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Abstract: We documented the food habits of the Himalayan Brown Bear Ursus arctos in Kugti Wildlife Sanctuary, Himachal Pradesh, India,
between 2002 and 2004 using scat analysis (n=222), direct observation (n=57), and feeding sign observations (n=57). We concluded that
Himalayan Brown Bears lead a predominantly herbivorous life style as plant matter occurred more frequently in scats (79%) than animal
matter (21%). During summer, monsoon and fall, the frequency occurrence of plant matter was 72.2%, 77% and 91% respectively. During
early summer, brown bears foraged primarily on green vegetation such as Rumex nepalensis followed by Chaerophyllum reflexum. Based
on direct feeding observations, brown bears were observed to be feeding on 29 species of plants including agricultural crops and one
fungi, Morchella esculenta. The overuse by livestock, decline in local herbs and excessive extraction of high altitudinal medicinal plants in
this habitat may pose a threat to the fragmented brown bear population.
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Food habits of the Himalayan Brown Bear Rathore & Chauhan

INTRODUCTION

Among the four species of bears in India, the
Himalayan Brown Bear Ursus arctos has the smallest
distribution and occurs in very low densities in the alpine
regions of the Greater and Trans Himalayan regions in
India. The species is rare in this area, and usually exists
between 2800 and 4800 m. Brown bear populations
are largely confined to the western and northwestern
Himalayan region in India (Sathyakumar 1999a) and
occurs in the states of Jammu Kashmir, Uttarakhand and
Himachal Pradesh.

The Himalayan Brown Bears occur in rolling uplands,
alpine meadows, scrub and sub-alpine forests in Kugti
Wildlife Sanctuary, Himachal Pradesh. The survival of
brown bears depends on the availability of suitable
habitat, food and water in the sanctuary. The food
habits of brown bears differ substantially in different
geographic areas, and seasonal variation in food
selection is common (Welch et al. 1997; Hilderbrand
et al. 1999b; Rode & Robbins 2000; MacHutchon &
Wellwood 2003; Xu et al. 2006). Understanding food
habits is important to implement bear conservation and
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Figure 1. Study area - Kugti Wildlife Sanctuary, Himachal Pradesh
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management and to assess bear distribution and habitat
use (MacHutchon & Wellwood 2003). The survival of
bears and their physiological activities are governed by
the availability of food items and dietary components
in their habitat. Information on composition and
seasonal variation in bear diet can be collected either
by making direct observations on feeding activities and
signs in these areas or indirectly through scat analysis.
The dietary composition of brown bears using scat
analysis has been widely studied (Mealey 1980; Bunnell
& Hamilton 1983; Hechtel 1985; Mace & Jonkel 1986;
Hamer & Herrero 1987; Ohdachi & Aoi 1987; Cicnjak
et al. 1987; Mattson et al. 1991; Clevenger et al. 1992;
Hewitt & Robbins 1996; Frackowiak 1997; Dahle et al.
1998; MacHutchon & Wellwood 2003; Xu et al. 2006).
This paper presents information on food habits based on
scat analysis and direct feeding observations of brown
bear in Kugti Wildlife Sanctuary between 2002—-2004.

Study Area

Kugti Wildlife Sanctuary (32°20’-32°35’N & 76°35'—
76°55’E) was established in the north-eastern part of
Bharmaur region (Chamba District) of Himachal Pradesh
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in 1962. The sanctuary occupies an area of 379km?
(Fig. 1). The topography of the area is mountainous
with an altitudinal range of 2400-5000 m, and includes
different zones such as temperate (2000-2800 m),
upper temperate (2800-3300 m), subalpine (3300-3600
m) and alpine zone >3600m. From December to March,
the temperature remains less than 10°C and can reach
as low as -10°C during heavy snowfall.

Mean annual precipitation is 1400mm. As a whole,
the climate is temperate with well-marked seasons.
The south-facing physical environment in the Kugti
Wildlife Sanctuary can be described as rocky terrain with
frequent outcrops of huge boulders, slate and rock faces
while the north-facing part of the sanctuary has dense
mixed forests.

In Kugti Wildlife Sanctuary, eight distinct habitat
types include: (i) agricultural land, grassland and forest
blanks opening, (ii) mixed forest with conifers and
broad leaf species, (iii) Himalayan moist temperate
forests with conifers, (iv) along water bodies like river
and streams, (v) dry alpine scrub characterized by
Juniperus species, (vi) riverine forests, (vii) exposed
rock with grassy slopes, and (viii) moist sub-alpine
scrub dominated by Rhododendron species (Fig. 2). In

PREALTE
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addition to brown bears, other animal species in the
study area are the Common Leopard Panthera pardus,
Himalayan Tahr Hemitragus jemlahicus, Himalayan
Musk Deer Moschus chrysogaster, Himalayan lbex Capra
ibex, Goral Nemorhaedus goral, Himalayan Grey Langur
Semnopithecus ajax, Porcupine Hystrix indica and the
Asiatic Black Bear Ursus thibetanus.

METHODS

The Himalayan Brown Bear food habits were
determined by analyzing scat samples, through direct
observations of feeding activities and through the
examination of specific feeding sites. Brown bears were
seen actively feeding during the day. Diet composition
and seasonal variation were studied between the years
2002 and 2004. Direct feeding observations were
made 57 times. Each observation averaged 10-minute
duration using 50X binoculars and visiting the feeding
sites after each bear withdrew.

Fecal (scats) collection
From April 2002 to December 2004, 222 scats were
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Figure 2. Habitat classification of Kugti Wildlife Sanctuary, Chamba District, Himachal Pradesh. The boundary of the sanctuary is indicated

with black outline and the habitats within the sanctuary are shown.
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collected from different parts of Kugti Wildlife Sanctuary,
though a systematic collection technique was not
feasible in the mountainous and often rugged terrain.
Scats were mainly collected while walking along the 22
linear transects, 1km each. Scats were also collected
from areas other than the transects. In the study areas,
brown bears are the largest carnivores, so feces were
identified easily on the basis of shape, appearance and
diameter (mean diameter 3.9cm, <2.6cm and mostly
black in color) (Image 1). Scat collection was most
successful in November (n=46), December (n=44),
August (n=36), and May (n=28) and least successful in
April (n=9). Scats present at brown bear daybeds in open
grazing pastures locally called ‘Gots’, were also collected
(Image 2). Scats were separately placed in plastic bags
and relevant details such as date of collection, location
and location fixes were noted. Samples were air-dried
in the field and then stored until analysis.

Fecal analysis

Bear scats were analyzed in the laboratory following
the techniques described by Mealey (1980), Cicnjak
et al. (1987), Ohdachi & Aoi (1987), MacHutchon &
Wellwood (2003) and Bargali et al. (2004). Scats were
weighed separately and only 10% of each scat was
used for analysis. The sample was immersed in water
for 10-15 hours. Samples were then rinsed thoroughly
using sieves to separate fruit, vegetative and undigested
material, and then suspended in water. Scat samples
were also washed through 0.4mm and 0.7mm sieves.
The remaining portions of scats were oven dried for
15-24 hours at 60°C and then analyzed manually by
separating different components such as hairs, bones,

© Bipanﬁﬁqt_hre

Image 1. Author inspecting the fresh scat of Himalayan Brown bear
in Kugti Wildlife Sanctuary
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claws, teeth, fruits, seeds, ants, insect parts and plant
matter. The plant matter was identified up to the species
level using reference slides from previous collections of
food plants. The dietary composition was estimated in
terms of the frequency of food items in the scats and
ocular estimate of their volume. Estimates of volume
were assigned to one of the three categories: high
(66.7-100 %), medium (33.4-66.6 %), or low (0—33.3 %).

RESULTS

Dietary composition

Both plant and animal matter were found in the diet
of the brown bear in all the seasons (summer n=72,
monsoon n=69, and fall n=81). The frequency of plant
matter (79%) was higher than animal matter (21%) for
all seasons (Fig. 3). Animal matter comprised insects,
ants and unknown items including hairs, bones, jaws,
teeth and claws in the bear diet (Table 1, Fig. 4). The
frequency of ant and other insect parts was 9.3% and
5.2% respectively, and the frequency of hairs was 2.9%,
bone 2.3%, jaws and teeth 0.6%, and claws 0.6%. Plant
matter comprised 10 plant species, but also included
58.3% unknown plant material. Known species included
seeds of Prunus persica, Prunus cornuta, fruits of
Rhamnus virgatus, Viburnum cotinifolium and Berberis
aristata, and Guchhi Mushroom Morchella esculenta.
Scats also contained 7.2% cultivated species such
as wheat Triticum aestivum, jau Hordeum vulgare,
‘bharesh’ Fagopyrum esculentum, ‘phullan’ Fagopyrum
emarginatum, maize Zea mays, and fruits of aru Prunus
spersica, jammu Prunus cornuta, kamulu Berberis

(]
2
s}

2o
S
©

o

(&}
=
©

;23

@

Q

Image 2. Green patch showing herder’s resting place during summer
locally known as “Got” in alpine area. Habitat dominated by Betula
utilis and Rhondodendron campanulatum
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Table 1. Frequency of occurrence and estimated volume of food items in scats of Himalayan Brown Bear in different seasons in Kugti Wildlife
Sanctuary during 2002-2004.

Summer, n=72 Monsoon, n=69 Fall, n=81 Annual, n=222
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Bones 4 3.5 0.27 L 4 2.9 0.20 L 0 0.0 0.00 L 8 23 0.19 L
Jaws, Teeth 0 0.0 0.00 L 2 14 0.07 L 0 0.0 0.00 L 2 0.6 0.05 L
Claws, Nail 0 0.0 0.00 L 2 1.4 0.07 L 0 0.0 0.00 L 2 0.6 0.05 L
Insects parts 8 7.0 0.60 M 6 4.3 0.32 M 4 4.5 0.42 L 18 5.2 0.50 M
Ants heads 16 13.9 1.26 M 12 8.6 0.69 M 4 4.5 0.42 L 32 9.3 0.94 M
Bharesh seeds 0 0.0 0.00 L 7 5.0 0.38 M 1 11 0.04 L 8 2.3 0.19 L
Wheat seeds 0 0.0 0.00 L 6 4.3 0.32 M 0 0.0 0.00 L 6 1.7 0.12 L
Zea mays seeds 0 0.0 0.00 L 7 5.0 0.38 M 0 0.0 0.00 L 7 2.0 0.16 L
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Figure 3. Frequency occurrence of animal and plant matter in scats

of the Himalayan Brown Bear in different seasons in Kugti Wildlife
Sanctuary during 2002-2004. Figure 4. Frequency occurrence of food items in scats of the

Himalayan Brown Bear in Kugti wildlife sanctuary during 2002-2004.

Food items (annual)
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Figure 5. Number of direct feeding observations on food plants by Himalayan Brown Bear in Kugti Wildlife Sanctuary during 2002-2004.

[ £
e
s
LEAST 3
CONCERN
w

© Bipan C. Rathore

Image 3. Himalayan Brown Bear foraging on Rumex nepalensis in Kugti Wildlife Sanctuary.

aristata, Rhamnus virgatus and Viburnum cotinifolium,
and a high amount of herbaceous matter found in the
study area. Ocular estimates were high for plant matter
(66.7-100 %), a medium for insects and ants (33.4-66.6
%) and low for remaining animal and plant matter (0—
33.3 %).

Based on 57 direct observations of foraging bears
made from 2002—-2004, brown bears were found feeding

on 29 species of plants including agricultural crops (Fig.
5). They were found feeding on Rumex nepalensis after
emerging from hibernation. Image 3 shows Himalayan
Brown Bear foraging on Rumex nepalensis in Kugti
Wildlife Sanctuary. Image 4 shows female Himalayan
brown bear with two cubs in Rhododendron patch.
Other food plants/items such as Impatiens scabrida,
Taraxacum officinale, Geranium pratens, Gegea
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elegans, Potentilla argyrophylla, Stellaria media, Stachys
melissaefolia and Geum elatum were also preferred by
the bears.

Seasonal diet

Both plant and animal matter comprised a part of the
bears’ diet throughout the year. Amongst the 15 plant
and animal food items, an overall annual frequency
occurrence of plant matter was highest (58.3%, Table 1,
Fig. 4). The diet comprised five plant species during the
summer season, nine plant species during the monsoon
season and only three species during the fall. A large
part of the scats comprised unknown plant matter.
Animal matter in the brown bear diet comprised eight
different animal species during both summer and
monsoon seasons, whereas no animal matter was found
in scats during the fall season (Table 1).

The frequency of occurrence of animal matter was
highestin summer 27.9%, followed by 22.9% in monsoon
and 9% in fall (Table 1). During summer, hairs and bones
constituted 7%, and insect parts and ants constituted
20.9%. Hairs, bones, jaws, teeth, claws and nails
constituted 10% of the animal matter during monsoon,
and insect parts and ants were 12.9%. There was no
animal matter found in the scat of brown bear during
fall, except for insect and ants, which constituted 9%.
Among the plant matter, the frequency of occurrence
of unknown plant matter was found to be the highest
in the scats during fall (80.9%), followed by summer
(57.4%) and monsoon (44.6%, Table 1). The estimated
volume for unknown plant matter was also high in all
the seasons. Fruits of Prunus persica, Prunus cornuta,
Rhamnus virgatus, Viburnum cotinifolium and Berberis
aristata had a frequency of occurrence of 7.8%, 15.8%
and 9% during summer, monsoon, and fall, respectively.
The frequency of occurrence of agricultural crops was
found to be the highest (15.7%) during monsoon,
followed by summer (1.7%) and fall (1.1%). The annual
frequency of occurrence of agricultural crops was found
to be 7.2%. Morchella esculenta was consumed more
by the brown bear during summer (5.2%) than during
the monsoon season (0.7%). However, the estimated
volume for this fungus was low in all seasons.

Using a one way ANOVA it was found that the bear’s
diet was considerably different between monsoon and
fall seasons (F_,=4.17, df=1, p=0.0011), and there was
no significant difference between the bear diet during
summerand monsoon seasons(ch=4.17, df=1, p=0.226).
Figure 6 illustrates a marked monthly variation in the
occurrence of different food items in scats of brown
bear. Plant matter occurred in the scats from April to

Food habits of the Himalayan Brown Bear Rathore & Chauhan

December. Wheat was found in most of the scats during
summer and fall, and seeds of Fagopyrum esculentum
were found in the scats during August, September and
October. Morchella esculenta was also recorded in scats
during April, May, June and September. Zea mays seeds
were found in the scats during August and September.
Prunuspersicaseedswere foundintheduring September.
Availability of most of the food items of brown bear was
between March and October months. Food plants:
Capsella bursa pastoris, Chenopodium album, Fragaria
nubicola, Rumex nepalensis and Taraxacum officinale
were available throughout March/April to September/
October. Chaerophyllum reflexum, Napeta laevigata,
Origanum vulgare, Potentilla argyrophylla, Impatiens
scabrida, Stachys melissaefolia, Stellaria media and
Typhonum seginatum were also available as food plants
during May to September (Table 2, Fig. 6).

DISCUSSION

While we can determine the frequency of feeding
or presence of certain food items in bear scats, we
cannot determine the quantity of food items consumed.
Clearly, the frequency of feeding was dependent on
the availability of varied types of food material in a
particular area. Additionally, frequent consumption of
small quantities show a high occurrence of the speciesin
the scats, indicating a higher percent occurrence of food
items in the diet (Desai et al. 1997).

Results from various studies conducted on food
habits elsewhere were comparable with our findings.
The food habits of brown bears in Plitvice Lake National
Park, Yugoslavia were studied and plant matter was
found in 76% of the samples, whereas 24% contained
both plant and animal matter (Cicnjak et al. 1987).
Grizzly Bear Ursus arctos horribilis were found to
consume Apples Malus spp. and Plums Prunus spp. in
Montana (Mace & Jonkel 1986). Grasses and sedges
were a staple food for bears, and horsetails, Clover
Trifolium spp. and Dandelions Taraxcum spp. were also
important. Food habits of brown bear were studied in
the Bieszczady Mountains in Polish eastern Carpathians
and the results indicated that grasses and unidentified
plants species constituted a very significant part of bear
diet in summer (Frackowiak 1997). A study on the food
habits of Grizzly Bear in the Firth River Valley, Ivvavik
National Park, northern Yukon, Canada revealed that in
spring, the primary Grizzly Bear food plants were Alpine
Hedyserum Hedysarum alpinum roots and main food
plants in summer were Common Horsetail Equisetum
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Table 2. Availability of food items of Himalayan Brown Bear in different months in Kugti Wildlife Sanctuary.

Food Item Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Artemisia vestita - - - + + + + + + - - -
Berberis aristata (fruits) - - - - + + + + - - - -
Capsella bursa pastoris (leaves) - - + + + + + + + - - -
Chaerophyllum reflexum (leaves) - - - - + + + + + + - -
Chenopodium album (leaves) - - + + + + + + + + - -
Chenopodium foliolosum (leaves) - - - + + + + + + + - -
Fagopyrum esculatum (‘bharesh’ seeds) - - - - - - + + + + - -
Fragaria nubicola (leaves) - - - + + + + + + + - -
Gagea elegans (leaves & roots) - - + + + + - - - - - -
Geranium pratense (leaves) - - - - + + + + + + - -
Geum elatum (leaves, roots) - - - - - - + + + + - -
Hordeum vulgare (seeds) - - - - - + + + - - _ _
Impatiens scabrida (seeds) - - - - - + + + + + - _
Malwa verticellata (leaves) - - - + + + + + + + - -
Morchella esculenta (fungi) - - - + + + - - - - - -
Nepeta laevigata - - - - + + + + + - - -
Origanum vulgare - - - - + + + + + _ _ _
Potentilla argyrophylla (leaves) - - - - + + + + + - - -
Prunus cornuta - - - - - - + + + + - -
Prunus persica (fruits) - - - - - - + + + + - -
Rhamnus virgatus (fruits) - - - + + + - - - - - -
Rumex nepalensis (leaves, roots) - - + + + + + + + + + -
Selinum vaginatum (roots) - - - - - - + + + + + R
Stachys melissaefolia - - - - + + + + - - - -
Stellaria media - - - - + + + + + _ _ _
Taraxacum officinale - - + + + + + + + + + -
Triticum aestivum (leaves, seeds) - - + + + + + + - - + +
Typhonum seginatum (tubers) - - - - + + + + - - - -
Zea mays (seeds) - - - - - - + + + + _ _
Ants, insects - - - + + + + + + + + -
Livestock (Sheep and goats) - - - - + + + + + + - -
(+) present; (-) absent
arvense and Bearflower Boykinia richardsonii,  animal matter such as ants and livestock, particularly

(MacHutchon & Wellwood 2003).

Grizzly Bears consume herbaceous vegetation
commonly during spring and early summer in many
ecosystems. Even in areas with abundant meat and
fish resources, grasses, forbs and sedges comprise a
major part of the bear diet in spring and early summer
(LeFrance et al. 1987). Their findings are consistent
with what we found in Kugti Wildlife Sanctuary where
brown bears were found to extensively dig up the soil
for feeding on grasses, forbs, and roots, and consume

sheep and goats.

Our results were similar to those found in the studies
of Mealey (1980), Servheen (1983), Mace & Jonkel (1986),
Cicnjak et al. (1987), Ohdachi & Aoi (1987) and Hamer &
Herrero (1987). According to Ohdachi & Aoi (1987), ants
(formicidae) were the most abundant animal material.
Observations of diggings and stoneturning in alpine and
sub-alpine zones in our study area suggested that ants
and insects are important food items for brown bears.

The higher occurrence of plant matter in bear diets
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O Plant matter (herbs)

O Morchella esculenta

W Viburnum cotinifolium (fruits)

B Rhamnus virgatus(fruits)

O Berberis (fruits)

B Prunus cornuta (fruits)

Food iten

0 T T T T T
Jan Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec

@ Prunus persica (fruits)

W Zea mays

O Fagopyrum esculatum (seeds)
O Hordeum vulgare (seeds)

B Triticum vulgare (seeds)

@ Triticum aestivum

Figure 6. Presence of food items in Himalayan Brown Bear scats in different months in Kugti Wildlife Sanctuary.

during all seasons could be due to the availability of
preferred herbaceous plants in the study area. Presence
of wheat leaves in the scats indicated that bears
switched to new food sources when herbaceous plants
diminished in October.

Presence of wheat Triticum aestivum, maize, ‘jau’
Hordeum vulgare, and ‘bharesh’ Fagopyrum esculentum
seeds in the brown bear scats in Kugti Wildlife Sanctuary
indicated that when availability of other plants was
scarce, the dependency of bears on alternative food

Image 4. Female Himalayan Brown Bear with cubs in Rhondoden-
dron patch, Nanaun Dhar Kugti Wildlife Sanctuary

resources increased and bears opted to raid crops in
agricultural fields located far away from Kugti Village and
closer to forests. Our study also showed the presence
of Morchella esculenta during summer and monsoon,
which is similar to results of a study on food habits of
brown bears in four diverse areas in Hokkaido, Japan
(Ohdachi & Aoi 1987).

Our study on food habits suggests that brown bears
of Kugti Wildlife Sanctuary are largely herbivorous.
According to our results, herbaceous plants found in
sanctuary areas are a major food source for bears in all
seasons, along with high altitude agricultural crops.

MANAGEMENT RECOMMENDATIONS

The brown bear in Kugti Wildlife Sanctuary faces
biotic interferences due to excessive livestock grazing.
These activities should be evaluated to determine the
possible impact on the habitat use and movement of
brown bears in these areas.

The growth in numbers of livestock (sheep and
goats) and increasing dependency on alpine pastures
is the major threat to bears, and increasingly generates
human-bear conflicts as livestock are preyed upon by
brown bears in alpine pastures from May to October.
Therefore, there is a need for planning strategies for
conflict mitigation, and regulation of livestock grazing in
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the highly preferred habitat use areas. Public awareness
regarding the natural history and behaviour of the
brown bear is necessary for local people.
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