the east, China in north and Bhutan in west. It covers an area
of 83,743 km?, of which 82.21% is forested. (FSI 1999). The state has been able to.
maintain such vast expanses of forest due to its low population density (Nanda 1992) as
well as due to the laws like Inner line Regulation Act, 1873, formulated by the British
government, restricting the entry of people from other parts of the country. It is also
partially due to the fact that the state is under the Sixth Schedule of Indian Constitution.
This protects several rights of the indigenous people. As a result most of the land area is

with the people, under community or private ownership.

The state of Arunachal Pradesh has more than 25 groups of indigenous peoples with
distinct linguistic and cultural identities, spread over sixteen districts. The districts are
named after the prominent rivers of the area. These rivers and high mountain ranges have
for centuries protected and served as natural boundary between communities, paving for
their distinct cultures and language. I-;or example, the district of East Kameng is located at
the eastern bank of Kameng River in the western part of the state, where communities like
Nyshis, Sulung, Aka reside. Likewise virtually each district has its own distinct
communities residing in them with their distinct culture. So the Sherdupens, Monpa in
districts of West Kameng and Tawang. MNyishis in Upper, Lower Subanshiri districts
along with Apatanis. Adis are traditionally confined to the districts of East, West, Upper,
Siang. The Tangas, Nocte, Wanchos, Mishmis, Kahamti are found in the eastern part of

the state which comprises of districts like Changlang, Tirap, Lohit.






Tiger Reserve in the year 2002. The parks boundary is delineated by river Pakke in north-
east and east and river Kameng in west, to north it is bound by river Papu, and towards its

south-east is Nameri NP of Assam.

The Forest Divisional Headquarter is in Seijosa, located in Arunachal —Assam boundary
at about 60 km from Tezpur, the nearest town with airport. Administratively the park is
divided in two Ranges, Seijosa Range which comprises of Beats like Dicho and Khari

and Tipi Range.

The area was commercially selective logged before it was declared as Game Reserve.
This continued till its notification as Wildlife Sanctuary in 1979. The area was
extensively worked under Assam Cane Mohal system till 1991. In this the contractors
were allotted vast area on lease for extraction of cane for ten years (Arunachal Pradesh
Forest Department. Areas like West-bank, Khari, and Tipi were extensively worked under
this system. The surrounding hills of Dicho were heavily denudated by the continuous
pounding, by Indian Army for their field-gun practices till 1997. At present large number
of villagers daily go to this hill for collecting metals pieces to shell in the local markets as
scraps. One village Mobusa, located in Dicho area of the park, was shifted out from
sanctuary area in 1992. Papum RF with an area of 1064 km? was earlier part of Khellong
Forest Division. It is continuous to Pakke WLS. Pakke River separates the park and the
Reserve. The reserve area is extensively used by the villagers for jhum cultivation and for

commercial extraction cane.
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4.2.2 Climate
The study area receives on average rainfall of 2500 mm per year (Datta 2001). Rainfalls

are received both from the south-west monsoon during the months of May — September
and the north-east monsoon during December to April. With relatively dry period

between the months of November and February, which is the cold period for the area.

The hottest part of the year is the months of April to June with occasional rainfall. The

temperature ranges between 29° C + 4.2 and 18.3° C+ 4.7 (Datta 2001).

4.2.3 Vegetation

The general vegetation of the area is Assam tropical semi-evergreen forest 2B/C1

(Champion & Seth 1968). The vegetation is dense with a high plant and woody lianas and

climber’s diversity. A total of 234 plant species (Angiosperms) were recorded with high

representation of species from the Euphorbiaceae and Lauraceae (Datta & Goyal 1997).

The forest has a typical layered structure and the major emergent species are Tetrameles
nudiflora, Ailanthus grandis and Altingia excelsa (Singh 1991). There is distinct middle
storey, largely made up of shrubs like such as clerodendron. The forest types include
Tropical semi-evergreen forests along the lower plains and foothills dominated by
Polyalthia simiarum, Pterospermum acerifolium, Sterculia alata, Duabanga grandiflora
(Singh 1991, Data & Goyal 1997). The Tropical evergreen forest are scattered along the
lower plains and foothills, dominated by Altingia excelsa, Mesua ferrea and other middle
storey trees belonging to the Lauraceae and Myrtaceae. Hill slopes are dominated by
Mesua ferrea and Castanopsis spp. Moist areas near streams have a profuse growth of
bamboo, cane and palms. About eight species of bamboo occur in the area (Singh 1991),

in moist areas in gullies, in areas previously under settlements or subjected to some form

of disturbances on the hill slopes (Datta 2001).
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4.2.4 Fauna

Among mammals, large herbivore fauna found here include elephants (Elephas
maximus), sambar (Cervus unicolor), barking deer (Muntiacus muntjak), hogdeer (Axis
porcinus) and wild pigs (Sus scrofa). There are also reports of goral (Nemorhaedus goral)
and serow (Nemorhaedus sumatrensis) occurring in higher reaches of the park. The
carnivore fauna includes tiger (Panthera tigiris), leopard (P. pardus), clouded leopard
(Neofelis nebulosa), wild dog (Cuon alpinus) and smaller cats, like leopard cat
(Prionailurus bengalensis), jungle cat (F. chaus) etc. Among Viverrids and Mustelids;
Common palm civet (Paradoxurus hermaphroditus), Himalayan masked palm civet
(Paguma larvata), Binturong (Arctictis binturong), Yellow throated marten (Martes
flavigula), large Indian civet (Viverra zibetha), small Indian civet ( Viverricula indica),
spotted linsang (Prionodon pardicolor) (Datta 1999), small Indian mongoose (Herpestes
auropunctatus), common mongoose (Herpestes edwardsi), striped backed weasel
(Mustela strigidorsa), yellow-bellied weasel (Mustela kathiah) (Datta 1999), ferret
badgers (Melogale spp) are also reported. During this study period tracks and scats signs
of Eurasian otter (Lutra lutra) and small-clawed otter (Admblonyx cinereus) were
observed. The arboreal mammals are represented by rhesus macaque (Macaca mulata),
Assamese macaque (M. assamensis), capped langur (Trachypithecus pileatus) and four
species of squirrels viz, Malayan giant squirrel (Ratufa bicolor), Pallas red bellied squirrel
(Callosciurus erythraeus), hoary-bellied squirrel (C. pygerythrus) and Himalayan striped
squirrel (Tamiops macclellandi). The area has several amphibian species which are least
studied, there are reports of three species of turtles - Assam roofed (Kachuga sylhetensis),
Asian leaf (Cyclemys dentate), Indian peacock turtles (dspideretes hurum) and more than
twelve species of snakes (Datta 1999) such as like reticulated python (Python
reticulates) and Burmese python (Python molurus bivittatus) have been reported from the

area (Datta 2001), During the period of this study a twelve foot long king cobra

12



(Ophiophagus Hannah) was rescued and crab-eating mongoose (Herpestes urva) was also

sighted.

From the area around 256 bird species have been recorded (Datta et al. 1998). These
include three species of hornbills, the great hornbill (Buceros bicornis). Wreathed
hornbill (Aceros undulates), the oriental pied hornbill (4nthracoceros albirostris) and
Rufous-necked homnbill (Aceros nipalensis). Apart from this, eight species of bulbuls,
five species of mynas, four species of green pigeon, four species of parakeet, cuckoos,
red-headed trogon, and four species of flowers-peckers has been recorded (Datta et al.
1998). Among pheasants, jungle fowl (Gallus gallus) and black crested khaleej pheasants
(Lophura leucomelana lathami) are most abundant and frequently encountered. (Datta
2001), though the calls of grey peacock pheasants (Polyplectron bicalcaratum) is also

frequently heard.

The main study sites falls in Seijusa range of the Pakke Tiger Reserve. Four sites were
identified for monitoring the presence and absence of carnivore species and its

relationship to habitat attributes and disturbance levels.

5. METHODOLOGY

5.1 Selection of study sites
Study sites were selected from within the Pakke Wildlife Sanctuary and adjoining Papum

Reserve Forests, on the basis of various parameters which might have affected the habitat
structure of the area. These parameters include, distances from nearest village, presences
of domestic dog and domestic cow, logging history of the area, history of commercial
cane extraction, presences of signs of hunting or trapping of wild animals, construction of

recent road construction, extensive fishing in the streams by using gelatin and chemicals

13



like pesticides and herbicides, history of area being used for field-gun practices by Army.
On the basis of above mentioned parameters, areas selected were West bank, Khari, and
Dicho blocks which are all within sanctuary and Lanka Block in Papum Reserve Forests
for laying track plots. The distances between the two adjoining sites were on an average

eight kilometer.

5.2 Laying of track plots
Once areas were identified, three transects of length three km were chosen randomly in

each area. fn the transects so selected, a track plot of 3x2m was made by loosening soil
and clearing litters like leaf fall, twigs, over which fine sand particles from the
surrounding was spread, at every 250 m interval. In areas where such sand particles were
not available, a soft layer of soil was sprinkled all over by sieving soil particles through 3
mm mesh wire. In a transect twelve track plots were laid, so in each study site thirty six

track plots were laid ,which covered an area of nine kilometer.

5.3 Measurement of habitat attributes
A circular plot of five meter from the center of each plot was laid to measure habitat

attributes such as, canopy cover, canopy height, shrub cover, shrub height ,distances from
nearest village, number of lianas (>10 cm), number of trees (>20 cm at breast height),
number of tree species, canopy cover within each circular plot was measured by using
Densitometer at four side and center of the circular plot. The lowest continuous branch
layer within the circular plot was taken for measurement of canopy height. Canopy height
was measured by a calibrated pole. Shrub cover was estimated occularly. Average heights

of most dominate shrub cover was measured by a calibrated pole. Number of trees (>20

14



cm at breast height) within the circular plot were counted and their vernacular names

were noted.

Number of lianas (>10 cm) within each circular plot were counted at the base. The GPS
location of each track plot was noted. The distances from the nearest human habitation to

the track plot was noted from GPS.

5.4 Identification of track and signs
Guwahati and Itanagar zoos were visited to identify and differentiate the tracks of various

carnivore specie found in the study area. With the help of zoos staff, I took photograph
and measured the length, breadth and stride of targeted carnivore species. Thesg
measurements were the index for species identification in track plots. These
measurements were taken by lying wet track plot within the enclosures. During the study
period, villagers caught a leopard cat (Prionailurus bengalensis). Its track shape and size
recorded. I had two sightings of jungle cat, its tracks were search and recorded for
identification. During the study period, I could record the shape and size of tracks of one
dead large Indian civet (Viverra zibetha), two small Indian civet (Viverricula indica),
which were caught in traps laid for pheasants by the villagers. Castings of these dead

animals’ tracks were taken on plaster of paris cast. I took help of experience trackers to

identify the tracks in field.

Field guide for identifying tracks by Gurung and Singh (1996) was extensively used for

identifying, especially small carnivore’s tracks.
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5.5 Records of track plots
I laid 36 track plots in the three randomly selected transects in each area. A total of 144

plots could be laid. The selected areas were on an average separated from the nearest site
by eight kilometers, though forest connectivity was present, except for site Lanka in

Papum Reserve Forests which was separated from the rest by Pakke River.

A transect was on an average visited every fifteen days. On an average six visits were
made to each site. The total plots thus moqitored were 864. At every visit, date, time,
weather and general condition of track plot were noted. Track signs of every species
captured in tracks plots were recorded. The presence of other indirect evidences such as
scats of carnivores, pellets and dung of herbivores were also recorded. Wherever possible
tracks length, breadth, stride and steps of every‘carnivore species visiting the plot was
recorded and if possible was identified to species level. When ever a carnivore track was
not identified to species level it was recorded as guild of civets, and small cats. Civets
included tracks with distinct nail marks, other than that of wild dog and jackal tracks.
Those unidentified small sized tracks with toes without distinct nail marks were included
as small cats. The unidentified tracks were assigned to respective guilds only after
consultation with my experienced assistants. Records of sightings of animals and of
indirect evidences, such as scats, pellets of herbivores and tracks of carnivores between

two track plots were also recorded.

6. Disturbance parameters

The various disturbance parameters were scored from 3 to 1 as degree intensity of

disturbance. Presence or absence of carnivore species in an area might not have direct
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link with these parameters. The different parameters were selected on the basis of

disturbances per se, these were,

Disturbance parameters Disturbance score

i) Presence of cattle 2

ii) Logging history/present cane working 2

iii) History of firing (by Army) 2

iv) Trap signs/hunting 3

v) Fishing 2

vi) Presence of domestic/feral dogs 3
Presences of cattle have negative affect on the presences of rodents (Mukherjee 1998),
which are one of the major diet of small cats (Mukherjee 1989, Kitchener 1991). Cattle
are signs of wealth for the local people and are reared for meat and to meet the cost of any
eventually. The cattle are left free in forest without any herdsmen. The effects of selective
logging range from an alteration in the distribution and abundance of resource to the
changes in microclimate and a reduction in availability of breeding sites, nests and
refuges for birds and arboreal mammals (Johns 1983). All the study area was worked
under Assam mohal system of cane extraction. In which contractors were allotted ten

years of lease for extracting cane from allotted area. Large number of labourers was

employed for these purposes (Arunachal Pradesh Forest Department).

Indian army has been using the hill tops of Dicho for field-gun practice since 1965 till
1997 (Arunachal Pradesh Forest Department). Around four hilltops were the target spot,
The impact areas have completely removed the tree cover from these areas. At present
hundred percent of vegetation of this area composes of tall grasses. A scat of tiger was

found in one of this hill tops. The villagers from the nearby villages frequently go these

hilltops for collecting shell metal pieces.
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9.3 Response to disturbance

Secondary forests, fallows and mosaics of pasture and forest which are created and
influenced by human activities might have greater wildlife biomass than undisturbed
forests (Robinson & Bennet 2004). Studies in Africa and South east Asia have reported
that civets and other omnivores species to increase in abundance in slightly disturbed or
logged forest (Johns 1983). In this study occurrence of small Indian civet was most
common and abundant of all carnivores recorded. Study by Kumar et.al (2002) in
Kalakad-Mundanthurai Tiger Reserve also recorded higher abundances of small Iﬁdian

civet in fragmented areas, which is contrary to study of Heydon and Bullohs (1996)

findings. Persistence of small Indian civet in such area could due to it being more
omnivores and being more terrestrial, has under storey cover to forage and take shelter. In
contrast arboreal and predominantly frugivorous palm civets may suffer in matrix of open

and closed forests (Kumar & Yoganand 1999). Yellow throated marten and large Indian

civet occurred in sites of least disturbances.

Jungle cat is known to be tolerant of disturbance and human presence and might even get
benefited from it due to increased abundance of rodents which are their major diet
(Mukherjee 1998). This study shows that jungle cat occurred in areas of moderate
disturbances. Nothing much is known about habitat preferences of leopard cat (Kumar &
Yoganand 1999), typically the leopard cat occurs in moist forested areas (Nowell &

Jackson 1996). In this study the leopard cat occurred in least disturbed areas.

Carnivores are been preyed upon and destroyed by their own and other species (Prater
1971). The rivalry and competition for food has marked influence on the habits these
carnivores especially among large carnivores (Prater 1971). So the response of these large

carnivores to disturbances will be mostly influenced by these habits and the abundances
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