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Figure 1. The location of villages around the Pakke Wildlife Sanctuary, Arunachal Pradesh, India.

and foothills, while subtropical, broadleaved, evergreen and
dense forests occur at elevations of 900 to 1,800 m above
sea level. The Nyishi tribe lives around the sanctuary, one
of the major elements of the human population living in the
region, which also includes Nepalies, Kuli-bengalies and
Bodo tribes.

Methods

A population survey was carried out at selected sites
in and around the sanctuary over three years (2001-2003).
We interviewed the sanctuary patrols, the range officer and
the residents of peripheral villages for information as to
the occurrence of capped langur groups in the area. A line-
transect method was used to cover all areas in the sanctu-
ary (Brockelman and Ali 1987). Total-count sampling was
used in the areas of undulating terrain (NRC 1981). Repeat
surveys were conducted on foot, recording group size and
structure, sex ratio, vegetation type and any disturbances due
to human activities such as settlements, grazing, logging,
agriculture, hunting and poaching. Surveys were carried
out by one researcher and two local guides from 06:00 to
11:00 and 14:00 to 18:00 or sunset. The langurs were clas-
sified into four age categories; adult, sub-adult, juvenile and
infant based on the morphological differences described by
Stanford (1991).
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Results

Population distribution

The surveys covered 201 km of transect in ten differ-
ent locations (Table 1). Most of the groups sighted were at
altitudes of around 800 m (26 groups), and mostly in tropi-
cal semi-evergreen forest and moist deciduous forests. Of
the 26 groups, 20 were in the sanctuary and six were on the
periphery. The maximum number of groups (4) and individu-
als (38) were recorded at Bhola Nallah Pung (Table 1). Groups
ranged in size from 2 individuals to 13, with an average of
7.5 individuals per group.

Group composition

The group structure and composition of capped langurs
is shown in Figure 2. Nearly 90% of the population was
recorded in one male—multi female social system. The male-
female sex-ratio for identified adults was 1:3.6. A group size
of 7-9 individuals was most commonly sighted.

Demography of the villages and the livestock

Demographic information on the villages and live-
stock around the sanctuary, and who are dependent on the
sanctuary for their daily needs, is shown in Table 2. We
counted 37 villages, totaling 815 houses, 4,787 people in the
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Table 1. Numbers and average size of the groups and population density of capped langur.

Relative abundance

Location Distance (km) No. of groups No. of individuals (groups/10 km) Average group size
Khari 28 3 23 1.07 7.7
Upper Dekorai 25 2 13 0.80 6.5
Bhola Nallah Pung 16 4 38 2.50 9.5
Lalung Nallah Pung 18 2 11 1.10 5.5
Mabhauth Palti Nallah 06 2 17 3.30 8.5
West Bank 25 2 14 0.80 7.0
Dichu 28 2 15 0.71 7.5
Tipi (Mithun Nallah) 32 3 25 0.94 8.3
Hatiputi 15 4 24 2.70 6.0
Nameri 08 2 15 2.50 7.5
Total 201 26 195
Average 7.5/group 1.29

surrounding area of PWLS. No human habitation was recorded

inside the sanctuary. The number of cattle was 1,967, which Infants

generally use the buffer zone of sanctuary for grazing. 15% Ad“ﬁ{;‘oales
Threats

Illegal hunting and the depletion of food plants impor- Juveniles

tant to the langurs due to the collection of non-timber forest 1%

produce (NTFP) were found to be the most serious threats

(Fig. 3). Five capped langur groups totaling 37 individuals Sub-adults

were recorded in December 2001 next to the eastern bound- %

ary of the sanctuary in Hatiputi area, which comes under the Unidentified

jurisdiction of Nauduar RF, Assam, but by the end of Decem- 2%

ber 2002, the number had dropped to 13; twenty-four lost Adm;lfﬁ/males
within a year (Kumar and Solanki 2004). Of these, four died °
due to accidents (two electrocutions, one bitten by a domes-

tic dog and one fell out of a tree during ground foraging and
social playing respectively) and the remaining individuals
were hunted by tribal groups for bushmeat, ethno-medicine
and socio-cultural practices (Table 3). They are also traded in
local and external markets.

Extraction of plant resources

The plants exploited by the local people are shown in
Table 4. A number of them are also important foods for the
langurs. We recorded 37 plant species of 29 families being
used by local people inhabiting the surrounding area of the
sanctuary (Table 4). Of these, 21 were also used by the capped
langur and other primate species in their diet (Kumar and
Solanki 2003; Kumar 2006).

Discussion

Capped langurs occupy all types of habitat inside and out-
side the sanctuary, but the tropical evergreen and semi-ever-
green, deciduous forests with such trees as Ficus bengalensis,
Ficus glomerata, Bombax ceiba, Altinga excelsa, Gmelina
arborea, Morus levigata have been found to be important for
the distribution of capped langurs in the region (Kumar 2006),
and the availability of food trees may be a limiting factor
(Joseph and Ramachandran 2003). Most of the langur groups
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Figure 2. Group composition (%) of capped langur (Trachypithecus pileatus).
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Figure 3. Categories of threats to species and their habitats in the Pakke
Wildlife Sanctuary, Arunachal Pradesh.
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Table 2. Demographics of human and cattle’s population around the Pakke Wildlife Sanctuary, Arunachal Pradesh, India.

Distance (km) from the

Village No. of households Total human population Total cattle population sanctuary boundary (approx.)

Eastern border

1. Murgaso 8 44 43 7.0
2. Mabusa IT 9 44 71 3.0
3. Lanka 10 55 18 1.5
4. Jolly 18 122 156 1.0
S. Goloso 22 116 225 0.5
6. A3 5 44 79 0.4
7. Mabusa I /A2 29 148 174 0.4
8. Upper Bali 18 87 74 0.3
9. Lower Bali 13 88 94 0.3
10. Upper Seijosa 120 800 133 0.4
11. RWD Colony 15 45 25 0.3
12. Dorlong 53 323 178 0.3
13. Lower Seijosa 55 350 90 0.4
14. West Dekorai 20 56 32 0.2
15. Lomta 5 33 4 2.0
16. Yayak 6 36 9 3.0
17. Sochang 9 30 11 3.0
18. Longpung 6 22 3 3.5
19. Alongtopte 11 34 20 5.0
20. Hrah 7 39 18 6.0
21. Moglong 7 40 10 7.0
22. Pakke Kessang 65 500 209 9.0
North-eastern border
23. Sebba 7 34 12 1.0
24. Ningcho 8 40 10 4.0
25. Pako 9 44 0 5.0
26. Yarte Pabe 11 51 12 3.0
27. Chemgeng 8 38 3 6.0
28. Pasa 10 34 12 8.0
Western border
29. Balukpong 150 900 156 2.5
30. Tipi 45 325 56 0.5
31 Pinjoli 7 40 6 0.5
32. Sessa 6 32 4 12.0
33. Tributary 6 36 3 11.0
34. Sedal 8 42 8 10.0
Northern border
3s. Kuppi 11 40 3 10.0
36. Kimi 8 36 2 1.5
37. Sakchakchum 10 39 4 2.2
Total 815 4,787 1,967

Table 3. Ethnozoological uses and trading of body parts of capped langur (Trachypithecus pileatus).

Body part Use Market value (Rs)
Skin with fur (body) Making children’s clothing and small bags 500-800/piece
Skin with fur (tail) Used for wrapping around the Dao (a big knife) 400-500/piece
Meat Food 10-115/kg
Dry liver Eaten by women for safe and easy childbirth 400—450/item
Bones Headache and cure for rheumatism -

Teeth Ornamentation (men, women and children) -

Skull Home decoration and used in some cult and religious practices -

Dry gall bladder Treatment of malaria, typhoid and other kinds of fever -

Skin of forehead An amulet for curing undiagnosed prolonged disease -
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recorded were between 400 m and 1,500 m above sea level.
The largest numbers were recorded in the south-eastern part
of the sanctuary, from Dichu to west of Tipi. Harwich (1972)
argued that evergreen forest is necessary and is always present
in the home ranges of this arboreal species.

The size and composition of social groups varies geograph-
ically (Chivers and Raemakers 1980) because of habitat struc-
ture and food availability. Mukherjee (1978) recorded a group
size of 7-13 for this species in the Manas Wildlife Sanctuary,
Assam, and 5-16 in Tripura (Mukherjee 1982). In the Tinsukia
district of Assam, Choudhury (1995/1996) recorded group sizes
of 5-15 individuals. Disturbance, especially hunting, in the
Pakke Wildlife Sanctuary may have been the cause of slightly
smaller group sizes (2 to 15 individuals). Gupta (1994) recorded
smaller groups, averaging of 5.7 individuals, in Gumati Wild-
life Sanctuary, Tripura, and similar or slightly larger average
group sizes have been recorded elsewhere in northeast India
(9.7—Mukherjee 1978; 10.0—Choudhury 1995/1996) and

Population status and conservation of capped langur

Bangladesh (6.4—Islam and Husain 1982; 7.0—Green 1978;
and 7-9—Stanford 1987, 1989). The average group size of
capped langur is small when compared to other Indian colobine
monkeys such as Trachypithecus. geei, T. obscura, T. johnii,
T phayrei, T. senex, T. vetulus, P. melalophos, Semnopithecus
entellus, Presbytis thomasi, and Presbytis rubicunda (Table 5).
Variation in group size in different habitats may be due to the
difference in the distribution, abundance and quality of the
food resources in the habitat and the population density.

The Pakke Wildlife Sanctuary is also a tiger reserve;
hence the core area is mostly free of biotic pressures except
for the occasional organized hunting and poaching trips, as
informed by the local hunters. Hunting, poaching and habi-
tat destruction, is frequent in the adjacent forest areas of
PWLS such as Hatiputi, Nauduar, Charduar reserve forests
and Nameri National Park in the Sonitpur District of Assam
(Choudhury 1996; Kumar and Solanki 2004; Kushwaha and
Hazarika 2004).

Table 4. Plants used by local people and included in the diet of the capped langur (Trachypithecus pileatus).

No.  Scientific name Family Habit Commercial/ subsistence use
1. Spondias axillaries' Anacardiaceae Tree Edible fruits, bark is chewed as substitute for betel nut
2. Mangifera sylvatica® Anacardiaceae Tree Edible fruits
3. Spondias pinnata Anacardiaceae Tree Edible fruits, firewood
4. Livistona jenkinsiana Arecaceae Shrub Leaves for thatch roofing, fruits/seeds edible
5. Horsfieldia kingii Arecaceae Tree Seeds used as betel nut
6.  Calotropis procera Asclepiadaceae Tree Edible seeds
7. Oroxylum indicum Bignonaceae Tree Medicinal value of seeds
8. Bomabx ceiba' Bombacaceae Tree Cotton from pods
9. Canarium bengalense Burseraceae Tree Resin used as insect repellent
10.  Bauhinia variegate' Caesalpiniacea Tree Flowers used as vegetable
11. Terminalia chebula® Combretaceae Tree Medicinal value of fruits/seeds
12. Terminalia bellerica Combretaceae Tree Medicinal value of fruits/seeds
13.  Dillenia indica’ Dilleniaceae Tree Fruit used as souring agent in food
14.  Elaeocarpus floribundus’ Elaeocarpaceae Tree Seeds used as rosary beads
15.  Turpinia pomifera’ Staphyleaceae Shrub Firewood, bark is used for making fine rope
16. | Gynocecardia odorata Flacourtiaceae Tree Bark is used as fish poison
17.  Gmelina arborea' Verbenaceae Tree Important timber and fodder species
18.  Talauma hodgsonii Magnoliaceae Tree Low-grade timber, firewood
19.  Polyalthia simiarum Anonaceae Tree Firewood, bark is used for making coarse rope
20. Chisocheton paniculates’ Miliaceae Tree Low-grade timber, firewood
21.  Baccaurea ramiflora’ Averriiaceae Tree Edible fruits
22.  Bridelia retusa’ Euphorbiaceae Tree Firewood
23.  Artocarpus chaplasha' Moraceae Tree Timber
24.  Garcinia cowa' Clusiaceae Tree Edible fruits
25.  Castanopsis sp. Fagaceae Tree Timber
26.  Altingia excelsa’ Hamamelidaceae Tree Edible fruits
27.  Kydia calliciana® Malvaceae Tree Firewood
28.  Dendrocalamus hamiltonii' Poaceae Bamboo Young tender shoots
29.  Sterculia villosa' Sterculiaceae Tree Flowers used as vegetable
30.  Anthocephalus Kadamba' Rubiaceae Tree Flowers used as vegetable
31.  Aquilaria agallocha Thymelaeaceae Tree Resin
32.  Musa spp. Musaceae Tall herb Young leaves, stem, root has medicinal value
34.  Syzygium formosum' Myrtaceae Tree Edible fruits
35.  Paederia foetida Rubiaceae Climber Medicinal uses, body pain, kidney trouble
36. Vengueria spinosa’ Rubiaceae Tree Edible fruits, medicinal value
37.  Mikania micrantha' Moraceae Climber Leaves used for clotting of blood

! Plant species included in the capped langur diet.
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Table 5. Summary of different colobine monkey social systems.

Species Average group size Group type Study area Source

Trachypithecus pileatus 7.50 1 or 2-male Pakke Wildlife Sanctuary, Arunachal Pradesh, India = Present study

T pileatus 9.70 1 or 2-male Assam Mukherjee 1978

T. pileatus 6.40 1 or 2-male Madhupur National Park, Bangladesh Islam and Husain 1982
T. pileatus 7.00 1 or 2-male Madhupur National Park, Bangladesh Stanford 1987

T. pileatus 9.00 1-male Madhupur National Park, Bangladesh Stanford 1989

T. pileatus 5.70 1 or 2-male Gumati Wildlife Sanctuary, India Gupta 1994

T. geei 8.20 1-male Western Assam, India Srivastava et al. 2001

T obscura 17.00 1 or 2 male Krau Game Reserve Curtin 1980

T. obscura 10.30 1 or 2 male Krau Game Reserve MacKinnon and MacKinnon 1980
T. johnii 17.00 1 or 2 male Ootacumnd Area Nilgiri Hill Poirier 1970

T. johnii 18.50 1 male Mundanthurai Plateau Sunderraj 2001

T. johnii 5.89 1-male/multi-male = Silent Valley National Park, India Joseph and Ramachandran 2003
T. phayrei 15.00 1 or 2 male Gumati Wildlife Sanctuary, India Gupta and Kumar 1994
T. phayrei 11.00 1 or 2 male Bangladesh Ahsan 1994

T. phayrei 8.80 1 or 2 male Rajkandi Reserve Forest, Bangladesh Stanford 1988

T. senex 11.00 1-male — Rudran 1973

T. vetulus 8.40 — Polonnaruwa Rudran 1973

T. vetulus 8.90 — Horton Plains Rudran 1973

P. melalophos 15.00 1-male Krau W. Malaysia Bennett 1983
Semnopithecus entellus 11.00 Multi-male — Curtin 1975

S. entellus 5-100 (range) I-male/multi-male  North India Jay 1965

S. entellus 22.00 1-male (most) — Hladik 1977

Presbytis thomasi 1.00 1-male — Gurmaya 1986
Presbytis rubicunda 7.00 1-male — Davies 1984

Presbytis aygula 7.00 1-male — Ruhiyat 1983
Procolobus badlus 20.00 multi-male — Struhsaker 1975
Presbytis cristata 15.00 1-male — Wolf and Fleagle 1977
Colobus satanus 15.00 two-male Douala-Edea, Cameroon Mckey and waterman 1982
Colobus guereza 12.00 I-male/multi-male  Kibale, Uganda Oates 1974

Colobus guereza 7.00 l-male/multi-male = — Dunbar 1987

Nasalis larvatus 12.00 1-male — Yeager 1989

Habitat destruction for agricultural activities, perma-
nent settlement, fuel and fodder, and for minor forest pro-
duce is also a threat to the sanctuary, and has been since
the mid 1990s. There has been an unprecedented number
of encroachments by the Bodo tribe, involving clear fell-
ing of mature forests for agriculture and settlements in
the area bordering the Nameri National Park (Assam) and
Pakke Wildlife Sanctuary. Choudhury (2002) reported that
reserved forested areas close to the sanctuary and Nameri
National Park had been fully converted into agricultural
lands and permanent settlements by the end of 2000. The
macaques adapted, occupying nearby tea gardens and vil-
lage woodlands, but the capped langur is now restricted to
a few fragmented forests. Crop raiding began following
this loss of habitat, as was also reported by Das (1998) in
Tripura. The villages close to the sanctuary are using it for
grazing; regularly sending large numbers of cattle into the
forest there. Grazing pressure is highest from September
to November in the sanctuary when agricultural fields are
sown with paddy and others crops.

Capped langur, one of the most threatened primates of
India due to hunting for their fur and Bushmeat, requires
special attention for its long-term survival. The species is
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declining due to habitat loss and fragmentation and hunting
in the entire distribution range of northeast India (Srivastava
2001a, 2001b; Kumar and Solanki 2004) and particularly in
Arunachal Pradesh (Solanki and Chutia 2004; Kumar 2006).
Preventing hunting and habitat destruction in these protected
and non-protected areas is vital for protecting and conserving
the species from extinction.
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Social group of capped langur (Trachypithecus pileatus) at Pakke Wildlife Adult capped langur male presenting sexual solicitation during the mating
Sanctuary, Arunachal Pradesh, India. Photograph by Awadhesh Kumar. season to attract the female. Photograph by Awadhesh Kumar.

Fur of capped langur is used to decorate the sheath of a traditional Dao (a big A group of local people carrying the traditional Dao in sheaths decorated with
knife). Photograph by Awadhesh Kumar. capped langur fur. Photograph by Awadhesh Kumar.

Pregnant female capped langur (Trachypithecus pileatus). Photograph by Deforestation around the Pakke Wildlife Sanctuary, Arunachal Pradesh. Photo-
Awadhesh Kumar. graph by Awadhesh Kumar.
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