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CHAPTER 1 

GENERAL INTRODUCTION 

1.1 Rationale 

An intricate and a complex web of interrelationships . exist between the plants, 

animals, h~man beings and the abiotic environment forming an ecosystem. A healthy 

ecosystem would have a harmonious existence of all its components which are 

occasionally interrupted due to natural causes. However, the formidable and .the 

irreparable interruptions are caused by human beings, which often yield unexpected 

results (Bowen, 1977) especially the elimination of entire habitats and complete 

communities of species often leading to their extinction (Myers, 1989; Oslon, 1989). 

From a palaeontological point of view, extinction is nearly an inescapable natural 

process (Myers, 1989). However, the cause of some of the historical extinction have 

been man, and the pressure of extinction is thus regarded as preventable (Oslon, 

1989) or the rate of it slowed. 

The fragile mountain ecosystem of the Himalayas remain unspared by the 

multifarious activities of the human beings. Along the entire Himalayan belt, high level 

of human and livestock population in relation to arable land and general 

mismanagement of land resources are among some of the important causes which 

have led to deforestation with serious environmental, social, economic and biological 

consequences (Khoshoo, 1986). 

Threat of extinction lurks heavily around the future of wildlife of the Himalayas, 

today. There are more endangered taxa in the Himalayas than anywhere else in India 
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(Rodgers ;;~nd Panwar, 1988). Red panda Ailurus fulgens, a key element of the 

Himalayan biodiversity, is one of them. Red panda is distributed from Nepal in the 
' . 

east to a few provinces of China in the west. In India, red panda is found in the 

Himalayan state of Sikkim, Darjeeling hills of North Bengal and North eastern state of 

Arunachal Pradesh. 

Red panda being a bamboo eater is an unusual carnivore. Apart from this, Gittleman 

(1994) also revealed that the pandas had a high mortality rate, very low reproductive 

or protracted growth rate and very small litter size, features which are in contrast to 

other carnivores. Carnivores which have high mortality rate produced more litter in 

less interval of time (Harvey et al. 1989; Charnov, 1991; Gittleman, 1994). The high 

mortality rate of the panda was attributed to various factors such as inefficient 

maternal care of the vulnerable young ones, high susceptibility of the pandas to 

viruses of canine distemper, other bacteria and ectoparasites (Roberts and 

Gittleman, 1984; Gittleman, 1994). The problem of mortality due to diseases could be 

due to low level of dietary protein which weakened the immunity system or could be 

due to the deleterious effects of inbreeding (O'Brien and Knight, 1987). Therefore, in 

addition to the threats of habitat loss and fragmentation, poaching, death of bamboo 

plant after its mass flowering, low nutritive diet of bamboo, the red pandas are faced 

with biological sources of mortality as well (Gittleman, 1994). 

The threat of extinction has been among the primary motivators of conservation 

movement. Conservation movement becomes a priority when we are posed with the 

fact of loosing a species even before knowing anything about the animal. The world 
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knows very little about the species in its natural habitat. This is mainly because of the 

problems of studying a solitar-Y and a rare animal in its remote habitat in the rugged 

mountainous terrain. It is listed by the International Union for Conservation of Nature 

and Natural Resources (IUCN) as an insufficiently known species (Anon, 1988). 

The recent ecological information on the red panda in the wild comes from the work 

of Johnson et a/. (1988) and Reid et a/. (1991) who studied red panda in China and of 

Yonzon and Hunter (1989) in NepaL A great deal of study in captivity and 

considerable amount of work for the conservation of the red panda mainly based on 

well coordinated captive breeding programs, has been done in zoos which is 

cenetred around an international studbook (Giatston, 1994). 

Very little is known about the status, ecology, biology and behaviour of this species 

from its entire range of distribution in India. This dearth of information has hampered 

conservation efforts. The present study was initiated in an effort to generate the 

much needed information on the ecology of red panda. The study was conducted in 

the Singhalila National Park, Darjeeling (in the hills of North Bengal) which 

commenced from June 1994 and ended in October 1996. 

1.2 Objective of the study 

The project on the ecological study of the red panda in the Singhalila National Park, 

Darjeeling and its adjoining areas started with many ambitious objectives. However, 

to study an animal as elusive and little known as the red panda, radio telemetry is the 
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best option which is a widely used technique but unfortunately, the plans of collaring 

the animals did not materialize due to var.ious logistic and financial constraints. 

Therefore, the study was mainly based on indirect and direct evidences with the 

following objectives; 

1.2.1 To documentthe presence/absence of the red panda in the Singhalila National 

Park and its adjoining areas. 

1.2.2 To assess the distribution, status and abundance of the red panda in the 

Singhalila National Park. 

1.2.3 To investigate the aspects of ecology such as habitat use and feeding ecology 

of red panda in the Park. 

1.2.4 To investigate· the problems of conservation and management of red panda in 

the National Park. 

1.3 Historical Account of R~d· panda 

Red panda was first introduced to the world outside its remote habitat in 1821 by 

Major Thomas Hardwick but the honour of proposing a zoological name of the animal 

went to Federic Cuvier in 1825. Major Thomas Hardwick received a specimen of red 

panda and described it in his presentation to the Linnean Society of London in 1821. 

He however delayed the publication on further details of the animal until1827. In the 

meantime, the famous French naturalist, Federic Cuvier had also received a 

specimen of the red panda. He published the account of the animal in his monograph 

Historie Nature! des Mammiferes · in 1825 and also proposed the zoological name 

Ailurus fu/gens to the animal. Ai/urus (as its resemblance to cat) and fu/gens 
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(because of its brilliant colours). After about twenty years laier, Hodgson (1847 & 

~- 1848} brought to light some accounts on the animal along with a speculation about 

the relationship of red panda to raccoons and other mammals. Thereafter, William 

Fowler (1870) gave the first account on the anatomy and skeletal structures of the 

animal. He also noted similarities of the red panda to the Procyonidae and also 

recognised the similar skull structures of the red panda and the giant panda. 

1.4 Characteristic features of the red panda 

Red panda or the cat bear, is a small sized carnivore with a body and tail length of 

51- 63.5 em and 28-48.5 em respectively. It weighs about 3- 4.5 kg. The average 

weight in the wild is 4- 4.5 kg (Yonzon and Hunter, 1989). The head is round with a 

short and pointed snout. Ears are medium sized and pointed. Eyes are small and 

brown with black nose. The body has a dense woolly coat of fur which is chestnut 

brown in colour. The underside of the body and the limbs are black in colour. The 

face hair and hairs of the inner side of the ear is white. The rear of the ears are black. 

Stripes of its body colour beneath the eyes separates white snout from the white 

cheek. Tail is bushy and striped with light and dark shades of red brown and the tip is 

black. The thick body fur is used for thermoregulation (Mcnab, 1989). 

The five digits on the feet are sharp and semiretractile. This aids in their climbing. 

The sole of the foot are covered with hair. It is the only Asian animal with the sole 

hair (Roberts and Gittleman, 1984). The soles have a series of small pores, which 

secrete a substance that are used in the depositing scent trails (Roberts, 1981). 

Secretions also originate from the anogenital region, and the urine may also be used 
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for scent marking (Roberts and Gittleman, 1984). Both the sexes of adult panda have 

anal glands, !he secretion of which is oily and has a pungent odor (Flower, 1870; 

Pocock, 1921; Roberts, 1981). 

. .. 

The possession of a thumb like wrist, also known as the pseudo thumb, is a 

characteristic feature in the giant and the red pandas, although this thumb is not as 

developed in red panda as in the giant panda. The pseudo thumb is a radial sesmoid 

bone of the wrist which has been enlarged. This articulates with the radial carpal 

bone (Davis, 1964). The red panda has a set of 36-38 teeth with a dental formula of i 

3/3, c 1/1, pm 3/3-4, m 2/2. The large cheek tooth surface promotes mediolateral 

movement for grinding of bamboo and fibrous plant materials (Greogery, 1936; 

Radinsky, 1981). Skull of red panda is larger as compared to other carnivore of 

comparable size like the Procyononids. Cervical region is short and has six lumbar 

vertebrae and 14 thoracics (Davis, 1964). 

The red panda has adaptations for surviving on a food like bamboo which is seen in 

the enlarged cheek surface, development of an enlarged wrist bone but the main 

digestive system is ill adapted for the purpose. The intestinal tract is short and 

simple, stomach is simple as in all fissiped carnivores, with a spherical fundus, no 

caecum, and a cylindrical, thick walled pyrolus (Hodgson, 1848). The ·short and 

simple tract does not allow proper digestion of the herbivorous diet to which red 

panda is adapted. 

Red panda females give birth mainly in June (Hodgson, 1847; Wall, 1908; Pocock, 

1941 ). The litter consist of an average n1:1mber of two youngs. The gestation period 
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varies from 119-130 days with a mean gestation period of 132.2 days (Dittoe, 1944; 

Mottershead, 1958; Erken and Jacobi, 1972; Roberts and Kessler, 1979). The young 

ones are very small and helpless during the time of birth. Sexual maturity is reached 

at the age of eighteen months. Roberts (1975 & 1980) noticed a closeness in the 

mother- young proximity till about 120 days. The young ones in captivity does not 

attain independence from maternal care, until about not less than 6 months of age 

whereas nothing is known about the dispersal patterns in the wild (Roberts, 1981). 

Mating occurs during winter, usually between early January and mid-March (Dittoe, 

1944; Zucherman, 1953; Mottershead, 1958 & 1963; Erken and Jacobi, 1972; 

Roberts and Kessler, 1979; Keller, 1980; Roberts, 1980 & 1981). They are solitary 

outside their mating period in the wild (Yonzon,· 1989). Johnson et a/. (1988) also 

reports red panda to remain oblivious of the other red panda in the near vicinity 

during their study in Wolong, China. A discrete. distance ·is also maintained when the 

animals are housed together. in captivity (Keller, 1977). Aggression is rare (Roberts, 

1984). 

Different interacting modes between its conspecifics have been recognised in the 

red panda specially through studies in captivity. Visual displays are used for 

interspecific interactions through various types of body movements such as arching 

of the tail and back, slow raising and lowering of the head while emitting a low 

intensity puffing, turning of head while jaw clapping, shaking the head from side to 

side, raising a forearm as an extended movement before striking, and a bipedal 

posture with the forearms extended at a playmate or opponent (Roberts and 
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Gittleman, 1984). During mating season, female shows a playful bounding gait, 

frequently stops during movement and flickers tail frequently before copulation 

(Roberts and Gittleman, 1984) .. During social interactions, naso-naso, naso-torso, 

naso-flarik, naso-anal contacts were noticed (Keller, 1977; Roberts, 1981). ·Different 

call types have been described. by Roberts (1981) and Roberts and Gittleman (1984) 

like a whee! during infant distress, squeal for an adult. A high pitched twitter is 

recognised as a contact call in young and adults. A harsh quack snort is emitted 

during annoyance or aggression. Grunts and snorts are also produced by animals 

engaged in fighting (Roberts, 1981). 

Chemical signals include deposition of urine, faeces, and scent marking. During 

scent marking secretions from anal and circumanal glands are deposited on various 

substrates of the enclosure or habitat. These chemicals are either used for marking 

territories and home ranges or as cues for mates during breeding season. 

In captivity, Keller (1977) and Roberts (1981) reported red panda to be nocturnal 

and crepuscular with activity changing throughout the year in response to 

temperature, feeding regimes and presence of young ones. In the wild, too, red 

pandas are reported to be most active at dawn, dusk and at night (Hodgson, 1847; 

Anon., 1978; Johnson et a/., 1988; Yonzon and Hunter, 1989). Yonzon and Hunter 

(1989) reports red panda to be active 56% of its time mainly because its need to 

forage on a low nutrient diet of bamboo for subsistence. 
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1.5 Subspecies 

Two subspecies of red panda has been recognised so far- Ailurus fulgens fulgens 

and Ailurus fulgens styni. The species described by Cuvier in 1825, is Ai/urus fu/gens 

fulgens. Thomas (1902) described a specimen of A. f. styni from Yang-ten-pa, North 

West Scezhwan. This specimen was bigger·in size, longer coat, greater abundance 

of black pelage and larger skull, robust dentition, inflation of the frontal region and 

greater slope of the muzzle which was considered to be a subspecies by Pocock 

(1941 ). Roberts (1982c) did not find any significant difference between the two 

subspecies in his analysis using, crania-morphometric comparisons of zoo 

specimens from either side of the River Brahmaputra. The Brahmaputra was kept as 

a boundary with A. f. fulgens to be from the western si<;le of the river and A. f. styni 

to be from the eastern side. He however suggested, that a genetic analysis would be 

necessary to determine the difference. Gentz (1989) found that there was a genetic 

difference~indicating A. f. fu/gens and A. f. styni to be valid subpecies. 

1.6 Taxonomic classification 

The taxonomic position of the red panda has been a subject of debate since its time 

of discovery with it being placed either with the procyonids or ursids. This is because 

of the various resemblance of red panda to raccoons, bears and the giant panda. 

Red panda resembles the raccoon, more specifically the North American species

Procyon /otor in body colour, size, stripped tail and brain size (Gittleman, 1985). 

Hollister et a/. (1915), Greogory (1936), Sarich (1976) and Hon·acki et a/. (1982) 

placed red panda with the Procyon ids. However, Schimdt-Kittler (1981 ), Baskin 
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(1982)-and Decker and Wozencraft (1991) argued that the inclusion of the red panda 

on the 'basis of the superficial similarities between the red panda and the Procyon 

totor would make the Procyonids paraphylectic. The structure of skull, teeth, 

forepaws, various aspects of reproduction arid reproductive parts, vocalization and 

scent marking behavio-ur of the red panda holds similarity with that of the giant panda 

(Schaller, 1993) Corbert and Hill (1986) placed the red panda in family Ailuropodidae. 

Pocock (1941) opined that Ai/urus was more akin to the giant panda than to the 

Procyonids. Tagle et a/. (1986) also agreed on a close relationship between the two 

pandas basing upon their findings of the similar protein sequence of the two pandas. · 

Schaller (1993) suggested that the red and the giant pandas should be placed 

together in a separate family. The affinity of the red panda to the bears specially lies 

in the basicranium and the dental characters (Wozencraft, 1989). Ginsberg (1982) 

suggested it to be a sister group of the family Ursidae. Hunt (1974) and Wozencraft 

(1989) placed Ailurus with Ursidae arguing that characters traditionally used to 

indicate family level relationship among the carnivores align the red panda with the 

bears. It was placed in a separate subfamily of Ailurinae under Ursidae. There has 

also been several molecular, biochemical and genetic studies in order to give the red 

panda and the giant panda, a neat phylogenetic position. Studies based on DNA 

hybridization, isozyme isolation, immunologicai distance and karyotype (O'Brien et 

a/., 1985) _indicated that progenitors of the modern ursids and procyonids split into 

two lineages about 30-40 million years ago. The study further indicated that the 

procyonids split into old world procyonids represented by the red panda (Ailurinae) 

and the new world procyon ids (Procyoninae). It was only after this procyonid split, did 

the progenitor of the giant panda diverge from the ursid line some 18-25 million years 
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ago. Thus, concluding the red pandas to be closer to the Procyonids and the giant 

panda to Ursids. 

The chromosomal study (O'Brien et a/., 1985) showed that the acrocentric 

chromosomes (2N = 74) of the members of the Ursinae subfamily are homologous to 

the chromosome arms of the giant panda's mostly metacentric chromosomes (2N = 

42). The diploid number of the chromosomes in the red panda is 36, procyonids (2N 

= 38), giant panda (2N = 42), bears (2N = 74) (Ewer, 1973) and the spectacled bear, 

Tremarcots omatus (2N =52) (O'Brien eta/., 1985) indicating a closer affinity of the 

red panda to the procyonids than to the bears or the giant pandas (Ewer, 1973). The 

karyological study of O'Brien et a/. (1985) further revealed that only G-trypsin 

bandings of the giant panda or bear chromosomes were homologous to that of the 

red panda or raccoon (Procyon lotor) and 14 chromosomes of the red panda were 

homologous to that of several procyonids. 

However the findings of O'Brien et a/. (1985) is in contradiction to the study. of 

Chinese scientists who based their work on the comparisons of mitochondrial DNA of 

the two pandas, Asiatic Black bear, Selenarctos thibetanus and sun bear, Helarctos 

ma/ayanus. This study concluded that the giant panda and red panda. are closely 

related than to bears (Schaller, 1993). Comparing the blood proteins from the giant 

pandas, bears and raccoon, Sarich (1976) stated that the red panda does not group 

with the Procyonids. Basing on some biochemical and genetic evidences, red panda 

was suggested to have a position between Ursidae and the Procyonidae (Wurster 

and Beniasch, 1968; Sarich, 1976). Serological studies (Pan et a/., 1981) found that 
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the giant panda was more close to the Himalayan black bear, Selenarctos thibetanus, 

than to red panda. 

Despite the various efforts to give a definite taxonomic place-to the red panda and 

the giant panda, the problem remains unresolved. Even the results of the detailed 

molecular studies are contradictory and unable to provide a comprehensible solution . . 

to the problem (Sqhaller, 1993). Schaller (1993) resorted to the fossil records and 

pointed out the giant panda is relatively a new comer and its previous incarnations 

still remain uncertain in its palaeontological history. He noted that among the 

behavioural.characters shared by the red and the giant panda, vocalization and scent 

marking were characters which would not be influenced by ecological pressures to be 

convergent adaptations .. The type of vocalizations and marking behaviour which are 

in the red and the giant pandas are not found in the bears. Bears hibernate, giant 

panda and the red panda do not. The new barns of both, giant panda and the red 

panda are extremely small in size. The giant panda and bears, both have delayed 

implantation. The young of bears are born during hibernation. Considering these 

reproductive behaviours, Schaller (1993) accounted the small size of the new barns 

of the bears to be an adaptation to conserve energy of the hibernating mother 

whereas the causal factor of the small size of the new born of the giant panda could 

be some other selection pressure. He went on to argue that the red panda also has 

a delayed implantation .of the foetus. Giant panda and the red panda shared 

approximately the same length of gestation period, similar weight of the new barns, 

foetus growth of the giant panda was faster than that of the red panda and half as 

slow than that of the bears. These facts showed that the reproductive characters of 
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the giant p~nda is more typical of small mammal like the red panda than a bear 

(Schaller, 19~3). He ttius prefers the red panda and the giant panda to be grouped 

together in a{separate family . 
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1.7 Remark 

' In conclusion, it can be said that there is still a huge void in the information from the 

wild on the red panda. A lot is yet to be known about the distribution, population 

status of the_ red panda, habitats preferred, availability and quality of such habitats 

catering to its food, cover and safety. Natality, mortality, dispersal , home range and 

movement P.atterns and their causal factors and various problems of conservation in 
.-.. 

different areas of its distribution needs further studies. Glatson (1994) points out the 

taxonomic uniqueness of red panda. Ailurus is not only a monotypic genus but if the 

classification: of placing it in a separate family Ailuridae as propo$ed by Eisenberg 

(1981) is followed, it is the sole representative of the family. It can also be considered 

as the only representative of the old world procyonids. It is a carnivore like the giant 

panda, occupying a highly specialised niche as bamboo feeder which makes it 

important from a scientific point of view (Giatston, 1989) and which has raised 

questions like - "Are the pandas successful specialists or evolutionary failures ?" 

(Gittleman, 1994). 

The present study along with a sister project on the Satyr tragopan, Tragopan satyra 

are the first scientific studies to be conducted in the Singhalila National Park and was 

thus carried out against many adversities. It is hoped that the findings of this study on 
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the red panda would positively contribute to initiate conservation and better 

management of the red panda in this piHt of the Himalayas. 

1.8 Organisation of the thesis 

The thesis has seven chapters. Chapter 1 of the thesis is a general Introduction. 

Chapter 2 describes the ·study areas where the study was conducted. Chapter 3; on 

vegetation gives an overall idea of the present vegetation structure and composition 

of the study area. Chapter 4 is on the distribution, abundance and status of the red 

panda in the study area. Chapter 5 describes the habitat preference of the red 

panda along with an explanation on the spatial and temporal use of the habitat. 

Chapter 6 is on the feeding ecology of the red panda in the study area. The last 

chapter discusses the conservation problems of the red panda in the Singhalila 

National Park. Chapters 3, 4, 5 and 6 each have separate sections of . introduction, 

methods, analyses, results and discussion. 
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