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Behavioral ecology of the Central Himalayan Langur (Semnopithecus schistaceus) in
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One of the main causes of conflict between humans and wildlife is the destruction of natural

habitat that threatens human livelihood and animal survival. The applicant investigated the be
havioral and ecological adaptability of Central Himalayan Langurs (CHL) (Semnopithecus schist
aceus) living in a high-altitude subsistence farming village area, surrounded by fragmented oak
forest in the Indian Himalayas. Understanding the social organization of CHL and how this m
ay be influenced by interactions with humans and predators is important for understanding lang
urs’ adaptation to their environment. The applicant habituated, individually identified and condu
cted a long-term study on a troop of langurs to answer four basic questions: 1) How do social
grooming networks help to maximize individual fitness?; 2) What is the source of conflict bet
ween CHL and people in such a modified landscape?; 3) What kinds of interactions occur bet
ween CHL and their potential predators in an environment not affected by humans?; and 4) W
hat are the behavioral strategies of CHL in response to predation by dogs in the agricultural fi
elds? Using social network analysis and mtDNA genotyping, the grooming network of females
was elucidated to understand the role rank, age, kinship, group membership status (natal, immi
grant), mating activity, and the presence/absence of dependent offspring on social organization
plays, and their potential impact on individual fitness/survival. High-ranking females had the gr
eatest number of grooming partners, and females with young offspring were groomed longer th
an others. These strong social bonds are known to be beneficial for infant survival in other sp
ecies. Natal sub-adult and immigrant adult females actively facilitated stronger overall social co
nnectivity of other group members through their wide grooming networks. Immigrant females f
ormed strong grooming relationships with females who also had strong bonds, a trait linked in
other species to increased fitness. To systematically identify and quantify areas of conflict bet
ween humans and CHL, the applicant conducted structured interviews of villagers. Also a lang
ur habitat utilization study was conducted. It was revealed that farmers with low agricultural pr
oduction possessed more livestock to compensate for livelihood maintenance. These people were
most affected by langur crop damage. Villagers with more livestock were also more dependen
t on oak trees for fodder and firewood, leading to forest fragmentation and degradation. The vi
llagers perceived this as being a major cause for langurs to feed on their agricultural crops. Q
uercus leucotricohophora was recognized as being critical for langurs as both sleeping and fora
ging sites in their home range, which overlapped with agricultural fields. In contrast, in a grou
p of CHL studied by the applicant away from the village, a feeding association between langur
s and the Himalayan black bear, a known predator elsewhere, was documented for the first tim
e. Quercus semicarpifolia was the crucial resource for both species to survive the winter. In p
articular, bears with vulnerable young cubs benefited as they could forage on the ground off th
e many fruits dropped down by langurs foraging safely up in the trees above. In contrast, lang
urs in the village group frequently had negative interactions with humans and dogs. In the agri
cultural fields, langurs were routinely harassed by humans and sometimes fatally attacked and c
onsumed by dogs. In response, longer tenured adult male langurs took a leading role in directl
y counter-attacking predatory dogs and rescuing females and infants stranded in the fields and
surrounding forest fragment areas. This was the first detailed study of the CHL in its high alti
tude habitat. This study provided behavioral and ecological information valuable for an informe
d conservation management plan for CHL that also benefits local human inhabitants.
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