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Ailurus F. Cuvier, 1825 

Ailurus F. Cuvier 1825:3. Type species Ailurus futgens by mono- 
typy. 

Arctaelurus Gloger 1841:28. Renaming of Ailurus F. Cuvier 1825. 

CONTEXT AND CONTENT. Order Carnivora, Superfam- 
ily Canoidea, Family Ailuridae (placed by some in Procyonidae; see 
REMARKS). The genus Ailurus includes only one species. Classi- 
fication below the subordinal level follows Pocock (1941). 

Ailurus fulgens F. Cuvier, 1825 
Red Panda 

Ailurus fiilgens F. Cuvier 1825. Type locality designated as "East 
Indies." 

Ailurus ochraceus Hodgson 1847:1118. Type locality "sub-Hi- 
malayas." Nomen nudum. 

Ailurus refiilgens Milne-Edwards 1874. Type locality unknown. 
Ailurus styani Thomas 1902:251. Type locality "Yang-liu-pa, NW 

Sze-chuen." 

CONTEXT AND CONTENT. Context noted above under 
genus Ailurus. Two subspecies of Ailurus currently are recognized. 

A. f. fiilgens F. Cuvier  1825:3, see above, (ochraceus Hodgson 
and perhaps refiilgens Milne-Edwards are synonyms.) 

A. f. styani Pocock 1941:258, see above. 

DIAGNOSIS. The genus Ailurus includes one living species; 
thus the following characters (Pocock, 1921, 1941; Thomas, 1902) 
apply to both genus and species. Readily distinguishable from other 
Carnivora in coat color: face predominantly white with reddish- 
brown "tear" marks extending from the inferior region of the orbit 
to the corner of the mouth (Fig. 1); post-cranial dorsal pelage red- 
dish- or orange-brown and ventral pelage glossy black; legs are black 
and the soles of the feet are covered with dense, white hair. This 
is the only Asian carnivore in which the plantar surface of the foot 
is completely covered with hair. The skull (Fig. 2) is robust (110- 
120 mm condylobasal length). The sagittal crest is poorly developed 
and the zygomatic arches widely flared and highly arched. The 
postorbital process is poorly developed. The palatines extend beyond 
the level of the most posterior molar, the mesopterygoid fossa is 
constricted anteriorly, the auditory bulla is small and medially in- 
flated and the postglenoid process is robust and anteriorly recurved. 
The alisphenoid canal is present. The mandible is robust but rela- 
tively short in relation to the height of the ramus. The mandibular 
symphysis is constricted. The coronoid process is strongly hooked 
posteriorly and the mandibular condyles are large. 

Ailurus possesses extremely robust dentition in contrast with 
that of the procyonids with which it is compared frequently. The 
P4, Ml, and M2 are wider than they are long and bear accessory 
cusplets (Fig. 3). Each upper premolar possesses more than one 
cusp and P3 has a well developed paracone and hypocone; PI is 
absent and the pi is minute or absent. 

GENERAL CHARACTERS. Mean mass of captive adult 
males is 5.0 kg (range, 3.7 to 6.2 kg) and is 4.9 kg (range, 4.2 to 
6.0 kg) for females (Roberts and Kessler, 1979). Length of head 
and body is 560 to 625 mm and length of tail 370 to 472 mm 
(Pocock, 1941; Roberts, 1975). The head is rounded, rostrum 
shortened, and ears large, erect, and pointed. The tail is compara- 
tively long and marked with about 12 alternating red and buff rings 
(Fig. 1). There is no sexual dimorphism in size or color (Roberts, 
1981). Long, coarse guard hairs cover the entire body and there is 
a soft, dense, woolly undercoat. Specimens collected from the east- 
ern sector of the range of the species may be somewhat larger and 

darker  in color than  those  from western areas (Pocock,   1921; 
Thomas, 1902). 

DISTRIBUTION. The red panda is found between 2,200 
and 4,800 m in temperate forests of the Himalayas and high moun- 
tains of northern Burma and western Sichuan and Yunnan (Fig. 4). 
The distribution is associated closely with temperate forests having 
bamboo-thicket understories (Allen 1938; Anon., 1978; Feng et al., 
1981; Jackson, 1978; Mierow and Shrestha, 1978; Roberts, 1982a; 
Sowerby, 1932; Stainton, 1972). 

The confirmed western-most range of Ailurus seems to be the 
Namlung Valley in Mugu District and the Lake Rara region of 
northwestern Nepal (Jackson, 1978). The southern limit is the Lia- 
kiang Range of western Yunnan and the northern and eastern limit 
is the upper Min Valley of western Sichuan. The existence of Ailu- 
rus in southwestern Tibet and northern Arunachal Pradesh is strong- 
ly suspected but has not been documented. A specimen exhibited 
in the Srinagar Museum in Kashmir reportedly was taken in La- 
dakh, eastern Kashmir; although this could not be confirmed, it 
would represent a substantial western expansion of the range (Rob- 
erts, 1982c). 

The red panda seems to be more common in the eastern part 
of its range, especially along the Burma-Yunnan border, but it 
cannot be considered a common species (Allen, 1938; Pousargues, 
1896). 

The current distribution of Ailurus suggests a radiation out- 
ward from a central core in the Burma-Yunnan-Sichuan highlands 
along regions of recent erogenic activity, most notably the Hima- 
layas (Gansser, 1964; Manadhar, 1978). The zone of highest den- 
sity includes a region in western China proposed as a Pleistocene 
refugiiun for a variety of endemics (Pei, 1974; Pen, 1962). The 
extensive mountain ranges uplifted during the Pleistocene created 
substantial new habitat for Ailurus and a variety of other species 
of Indochinese origin (Cronin, 1979; Rau, 1974). Erosive activity 
by rivers originating in the Tibetan plateau caused the partitioning 
of the Himalayan Mountain system into a series of blocks separated 
by deep gorges that pose physical and ecological barriers to trans- 
migration. For this reason, the distribution of Ailurus should be 
considered as a series of disjunct, physically isolated populations 
rather than a continuous, interbreeding one. 

FOSSIL RECORD. No fossil congeners of Ailurus fiilgens 
are known. A variety of Old World and New World fossils intimately 
link Ailurus with the Procyonidae. McGrew (1938) described the 
similarity of the molar patterns of the early procyonid, cynarctine 
genera Cynarctis (Middle Miocene to Lower Pliocene of North 
America) and Cynarctoides (Lower Miocene of North America) with 
that of Ailurus. He concluded that cynarctine affinities were closer 

FIGURE 1.    Captive male adult red panda. Photo by Miles S. Rob- 
erts. 
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FIGURE 2. Skull of Ailurus fiilgens (USNM 259379) collected at 
Wen Chuan, Sichuan, China (D. C. Graham, collector). Condylo- 
basal length is 105.5 mm. Photos by Miles S. Roberts. 

FIGURE 3. Occlusal surface of right maxillary premolars and molars 
of USNM 259379 demonstrating wear pattern and pattern of cusps 
and accessory cusplets. Photo by Miles S. Roberts. 

to Ailurinae than to Procyoninae. Phlaocyon (Lower-Middle Mio- 
cene of North America) and Aletocyon (Lower Miocene of North 
America) also bear substantial similarities to Ailurus on the basis 
of molar patterns and the structure of carnassials and auditory 
regions (McGrew, 1938; Romer and Button, 1927). However, 
Wortman and Matthew (1899) suggested that Phlaocyon was more 
intermediate between Cynodictis and Procyon. Simpson (1945) 
agreed with this view and applied the same line of argument to 
Aletocyon, placing both genera in the subfamily Procyoninae and 
indicating that they were more likely precursors of the New World 
procyonid radiation than that of the Old World. 

Sivanasua of the Upper Miocene of Europe and Lower Plio- 
cene of Asia seems to be the earliest indisputable ailurine and ex- 
hibits cranial and dental structures ancestral to and possibly con- 
temporaneous with Ailurus (Pilgrim, 1932; Schlosser, 1899). 
Parailurus from the Lower Pliocene of England, Europe, and North 
America seems closest to Ailurus in general cranial and dental 
morphology (Dawkins, 1888; Tedford and Gustavson, 1977). The 
available Parailurus material suggests that there were possibly as 
many as three different species (Kurten and Anderson, 1980; Ted- 
ford and Gustavson, 1977), all larger and more robust than Ailurus 
in dental and cranial characters. The approximate biochron for 
Parailurus is 3-4 ra.y.b.p. The Parailurus findings indicate an 
European-Asian origin for the Ailurinae with a subsequent trans- 
Beringian radiation (Kurten and Anderson, 1980; Tedford and Gus- 
tavson, 1977). 

Intermediate forms between Parailurus and Ailurus are not 
known. The smaller size and diminished range of Ailurus suggests 
that it may represent a specialized offshoot of the early ailurine 
lineage (and possibly even of an Asian form of Parailurus) that 
survived the Pleistocene glaciations in the mountain refugia of 
southern China (Pen, 1962). 

FORM AND FUNCTION. The reddish-orange pelage ap- 
pears cryptic against the canopy of fir (Abies) trees where branches 
are covered with clumps of reddish-brown moss (Order Bryales) and 
white lichens (Usnea) (Roberts, 1982a). Tufts of facial vibrissae, 
situated low down on the cheek, are present. A series of small pores 
from which appear small amounts of clear, colorless, and odorless 
fluid occurs on the plantar surface of the feet (Roberts, 1981 ). The 
pores are contained in slightly raised areas between the plantar 
pads, and are associated with small, slightly elongated, and thick- 
ened hairs. These pores may secrete substances that are used in 
depositing scent trails (Roberts, 1981). Urine and secretions origi- 
nating from the anogenital region may be other sources of scent. 
Adults of both sexes possess paired anal glands each approximately 
2 cm long and 1 cm in diameter located bilaterally adjacent to the 
anal opening (Flower, 1870; Pocock, 1921; Roberts, 1981). Short 
ducts lead from the glands and empty into the distal portion of the 
rectum about 2 cm from the anal opening or anal sphincter. The 
content of the glands is a dark green-black, iridescent, oily fluid 
with a very pungent odor. 

The number of mammae in females is eight, arranged in two 
rows of four each (Sokolowsky, 1918). 

The dental formula is i 3/3, c l/I, p 3/3-4, m 2/2, total 
36-38. The fourth upper premolar, a principal discerning dental 
character in Carnívora, is large with five cusps as in Procyon and 
Ailuropoda (Davis, 1964; McGrew, 1938). By contrast, in the 
Ursidae P4 has only three cusps which are degenerate. The second 
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FIGURE 4. Distribution of Ailurus fiilgens based on Pocock (1941), 
Roberts (1982c), and Thomas (1902, 1922). Collection localities 
are indicated by closed triangles. Areas where the species is reported 
but for which confirming specimens are lacking are indicated by 
(?)• 

and third upper and lower premolars are large and robust. The large 
cheektooth surface promotes mediolateral movement for a grinding 
action and correlates with a highly specialized diet of bamboo £ind 
fibrous plant material (Gregory, 1936; Hodgson, 1848; Scapino, 
1981). The symphasis menti is relatively flexible with a moderate 
degree of independent movement of the hemimandibles (Scapino, 
1981). 

In general, skull size is large compared with that of carnivores 
of similar body size such as Procyonidae. Greater depth of skull 
may improve bite pressure at the level of the cheekteeth; particu- 
larly high values are found for zygomatic arch width, occipital height, 
condyle to ml length and jaw cross-section area (Gregory, 1936; 
Radinsky, 1981). Relative brain size, measured from cranial capac- 
ity, is comparable with that of Procyonidae (Gittleman, 1983). The 
auditory bulla is relatively small as indicated by the reduced caudal 
entotympanic elements, and may be correlated with reduced audi- 
tory sensitivity (Hunt, 1974). In both juvenile and adult forms the 
bulla is formed almost entirely by the tympanic as in ursids, and 
lutrinae and mephitinae mustelids. Rostral and caudal entotympan- 
ics form a small part of the medial wall of the bulla as in Ursidae 
but in contrast with that in Procyon, which possesses a swollen 
caudal entotympanic (Hunt, 1974). 

There are 6 lumbar vertebrae and 14 thoracics (Davis, 1964). 
The cervical region is short. Relative proportions of the vertebral 
column are: cervical (22%), thoracic (47%), and lumbar (31%). 
Forelimbs and hindlimbs are of roughly equal length (Davis, 1964). 
The five digits on each foot are in a strongly curved line and 
terminate with curved semiretractile claws, used effectively in climb- 
ing. The radial sesamoid bone of the wrist articulates primarily with 
the radial carpal bone, and is greatly enlarged but relatively less so 
than the sesamoid of the giant panda, Ailuropoda (Davis, 1964). 
Forepaws are frequently used to pick, manipulate, and pull apart 
food, particularly bamboo leaves and stalks (Roberts, 1981; Soko- 
lowsky, 1918). The postscapular fossa is moderately large and may 
be indicative of its arboreality where the forelimbs are more sup- 
portive while climbing than the hindlimbs (Davis, 1949). 

The left lung is divided into two lobes (Goppert, 1937) similar 
to Procyonidae, Mustelidae, and Ursidae but contrasting with the 
remaining carnivore families that have three lobes. Reduction of 
lobes seems to be associated with a broadening of the thorax (Mar- 
cus, 1937), whose functional change is unknown. The right lirng is 
divided into four lobes as in all fissiped carnivores. 

The salivary glands are relatively large as in most omnivorous 
carnivores (Carlsson, 1925). The tongue is similar to Ursus, being 
of moderate length and having numerous foliate papillae (Davis, 
1964; Sonntag, 1923). The stomach is simple, as in all fissiped 
carnivores, with a spherical fundus, no caecum, and a cylindrical, 
thick-walled pylorus (Hodgson, 1848). The intestinal tract is simple 
and comparatively short (4.2 times body length). This characteristic 

is unusual considering the common association between herbivory 
and an extended gut in mammals. 

Males possess a comparatively short penis, the prepuce closer 
to the scrotum than in Procyonidae (Flower, 1870; Pocock, 1921). 
The baculum is comparatively short, only about 2 cm long (Davis, 
1964; Pocock, 1921). 

ONTOGENY AND REPRODUCTION. The mean of 17 
reported gestations in captivity was 134.2 days (SD = 14.7 days; 
range, 112 to 158 days; Dittoe, 1944; Erken and Jacobi, 1972; 
Mottershead, 1958; Roberts, 1981; Roberts and Kessler, 1979). 
Pocock (1941) reported a gestation of 90 days provided by Dr. 
Vevers of the Zoological Society of London. However, the derivation 
of this measurement was not stated; therefore, it likely was erro- 
neous. The exceptional length and range of gestations suggests that 
delayed implantation may occur although this has not been dem- 
onstrated. 

In captivity, pregnant females become noticeably heavy and 
lethargic about 6 weeks before parturition (Roberts, 1980, 1981). 
Several days before parturition a pregnant female begins to carry 
nest materials such as sticks, grasses, and leaves into suitable nest 
sites. Nest building may continue after the young are born but the 
behavior is highly variable among females (Mottershead, 1958; Rob- 
erts, 1981). In the wild, animals may use hollow trees or rock 
crevices as nest sites (Hodgson, 1847; Pocock, 1941) but in cap- 
tivity females readily adopt nest boxes placed on the ground, hollow 
logs, or other artificial dens (Keller, 1977; Roberts, 1975, 1980). 
Within 24 h of parturition, females become more active and move 
about aimlessly, pausing occasionally to lick the anogenital region 
or to prop the hindquarters against a vertical object as if to strain 
during abdominal contractions (Roberts, 1981). All known births 
occurred between 1600 and 0900 h, the period of highest activity. 
Parturition occurs rapidly, with females quickly cleaning the cubs 
£ind remaining with them for 60 to 90% of the time during the first 
few days after birth (Erken and Jacobi, 1972; Keller, 1977; Mot- 
tershead, 1958; Roberts, 1975, 1981; Wall, 1908). Females may 
recognize their young by olfactory cues established shortly after 
birth. After the cubs are about 1 week old, females gradually spend 
more time away from them, returning every few hours to nurse 
and groom them (Roberts, 1975, 1981). Mothers move young fre- 
quently, presumably in response to nest disturbance; all active nest 
sites are kept clean by the mother. Lactating females increase food 
consumption within 24 h of parturition and continue to do so until 
weaning. Young are nest-bound for approximately 90 days, after 
which they make their first excursions from the nest at night. At 
first, mothers attempt to restrain cubs from emerging but cubs soon 
become too active to monitor closely. Initial excursions from the 
nest coincide with the first evidence of the young eating solid food 
(Roberts, 1975, 1981). By 120 days of age, young consistently 
rest away from the nest area with their mother. Mother-young 
proximity continues to be close until the onset of the next breeding 
season when mild aggression between the mother and young may 
occur (Roberts, 1975, 1980). Young attain adult size at approxi- 
mately 12 months and are sexually mature at approximately 18 
months (Roberts, 1975, 1980, 1981). 

In captivity, mating is strictly seasonal with onset in the early 
winter, usually between early January and mid-March (Dittoe, 1944; 
Erken and Jacobi, 1972; Keller, 1980; Mottershead, 1958, 1963; 
Roberts, 1980, 1981; Roberts and Kessler, 1979; Zuckerman, 
1953). The onset of sexual activity coincides closely with increasing 
photoperiod following the winter solstice (Roberts, 1981). The mat- 
ing season for individuals in captivity in the northern hemisphere 
seems not to differ substantially from that in the wild although there 
may be a tendency for prolongation of the mating season in captive 
colonies (Roberts, 1981). Captive individuals in the southern hemi- 
sphere mate in the austral winter, generally in July and August. 
Roberts (1981) reported that a hierarchy of environmental cues 
triggered reproduction in captivity; photoperiod is a general cue and 
lunar periodicity is a more specific cue, with copulations tending to 
cluster during the 'new moon' phase of the lunar cycle. In the wild, 
births occur in spring and summer, but mainly in June (Hodgson, 
1847; Pocock, 1941; Wall, 1908). In captivity in the northern 
hemisphere, 3.5% of 199 liters were born in May, 79% in June, 
16% in July, and 1.5% in August. Of 11 liters born in the southern 
hemisphere 8 were in December, 2 in January, and 1 in March 
(Glatston, 1980, 1982). In captivity, no synchrony of mating or 
birth dates is evident among females housed in the same or nearby 
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enclosures. The time of mating and birth also is not affected by 
latitude (within a hemisphere) or by altitude. Females tend to give 
birth within 10 days of the date of parturition the previous year 
(Roberts, 1981). 

In captivity, litter size ranges from one to four with a mode 
of two (Erken and Jacobi, 1972; Glatston, 1980, 1982; Hodgson, 
1847; Pocock, 1941; Roberts, 1975, 1980, 1981; Roberts and 
Kessler, 1979; Wall, 1908; Zuckerman, 1953). Litter size does 
not affect gestation length (Roberts, 1981). The sex ratio in a 
sample of 100 infants born in 78 litters was 48 males to 52 females 
(Roberts, 1981). The mortality schedule is similar to that of other 
mammals being highest in the youngest (0 to 1 year) and oldest (7 
to 12 years) age classes with a decline during middle age (1 to 7 
years). Litters of two and three young have the lowest juvenile 
mortality. Survivorship of the young is independent of maternal age 
and experience. Generally mortality is higher in males and increases 
significantly with higher inbreeding coefficients (Roberts, 1981, 
19826). 

Neonates weigh 110 to 130 g and grow at a rate of 7 to 20 
g/day until they begin to eat solid food at approximately 90 days 
(Brahm and Bartmann, 1976; Conway, 1981; Roberts, 1975; Rob- 
erts and Kessler, 1979; Watson and Barfield, 1982). At birth, eyes 
and ears are closed, and head, body, and tail are covered with thick, 
woolly, gray-buff fur approximately 25 mm long (Roberts, 1975). 
Total length is about 280 mm. The tail is proportionately shorter 
in young than in adults, averaging about 70 mm or 25% of the 
total length in contrast to about 40% of the total length in adults. 
At birth, the skin is pink, plantar surfaces of the feet are unfurred, 
mystaceal vibrissae are about 20 mm long, and the pelage lacks 
adult coloration and markings. By day 14, long reddish guard hairs 
appear giving a slightly reddish tinge. Eyes and ears open by day 
18. Adult coloration and coat pattern are discernable at about day 
50; the tail is ringed, the face white with a dark track from the eye 
to the corner of the mouth, and the soles of the feet are fully furred. 
Adult coloration and patterning essentially are complete by day 70 
(Roberts, 1975). Adult size and mass are attained by 12 months of 
age. Premolars, both upper and lower, first appear about 30 days 
and complete dentition appears by 6 months (Brahm and Bartmann, 
1976; Conway, 1981; Erken and Jacobi, 1972; Gray, 1970; Mun- 
ro, 1969; Roberts, 1975, 1981; Roberts and Kessler, 1979; Wall, 
1908). 

For the first 7 to 10 days after birth young remain essentially 
immobile except when nursing (Roberts, 1975, 1981). The mother 
remains curled around them when in the nest and, in her absence, 
the young sleep in a curled or semi-curled position often in contact 
with one another. Gradually, the young become more active and 
move about in an uncoordinated fashion. They are able to right 
themselves when placed on their back by day 12. By day 18, the 
eyes are open and the young are able to orient toward light. By 
day 60, siblings are engaging in rough and tumble play in the nest 
and frequently venture to the entrance of the nest box. Young are 
able to climb proficiently by the time they emerge from the nest 
box at about day 90 (Keller, 1977; Roberts, 1975, 1980, 1981). 

There are few paternal interactions until the young are weaned 
(Roberts, 1975, 1981). In captivity, some males were observed to 
enter nest boxes and even sleep with young for short periods. There 
is no provisioning of the young, however, by either parent at any 
time. After young emerge from the nest, males may engage in play 
with them. Males can be left with females year-around in captivity 
but females left together in the same enclosure may steal or kill 
young of others (Mottershead, 1958). Prolonged association of both 
parents with young and apparent tolerance of mixed-sex groups in 
captivity has led to speculation that the red panda may be gregar- 
ious in nature (Mottershead, 1958; Roberts, 1980, 1981; Roberts 
and Kessler, 1979). 

In captivity, red pandas are polyestrus with an estimated cycle 
length of between 26 and 44 days (Erken and Jacobi, 1972; Rob- 
erts, 1981; Roberts and Kessler, 1979). The duration of estrus 
reportedly was between 1 and 14 days (Erken and Jacobi, 1972; 
Keller, 1977, 1980; Kowalska, 1982; Roberts, 1981; Roberts and 
Kessler, 1979). Sexual behavior is concentrated over 24 h of a 
single estrous period suggesting (1) an inherently short duration of 
estrus, (2) induced ovulation, or (3) immediate cessation of estrus 
following conception (Roberts, 1981). Testis size in captive males 
undergoes seasonal change, being small and semi-abdominal from 
April to November and large and scrotal during the premating and 
mating period (northern hemisphere). Females that lose litters do 
not undergo a postpartum estrus. 

The maximum lifespan of the red panda in captivity is ap- 
proximately 14 years but generally captive animals do not live 
beyond 8 to 10 years (Crandall, 1964; Glatston, 1980, 1982). 
Individuals of both sexes have reproduced up to 12 years of age. 

ECOLOGY. Red pandas are found in the temperate forest 
zone of the Himalayan ecosystem. This zone is characterized by 
mixed deciduous-coniferous forest dominated by Abies, Tsuga, Aes- 
culus, Juglans, Quercus, and Acer (Mierow and Shrestha, 1978; 
Seidensticker et al., 1984; Troll, 1969; Vaurie, 1972). Mammals 
found in association with the red panda include Presbytis entellus, 
Cuon alpinas, Selenarctos thibetanus. Martes flavigula, Panthera 
pardas, Cervus elaphus, Moschus sifanicus, Naemorhedus goral, 
Petaurista elegans, and Sorex araneus. Birds include a wide va- 
riety of pheasants and partridge (Phasianidae), warblers (Muscicap- 
idae), tits (Aegithalidae), and thrushes (Muscicapidae) (Giant Panda 
Expedition of the Wanglang Natural Reserve, 1974; Jackson, 1978; 
Mishra, 1976; Roosevelt and Roosevek, 1926; Vaurie, 1972). 
Temperature ranges in red panda habitat are from 10°C to 25°C 
at elevations from 3,000 to 3,750 m (Allen, 1938; Mani, 1968). 
In the Himalayan region, there is considerable vertical climatic 
zonation caused by differences in rainfall and temperature, with the 
southern area receiving up to 350 cm rainfall annually and the 
interiors somewhat drier with 130 cm annually (Troll, 1969; Vaurie, 
1972). In northern regions, vegetation is dominated by Tsuga, 
Quercus dilátala, or Aesculus, Juglans, and Acer forest (Jackson, 
1978). In southern, drier regions the dominant species is Quercus 
semecarpifolia (Mierow and Shrestha, 1978; Stainton, 1972). In 
western China, the mountain chains of Sichuan and Yunnan have 
a north-south orientation that traps westerly moisture-laden winds 
to produce abundant rainfall and thick deciduous and evergreen 
forest composed primarily of Cyclobalanopsis, Fagus, and Tsuga 
(Allen, 1938; Schaller, 1977; Seidensticker et al., 1984). 

In general, all of these vegetational and climatic zones provide 
moist, well drained soil suitable for bamboo growth (Numata, 1979), 
the dietary staple of the red panda. The genera of bamboos most 
likely to form the bulk of the diet are Phyllostachys, Sinarundi- 
naria, Thamnocalamus, Chimonobambusa, and Qiongzhuea (Nu- 
mata, 1979; Seidensticker et al., 1984; Sheldon, 1937). In addition 
to bamboo, red pandas in the wild may eat small mammals, birds, 
eggs, blossoms, and berries (Hodgson, 1847; Sowerby, 1932). In 
captivity, animals were observed to eat birds, blossoms, Acer and 
Morns leaves, bark and the fruits of Acer, Fagus, and Morus 
(Bartlett, 1900; Roberts and Collins, 1978; Simpson, 1869; Stott, 
1940). 

Adults are thought to be solitary outside the breeding season, 
with territories well posted by scent-marking (Roberts, 1981). There 
are no data on juvenile dispersal patterns in the wild. In captivity, 
the young develop slowly and complete independence from maternal 
care is not established until at least 6 and possibly as much as 12 
months of age (Roberts, 1981; Roberts and Kessler, 1979). Home- 
range size and population density are not known; however, other 
similar-sized carnivores have relatively small home ranges and high 
population densities (Gittleman, 1983; Gittleman and Harvey, 1982). 

As a result of human encroachment in suitable forest habitat 
and the unusual biology of bamboos, A. fiilgens may be near ex- 
tinction in the western sector of its range, especially in Nepal. 
Because of its scarcity and unknown habits in the wild an intensive 
international breeding program was established for the red panda 
in more than 30 zoos, and an International Studbook, edited by 
A. R. Glatston (1982), documents management techniques, growth 
in captive populations, and pathology reports. Based on Interna- 
tional Studbook summaries, numbers of red pandas in captivity 
increased from 136 in 1980, to 147 in 1981, and to 197 in 1982. 
Improved longevity and reproduction are effected by larger enclo- 
sures, removal from extreme heat and humidity, and a diet high in 
fiber and bulk, mainly bamboo. 

In captivity, animals are maintained most successfully in out- 
door enclosures with a natural, grassy substrate, living trees for 
climbing and perching, and sufficient shade to allow animals to 
retreat from the heat of summer (Roberts, 1980). The ideal social 
grouping is a mated pair and their dependent offspring, although a 
male and two females can be maintained together during the breed- 
ing season (Glatston, 1980; Roberts, 1980). A diet high in fiber is 
essential to prevent gastrointestinal disorders; bamboo and native 
or cultivated grasses are preferred (Bush and Roberts, 1977; Mon- 
tali et al., 1984; Roberts, 1980). Orphaned infants have been suc- 
cessfully hand-raised with a variety of carnivore milk-replacers (Con- 
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way, 1981; Gray, 1970); cross-fostering of infants between females 
is possible if accomplished when the infants are young (Roberts, 
1981). Captive animals are susceptible to canine distemper associ- 
ated with use of attenuated (modified-live) virus vaccine, dermato- 
phytosis (ringworm), and two types of pulmonary metastrongyles, 
Dirofilaria immitis (heartworms) and Filaría taxideae, that cause 
cutaneous ñlariasis (Bonney and Schmidt, 1975; Bush and Roberts, 
1977; Bush et al., 1976; Conway, 1982; Custer et al., 1978; 
Frankenhuis and Glatston, 1980, 1982; Gardiner et al., 1983; 
Itakura et al., 1979; Montali et al., 1984; Parihar and Chakravar- 
ty, 1980). High neonatal mortality is associated with congenital 
malformation in inbred animals (Roberts, 1982a; Montali et al., 
1984) and bacterial pneumonia (Montali et al., 1984). 

BEHAVIOR. Captive red pandas are nocturnal and crepus- 
cular and exhibit a polyphasic activity pattern throughout the night. 
Activity patterns change throughout the year in response to tem- 
perature, feeding regimes, and presence of young (Keller, 1977; 
Roberts, 1981). In the wild, red pandas are reported to be most 
active at dawn, dusk, and at night (Anon., 1978; Hodgson, 1847). 
Red pandas are scansorial but forage primarily on the ground. The 
usual mode of progression on the ground is by a cross-extension 
gait; faster movement is by trotting or bounding. A similar cross- 
extension pattern is used to climb tree trunks, and animals descend 
head first by gripping the tree trunk medially with the hindfeet. 
Movement on and between small terminal branches is facilitated by 
a high degree of flexibility of the pectoral and pelvic girdles and 
limb joints (Keller, 1977; Roberts, 1981). The tail is not prehensile 
but is used as a support and counterbalance when climbing. In 
normal progression on the ground, the tail is carried straight out 
and horizontal to the ground (Roberts, 1981). Red pandas rest and 
sleep in trees or other elevated surfaces most frequently, and in 
nature are said to use evergreens as nest sites (Anon., 1978; Hodg- 
son, 1847). Sleeping and resting postures range from prone exten- 
sion with legs straddling a branch to a tightly curled posture with 
the head tucked under a hindleg. Temperature and humidity influ- 
ence the posture adopted, presumably to alter heat conductance. 
Animals maintain a tightly curled posture during cold weather but 
stretch their bodies along branches with their legs dangling during 
hot weather. Adults rarely sleep in contact with one another; how- 
ever, a mother and her young and nest-bound siblings in the absence 
of their mother do so frequently. Comfort behaviors include licking 
the body and limbs, face-washing with one forepaw or hindpaw, and 
stretching or rubbing the back, abdomen, and flanks against a sta- 
tionary object. Virtually aU comfort behaviors are conducted while 
in a tree and shortly after awakening or eating. Particular attention 
is paid to maintenance of the forepaws. Discrete latrine areas are 
used for defecation but not urination, and these areas generally are 
located at the periphery of enclosures (Keller, 1977, 1980; Roberts, 
1981). 

Food items are grasped in a single forepaw and brought to the 
mouth while sitting, standing, or occasionally lying on the back. 
Bamboo is grasped by the culm, then bent down to bring the leaves 
within reach of the mouth. Food grasped in this fashion is inserted 
in the side of the mouth where it is sheared, then chewed extensively 
before being swallowed. Small food items such as blossoms, berries, 
and small leaves are nipped off with the incisors (Keller, 1977; 
Roberts, 1981). 

Visual displays used primarily in intraspecific interactions in- 
clude arching of the taU and back, a slow raising and lowering of 
the head while emitting a low intensity pufling, turning of the head 
while jaw-clapping, shaking the head from side to side, raising a 
forepaw as an intention movement before striking, and a bipedal 
posture with forelegs extended above the head before lunging at a 
playmate or opponent during aggressive interactions. Virtually all 
of these visual displays occur within close proximity of another 
animal. "Staring" is another visual display that usually occurs at 
greater distances between individuals (Keller, 1977, 1980). Inter- 
active social behaviors include a variety of motor patterns that 
permit olfactory examination of conspecifics including naso-naso, 
naso-face, naso-torso, naso-flank, and naso-anal contact (Keller, 
1977; Roberts, 1981). Approaching, following, sniffing, striking, 
lunging, biting, and wrestling form a continuum of motor patterns 
observed in aggressive, play, and social contexts. Adults rarely in- 
teract with one another outside of the mating season and aggression 
is rare. Individuals housed together maintain individual sleeping and 
resting loci and use a variety of the visual displays in maintaining 

individual distances (Keller, 1977, 1982; Roberts, 1981; Roberts 
and Kessler, 1979). 

The vocal repertoire of the red panda is small but there is 
considerable variability within certain caU types (Roberts, 1981). 
Tonal calls include an infant distress "wheet," which may persist 
in the adult as a "squeal" under conditions of great duress, and a 
high-pitched, modulated-frequency "twitter" heard as a contact call 
in young and adults. A harsh, broad band, polysyllabic "quack- 
snort" is emitted by young and adults under conditions ranging 
from mild annoyance to intense aggression. Nonvocal sounds of 
communicatory function include exhalation of air through the nose 
and mouth (puffing) while raising and lowering the head during mild 
threat displays, and jaw-clapping while turning the head towards a 
nearby individual during a low intensity aggressive encounter. Grunts 
and snorts also are produced by animals engaged in wrestling or 
fighting (Roberts, 1981). Structural homologies and functional sim- 
ilarities were found between some vocalizations of the red panda 
and those of the giant panda, Ailuropoda, and Procyonidae (Peters, 
1982). 

At the onset of the mating season a male and a female rest, 
move, and eat in close proximity. Scent-marking rates for both sexes 
increase, most notably in males, and males spend a significantly 
greater amount of time examining trails and fecal and urine-mark- 
ings of females. On the day of copulations, female scent-marking 
increases markedly and the male begins to pursue the female closely. 
Female precopulatory behavior includes frequent stops during agi- 
tated, random movement about the enclosure, taU flicking, and a 
playful, bounding gait. Copulation occurs on the ground foUowing a 
mount invitation by the female. The male clasps the female about 
the abdomen and immediately commences thrusting at a rate ap- 
proximately 120 thrusts/min. There is no neck bite although the 
male may lick the neck and shoulders of the female during copu- 
lation. There are extravaginal ejaculations and multiple ejaculations 
per copulation. Copulations last 3 to 39 min; there is no evidence 
of a copulatory tie and, at the end of copulation, the male and 
female separate and engage in long bouts of genital autogrooming 
(Keller, 1977, 1982; Roberts, 1980; Roberts and Kessler, 1979). 

Chemical signals are deposited through stereotyped motor pat- 
terns associated with the deposition of urine, feces, and secretions 
from the anal and circumanal glands. Feces deposited in well-defined 
latrine areas may serve to delineate home ranges or territories. 
Scent-marking involves applying the anal or circumanal region to 
slightly raised objects such as sticks or rocks and rubbing these in 
a lateral and anterioposterior fashion. Urine also may be applied 
simultaneously. Males mark more frequently and for longer duration 
than females at all times of the year. Most scent-marking occurs 
on the ground but it also can occur in trees (Keller, 1982). Habit- 
ually used branches may become coated with a layer of slightly 
sticky material seemingly deposited by the animals as they move 
about. These scent trails are smelled intensively by animals newly 
introduced into enclosures. Red pandas have a series of enlarged 
papillae on the underside of the tip of the tongue that seem to serve 
a chemocommunication function. Following olfactory inspection the 
tip of the tongue is applied to certain areas and either vibrated or 
drawn along the spot being examined. The tongue is withdrawn into 
the mouth and the process may be repeated (Keller, 1977, 1982; 
Roberts, 1981). 

Most behaviors of the red panda are typically carnivore-like 
and offer few clues to the taxonomic placement of the species. 
Certain categories of behaviors, especially scent-marking, some 
vocalizations, body postures, foraging, and feeding behavior reveal 
similarities between the red panda and giant panda (Kleiman, 1983). 

GENETICS. The diploid (2n) chromosomal complement of 
Ailurus is 36 including 32 metacentrics and submetacentrics and 
2 acrocentrics; one marked pair of satellite submetacentrics is on 
the short arm as in other carnivores (Hsu and Benirschke, 1970; 
Todd and Pressman, 1968; Wurster, 1969). The typical procyonid 
karyotype is 2n = 38 and that for Ursidae is 2n = 74. The giant 
panda has a karyotype of 2n = 42. Albumin and transferrin data 
indicate early divergence from the procyonid line, with some 41 
units of change accumulated subsequent to Ailurus divergence (Sar- 
ich, 1976). 

REMARKS. The higher taxonomic affinity of Ailurus has 
been a subject of almost as much debate as the taxonomic placement 
of the giant panda (Chorn and Hoffmann, 1978). Since its discovery 
in the early 1800's, Ailurus has, at various times, been placed in 
the Procyonidae (Gregory, 1936; HoUister, 1915; Honacki et al.. 
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1982; Sarich, 1976), the Ursidae (Mivart, 1882; Trouessart, 1904), 
with Ailuropoda in Ailuropodidae (Flower, 1870; Lankester, 1901), 
and in the monotypic family Ailuridae (Pocock, 1941; Eisenberg, 
1981). This uncertainty has arisen because of difficukies in deter- 
mining whether certain characters of Ailurus are phylogenetically 
conservative or are derived and convergent with species of similar 
ecological habits. Evidence based on the fossil record, serology, 
karyology, behavior, anatomy, and reproduction reflect closer affin- 
ities with Procyonidae than Ursidae. However, ecological and for- 
aging specializations and a distribution distinct from the modern 
procyonid radiation warrant classification in a separate family (Ailu- 
ridae) derivative of the Procyonidae. Subspecific classification of 
Ailurus fiilgens also has been somewhat inconclusive and has re- 
ceived little systematic treatment (Roberts, 19826). 

The common name "panda" was applied to Ailurus when it 
first was presented to the western scientific community in 1821 
(Hardwicke, 1827). Ailuropoda was designated the "giant" peinda 
after its discovery in 1869 because of some affinities to Ailurus; 
subsequently the latter was relegated to "lesser" panda. We prefer 
the designation "red" panda in view of the chronological seniority 
of Ailurus in the scientific literature and the more accurate descrip- 
tion given by this term. 

The red panda seems to have little commercial value and is 
of little economic importance in live animal and fur trades. The 
species is protected in India, Bhutan, Nepal, and China, and is listed 
in Appendix II of the Convention on the International Trade in 
Threatened and Endangered Species. Native names applied to Ailu- 
rus include lesser panda, fire fox, bear cat, wah, ye, nigalya ponya, 
thokya, woker, sankam, and wokdonka. The origin of the name 
"panda" is unknown. 
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