
Introduction breeding behavior of tiger is quite meager. The study on 
the relationship between the breeding biology and scent From anecdotal accounts to scientific studies 
marking was carried out in Simlipal Tiger Reserve of significant advances have been made in the documented 
Odisha (Choudhury, 1999). From his studies very valuable information on tiger (Panthera tigris), leopard (Panthera 
observations came on the relationship between scent pardus), lion (Panthera leo), jaguar (Panthera onca) and 
marking and breeding condition of Khairi, a tigress raised snow leopard (Uncia uncia). The tiger (Pathera tigris) is 
by him in semi-captivity probably the most widely studied subject on the big cats 

in the wild. But most of the data deals extensively with According to him marking by tiger is urine borne 
the habitat and prey preferences, and the dynamics of and the marking pheromones are highly volatile amines 
the populations of the species. The study on the fixed on neutral lipids; scent marking is stimulated by 
relationship between their behavior of marking spots possessive instinct, not only of territory but also of 
and objects from time to time with their urine borne property; scent marking by tiger can have relevance to 
scent did not go beyond interpreting its value as a marker olfactory identification of marks left by other tigers in the 
of land tenures established by the tigers. area only if the tiger has such microscopy in its nose to 

identify the individual specific minimal variations in Tigers seek or avoid social contact, depending on 
conspecific markings; a tiger's nose should necessarily be the context, using a complex communication system 
sensitive enough to make out and remember each code based on scent marking, visual marking and vocalizations 
of differential combination of different amines in its own (Smith et al., 1989). There are innumerable scientific 
marking and separately of every other conspecific. That studies known to establish that tiger defines land tenures 
the tiger does have such a sensitive nose with lasting as territories, by scent-marking objects and spots at the 
memory was confirmed by his observations on Khairi's boundaries of their territories to proclaim their 
olfaction. (Choudhury, 1979).presence; and that these marked areas are vigorously 

defended against intrusion by other tigers of the same This is perhaps the only study of its kind on tiger 
sex (McDougal, 1977, 1979; Karanth and Chundawat, biology. No further development has taken place on the 
2001; Panwar 1979;). The land tenure system of the tiger hypothesis that the activity of scent marking by the tiger, 
appears to be in some respects similar to that of the lion, or any other big cat, is linked with their mate selection 
as described by Guggisberg (Schaller, 1967). Lions also and breeding behavior. 
mark their territories to avoid direct confrontations with Management of snow leopard breeding project at 
trespasser lions (Rashid, 1992). Leopards have equally the Padmaja Naidu Himalayan Zoological Park provided 
strong instinct to establish their territories and defend an opportunity to study the breeding behavior of the 
them from intruders (Corbett, 1947). endangered species for its ex-situ conservation. The 

But the information on the role of marking in the study was initiated in 1988 and the initial results from this 

study helped in successful breeding of a new pair of snow scent marking behavior all the year round?
leopards in 1989 – a first in the south-east Asia, and 2. How do the individuals of either sex react towards 
second in Asia on that date. the spots marked by an individual of their own 

After snow leopards the study was extended to the species?
Siberian tigers (Panthera tigris altaica) and common Results 
leopards in the zoo. The results were common to all the The analysis of collected data shows that :
three species in establishing the relationship between 1. The scent marking behavior is not a year long 
scent marking and breeding behavior of the big cats. activity in tigers, leopards as well as in snow 
Methods leopards. The scent marking behavior was 

observable mainly during midsummer and the Observations were made by visual monitoring of 
winter season, and it subsided during mating days; the behavior of the snow leopards round the clock, 7 days 
and in the case of females of the species, scent a week and 365 days a year between 1988 and 1992. The 
marking stopped soon after fertilization took marking behavior in tigers and leopards was observed 
place. For the rest of the year scent marking was during the daylight hours on random basis during this 
not observed in any of the big cats kept in the zoo.period for comparison with the snow leopard behavior.  

The observations were recorded in the format of an 2. The pattern of marking by any individual of all the 
ethogram devised for the purpose (Rishi, 2009). It timed three species of big cats during the midsummer 
the periods and type of activity, mainly of rest, sleep, and winter seasons consisted of a series of 
calls, scent marking, body rolls, body rubbing, feeding, alternately active and subdued, occasionally even 
play, and feeding and defecation. In the case of the tigers passive, scent marking phases, i.e., after a few 
and the leopards additional observations were made days of active scent marking of objects there was a 
during 1990 and 1991. lull in the marking frequency for a few days before 

once again active scent marking was resumed to Full time observations were permanently 
be followed by a passive phase. The number of recorded in a bound register of ethogram sheets in 8 
days in the active phase varied with individuals hourly shifts to cover 24 hours every day by trained and 
while the number of days in passive phase varied dedicated zoo staff. Assistance of the students of zoology 
with individual as well as with external stimuli.from Govt. College, Darjeeling and from St. Paul's School, 

3. The adult individuals of opposite sex were Darjeeling in overseeing the study was also utilized as 
attracted by the marked spots. and when available. The comparative study on four 

4. The examination of a marked spot started by Siberian tigers (two pairs) and seven leopards (two 
sniffing of the spot.females and five males kept separately) was carried out 

under the direct supervision of the author. 5. In case the spot was marked by an individual of the 
opposite sex, it was followed by vigorous sniffing, The items of behavior on snow leopards were 
rubbing of head, cheeks and chin on the spot or by broad based since there was not enough data available 
licking the spot and exhibiting flehmen. on the species for use in conservation breeding in a zoo. 

6. Flehmen was exhibited by adult individuals after The collection of data on the Siberian tigers was specific 
sniffing or licking the spot freshly marked by to the two pairs of tigers kept together; they were 
themselves as well when marked by an individual possessive of their mates and aggressive towards the 
of the opposite sex.  Spots marked by individuals other pair in the neighboring enclosure.  The leopards 
of the same sex were quickly covered by spraying were not paired and the data on the leopards was 
their own scent over them.focused on the scent marking and the response of other 

7. Marking was not done by any adult if he or she was leopards when they were released into the open 
not in breeding condition. enclosure where marking had taken place. In the case of 

leopards the limited accommodation was utilized for 8. The cubs of the Siberian tigers and snow leopards 
observing one leopard at a time for marking, response to did not indicate any interest in the marked spots 
the marked spot by others, and the response that before they were weaned. Their mothers sniffed at 
indicated the coming into estrus of the leopardesses.  the spots in a perfunctory manner and did not 

return to the marked spots again.  A cub of the The investigations were specific to the following 
snow leopard exhibited flehmen for the first time questions:
at the age of seven months.

1. Do tigers, leopards and snow leopards exhibit 

Scent marking by big cats is not limited to the demarcation of territories but it has important bearing on 
the breeding behaviour of big cats. 

ABSTRACT

Marking objects and prominent spots with their urine borne pheromones is believed to be related with the 
establishment of their territories by the big cats. A study carried out on snow leopards, tigers and leopards at Darjeeling 
Zoo revealed that these big cats marked objects with their scents in order to induce breeding condition in partners of 
opposite sex. The paper presents the observation on the role of scent marking in the breeding behavior of big cats 
including the tiger.
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9. Individuals spent more time in examining the spots additional sources of his fears. The prospect of having 
marked by opposite sex. The period spent them mate and breed did not seem to be bright at all. 
examining a spot marked by a member of opposite However, the application of the knowledge gained by the 
sex varied between 6-12 minutes, whereas the time study brought forth unprecedented success.  
spent in examining spots marked by an individual of The same techniques were applied to the Siberian 
the same sex seldom exceeded 3 minutes. tigers and leopards successfully. The Siberian tigers bred 

10. The frequency of scent marking varied on day to in the zoo after a long gap of 18 years of unsuccessful 
day basis and reached a peak about the middle of attempts, and the common leopards bred after a gap of 4 
the active scent marking phase. No two individuals years.
exhibited similar pattern of variation in the Discussions 
frequency of scent marking.

In the free living populations of tigers the 
11. Scent marking by an active individual appeared to 

significance of the observation made in the zoo on the 
induce the passive individual into scent marking.  

function of scent marking can easily be visualized.
The temporal distance between the peaks in scent 

1. Any keen observer of wildlife may, on some 
marking by individuals of opposite sex kept together 

occasion or the other, come across a peculiar 
gradually reduced before the individuals mated.            

behavior exhibited by the tiger – in which the big 
12. During mating period all scent marking activity 

cat walks, seemingly purposefully, to a bush, a 
subsided. Mating period was followed by a passive 

tree, a rock or any other prominent feature in its 
phase before active scent marking phase started.

vicinity, smells it, turns about, raises it tail, and 
The patterns of olfactory responses and behavior squirts out a fluid from its posterior end in a spray 

relating to scent marking and estrus in Khairi, a tigress leaving the object marked by a fluid that looks like 
reared under human care (Choudhury, 1999) were found urine. The marked spot emits a peculiar scent 
to be similar in the Siberian tigers, leopards and snow noticeable even to the dull nosed human beings. It 
leopards. The analysis of the observations confirmed the is commonly believed that the scent carried by such 
observations made by Choudhary (1979) on Khairi that “marking posts” advertise the occupation of 
estrus is induced in the tigresses by repeated smelling territory by a resident tiger so that an intruder may 
and licking of the marking and urine of male tigers. be forewarned against competition and 
Validation of the findings confrontation with the existing occupant.  However 

it does not hold true for the intruders belonging to The findings on the relationship between the scent 
the opposite sex. The results of the study marking and breeding behavior of the pair of snow 
buttressed by field observations suggest that the leopards brought to the zoo in 1986 was applied to the 
scent marking had a definite role in the breeding new pair of snow leopards brought to the zoo in January 
biology of tigers, leopards and snow leopards.1989. It brought success to the conservation breeding 

2. It explains the situations where other evidences project for the snow leopard at Padmaja Naidu 
indicated an uncertainty and contradictions in the Himalayan Zoological Park, Darjeeling. The project was 
prevalent idea that the tigers use scent marking to supported and monitored by the International Snow 
advertise their territories. The uncertainty arises Leopard Trust. The success had eluded the first pair of 
when we find that the tigers do not mark their snow leopards brought to the zoo in 1986, and it was 
territories all the year round. The pheromones are apprehended that the second pair of snow leopards 
volatile compounds and a tiger will need to brought in the mid-winter breeding season of the snow 
constantly keep his extensive home range leopards may also fail. Snow leopards had not bred in 
boundary marked, had the behavior been only to Asian zoos during their century old history in captivity, 
advertise its occupancy of the territory. This is an except once in China, the species had earned a 
uncertainty of significant level in the hypothesis of reputation for being a difficult breeder. The two 
territory marking. prospective mates brought together in middle of natural 

mating season were total strangers to each other, the 3. The above fact is further proved by the territory 
male – 3 years old – was five years younger than the marking by tigers in the mangroves of Sunderbans 
female, and was extremely nervous of any attention where rise and falls of tides perhaps do not allow 
given to him by the female; even a glance from the female tigers to settle their territories effectively because 
would send him running for the security of his den. The at high tide large areas of land are submerged with 
new environment and keepers at Darjeeling were also tidal water twice every 24 hours. This is a 

contradiction in the hypothetical belief of the role of of scent marking relates to breeding, selection of 
scent marking as signal for occupancy of the marked compatible mates and the growth potential of 
territory. But it does not contradict the hypothesis existing population in the area.  Scent marking, 
that scent marking is for advertising the breeding instead of signaling other tigers to keep out of the 
condition of a tiger and selection of a mate. area, advertises the availability of an eligible mate 

to proximal individuals meet. Such behavior 4. A tigress in estrus travels widely and is sometimes 
patterns are described in the flight of Khairi to followed by several males. Such aggregations 
mate with a breeding male who had already probably include a resident male, transient males, 
secured a mate and return after mating with him and a number of males from adjoining ranges 
(Choudhury, 1979).  through which a tigress has passed (Schaller 

1967). Similar behavior has been reported in the The question of behavior modification under 
jaguar. captive conditions in a zoo is not relevant here because 

anatomy, physiology and innate behavior are genetically 5. Schaller (1967) also observed that the tigers 
controlled parameters governing the life forms.  These exhibit a wide variety of land tenure patterns, from 
are not affected by short term variations in the exclusive use of all area that seems to be defended 
environmental gradients of the living beings. Padmaja against intruders to peaceful sharing of ranges. 
Naidu Himalayan Zoological Park at Darjeeling had Some limiting trend, however, appeared to be 
offered a unique opportunity to study these operating in the tiger population on the local level, 
unchangeable patterns of behavior and physiological perhaps based on intraspecific intolerance when 
activity on a reasonable sample of 7 tigers, 6 leopards and mating or sharing a kill, on various visual and 
4 snow leopards. Under captive conditions these animals factory signals left in the environment (Schaller 
accepted the presence of observers as a part of the 1967). Arjan Singh (1973) observed that a tigress 
scene.  It was possible to keep all the individuals and their territory should be seen as a loose beat rather 
scent marking posts under observation for as many hours than a defended area.  Mc Dougal (1977) others 
as could be physically possible. And the parameters for maintained the tiger to have the tendency to 
study were those as do not change from wild to captive delineate its territory and defend it against intrusion 
environment.  by others of the same sex.  All these fall into place 

when we test them on the hypothesis that the Conclusion
role of scent marking is not just marking out a The study leads us to the conclusion that scent 
territory but is mainly mate selection and marking plays a more significant role in the breeding 
breeding. biology in the world of tigers, leopards, snow leopards and 

6. While the concept of territoriality is linked with the probably other big cats – transient, migratory, residents or 
capacity of the habitat to accommodate a dormant. It is an important factor to be considered in the 
hypothetical maximum number of tigers, the role management and conservation of big cats.

Ckk?kksa vkSj vU; cM+h iztkfr ds fcMkyksa ds iztuu O;ogkj esa xa/ fpUgksa dh Hwkfedk
fouksn ½f"k

,slk fo'okl gS fd cM+h iztkfr;ksa ds fcMky vius vf/dkj {ks=k ij LokfeRo n'kkZus ds fy, izeq[k LFkkuksa rFkk oLrqvksa ij vius ew=k tfur 
xa/ fpUg NksM+rs gSaA nktZfyax fpfM+;k?kj esa fd, x, ck?kksa] rsUnqvksa rFkk fge rsUnqvksa ij ,d vè;;u ls ;s mHkj dj vk;k fd ;s tho vius foijhr 
fyax ds lkfFk;ksa esa iztuu voLFkk dks mtkxj djus ds fy, ,sls xa/ fpUgksa dk iz;ksx djrs gSaA bl ys[k esa cM+h iztkfr;ksa ds fcMkyksa (ck?k lfgr) 
dh iztuu fØ;k esa xa/ fpUgksa dh Hkwfedk dk fujh{k.k izLrqr fd;k x;k gSA
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given to him by the female; even a glance from the female tigers to settle their territories effectively because 
would send him running for the security of his den. The at high tide large areas of land are submerged with 
new environment and keepers at Darjeeling were also tidal water twice every 24 hours. This is a 

contradiction in the hypothetical belief of the role of of scent marking relates to breeding, selection of 
scent marking as signal for occupancy of the marked compatible mates and the growth potential of 
territory. But it does not contradict the hypothesis existing population in the area.  Scent marking, 
that scent marking is for advertising the breeding instead of signaling other tigers to keep out of the 
condition of a tiger and selection of a mate. area, advertises the availability of an eligible mate 

to proximal individuals meet. Such behavior 4. A tigress in estrus travels widely and is sometimes 
patterns are described in the flight of Khairi to followed by several males. Such aggregations 
mate with a breeding male who had already probably include a resident male, transient males, 
secured a mate and return after mating with him and a number of males from adjoining ranges 
(Choudhury, 1979).  through which a tigress has passed (Schaller 

1967). Similar behavior has been reported in the The question of behavior modification under 
jaguar. captive conditions in a zoo is not relevant here because 

anatomy, physiology and innate behavior are genetically 5. Schaller (1967) also observed that the tigers 
controlled parameters governing the life forms.  These exhibit a wide variety of land tenure patterns, from 
are not affected by short term variations in the exclusive use of all area that seems to be defended 
environmental gradients of the living beings. Padmaja against intruders to peaceful sharing of ranges. 
Naidu Himalayan Zoological Park at Darjeeling had Some limiting trend, however, appeared to be 
offered a unique opportunity to study these operating in the tiger population on the local level, 
unchangeable patterns of behavior and physiological perhaps based on intraspecific intolerance when 
activity on a reasonable sample of 7 tigers, 6 leopards and mating or sharing a kill, on various visual and 
4 snow leopards. Under captive conditions these animals factory signals left in the environment (Schaller 
accepted the presence of observers as a part of the 1967). Arjan Singh (1973) observed that a tigress 
scene.  It was possible to keep all the individuals and their territory should be seen as a loose beat rather 
scent marking posts under observation for as many hours than a defended area.  Mc Dougal (1977) others 
as could be physically possible. And the parameters for maintained the tiger to have the tendency to 
study were those as do not change from wild to captive delineate its territory and defend it against intrusion 
environment.  by others of the same sex.  All these fall into place 

when we test them on the hypothesis that the Conclusion
role of scent marking is not just marking out a The study leads us to the conclusion that scent 
territory but is mainly mate selection and marking plays a more significant role in the breeding 
breeding. biology in the world of tigers, leopards, snow leopards and 

6. While the concept of territoriality is linked with the probably other big cats – transient, migratory, residents or 
capacity of the habitat to accommodate a dormant. It is an important factor to be considered in the 
hypothetical maximum number of tigers, the role management and conservation of big cats.

Ckk?kksa vkSj vU; cM+h iztkfr ds fcMkyksa ds iztuu O;ogkj esa xa/ fpUgksa dh Hwkfedk
fouksn ½f"k

,slk fo'okl gS fd cM+h iztkfr;ksa ds fcMky vius vf/dkj {ks=k ij LokfeRo n'kkZus ds fy, izeq[k LFkkuksa rFkk oLrqvksa ij vius ew=k tfur 
xa/ fpUg NksM+rs gSaA nktZfyax fpfM+;k?kj esa fd, x, ck?kksa] rsUnqvksa rFkk fge rsUnqvksa ij ,d vè;;u ls ;s mHkj dj vk;k fd ;s tho vius foijhr 
fyax ds lkfFk;ksa esa iztuu voLFkk dks mtkxj djus ds fy, ,sls xa/ fpUgksa dk iz;ksx djrs gSaA bl ys[k esa cM+h iztkfr;ksa ds fcMkyksa (ck?k lfgr) 
dh iztuu fØ;k esa xa/ fpUgksa dh Hkwfedk dk fujh{k.k izLrqr fd;k x;k gSA
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HUMAN-WILDLIFE CONFLICT IN KITAM BIRD SANCTUARY: PERCEPTIONS AND POSSIBLE SOLUTIONS
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ABSTRACT

Human-wildlife conflict (HWC) in the form of crop-raiding and attack by wild animals has become integral part for 
communities located at the borders of protected areas. Stratified-random sample of 103 respondents of 5 villages 
living in the Kitam Bird Sanctuary were interviewed to understand and manage growing concerns. Most of the farmers 
interviewed suffered major financial losses annually due to crop damage by wild pigs (Sus scrofa), Indian peacock (Pavo 
cristatus), Barking deer (Muntiacus muntjak), Assamese macaque (Macaca assamensis), Assamese rabbit (Caprolagus 
hispidus), Crestless Porcupines (Hystrix hodsoni), and Jungle fowl (Gallus gallus). A huge majority of respondents 
considered wild boar to be the most destructing animal among the crop raiders due to the significant adaptability of 
this animal in their surroundings. The only livestock mostly depredated was Goat by its only depredator, Common 
leopard (Panthera pardus) with an average loss of 1.55 goats per house. Nonlethal methods such as guarding, constant 
vigilance during crop seasons, scarecrows, scaring away animals when seen, etc. are the measures adopted to protect 
their fields. 

Key words: Human–wildlife conflicts, Crop raiding, Kitam Bird sanctuary, People's perception, Damage compensation

Introduction 2003). Human-carnivore conflict in terms of livestock 
depredation is perhaps more common and is seen in Human wildlife conflict (HWC) is a significant and 
several reported cases across the world.critical threat to conservation across the world (Nyhus et 

al., 2005). According to the World Conservation Union, it Exotic species, such as livestock, pets, and 
occurs when human populations overlap with wildlife agricultural crops that have been deliberately introduced 
requirements resulting in costs to both native residents by humans may displace native species (Conover, 2002). 
and animals (Distefano, 2005). The Human-Wildlife In many cases, domestic animals and introduced plants 
Conflict is a common phenomenon from the past and has have not acquired an adequate resistance to native 
become a significant problem throughout the world predators, herbivores, and diseases and are unable to 
(Wang and Macdonald, 2006). As human populations sustain themselves at acceptable economic levels 
and the concomitant use of resources increase without human intervention. Crop damage by wildlife, 
worldwide, so too do human-wildlife conflicts, including especially native wild pigs (Sus scrofa), has emerged as a 
those where conservation efforts have led to an major problem of farmers in the subcontinent of India 
overabundance of game populations (Thirgood et al., (Choden and Namgay, 1996). Wildlife damage can also 
2005). Though wildlife is often highly valued by humans, alter a landowner's perceptions about wildlife, especially 
particularly as a resource or for cultural and social if damages exceed his or her tolerance (Decker and 
reasons (Robinson, 2005), the increased frequency of Brown, 1982). Human attitudes and values about wildlife 
encounters may be viewed as either positive or negative. vary both among and within different sectors of society. 

Given the increased diversity of people who live in rural Conflict can have multiple implications ranging 
areas, the views of rural residents about wildlife may not from fear evoked by the presence of the carnivore 
differ substantially from those of urban residents, except (Quammen, 2003), to fatal attacks on humans (Loe, 
that the latter experience more of the benefits and 2002). Such conflict is seen with tigers in Indonesia and 
problems caused by wildlife. Farmers, however, remain India (Nyhus and Tilson, 2004) and lions in Africa and 
the one sector of society whose attitudes about wildlife India (Patterson, et al., 2004 and Saberwal et al., 1994). 
continue to differ from those of other stakeholders Even in the absence of attacks on humans, livestock 
(Kellert, 1980).depredation by carnivores can hamper the livelihoods of 

people and affect their economic condition (Ogada et al., The way in which HWC are managed depends not 

Wild boar (Sus scrofa) has become most destructing animal among crop raiders due to its significant 
adaptability in Kitam Bird Sanctuary.
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