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PREFACE 
Of all the animals , canids are the group with which h u m a n s have had 

the m o s t longstanding, universal , and profound associat ions . T h e s e as-

sociat ions, both affectionate and adversarial, reach back into prehis-

toric t ime. For reasons about which we can only speculate , dogs were 

the first an imals to be domest icated, thus our continued fascination 

with wild cous ins of domest ic dogs is deep-rooted. Wild canids are im-

portant for a number of reasons beyond their historical t ies to humans . 

Representat ives occur throughout the world from arctic regions to 

tropical forests. A number of species are economical ly important as 

furbearers, and others compete with h u m a n s for access to large ungu-

lates or domest ic stock. From ecological and behavioral standpoints , 

canids are dist inguished by their diversity. Social organization among 

the Canidae ranges from solitary to a m o n g the m o s t highly social of all 

m a m m a l s . Can id adaptabil i ty and behavioral plast ic i ty are remark-

able, both on a group and an individual level. T h e s ta tus of over half 

the wild dog species is endangered, threatened, or unknown. Attent ion 

to their ecology is now of critical importance: decis ions taken in the 

next few years will seal the fate of m a n y of these species. 

For these reasons, the information in this v o l u m e is of critical im-

portance. Unti l the publ icat ion of this book, there has been no single 

source which presents a comprehensive , current natural history of the 

nondomest ic dog species. In this book, a prodigious a m o u n t of previ-

ously uncol lected information is presented in a straightforward form. 

T h e book is intended as a general reference work. Biologists, wildlife 

managers , m a m m a l o g i s t s , conservationists , s tudents , and carnivore 

special is ts will find here information as sembled nowhere else. Over 

600 sources are included in the bibliography, so the book also serves as 

an entry to the l iterature for those seeking more technical or special-

ized knowledge. Natura l i s t s and outdoorsmen will a lso enjoy discover-

ing the particulars of famil iar and unfamil iar canid species. Although 

carnivores are typically difficult to observe in the wild because of rar-

ity and reticence, a number of wild dog species are readily studied by 

amateur natural is ts in sign, scat, by sight, and through their promi-

nent long-range vocal izat ions. 

ix 



χ WILD D O G S 

T h e organization of the book is alphabetical by genus, and, within 

each genus, alphabetical ly by Linnean species name. T h o s e unfamil iar 

with the Latin n a m e s will find c o m m o n n a m e s l isted in the T a b l e of 

Contents , in the table on p. 6, and at each section heading. M o s t canid 

species suffer from a profusion of c o m m o n names , thus the use of 

Latin names is the clearest designator: I hope the nonspecial is t will 

not be put off by their prominence. Within each section of the book 

there are seven subheadings, each summar iz ing the current s tate of 

knowledge on the following seven topics: distribution and habitat, 

physical characterist ics , taxonomy, diet, activity, reproduction, and 

social organization and behavior. T h u s the book can be consulted 

across species in order to compare information on particular aspects of 

natural history. In s o m e cases, very little is known about a species. In 

other cases, the amount of avai lable information is enormous , and has 

been distil led to s u m m a r y form. T h e v o l u m e is intended as a straight-

forward assemblage of material . It points the way toward, but is not in-

tended to provide, a synthetic or theoretical big picture. As the title in-

dicates, this vo lume deals only with nondomest ic canid species. 

Obviously, domest ic dogs and their feralized variants require a v o l u m e 

of their own. 

Because of the ever accelerating pace of biological destruction world-

wide, any wildlife study is concerned with conservation de facto. T h i s 

is nowhere more true than in the study of large carnivores, who are 

typically the first to be overwhelmed by h u m a n persecution and habi-

tat destruction. A s I wrote this book, it b e c a m e appall ingly apparent 

that h u m a n actions have pushed m a n y wild dog species to the brink of 

extinction. It is m y hope that all future canid studies operate with this 

knowledge as a guiding principle. 

T h e kind ass i s tance and encouragement of the following people has 

been invaluable to me . I thank each one of them: Marc Bekoff, M a r k 

Boyce, Jerry Choate , K i m Fadiman, Jeff Foott, Jeff Holtmeier, T e d 

Kerasote, Peter Klopfer, Phil Lehner, Dav id Macdonald, Patricia 

Moehlman, Skip Sheldon, and Suzanne and Stewart Wolff. 

Jennifer W. Sheldon 

P.O. Box 1035 

Jackson, WY 83001 



Introduction 
by Patricia D. Moehlman* 

Family Canidae consis ts of approximate ly 35 species that are catego-

rized into 15 genera. Typical ly they are lithe runners and opportunist ic 

omnivores . They range in body weight from 1.5 to 31.1 kg and show 

great diversity in diet, habitat, and distribution (Gitt leman, 1984). 

Family Canidae has a sui te of characterist ics that are unique or un-

usual within Carnivora and M a m m a l i a . T h e s e characterist ics include 

the following: long-term m o n o g a m y (Kleiman, 1977); paternal invest-

ment; comparat ively large litters and a long period of infant depen-

dency (Kleiman and Eisenberg, 1973); and a cooperative breeding sys-

t e m in which s o m e offspring remain in the natal family and provision 

and protect their younger relatives (Moehlman, 1986). Fami ly m e m -

bers share food and provide care for s ick or injured relatives. 

Canidae have interspecific behavioral trends that correlate with 

body weight (Moehlman, 1986). For example , smal l canids (those less 

than 6 kg) such as red foxes (Vulpes vulpes) and bat-eared foxes (Oto-

cyon megalotis), are solitary foragers, are usual ly m o n o g a m o u s but 

have a tendency toward polygyny, have an adult sex ratio biased to-

ward females , ma le dispersal, and s o m e non-reproductive females 

helping to rear pups . Medium-s ized canids (6-13 kg) including silver-

backed [black-backed] and golden jackals (Canis mesomelas and C. au-

reus) and coyotes (C. latrans) are facultat ive cooperative foragers, tend 

to be more strictly m o n o g a m o u s , have equal adult sex ratios, and both 

ma le s and females help to raise younger relatives and/or disperse. 

M o s t large canids (greater than 13 kg) such as African hunting dogs 

(Lycaon pictus) are obligatory cooperative hunters, tend to have a 

m o n o g a m o u s mat ing s y s t e m with indicat ions of polyandry, have adult 

sex ratios skewed toward males , have m a l e helpers, and have female 

emigration. T h e s e are general trends within Canidae , but there are in-

* Wildlife Conservat ion International, N e w York Zoologica l Society, Bronx 
Zoo, Bronx, N Y 10460. 
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2 WILD D O G S 

teresting and important exceptions interspecifically, and there is a 

great deal of variation within species. 

As body weight increases in canids there are also significant and in-

triguing correlations with important life history traits (Bekoff et al, 

1981; Gi t t leman, 1984, 1985); Moehlman, 1986). Similar to other 

m a m m a l s , canid neonate weight increases with maternal body weight 

at approximately a 3/4 exponent of female weight. However, canids 

appear to be unique among m a m m a l s in showing a trend toward larger 

litter sizes and weights as maternal body weight increases. T h u s as 

canids get larger, not only do the relatively smal ler and less-developed 

pups potential ly require greater parental investment after birth, but in 

addition there are more neonates to care for. Canidae tend to have the 

heaviest litter weights and the shortest gestat ion lengths within Car-

nivora (Gitt leman, 1984, 1985). T h u s female canids m u s t contend 

with large prepartum investment, and as body weight increases require 

more ass i s tance in feeding and defending their larger litters of propor-

tionately smal ler offspring. 

Such physiological constraints are consistent with the general be-

havioral trends observed in Canidae and they provide insight into 

parental investment and sexual selection in canid social sys tems . For 

example , smal ler females will have fewer and relatively heavier pups 

that potential ly require less paternal investment after birth. T h e po-

tential arises for a ma le to invest in the offspring of more than one fe-

male , and polygyny is possible . Parental investment and sexual selec-

tion theory would then predict that as fathers contribute less, there 

would be reduced compet i t ion by females for males , there would be a 

tendency toward polygyny, and males would disperse (Trivers, 1972). 

Th i s set of behaviors has been observed in smal l canids l ike kit foxes 

[Vulpes macrotis), arctic foxes [Alopex lagopus), bat-eared foxes [Oto-

cyon megalotis), and red foxes [Vulpes vulpes) (Egoscue, 1962; Her-

steinsson, 1984; Nel , 1978; Ne l et al, 1984b ; Lamprecht , 1979; Mac-

donald, 1979a, 1980, 1981; Brady, 1978, 1979; Moehlman, 1986). T h e 

availabil ity of food and the ability of the m a l e to control resources 

could affect the relative costs and benefits of maternal and paternal in-

ves tment and could determine whether the mat ing sys t em is monoga-

m o u s or polygynous. 

By contrast, large canids usual ly produce larger litters of relatively 

less-developed pups. Females m a k e a large investment in their off-

spring before birth, and require substant ia l ma le involvement in their 
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pups after birth. If their pups are to survive, females cannot afford to 

share this investment with other females (e.g., polygyny is unlikely) 

and compet i t ion for ma le s can be intense. One would therefore expect 

a significant bias in the pup and adult ratios toward males , fierce com-

petit ion between females for dominance , female emigration, and m a l e 

relatives helping. Th i s is the pattern observed in African hunting dogs 

(Lycaon pictus) (Frame and Frame, 1977; Malco lm, 1979; Frame et al, 

1979; M a l c o l m and Marten, 1982). 

Such correlations of mat ing and breeding strategies with poss ible 

physiological constraints of body size and numbers of dependent off-

spring can be confounded by ecological factors. Ecological constraints , 

particularly the size and the spatial and temporal availabil i ty of food, 

can affect territory size, group size, and reproductive strategies. Th i s 

effect can be seen in several canid species that have litter s izes that are 

inconsistent with other species of s imi lar weight. Arctic foxes, for ex-

ample , can have unusual ly large litters for their maternal weight cate-

gory, and ecological factors appear to have a major impact on their re-

productive effort. In northwestern Canada, where l emmings 

[Dicrostonyx torquatus and Lemmus sibiricus) can be very abundant 

during the whelping season, the m e a n litter size of arctic foxes is 10.1 

(MacPherson, 1969). By contrast , in coastal areas of Iceland, where 

food availabil i ty is patchy but relatively steady in abundance, the 

m e a n litter size is 4.0 (Hersteinsson, 1984). Arctic foxes s eem to be ca-

pable of exploit ing periodically abundant food resources and dramati-

cally increasing their reproductive rate. 

Another unusua l species is the maned wolf (Chrysocyon brachyu-

rus), a large canid (about 23 kg) whose m e a n litter size of two pups is 

the lowest in the Canidae . It is the only large canid that forages pri-

mari ly on rodents and fruit (Dietz, 1984). Feeding on i tems of food that 

are relatively smal l m a y impose energetic constraints on the female. 

Research on the varying ecological and demographic c ircumstances 

that a single species contends with offers the opportunity to investi-

gate l inkages between physiology, ecology, and behavior. Field studies 

have revealed that canid species are capable of an impress ive degree of 

intraspecific variation both between and within populat ions as the 

ecological parameters vary through t ime. Further research is needed to 

understand how ecological factors and physiological constraints inter-

act to determine canid reproductive strategies and social organization. 



A Note on Taxonomy 

Current v iews on the taxonomy of the Can idae are diverse, with a 

number of major ongoing disputes . T h e division into subfamil ies is 

still unsettled; therefore, usage has not stabil ized (Anderson and Jones, 

1984). T h e taxonomic arrangement in this work is moderately conser-

vat ive and, for the m o s t part, agrees with that of N o w a k and Paradiso 

(1983) and Berta (1987). For alternate taxonomies see Ginsberg and 

Macdonald (1990), Van Gelder (1978), Anderson and Jones (1984), Clut-

ton-Brock et al. (1976), Macdonald (1984), Langguth (1975b), Osgood 

(1934), Cabrera (1931), or Stains (1975). 

T h e following species are not recognized in this text: 

Dusicyon fulvipes: Darwin's or chiloe fox. Found on an is land off the 

west coast of Chi le and immorta l i zed by Darwin's ment ion in the 

"Voyage of the Beagle" (1962) where he gives an account of sneaking 

up behind one and knocking it on the head with a geological hammer . 

Probably conspecific with Pseudalopex griseus. (See P. griseus for de-

tails.) 

Dusicyon inca: T h e Peruvian fox. Found in southern Peru. De-

scribed from a single skul l and skin. Perhaps conspecific with Pseu-

dalopex culpaeus or P. griseus. 

Dusicyon culpaeolus: Santa Elena fox. Occurs in southeastern 

Uruguay. Very s imi lar to P. culpaeus, though smaller. Bears a close 

physical resemblance to P. gymnocercus (Clutton-Brock et ah, 1976). 

Dingoes (Canis familiaris dingo) were introduced to Austra l ia in re-

cent prehistoric t imes . Similarly, N e w G u i n e a wild dogs [Canis famil-

iaris hallstromi) are probably descended from domest ic dogs and are 

closely related to dingos (Anderson and Jones, 1984; S imonsen, 1976; 

N o w a k and Paradiso, 1983). T h e s e species are not included here be-

cause this work is only concerned with nondomest i c species of the 

Canidae . 

In the past , domest ic dogs were usual ly referred to as Canis famil-

iaris. More recently, the designation of Canis lupus familiaris has 

5 



6 WILD D O G S 

been used. Since wolves are now thought to be the recent ancestors of 

all domest ic dog varieties (Simonsen, 1976; Clark et al., 1975; Wayne 

and O'Brien, 1987), this designation has a great deal of merit . But this 

quest ion of nomenclature has not been resolved, and usage still varies. 

Family Canidae Species List: 35 Species in 15 Genera 0 

Genus and Species Taxonomist Common Name 

Alopex 

A. lagopus 

Atelocynus 
A. microtis . . . . 

Canis 
C. adustus . . . . 

C. aureus 

C. latrans 

C. lupus 

C. mesomelas.. 

C. rufus 

C. simensis . . . . 
Cerdocyon 

C. thous 
Chrysocyon 

C. brachyurus . 
Cuon 

C. alpinus 
Dusicyon 

D. australis.... 
Fennecus 

F. zerda 
Lycaon 

L. pictus 
Nyctereutes 

N. procyonoides 
Otocyon 

O. megalotis... 
Pseudalopex 

P. culpaeus . . . . 
P. griseus 
P. gymnocercus 
P. sechurae . . . . 
P. vetulus 

Speothos 
S. venaticus . . . 

K a u p , 1829 
(Linnaeus, 1758) 
Cabrera, 1940 
(Sclater, 1882) 
Linnaeus , 1758 
Sundeval l , 1846 
Linnaeus , 1758 
Say, 1823 
Linnaeus , 1758 
Schreber, 1778 
Audubon and Bachman, 

1851 
Ruppell , 1835 
H a m i l t o n Smi th , 1839 
(Linnaeus, 1766) 
H a m i l t o n S m i t h , 1839 
(Illiger, 1815) 
Hodgson, 1838 
Pallas, 1811 
H a m i l t o n Smi th , 1839 
(Kerr, 1792) 
D e s m a r e s t , 1804 
Z i m m e r m a n n , 1780 . . . 
Brookes , 1827 
(Temminck , 1820) 
T e m m i n c k , 1839 
(Gray, 1834) 
Muller , 1836 
Desmares t , 1822 
Burmeis ter , 1856 
(Molina, 1782) 
(Gray, 1834) 
(Fischer, 1814) 
(Thomas , 1900) 
(Lund, 1842) 
Lund, 1839 
Lund, 1842 

Arct ic fox 

Smal l -eared dog 

Side-striped jackal 
Golden jackal 
C o y o t e 
Gray wolf 
Black-backed jackal 
Red wolf 

Ethiopian jackal 

Crab-eat ing fox 

M a n e d wolf 

Dho le 

Falk land Island wolf 

Fennec fox 

African wild dog 

Raccoon dog 

Bat-eared fox 

C u l p e o 
Chi l la 
P a m p a s fox 
Sechura fox 
Hoary fox 

Bush dog 



A N O T E O N T A X O N O M Y 

Genus and Species Taxonomist Common Name 

Urocyon Baird, 1858 
U. cinereoargenteus.. (Schreber, 1775) Gray fox 
U. littoralis (Baird, 1858) Is land gray fox 

Vulpes Bowdich , 1821 
V. bengalensis Shaw, 1800 Bengal fox 
V.cana Blanford, 1877 Blanford's fox 
V. chama A. Smi th , 1834 C a p e fox 
V. corsac L innaeus , 1768 C o r s a c fox 
V. ferrilata Hodgson, 1842 T ibe tan sand fox 
V. macrotis Merr iam, 1888 Kit fox 
V. pallida (Cretzschmar, 1826) Pale fox 
V. rüppelli Schinz, 1825 Rüppel l 's fox 
V.velox (Say, 1823) Swift fox 
V. vulpes L innaeus , 1758 Red fox 

ö
F o r Linnean (Latin) s y n o n y m y with noncanid m a m m a l i a n n a m e s see N o w a k 

and Paradiso (1983). 
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Arctic Fox (Alopex lagopus) 

Credit: T h o m a s Mange l sen / Images of N a t u r e 



CHAPTER 1 
Genus Alopex 

Alopex lagopus: Arctic Fox 

Small , mobile , and omnivorous , arctic foxes are one of the few species 

of m a m m a l s that have successful ly adapted to the forbidding c l imate 

of the arctic regions. They occur over a vast c ircumpolar range and 

have developed a variety of regional adaptat ions , as well as exhibiting 

an overall versati l i ty and adaptabil ity. Individuals m a k e the m o s t ex-

tensive m o v e m e n t s of any terrestrial m a m m a l except for m a n (Nowak 

and Paradiso, 1983). They are commerc ia l ly very important as furbear-

ers, and are trapped, snared, shot, and raised in captivity. Economical ly 

they are one of the more important resources of the Canadian arctic re-

gions (Banfield, 1974). During the 1976-77 season 36,500 pelts were 

marketed in C a n a d a and 4,200 in A l a s k a (Deems and Pursley, 1978, 

cited in N o w a k and Paradiso, 1983). T h e annual harvest worldwide is 

on the order of 100,000 foxes (Garrott and Eberhardt, 1987). Despi te 

their commerc ia l importance and their innate lack of wariness of hu-

mans , l ittle is known about the social organization of free-ranging arc-

tic foxes. They are neither solitary nor highly social. 

DISTRIBUTION AND HABITAT 

Distr ibut ion is holarctic c ircumpolar, including the arctic or tundra re-

gions of Nor th America , Eurasia, Scandinavia, Spitzbergen, Greenland, 

Iceland, and is lands of the Arctic, Nor th Atlantic , and North Pacific 

Oceans (Banfield, 1974; Chesemore , 1975; Ewer, 1973). There is a 

relict populat ion in the Alta i Mounta ins in Central As ia (Banfield, 

1974). 

Arctic and alpine tundra and coast l ine habitats are favored. Arctic 

foxes are highly mobi le and are good s w i m m e r s (Novikov, 1962). 

Marked individuals have been found over 1,500 k m from their original 

point of capture (Wrigley and Hatch, 1976, cited in N o w a k and Par-

adiso, 1983). Regular winter migrat ions take place and large-scale 

9 



10 WILD D O G S 

emigrat ions m a y follow drastic reductions in food supplies . Fall and 

winter m o v e m e n t s of arctic foxes to Prudhoe Bay from a distance of up 

to 1,000 k m have been reported (Eberhardt et ah, 1983b). In s o m e re-

gions foxes m o v e inland to the forests, in others, far out on the sea ice. 

T r a c k s have been seen as far north as 88 degrees north latitude, and 

foxes have been sighted more than 450 k m from the nearest ice-free 

land off Greenland (Banfield, 1974; Novikov, 1962; Chesemore , 1975). 

M a s s emigrat ions have been observed in s o m e areas as well. Food 

shortages m a y trigger these unidirectional m o v e m e n t s (Chesemore, 

1975). T h e t imberl ine usual ly forms the natural southern boundary of 

their range, although they m a y penetrate deeply into boreal forest 

zones during winter (Banfield, 1974; Stroganov, 1962). 

Dens are generally found on the open tundra. Arct ic foxes m a y also 

m a k e dens among dunes or in pingos, among rock in talus slopes, in 

rock fields or s imilar rocky areas; they also use the abandoned burrows 

of Siberian m a r m o t s . On the open tundra, dens have a variety of forms 

but are usual ly a m o u n d 1-4 m high. S o m e dens are smal l with few en-

trances, while others have an extensive network of entrances and tun-

nels covering anywhere between 30 and 180 m
2
. T h e number of den 

entrances m a y range from 4 to 100 in very old dens. Old, large dens 

have been used for m a n y generations and in s o m e cases for centuries 

(MacPherson, 1969). S o m e arctic foxes return to the s a m e den in suc-

cess ive years. Dens often "radically alter the floristic c o m m u n i t y near 

the burrow" (Chesemore, 1975, p. 157): Den entrances are character-

ized by abundant vegetation due to aeration of the soil and addition of 

organic material . Dens m a y be used throughout the year in s o m e re-

gions and only during denning season in others. In winter or during 

blizzards, foxes shelter in burrows dug in the snow (Eberhardt, 1976; 

Chesemore , 1975; Banfield, 1974; Novikov, 1962). 

Arctic foxes are attracted to areas of h u m a n activity, such as c a m p s 

and construction sites, where they find food and shelter. Except in 

areas where they are intensely hunted by man, they are very tolerant 

of h u m a n activity. In fact, they are not wary of humans , and m a y steal 

things (Eberhardt, 1976; Banfield, 1974; Pedersen, 1975). 

In areas where their distribution overlaps, arctic foxes actively avoid 

red foxes [Vulpes vulpes) (Schamel and Tracy, 1986). In captivity, red 

foxes dominate arctic foxes (Rudzinski et ah, 1982). There is competi-

tion for food and den sites, as well as outright prédation by red foxes on 

Alopex. Red foxes m a y represent the greatest single threat to arctic fox 
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populat ions in Scandinavia (Hersteinsson et ah, 1989). T h e eradication 

of wolves (Canis lupus) throughout m u c h of their former range m a y 

have an adverse impact on arctic foxes. Wolf kil ls , which once pro-

vided a high quality source of scavenged food for arctic foxes, are no 

longer available. Wolves also m a y have effectively depressed red fox 

populat ions . Without wolves, red fox populat ions m a y have re-

bounded, their increased numbers acting to depress arctic fox popula-

tions (Hersteinsson et al, 1989). In the low arctic regions where distri-

bution of wolves, red foxes, and arctic foxes overlaps, the complexi ty 

of their interactions is evident, a l though as yet not clearly understood. 

PHYSICAL CHARACTERISTICS 

Short extremit ies and tremendously thick fur are a m o n g the adapta-

tions to the demanding c l imate . Weights vary greatly, ranging from 1.4 

kg to a m a x i m u m of 9 kg (Chesemore, 1975; Pedersen, 1975; Novikov , 

1962). There is slight sexual d imorphism, with males being larger and 

heavier than females . T h e average weight of Canadian adult ma le s is 

3.5 kg (range 3 .2-4 .0 kg) and that of females is 2.9 kg (range 2.5-3.3 kg) 

(Banfield, 1974). Herste insson and Macdonald (1982) give slightly 

higher average weights—3.8 kg for ma le s and 3.09 kg for females . 

Head-plus-body length of ma le s averages 55 c m ; that of females , 53 c m 

(Hersteinsson and Macdonald , 1982). Ta i l s are long, over half the head-

plus-body length, ranging from 26 to 34 c m (Garrott and Eberhardt, 

1987; Banfield, 1974; Herste insson and Macdonald, 1982; Novikov , 

1962). 

T h e fur, particularly the winter coat, is soft and thick with dense un-

derfur and long, fine guard hairs. It has the best insulat ion value of any 

m a m m a l fur, including that of polar bears, wolves, and grizzly bears 

(Ewer, 1973; Herste insson and Macdonald, 1982; Chesemore , 1975; 

Novikov , 1962; Clutton-Brock et ah, 1976). There are two distinct 

color morphs . T h i s d i chromat i sm s e e m s to be controlled at a single ge-

netic locus, the white being recessive, the blue, dominant (Slagsvold, 

1949, cited in Herste insson and Macdonald , 1982; Banfield, 1974). T h e 

ratio of blue to white forms in different populat ions varies greatly 

(Banfield, 1974; Herste insson and Macdonald, 1982; Chesemore , 1975). 

Pelage color of both blue and white arctic foxes differs seasonally, and 

for both morphs , there are two mol t s a year, in spring and a u t u m n 

(Banfield, 1974; Chesemore , 1975; Ewer, 1973; Stroganov, 1962; 
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Herste insson and Macdonald, 1982). T h e white form mol t s to become 

pure white in winter; in s u m m e r it is anywhere from dark brown, 

brown, or brownish-gray to s m o k y gray, with lighter underparts . T h e 

bas ic color of the blue-phase individuals is even more varied. Pelage 

ranges from pearl gray, light blue-gray, gray, gray-brown, or dark 

brown to a lmost black. Seasonal color changes are considerably less 

dramatic than in the white form; the winter coat is slightly lighter 

than the s u m m e r one (Banfield, 1974; Chesemore , 1975; Herste insson 

and Macdonald, 1982; Stroganov, 1962; Novikov, 1962; Clutton-Brock 

et al, 1976). 

T h e muzz le is short and blunt, the ros trum is relatively broad, and 

the ears are short and do not protrude m u c h above the winter coat. 

T h e pupils are elongate with golden yellow irises (Hall and Kelson, 

1959; Chesemore , 1975; Stroganov, 1962; Novikov , 1962; Clutton-

Brock et al, 1976). T h e soles of the feet are thickly furred, and the toe 

pads are completely covered by thick hair—an attribute that gave rise 

to the specific Linnaean n a m e lagopus which m e a n s "hare-footed." 

Skul l d imensions overall are shorter and flatter than those of red 

foxes. T h e braincase exceeds the facial region in length, which gives a 

short-muzzled aspect to the head. T h e facial region is short and broad. 

T h e canines are relatively short and weak, as is the bite, and the teeth 

of the lower jaw are closely spaced (Clutton-Brock et al, 1976; 

Novikov, 1962; Stains, 1975; Stroganov, 1962). T h e general form of the 

skull is intermediate between that of Canis and Vulpes (Clutton-Brock 

et al, 1976). T h e dental formula conforms to the usua l canid pattern: 

incisors 3/3, canines 1/1, premolars 4/4, molars 2/3 = 42. See Stains 

(1975) for remarks on skul l differences between Vulpes and Alopex. 

TAXONOMY 

In the past s o m e taxonomis t s have divided Alopex into a number of 

different species, but more recently a single species with c ircumpolar 

distribution is recognized. Van Gelder (1978) recognized Alopex as a 

subgenus of Canis. Bobrinskii (1965, cited in N o w a k and Paradiso, 

1983) regarded Alopex as a subgenus of Vulpes. Others have placed the 

arctic fox within the genus Vulpes (Youngman, 1975, cited in N o w a k 

and Paradiso, 1983). Recognizing that arctic foxes resemble Vulpes 

closely in physical characterist ics , Clutton-Brock et al. (1976) none-

theless recommend separate monospecif ic generic s tatus . N o w a k and 
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Paradiso (1983) also grant full generic s ta tus to Alopex. T h e karyotype 

of arctic foxes is highly dist inctive 2n = 48-50: N F = 94 (for details see 

Wurster and Benirschke, 1968). There are four subspecies (Garrott and 

Eberhardt, 1987). 

DIET 

Arctic foxes are omnivorous , opportunist ic feeders. Diet compos i t ion 

varies from region to region, season to season, and year to year. In m o s t 

regions smal l rodents, primari ly l emmings , are m o s t important year-

round. Other smal l m a m m a l s , such as voles, ground squirrels, and 

young hares, are also featured in the diet. Birds, eggs, nestl ings, and 

fledglings are all major food sources, and bird breeding colonies are fa-

vored feeding areas. Ptarmigan, geese, and ducks , and a number of sea 

bird species are all eaten (Eberhardt, 1976; Fay and Stephenson, 1989; 

Garrott , 1980; Garrott et al, 1983; Herste insson and Macdonald , 1982; 

Herste insson et al, 1989; Novikov , 1962; Chesemore , 1968b, 1975; 

Banfield, 1974). Carrion figures prominent ly in the diet. Arctic foxes 

eat carrion from along the shoreline, and wherever else they can find 

it. They follow polar bears or wolves and feed on the remains of their 

kills,- they also eat reindeer and seal carcasses (Andriashek et ah, 1985; 

Garrott et al, 1983; Banfield, 1974; Chesemore , 1975; Novikov , 1962; 

Herste insson and Macdonald, 1982; Stroganov, 1962). Seal pups are 

important prey. It is unl ikely that arctic foxes kill seals larger than 

young pups. In Iceland they m a y prey upon sheep and lambs , but on 

the whole these are relatively unimportant food sources (Hersteinsson 

et al, 1989; Herste insson and Macdonald , 1982; Banfield, 1974). Along 

coastl ines, arctic foxes c o n s u m e various littoral an imals , such as sea 

urchins, crabs, and all sorts of marine mol lusks , as well as fish trapped 

in tidal pools or shal low water, along with other edible f lotsam. They 

also eat insects , including maggots (West, 1987; Banfield, 1974; Chese-

more, 1975; MacPherson, 1969; Novikov , 1962; Stroganov, 1962; Her-

s te insson and Macdonald, 1982). 

Vegetable materia l c o n s u m e d includes berries, grasses , various 

herbaceous plants, seaweeds, and algae. Garrott et al (1983) recorded 

that vegetable materia l was found in 79% of all scat samples collected, 

but it was usual ly found in trace a m o u n t s and perhaps had been in-

gested accidentally. Arct ic foxes are attracted to h u m a n habitation, 

where they obtain food directly from h u m a n s and from garbage 
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dumps . Eberhardt (1976) stated that adult foxes teach their young to 

obtain food in this way. Arctic foxes are s o m e t i m e s cannibalist ic; 

adults m a y kill and eat other adults or pups (Banfield, 1974; Chese-

more, 1975). T h e specific condit ions that give rise to this behavior are 

unknown. 

Caching is a highly developed behavior and plays an important part 

in resource management: Food cached at one t ime m a y be a crucial 

supplement for a later, leaner t ime. Caches can be very large (Banfield, 

1974; Ewer, 1973; Chesemore , 1975). See Fay and Stephenson (1989) 

and West (1987) for recent, detailed diet studies . 

ACTIVITY 

During the brief arctic summer , when the sun remains above the hori-

zon for m os t of the day and night, adult arctic foxes retain their noc-

turnal activity patterns. During the n o n s u m m e r seasons they are 

chiefly, but by no means exclusively, nocturnal (Underwood, 1983; 

Novikov, 1962; Garrott and Eberhardt, 1987; Banfield, 1974). 

REPRODUCTION 

Pairs m a t e from February to May,- the t iming of breeding varies from 

region to region. Females reach sexual matur i ty at 9 -10 months , and 

thereafter they are annually monestrous . [Stroganov, (1962) stated that 

sexual maturi ty is attained in the second year of life.] During mat ing 

season, breeding pairs spend a great deal of t ime together, and the fe-

males behave submiss ive ly toward the males . Proestrus is not accom-

panied by any overt physical signs, i.e., there is no visible vaginal 

bleeding. Gestat ion is usual ly 51 or 52 days (range 4 9 - 5 7 days). Kits are 

born in April, May, June, or July (Kleiman, 1968; Herste insson and 

Macdonald, 1982; Chesemore , 1975; Garrott and Eberhardt, 1987; Ban-

field, 1974; Novikov, 1962; Stroganov, 1962). 

Average litter size covaries with the prey base; in years when food 

resources, particularly l e m m i n g populat ions, are low, litter size is usu-

ally three to six. In other years it m a y be six to nine. In s o m e regions 

arctic fox populat ions cycle every 3 - 5 years. Again, these populat ion 

cycles are closely tied to the populat ion levels of smal l rodents. Enor-

m o u s f luctuations in the number of breeding pairs occur in Sweden, 

and are l inked to l emming populat ion cycles (Hersteinsson, 1984). In 



C H A P T E R 1. Genus Alopex 15 

Iceland, there are less radical populat ion responses to ptarmigan 10-

year cycles (Hersteinsson et al., 1989). 

Arctic foxes s eem to be m o n o g a m o u s and to m a t e for life (Chese-

more, 1975; Banfield, 1974; Herste insson and Macdonald, 1982; 

Stroganov, 1962). N o v i k o v (1962) recorded that under natural condi-

t ions foxes are m o n o g a m o u s , but in captivity polygyny m a y occur. 

Herste insson and Macdonald (1982, citing Boitzov, 1937) reported that 

under the seminatural condit ions of i s land fur farms, s o m e males will 

m a t e with more than one female. A 1 : 1 ma le : female sex ratio s eems 

to be usual (Hiruki and Stirling, 1989). Males of mated pairs ass i s t in 

kit rearing, and provision and guard the kits and their m a t e (Banfield, 

1974; Stroganov, 1962; Pedersen, 1975; Garrott , 1980; Ewer, 1973). 

Garrott (1980) stated that interactions between adults and kits are gen-

erally l imited to the transfer of food. Arct ic foxes m a y use two dens si-

multaneous ly , and litters m a y be split between more than one den 

(Eberhardt et al, 1983b; Eberhardt, 1976). 

In a free-ranging Icelandic population, nonbreeding yearling females 

ass i s ted mated pairs (Hersteinsson and Macdonald, 1982). T h e s e non-

breeders behaved submiss ive ly toward both m e m b e r s of the breeding 

pair, and they all occupied the s a m e range. T h e s e females acted as 

helpers at the den for the first 6-8 weeks of the kits ' life, then dis-

persed. T h o s e tracked a year later had emigrated and had litters of their 

own. "The morphological characterist ics of non-breeding females 

strongly suggested that they were relatives, presumably offspring of 

the mated pair" (Hersteinsson and Macdonald, 1982, p. 279). 

Litters m a y stay together for a few weeks or months and then dis-

perse (Underwood, 1983). Chesemore (1975) stated that in A laska the 

young of the year disperse in mid-August , and Stroganov (1962) stated 

that dispersal occurs in autumn. Eberhardt et al. (1983b), who radio-

tracked 35 arctic foxes in northern Alaska, recorded that dispersal oc-

curred in both fall and late winter/early spring. Most juveniles re-

mained in their natal h o m e ranges through January, and thus relatively 

few dispersed in the fall. Schwarz (1966, cited in Northcott , 1975) has 

shown by tag returns that arctic foxes m a y disperse several hundred 

ki lometers from their natal territory. Eberhardt et al. (1983b) record 

that two dispersing males moved distances of 781 and 2,000 k m . 

Lifespan is usual ly given as 8 -10 years (Banfield, 1974; Novikov , 

1962; Stroganov, 1962), but this s e e m s to be an opt imis t ic a s s e s s m e n t 

in comparison with other comparable canid species. Th i s e s t imate 
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probably represents the m a x i m u m , rather than the average, l ifespan. 

M a x i m u m longevity in a populat ion in the Northwest Territories, 

Canada, was 6 years for males , 7 for females (Hiruki and Stirling, 

1989). A captive lived for 15 years (M. Jones, personal communicat ion , 

cited in N o w a k and Paradiso, 1983). Arctic foxes are preyed on by 

wolves, wolverines, polar bears, snowy owls, large hawks , golden ea-

gles, and jaegers. Red foxes m a y harry or kill them, too. T h e single 

m o s t significant predator overall is m a n (Chesemore, 1975; Garrott 

and Eberhardt, 1982; Banfield, 1974; Garrott , 1980). Rabies is endemic 

in arctic fox populat ions, and is periodically responsible for extensive 

mortal i ty (Garrott and Eberhardt, 1987). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Many sources s tate that arctic foxes are solitary except during the 

breeding season, when they are m o n o g a m o u s l y paired. It is probably 

more accurate to say that the social organization of these foxes, as for 

many other species of the Canidae , is flexible. Us ing radiotracking and 

direct observation on the northwest coast of Iceland, Herste insson and 

Macdonald (1982) have conducted the m o s t detailed research to date 

on this subject. They found a social organization that differs from the 

commonly accepted structure of solitary and m o n o g a m o u s l y mated 

pairs. In their study area, groups were composed of one adult m a l e and 

two adult females who lived all together with the young of the year. 

One of the adult females was subordinate to both m e m b e r s of the 

mated pair,- thus there appeared to be dominance hierarchies within 

these groups. T h e s e subordinate females did not breed but acted as 

helpers, feeding the young of the dominant females who were often 

their k in ; they dispersed to raise their own litters in the following year. 

Garrott (1980) stated that social behavior within family groups m o s t 

often occurred between litter mates . Adul ts spent relatively little t ime 

at the den site. On the whole, interactions among the m e m b e r s of a 

family group were l imited. Outs ide the breeding and pup-rearing sea-

sons, little is known about the social organization of arctic foxes. They 

appear to m a k e a transit ion to a transient solitary status , unti l the fol-

lowing breeding season (Garrott and Eberhardt, 1987). 

There are few data on the h o m e range sizes of arctic foxes, and little 

information on territoriality and its effect on distribution. Arctic foxes 

do mainta in territories (Hersteinsson and Macdonald, 1982; Eberhardt 
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et al, 1983b). In northern A laska territorial defense seems to be weaker 

during fall and winter (Eberhardt et al, 1983b). T h e h o m e ranges of 

groups in Iceland overlap very little, if at all, with those of adjacent 

groups (Hersteinsson and Macdonald, 1982). On the northwest coast of 

Iceland, h o m e ranges vary in size from 8.6 to 18.5 k m
2
, a lthough after a 

population crash the density m a y be only 0.086 foxes per k m
2
. 

Herste insson and Macdonald's (1982, p. 277) observations suggested 

that intruders in neighboring territories are s o m e t i m e s at tacked and 

expelled by residents. Consequent ly "these group ranges const i tuted 

territories from which their occupants rarely strayed." During the 2 

years of their study, the territorial boundaries of the groups they ob-

served remained very s imilar. Urine marking and barking function in 

territory maintenance , occurring along territory boundaries . Both 

barking and urine-marking behaviors are performed by an imals of both 

sexes. Arct ic foxes have been observed actively defending their terri-

tory, driving intruders away (Chesemore, 1967). 

D e n distribution is highly variable. In pr ime habitat dens m a y be lo-

cated extremely close together, whi le elsewhere they are m u c h farther 

apart. In favored habitat, i.e., along a river valley, dens occur at a den-

sity of 2 per k m
2
. In rare instances burrows are only 0 .5-1 k m apart. In 

the U S S R there are 1-6 dens per 10 k m
2
, and in the Northwes t Terri-

tories there is 1 den per 36 k m
2
 (Chesemore, 1975). Banfield (1974) 

s tated that on average dens are 900 m apart. When populat ions are 

peaking, there m a y be as m a n y as six dens per k m
2
. Eberhardt et al. 

(1983b) gave a figure of one den per 12 k m
2
 on Prudhoe Bay, and one 

per 34 k m
2
 on the Colvi l le River Delta . N o v i k o v (1962) s tated that 

even where arctic foxes are numerous , the distance between burrows 

is 3 - 1 0 k m and s o m e t i m e s 30 k m or more . 

Individuals congregate at abundant food sources . Groups of up to 40 

gather at large carcasses . T h e s e groups fight a m o n g themse lves (Un-

derwood, 1983; Chesemore , 1975; Banfield, 1974). 

Growls , barks , and coughs are c o m m o n vocal izat ions . C o o s occur in 

greeting or contact-seeking contexts (Cohen and Fox, 1976). Screams 

and hiss ing accompany intraspecific agonist ic interactions (Banfield, 

1974). Herste insson and Macdona ld (1982) s tated that the vocal (and 

olfactory) behaviors of Vulpes and Alopex appear to be quite s imilar. 

Arctic foxes also employ a rich and varied repertoire of v isual s ignals 

for intraspecific c o m m u n i c a t i o n (Wakely and Mallory, 1988). 
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CHAPTER 2 
Genus Atelocynus 

Atelocynus microtis: Small-Eared Dog 

Known as the smal l -eared dog, smal l -eared zorro (fox), or zorro negro, 

Atelocynus microtis is remarkable in both appearance and distribu-

tion. It is one of the rarest and least studied wild canids, and nothing is 

known about its behavior in the wild (Langguth, 1975b). T h e scant be-

havioral information avai lable has been collected from observations of 

captive an imals . 

DISTRIBUTION AND HABITAT 

Small -eared dogs are found in the Amazon , Upper Panama, and 

Orinoco bas ins in Colombia , Ecuador, Brazil, Peru, and Venezuela. 

They live in tropical forest habitat from sea level to 1,000 m (Berta, 

1986; Ewer, 1973; N o w a k and Paradiso, 1983). Langguth (1975a) stated 

that all spec imens collected have been found in lowland tropical rain-

forest, m a k i n g this species the only m e m b e r of the Canidae that exists 

in this type of habitat . Distr ibut ion m a p s can be found in Berta (1986), 

Hershkovi tz (1961), and Stains (1975). 

PHYSICAL CHARACTERISTICS 

T h e physical appearance of smal l -eared dogs deviates markedly from 

the typical canid pattern. T h e ears are short, rounded, and smal ler rel-

ative to body size than is usua l for canids. T h e body is s tocky and com-

pact, and the legs are very short. There is a superficial resemblance to 

the bush dog, Speothos venaticus. Body length is 72 -100 cm, tail 

length is 2 5 - 3 5 cm, and height at shoulder is about 35 cm. Weight is 

roughly 9 kg. T h e pelage is short, sleek, and grizzled dark brown to 

iron gray in color. There is a dark band along the spine, extending 

down the tail. L i m b s and tail are nearly black, and the underbelly is 

dark, except for the pelvic region where the hair is lighter. T h e ears are 
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a rufous color both internally and externally. T h e tail is bushy, and 

there m a y be a round patch of white beneath its root (Hershkovitz, 

1961; Mivart, 1890; Berta, 1986; Clutton-Brock et al, 1976; N o w a k 

and Paradiso, 1983; Stains, 1975). 

T h e teeth are heavy and longer than those of other South Amer ican 

canids (with the exception of the maned wolf, Chrysocyon brachyu-

rus). T h e canines are long and "fox-like," and the cheek teeth are ro-

bust , with a m u c h enlarged second molar (Clutton-Brock et al, 1976; 

Berta, 1986; Stains, 1975). 

TAXONOMY 

T h e taxonomic posit ions of the South Amer ican canid species have 

been unclear from the outset, and the posit ion of the small-eared dog is 

no exception. Once placed in the genus Cerdocyon (Thomas, 1914, 

cited in Clutton-Brock et al, 1976), it has s ince been put in the sub-

genus Dusicyon, and then into its own genus, Atelocynus Cabrera, 

1940. S impson (1945) acknowledged, but did not follow, this classifica-

tion. Clutton-Brock et al (1976) placed the small -eared dog in the 

genus Dusicyon. Their analysis showed s imilarity with the crab-eating 

fox (Cerdocyon thous) (which they classified as Dusicyon thous). Ac-

cording to their analysis , small -eared dogs lie at the periphery of the 

Dusicyon group. Recent analys is shows that Atelocynus is closely re-

lated to Speothos venaticus, the bush dog (Berta, 1986). Berta's (1987) 

cladist ic analysis placed Atelocynus within the Cerdocyon group, 

along with Cerdocyon, Speothos, and Nyctereutes. 

Langguth (1975a) granted A. microtis full generic rank, as did 

N o w a k and Paradiso (1983) and Hershkovi tz (1961). Van Gelder (1978), 

in keeping with his radical revision of the taxonomy of the Canidae , 

placed the species within the genus Canis, as subgenus Atelocynus, 

Canis (Atelocynus) microtis Sclater, 1882. 

On the whole, it s eems that the skeletal and overall physical charac-

teristics of small -eared dogs are singular enough to warrant monotypic 

generic s tatus . However, resolution of these taxonomic disagreements 

awaits further research on m e m b e r s of this l i tt le-studied species. Unt i l 

that t ime, the m o s t appropriate taxonomic designation is in the mono-

typic genus Atelocynus Cabrera, 1940, as Atelocynus microtis (Sclater, 

1882) (Berta, 1986, 1987). There are no subspecies (Berta, 1986; Stains , 
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1975). N o fossi ls are known (Berta, 1987). See Wurster and Benirschke 

(1968) for a karyotype (2n = 74-76: N F = 76). 

DIET 

T h e food habits of free-ranging smal l -eared dogs are unknown 

(Langguth, 1975a). A captive pair ate raw meat , occasional shoots of 

grass, and the "common food of the people," whatever those are (Her-

shkovitz , 1961, p. 507). 

ACTIVITY 

N o information on activity patterns is available. T h e smal l -eared dog 

is probably nocturnal. 

REPRODUCTION 

N o information on reproduction is avai lable (Berta, 1986). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Hershkov i tz (1961) observed two capt ives , one of each sex, at the 

Brookfield Zoo , Chicago . He s ta ted that these m a y have been the 

first pair of smal l -eared dogs to be exhibi ted as l ive zoo spec imens . 

T h e fol lowing informat ion is drawn entirely from his account of 

their behavior. 

T h e m a l e of the pair was docile, friendly, and quite playful. He rec-

ognized familiar h u m a n s and "very obviously enjoyed being the object 

of attention." He was , overall, quite t a m e and al lowed himself to be 

patted by famil iar h u m a n s . In contrast, the female was distinctly hos-

tile toward all h u m a n s and growled at them. A s for interactions be-

tween the two animals , the male , though smaller, dominated the fe-

male in m o s t activit ies, and displaced her at their c o m m o n feeding 

dish. Somet imes , however, the dominance of the m a l e at the food dish 

was reversed for a brief t ime. N o bit ing or fighting between the two 

was observed, and the pair occupied a c o m m o n sleeping box. 



Coyote (Canis latrans) 

Credit: Henry Holdsworth 



CHAPTER 3 
Genus Canis 

Canis adustus: Side-Striped Jackal 

In compar ison with its congeners the b lack-backed and golden jackals 

(C. mesomelas and C. aureus), s ide-striped jackals are relatively rarely 

observed in the field (van Lawick-Goodal l and van Lawick-Goodal l , 

1971; Bekoff, 1975). Consequent ly , comparat ive ly little is known 

about their natural history. 

DISTRIBUTION AND HABITAT 

M e m b e r s of this species occur from northern South Africa northward 

to Ethiopia on the east, and westward through Niger ia up to Upper 

G a m b i a on the west (Rosevear, 1974; Kingdon, 1977; Müller-Using, 

1975d). They are found in the Ngorongoro Crater bas in and in the 

Serengeti region, but have been only rarely observed there during the 

better known long-term field s tudies of the carnivores of these areas 

(van Lawick-Goodal l and van Lawick-Goodal l , 1971; Schaller, 1972; 

Kruuk, 1972a). 

T h e relative scarcity of observat ions of these jackals is related to the 

fact that they prefer wooded and densely vegetated habitat (Kingdon, 

1977; van der Merwe, 1953a ; Clut ton-Brock et al, 1976), habitats that 

m a k e observation more difficult than on the open plains where the 

other jackal species occur. Side-striped jackals a lso frequent cult ivated 

areas. They are found in the mounta ins up to 2,700 m (Kingdon, 1977). 

T h i s is the m o s t widespread of the four jackal species in all mo i s t en-

vironments , and m a y be found in s w a m p y areas as well (Kingdon, 

1977). In s o m e regions side-striped, black-backed, and golden jackals 

are sympatric , but side-striped jackals generally prefer mois ter areas 

than golden jackals do (Rosevear, 1974), and habitats with denser veg-

etation than black-backed jackals prefer (Clutton-Brock et al, 1976). 

In Kenya, in an area of sympatry, C. adustus was located more often 
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in open Euphorbia woodland, C. mesomelas in closed woodland, and 

C. aureus in grass land habitat (Fuller et al, 1989). In this way, habitats 

and resources within a single region are partit ioned among the three 

s imilar species. See Fuller et al. (1989) for a d iscuss ion of ecological 

segregation in an area of sympatry. 

PHYSICAL CHARACTERISTICS 

Head-plus-body length of side-striped jackals varies from 65 to 81 cm. 

Height at shoulder is 4 1 - 5 0 cm. T h e tail length is 3 0 - 4 1 cm. Weight 

ranges from 6.5 to 14 kg (Kingdon, 1977). Adustus m e a n s sunburned or 

swarthy. T h e general color is grayish to fawn, with whit i sh underparts 

and lighter sides (Dorst and Dandelot , 1969). Along the sides there is 

"an ill-defined light colored or whit ish line from shoulder to root of 

tail, bordered s o m e t i m e s with black at its lower margin" (Dorst and 

Dandelot , 1969, p. 91). Th i s stripe of guard hairs running along each 

side of the body is what gives this an imal its c o m m o n name . T h e tail 

is bushy and darker than the body. There is usual ly a conspicuous 

white tip to the tail, though this m a y not be present on North African 

spec imens where the tail tip is b lack instead (Kingdon, 1977; Dorst 

and Dandelot , 1969). 

Tal ler at the shoulder than black-backed jackals (C. mesomelas), 

side-striped jackals are a lso larger, stockier and more heavily built 

(Shortridge, 1934; van der Merwe, 1953a,b ; Clutton-Brock et al., 1976). 

N o t e that these three jackal species have a high degree of intraspecies 

size variation and s o m e interspecies s ize overlap. Side-striped jackals 

have comparat ively shorter ears and a blunter, more wolfish muzz le 

than those of other jackal species (Kingdon, 1977; Dorst and Dandelot , 

1969). 

T h e skul l is longer and narrower than those of b lack-backed jackals . 

T h e teeth are smaller,- the carnass ia ls are particularly diminished rela-

tive to those of golden and black-backed jackals (Rosevear, 1974; Clut-

ton-Brock et ah, 1976). T h e molars , however, are relatively larger 

(Ewer, 1973). T h e mandible is less powerfully built than in the golden 

jackal (Rosevear, 1974). Skul l and dentit ion characterist ics confirm the 

observation that side-striped jackals take smal ler prey than do black-

backed jackals (Clutton-Brock et ah, 191 β). T h e dental formula con-

forms to the usua l canid pattern: incisors 3/3 , canines 1/1, premolars 

4/4, molars 2/3 = 42. 
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TAXONOMY 

Side-striped jackals are highly s imi lar and closely related to black-

backed jackals (C. mesomelas) (Clutton-Brock et al, 1976). T h e 

species is monotypic (Stains, 1975). See Wayne et al. (1989) for a dis-

cuss ion of sympatry and morphological divergence in the side-striped, 

golden, and black-backed jackals (along with a number of other canid 

species). They found m i n i m a l dental, cranial, and size divergence, de-

spite apparent divergence of the three species at least 2 mi l l ion years 

ago (based on m t D N A restrict ion-site po lymorphisms) . A s is a lso the 

case for all other m e m b e r s of the genus Canis, the karyotype has 2n = 

78: N F = 80 (Wurster and Benirschke, 1968). 

DIET 

Side-striped jackals are thoroughly omnivorous , more so than the 

other jackal species . Their diet includes carrion, insects , fruit and veg-

etable material , and smal l vertebrates such as birds, mice , and reptiles 

(Kingdon, 1977; Bothma, 1971a ; van der Merwe, 1953a ; Dorst and Dan-

delot, 1969; Shortridge, 1934). Banana peels and rice are eaten by cap-

tives, which indicates the lack of selectivity in diet (Bothma, 1971a ; 

Müller-Using, 1975d). Side-striped jackals m a y c o n s u m e domest ic 

s tock in the form of carrion, but there is general agreement that they 

pose no threat to l ivestock (Kingdon, 1977). 

ACTIVITY 

T h e s e jackals are primari ly nocturnal , particularly in cult ivated areas, 

but they m a y be act ive during morning or evening hours as well (King-

don, 1977; Rosevear, 1974; Shortridge, 1934; Fuller et al, 1989). Dur-

ing cooler weather, they are act ive on the veldt in daylight hours (van 

der Merwe, 1953a ; Shortridge, 1934). Side-striped jackals are seen less 

often than black-backed jackals both because they are more wary and 

because they prefer areas with dense ground cover (Rosevear, 1974; 

Dorst and Dandelot , 1969). 

REPRODUCTION 

Gestat ion is reported as between 8 and 10 weeks (Dorst and Dandelot, 

1969; van der Merwe, 1953a ; Rosevear, 1974; Shortridge, 1934; Kingdon, 
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1977). Litter size is usual ly three or four, but can be as many as seven 

(Rosevear, 1974; Kingdon, 1977; van der Merwe, 1953a). Shortridge 

(1934) stated that interbreeding with domest ic dogs occurs. 

SOCIAL ORGANIZATION AND BEHAVIOR 

This is a solitary to moderately social species. T h e essential social unit 

is the mated pair p lus offspring, but side-striped jackals are often seen 

singly as well. A s m a n y as 12 individuals m a y gather at a kill (King-

don, 1977). Van der Merwe (1953a) and Sclater (n.d., cited in Short-

ridge, 1934) stated that side-striped jackals frequently hunt in packs , 

but no recent observations have substant iated this. Side-striped jackals 

usual ly forage singly, in pairs, or in parent-offspring groups. When a 

concentrated food source is present, larger numbers m a y gather to ex-

ploit the resource (Kingdon, 1977). Kingdon (1977, p. 26) observed that 

in southern Uganda, where they are common, side-striped jackal pairs 

are "well spaced out." A single side-striped jackal in Kenya had a min-

i m u m h o m e range of 1.1 k m
2
 (Fuller et ah, 1989). 

Short-range vocal izat ions include whines and a low chattering 

sound; both have been observed in distress contexts . Yaps , yelps, and 

barks occur. Long-range vocal izat ions include yapping howls and 

hoots, but unl ike golden and black-backed jackals , s ide-striped jackals 

do not howl. 

Canis aureus: Golden Jackal 

This is one of four species of jackals that occur in Africa (C. aureus, C. 

mesomelas, C. adustus, C. simensis). In terms of physical and behav-

ioral characterist ics , golden jackals vary considerably from region to 

region, but they are basical ly medium-s ized, moderately social canids. 

C o m m o n n a m e s include Asiat ic , golden, and c o m m o n jackal . 

DISTRIBUTION AND HABITAT 

Golden jackals occur in northern Africa and across a wide swath of 

Eurasia. Specifically, their range extends from Senegal on the north-

western coast of Africa, north to Morocco and the Mediterranean re-

gion, through the northeastern part of the Congo, and eastward to 
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Kenya. They are found across southeastern Europe and the Arabian 

Peninsula. In southern As ia they occur throughout the Indian subcon-

tinent and Sri Lanka, and as far east as Burma and Thai land (Rosevear, 

1974; Kingdon, 1977). Recent range expansion has resulted in docu-

mented sightings as far northeast as Austr ia (Hoi-Leitner and Kraus , 

1989). Populat ions have b e c o m e so firmly establ ished in Bulgaria that 

they are no longer protected and are actively controlled (Genov and 

Wassilev, 1989). Golden jackals have the northernmost distribution of 

the four jackal species. 

Golden jackals inhabit both wooded and open country from sea level 

to over 1,000 m (Clutton-Brock et al, 1976; Müller-Using, 1975d). 

They are found in the Arabian and Sahara deserts, and in India in a va-

riety of habitats , as well as on the open plains and grass lands of north-

ern and eastern Africa (Kingdon, 1977). In parts of their range they 

have adapted to the presence of man, and m a y enter cities and vil lages, 

but only at night (Dorst and Dandelot , 1969). 

PHYSICAL CHARACTERISTICS 

Golden jackals are medium-s ized canids, with a relatively unspecial-

ized physical appearance markedly s imilar to that of coyotes [C. la-

trans). Head-plus-body length ranges from 60 to 106 cm. Height at 

shoulder is 3 8 - 5 0 cm. Tai l length is 2 0 - 3 0 cm. Weight ranges from 7 to 

15 kg (Kingdon, 1977). In Bangladesh, average m a l e weight is 10.3 kg, 

and that of females averages 8.5 kg (n = 17) (Poché et al, 1987). A s the 

specific Linnaean n a m e indicates, the bas ic pelage color is gold. It 

varies from sandy gold to yel low with a reddish tinge through tawny to 

rufous. Individuals dwell ing in mounta inous and rocky areas are 

grayer and in winter have darker tips to the guard hairs. Underparts are 

pale ginger to cream or nearly white. T h e tail tip is black. Occas ional 

melanis t i c individuals have been reported (Dorst and Dandelot , 1969; 

Kingdon, 1977; Müller-Using, 1975d). Females have eight m a m m a e . 

T h e skul l is l ike that of a very smal l wolf and has well-developed, 

high-crowned teeth. Surprisingly, it is more s imi lar to skul l s of coy-

otes, dingoes, and wolves than to those of black-backed, side-striped, 

and Ethiopian jackals (Clutton-Brock et al, 1976). Wayne et al. (1989) 

found that golden, black-backed, and side-striped jackals are strikingly 

s imi lar morphological ly, to a m u c h greater degree than other sym-

patric canids (i.e., South Amer ican foxes). T h i s is true despite apparent 
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long-term sympatry, which flies in the face of current ideas of compet-

itive exclusion. T h e s imilari t ies m a y be explained in part by resource 

partit ioning (Fuller et ah, 1989), as well as by the relative diversity of 

prey and predator species in Africa (Wayne et ah, 1989). 

TAXONOMY 

Based on analys is of skull , skeleton, internal anatomy, body propor-

tions, and behavioral characterist ics , Clutton-Brock et al. (1976) con-

sidered C. aureus to be the m o s t typical species of the genus Canis 

Linnaeus, 1758. About 12 subspecies are recognized (Stains, 1975). See 

Rosevear (1974) for a d iscuss ion of unresolved taxonomic quibbles. See 

Ferguson (1981) for a d iscuss ion of C. aureus and C. lupus t axonomy in 

North Africa and the Middle East. T h e karyotype has 2n = 78: N F = 80 

(Wurster and Benirschke, 1968). 

DIET 

Golden jackals , l ike coyotes, are unspecial ized, opportunist ic , and 

flexible with respect to diet. Feeding habits vary across their range. 

They are capable hunters (van Lawick-Goodal l and van Lawick-

Goodall , 1971) and frequently kill full-grown as well as juvenile an-

telopes of the smal ler species, such as duikers or gazelles. In order to 

capture prey of this size, three or more jackals participate in the hunt 

(Rosevear, 1974). T w o instances of cooperative hunting by golden jack-

als on langurs (Presbytis pileata) have been described by Stanford 

(1989). Prédation and prédation a t tempts by golden jackals on langurs 

(Presbytis entellus) in India are described in N e w t o n (1985). Groups 

m a y kill sheep and goats (McShane and Grettenberger, 1984). Golden 

jackals eat smal l to medium-s ized vertebrates, including ground birds 

and their eggs, rodents, l izards, and snakes . They also prey upon do-

mes t i c fowl (Poché et al., 1987), and c o n s u m e all sorts of plant mate-

rial and m a n y types of insects (McShane and Grettenberger, 1984; 

Poché et al., 1987; Kingdon, 1977). Carrion is an important food source 

in s o m e regions (Poché et al., 1987). 

Wyman (1967) described how black-backed jackals and golden jack-

als partit ion food resources in areas where their distributions overlap, 

and discussed the diets of both species in detail. See Fuller et al. (1989) 
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for other information on resource partit ioning a m o n g sympatr ic jackal 

species. 

ACTIVITY 

Activity patterns are highly variable. T h e s e jackals are strictly noctur-

nal in areas c lose to h u m a n habitat ion (Kingdon, 1977), though they 

m a y be at least partial ly diurnal in other areas (van Lawick-Goodal l 

and van Lawick-Goodal l , 1971; Dors t and Dandelot , 1969). Wandrey 

(1975) reported consistent crepuscular activity patterns in the captive 

jackals he observed, noting that the artificial feeding schedule m a y 

have influenced them. 

REPRODUCTION 

Females are annual ly monestrous . Ges ta t ion is about 63 days. Litter 

s ize ranges from one to nine; two to four is usual . Wyman (1967) ob-

served that l itters in the Serengeti had an average of only two pups. 

Van Lawick-Goodal l and van Lawick-Goodal l (1971) reported an in-

s tance of two litters born to the s a m e female in one year. T h i s is an 

unusua l but not unique ability a m o n g the Canidae . Males participate 

in raising the pups, and offspring from previous years m a y participate 

as well (Moehlman, 1983). Life span is up to 18 years in captivity 

(Müller-Using, 1975d). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Recent field studies give a picture of a moderately social canid 

(Moehlman, 1983; Macdonald , 1979b ; Go lan i and Keller, 1975; van 

Lawick-Goodal l and van Lawick-Goodal l , 1971). A s is a lso the case for 

m a n y of the less special ized canids, the social s y s t e m is strikingly flex-

ible. Its form s e e m s to reflect the abundance and distribution of re-

sources, particularly food. T h e bas ic social unit is the mated pair and 

its offspring, which m a y include, in addit ion to the current pup crop, 

offspring of a previous year that have not yet dispersed. Larger packs 

are probably family groups, though assoc iat ions of unrelated individu-

als also occur (Golani and Keller, 1975). On a nature reserve in Israel, 

Macdonald (1979b) observed m u c h larger social groups of 10-20 golden 
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jackals . T h e s e groups had stable compos i t ions and fixed h o m e ranges. 

Macdonald interpreted this arrangement as an adaptat ion to highly 

c lumped and defensible food resources (the jackals in this study area 

were provisioned by h u m a n s once weekly). 

M o e h l m a n (1983), in a study of free-ranging golden jackals near Lake 

N d u t u on the Serengeti, described a fairly high degree of social i ty char-

acterized by long-term pair bonds, cooperative hunting, food sharing, 

and the maintenance of territories year-round. She observed offspring 

from previous years helping in the provisioning, guarding, and social-

ization of new litters of their siblings. Of the eight l itters she observed, 

100% of the surviving young stayed with their parents through their 

first year, al though individuals a lso left their natal territories for ex-

tended periods before returning. Affiliative behaviors, such as m u t u a l 

grooming and a greeting ceremony, occurred c o m m o n l y among the 

golden jackals observed by van Lawick-Goodal l and van Lawick-

Goodal l (1971) . 

M a t e d pairs are territorial. They m a r k and vigorously defend areas 

around their dens. Boundaries are demarcated by urinat ion and defe-

cation (Rosevear, 1974). It appears that hunt ing ranges are m u c h m o r e 

loosely defined, and defense of these against other jackals is sporadic 

and s o m e w h a t inconsis tent (van Lawick-Gooda l l and van Lawick-

Goodal l , 1971). T h e area of these hunt ing ranges varies considerably 

depending on environmental condit ions, from 2.5 to 20 k m
2
. In an 

agricultural area of Bangladesh with heavy h u m a n habitat ion, a m a l e 

had a h o m e range of 1.1 k m
2
, a female 0.6 k m

2
 (Poché et ah, 1987). 

Outs ide of the breeding season, s o m e individuals m a y wander long 

dis tances (Kingdon, 1977). Both M o e h l m a n (1983) and Macdona ld 

(1979b) provided detai led d i scuss ions of social organizat ion in golden 

jackals . 

Canis latrans: Coyote 

On the North Amer ican continent coyotes are now the m o s t 

widespread wild m e m b e r s of the family Canidae . They are highly 

adaptable and exist in an enormous variety of habitats . Because of 

their importance as predators on domest ic stock, and their furbearer 

s tatus , a great deal of research has been conducted on the species. 

More is known about coyotes than about any other canids except 
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wolves and red foxes. T h e c o m m o n n a m e is derived from the Aztec 

word coyotl, which m e a n s "barking dog." 

DISTRIBUTION AND HABITAT 

Coyotes exist in North and Central America . Over the past several 

hundred years their range has expanded outward from a distribution 

centered in the western Uni ted States (Nowak, 1978). T h e range of this 

species currently encompasses m o s t of the continental Uni ted States 

and C a n a d a southward to C o s t a Rica and Panama. Coyotes are found 

from northern A l a s k a eastward to Hudson's Bay, Quebec, N e w Bruns-

wick, and N o v a Scotia. T h e extirpation of compet i tors and natural en-

emies , as well as the growth of agricultural and land-clearing practices, 

s e e m s to have been responsible for this range expansion. Escapes of 

captives and purposeful release of an imal s intended to provide recre-

ational hunting opportunit ies have also contributed to range expan-

sion (Hill et al., 1987). Desp i te long-term at tempts by h u m a n s to re-

duce their populat ion by poisoning, trapping, shooting, and denning, 

this expansion is continuing (Gier, 1975). 

Originally grass land animals , coyotes now exist in open forests, for-

est-edge habitat, deserts, and agricultural and urban areas. They are 

quite tolerant of h u m a n activit ies and human-wrought habitat 

changes (see Andelt and Mahan, 1980), characterist ics that have con-

tributed to their recent success . Dens , either dug by coyotes them-

selves or modified from the exist ing excavat ions of other animals , 

such as badgers, m a r m o t s , and skunks , are located in brushy areas, 

a m o n g rock ledges, in e m b a n k m e n t s , or in open country. Like wolves, 

a m a t e d pair of coyotes m a y return to the s a m e den site year after year 

(Bekoff and Wells, 1980). See Voigt and Berg (1987) for a detailed distri-

bution m a p . 

PHYSICAL CHARACTERISTICS 

Coyotes resemble wolves, s o m e t i m e s to such a degree that they are 

m i s t a k e n for them. Coyotes are smal ler (although there is s o m e size 

overlap), with a slenderer build, proportionately larger ears, and slen-

der legs. Size varies regionally and between subspecies , and ma le s are 

larger and heavier than females . Body length is 100-140 cm, with a tail 

length of 3 0 - 4 0 cm. Weight ranges from 7 to 20 kg: Adult ma le s weigh 
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8-20 kg, adult females 7-18 kg (Banfield, 1974; Bekoff, 1977; Gier, 

1975). T h e largest coyote on record weighed 34 kg (Young and Jackson, 

1951). Northern and mounta in populat ions are larger and more heavily 

furred than those from southern and desert habitats . T h e largest coy-

otes are found in northeastern North America . Individuals from Mexi-

can deserts average 11.5 kg; those from Alaska , 18 kg. Banfield (1974) 

gave an average weight of 13.2 kg for northern coyotes. 

Coyotes are among the fastest terrestrial m a m m a l s in North Amer-

ica, able to attain speeds of up to 64 kph (Zeveloff, 1988). 

Pelage color includes shades of buff, brown, gray, rufous, and blends 

of these colors. Long, banded, black-t ipped guard hairs give a grizzled 

aspect to the fur. Flanks are grizzled or fulvous. Underfur is cream, 

gray, or fulvous. At higher lat itudes, pelage tends toward gray or black 

tones, while in deserts it is more fulvous in color. Underparts are pale 

cream to white, and the throat is paler as well. Ta i l s are well furred, 

less than half the body's length, and black-tipped. A distinct b lack spot 

overlies the caudal gland. Ears are large, and pale inside. T h e muzz le is 

slender and fulvous, the chin pale. There is a dist inctive dark line run-

ning vertically down the inside of the foreleg. 

Skul l s ize is intermediate between those of wolves and of jackals . 

T h e braincase is proportionately larger than in wolves (Clutton-Brock 

et ah, 1976; Bekoff, 1977). T h e teeth are well developed, the canines 

relatively long and narrow (Clutton-Brock et ah, 1976; Hal l and Kel-

son, 1959). T h e dental formula is incisors 3/3 , canines 1/1, premolars 

4/4, molars 2/3 = 42. T h e sagittal crest is more developed in males 

than in females (Voigt and Berg, 1987). 

TAXONOMY 

In terms of physical characterist ics , coyotes lie between wolves and 

jackals (Clutton-Brock et ah, 1976). See Bekoff (1977) for a s u m m a r y of 

these differences. See Lawrence and Bossert (1975) for mult ip le charac-

ter analys is of these species. Coyotes were present as a species distinct 

from C. lupus during the Pleistocene (Gier, 1975): C. latrans and C. 

lupus probably diverged from a c o m m o n ancestor in the late Pliocene, 

2-3 mil l ion years ago (Wayne and O'Brien, 1987). Coyotes , wolves, 

jackals , and domest ic dogs can all m a t e successful ly with each other 

(Bekoff, 1977; Kennelly and Roberts, 1969), but behavioral and physi-

cal barriers generally constrain interbreeding beyond the first genera-
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t ions in free-ranging condit ions. F l coyote χ beagle hybrid males pro-

duce sperm year-round, in contrast with the seasonal spermatogenes is 

of pure C. latrans (Kennelly and Roberts , 1969). Extensive, transgener-

ational interbreeding between coyotes and wolves in s o m e parts of 

North Amer ica m a y have occurred. Karyotype has 2n = 78, the s a m e as 

for wolves, domest ic dogs, and golden jackals (C. aureus) (Wurster and 

Benirschke, 1968). 

Nineteen subspecies were recognized by Young and Jackson (1951). 

Bekoff (1977) also l ists 19, a l though later comment ing (Bekoff and 

Wells, 1986) that due to m o v e m e n t patterns and interbreeding this 

subspecif ic classif ication is now of l imited value. N o w a k (1978) also 

c o m m e n t e d that this c lassif ication s cheme is of dubious validity. 

DIET 

Coyotes are opportunis t ic predators and scavengers . In addit ion to 

vertebrate prey, vegetable mater ia l and invertebrates figure promi-

nently in their diet. In the northerly parts of their distr ibution there 

are m a r k e d seasonal var iat ions in diet. Large ungulates (often in the 

form of carrion) predominate in winter, rodents or lagomorphs in 

s u m m e r (Parker and Maxwel l , 1989; Bowen, 1978; Bekoff and Wells, 

1980). Elk, m o o s e , bison, and deer are all consumed. In the eastern 

Uni ted States , white-tai led deer predominate (Harrison and Harrison, 

1984; M a c C r a c k e n and Uresk , 1984; Drewek, 1980; Bekoff and Wells, 

1980; Bowen, 1978; Gier, 1975). In Jasper, Alberta, in winter, carrion 

of large ungulates , pr imari ly elk, const i tuted 67% of the diet; in sum-

mer, ungulates c o m p o s e d 50% of the diet (Bowen, 1978). Coyotes gen-

erally hunt singly, a l though they s o m e t i m e s engage in cooperat ive 

hunt ing of larger prey (Rathbun et al, 1980; H a m l i n and Schweitzer, 

1979). 

Rodents, lagomorphs, and other smal l m a m m a l s are important in 

coyotes' diet. During nonwinter seasons, coyotes on the Nat ional Elk 

Refuge, Wyoming, relied primarily on smal l rodents (Bekoff and Wells, 

1980). In winter in Jasper, these const i tuted 23% of the diet (Bowen, 

1978). In Maine during M a y through October, snowshoe hare occurred 

in 30% of scats , smal l m a m m a l s in 21 % (Harrison and Harrison, 1984). 

Smal l m a m m a l s const i tuted 49.9% by dry weight of scats from Arizona 

(Drewek, 1980). In South D a k o t a rabbits constituted 16.3% of scats by 

dry weight; Microtus spp. were 12.2% (MacCracken and Uresk, 1984). 
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Amphibians , reptiles, and fish are all consumed, in relatively smal l 

quantit ies . Coyotes a lso eat invertebrates, including crustaceans and 

insects , and occasional ly catch birds (MacCracken and Uresk, 1984; 

Drewek, 1980; Harrison and Harrison, 1984; Elliott and Guetig , 1990). 

T h e proportion of vegetable material in the diet varies seasonally, in-

creasing in the s u m m e r and fall. Both wild and cult ivated fruit are 

eaten, including blueberries, blackberries, pers immons , prickly pears, 

apples, peaches, pears, and melons of all sorts . Coyotes also eat 

peanuts , carrots, cult ivated grains, and wild grasses (Gier, 1975; Harri-

son and Harrison, 1984; Drewek, 1980; Andelt et al, 1987). 

Coyotes are infamous for preying on domest ic stock, particularly 

sheep and poultry (Sterner and S h u m a k e , 1978), a l though it is clear 

that poor s tock-husbandry practices exacerbate the problem. It is 

s o m e t i m e s a s s u m e d that coyotes adversely affect g a m e populat ions, 

but this has not been clearly demonstrated (Clark and Stromberg, 

1987). Ungulate fawns and infirm adults are preyed on preferentially 

(Bowyer, 1987). Coyotes have kil led and eaten domest ic dogs (Bider 

and Weil, 1984), and, on extremely rare occasions , they have at tacked 

h u m a n children (Carbyn, 1989a). Food i t ems are regularly cached. See 

Harrington (1981) for a d iscuss ion of the "bookkeeping" role of urine 

marking at emptied cache sites. 

ACTIVITY 

Coyotes are largely crepuscular and nocturnal. Dayl ight activity also 

occurs, particularly in cooler weather and during winter (Drewek, 

1980; Banfield, 1974; Bekoff and Wells, 1980). 

REPRODUCTION 

Females are annual ly mones trous . [A case of extended or poss ibly 

mul t ip le estrus has been observed in a captive female (Harrington and 

Ryon, 1987).] S o m e females are capable of breeding in their first year, 

but the percentage that does so is variable, apparently determined by 

food abundance , populat ion density, intensity of control measures , 

and other environmental factors (Kennelly and Johns, 1976; Kennelly, 

1978; Bekoff, 1977; Bekoff and Wells, 1986). T h e percentage of year-

l ings who do breed f luctuates between 10% and 70% (Gier, 1975). 
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Large compensatory increases in reproduct ion rates have been docu-

mented in areas of stringent populat ion control (Voigt and Berg, 

1987). 

Coyotes are generally m o n o g a m o u s . Pair bonds often last for years, 

though not necessari ly for life. In a pack s i tuat ion typically only a sin-

gle pair will m a t e (Camenzind, 1978b ; Bekoff and Wells, 1980, 1986). 

A n instance in which two different l itters were reared in c lose proxim-

ity (their dens were 3 5 - 4 5 m apart) has been documented (Ortega, 

1988): It is poss ib le that two females from the s a m e pack reproduced 

that year. Courtsh ip act ivit ies begin in late December or early January. 

There is a long proestrous period of 2-3 months , then estrus and mat-

ing occur between January and March (Kennelly, 1978; Camenz ind , 

1978b; Bekoff and Diamond, 1976; Bekoff and Wells, 1986). A copula-

tory tie 5 -20 minutes in length occurs during mat ing (copulatory ties 

have been observed in a lmos t all other canid species). Ges ta t ion is 

about 60 days. Litter s izes are influenced by food availabil ity, popula-

tion density, and level of exploitation. T h e range is 2 -12 , wi th aver-

ages between 4 and 7 (Gier, 1975; Camenz ind , 1978a ; Jean and Berg-

eron, 1984; Kennelly, 1978; Hall and Kelson, 1959; Bekoff, 1977). A 

female with 17 pups and 17 placental scars w a s captured: T h i s is the 

largest recorded litter (Bowman, 1940, cited in Kennelly, 1978). 

T h e m a l e s of mated pairs ass i s t in rearing pups, provisioning the 

mother and pups, and guarding the den. Offspring from previous litters 

m a y act as helpers, participating in territorial defense, den guarding, 

scent marking, and provisioning of the pups (Bekoff and Wells, 1980, 

1986; Gier, 1975; Bowen, 1978). Bekoff and Wells (1986) found that 

helpers did not play a significant role in provis ioning pups and that 

their presence did not contribute significantly to the pups ' survival to 

5-6 m o n t h s of age. T h e helpers did part ic ipate in territorial defense 

and scent marking. 

Pups reach adult s ize and weight by the end of their ninth month. 

They m a y disperse in the fall or winter of their first year, s o m e leaving 

as early as Augus t while other family groups remain intact through 

November . Dispersa l m a y often be a gradual process occurring over a 

period of weeks . S o m e offspring who do not disperse m a y b e c o m e 

helpers. Others will stay around the edge of their natal territory, inter-

acting with their family only rarely (Bekoff and Wells, 1986; Bekoff, 

1977; Gier, 1975). Dispersa l is a high risk process , assoc iated with high 
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mortal ity. Pups fall v ic t im to raptors, domest ic dogs, and other coy-

otes. D i sease and parasi tes take their toll as well. Rabies is u n c o m m o n 

(Voigt and Berg, 1987). Coyotes are kil led by h u m a n s both intention-

ally and unintentionally. Large-scale control efforts, including trap-

ping, shooting, poisoning, denning, and kil l ing for pelts , account for 

both adult and pup mortal i t ies . In one population, 8 1 % of known 

deaths were caused by h u m a n s (Gese et ah, 1989). Mortal i ty result ing 

from coyote-coyote aggression has been recorded (Okoniewski , 1982). 

See Voigt and Berg (1987) for detailed mortal i ty data. M a x i m u m 

known longevity in the wild is 15.4 (±1) years: T h i s m a l e reproduced 

successful ly unti l at least 12.8 years of age (Gese, 1990). A captive 

lived 21 years 10 months (Nowak and Paradiso, 1983). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Social organization is highly variable and flexible. T h e fundamental 

social unit is the mated pair plus offspring, a l though coyotes, even 

those within a single region, m a y also live as n o m a d s or in stable 

packs . There are five types of social organization in coyotes: packs , res-

ident pairs, sol itary residents, n o m a d s (transients), and aggregations 

(Camenzind, 1978b ; Bowen, 1978; Bekoff and Wells, 1980, 1986). 

Packs are groups that occupy and defend a territory, mainta in a so-

cial hierarchy, and often feed and den together (Camenzind, 1978b, p. 

275; Bowen, 1978; Bekoff and Wells, 1986). They are composed of a 

mated pair and other (usually closely related) individuals , both adults 

and subadults . A single breeding pair is the nucleus , and there is an-

nual turnover of yearlings and subadults . An unrelated individual m a y 

rarely be accepted into a pack (Bowen, 1978). Packs range in size from 

three to eight. Approximate ly 6 1 % of the resident coyotes on the N a -

tional Elk Refuge in Wyoming belong to packs (Camenzind, 1978b). In 

winter in Alberta, 59% of all coyotes were in packs (Bowen, 1978). 

Early reports of coyotes stated that they frequently assoc iated in larger 

groups. Lewis and Clark (cited in Brown, 1973) stated that coyotes gen-

erally associated in bands of 10 or 12, and were only rarely seen alone. 

Dobie (1947, cited in Brown, 1973) recorded that early accounts tell of 

groups as large as 100. 

Resident pairs den together and spend the entire year together. Resi-

dent pairs m a d e up 17% of the coyotes studied in Alberta (Bowen, 
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1978), and 78% of a s tudy populat ion in southeastern Colorado (Gese 

et al., 1988b). In nonprotected areas this is probably the m o s t c o m m o n 

form of social organization. Usua l ly the offspring of these m a t e d pairs 

disperse in their first year, but s o m e remain with their parents unti l 

after the birth of the next litter. 

Solitary residents are coyotes that have an establ ished h o m e range 

with no cohabit ing m a t e or pack (Allen et ah, 1987). N o m a d s are sin-

gle individuals with no site a t tachments , who range over large areas 

(Bekoff and Wells, 1986). They m a y be subadults , disabled individuals , 

or occasional ly healthy adults . N o m a d s m a d e up 15% of the popula-

tion studied in Alberta (Bowen, 1978) and 22% of the study populat ion 

in southeastern Colorado (Gese et al., 1988b). T h e s e lone coyotes are 

capable of traveling great distances: A radio-collared female traveled 

544 k m (straight-line distance) in a year (Carbyn and Paquet, 1986). 

Aggregations are "ephemeral groups" (Camenzind, 1978b, p. 273). 

They m a y be composed of mated pairs, packs , nomads , or winter mi-

grants. On the Nat iona l Elk Refuge these aggregations occurred near 

elk carrion, and only during the winter. Aggregations are characterized 

by their lack of social organization beyond brief dominance-related in-

teractions (Camenzind, 1978b). 

T h e social organization a s s u m e d in a particular region s e e m s to be 

determined at least in part by aspects of food availabil ity, and also by 

the level of persecut ion by h u m a n s . T h e nature of the connection be-

tween the s ize of a coyote group and the proportion of large prey in the 

diet is unclear, a l though a number of hypotheses have been suggested 

(Bowen, 1978; Bekoff and Wells, 1980, 1986; G e s e et al, 1989). In 

Grand Te ton Nat iona l Park, Wyoming, winter food availabil i ty was a 

primary determinant of behavior and social organization. Coyotes 

were found in packs where carrion was "abundant, c lumped, and dé-

fendable" (Bekoff and Wells, 1986, p. 264). Where carrion was dis-

persed and scarce, coyotes occurred as mated pairs or loners. Further-

more, data from this Wyoming s tudy suggested that under relatively 

difficult conditions, such as snowy winters, energetic advantages m a y 

accrue to pack-l iving coyotes over nonpack coyotes. At least in this 

particular s i tuation, "pack formation in coyotes appears to be an adap-

tat ion for the defense of food, rather than the acquis i t ion of l ive prey" 

(Bekoff and Wells, 1986, p. 323). In other s i tuat ions , group size m a y in-

fluence prey selection (Gese et al., 1989). In southern California, larger 
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groups of coyotes are more l ikely to pursue deer and to hunt coopera-

tively than are pairs or single individuals (Bowyer, 1987). In s o m e 

regions, group size f luctuates seasonally. It is poss ible that the in-

creased social ity assoc iated with mat ing season (mid-winter) m a y per-

mit successful hunting of large prey (Gese et ah, 1989). In s u m , it is 

not clear whether coyotes a s semble in groups for breeding purposes , so 

that exploitation of larger prey is s imply a secondary effect, or whether 

the size of avai lable prey exerts a selective pressure on the size of coy-

ote groups. Increased social ity m a y be an adaptat ion to al low more ef-

ficient capture and/or defense of ungulate prey (Bowen, 1978; Bowyer, 

1987). Of course, these influences need not be mutua l ly exclusive, and 

it is l ikely that a mul t i tude of factors influence group size and strate-

gies of food selection. 

There are clear dominance hierarchies within packs . T h e m e m b e r s 

of a mated pair dominate all other pack m e m b e r s (Bekoff and Wells, 

1986). Often, neither m e m b e r of a mated pair dominates the other con-

sistently. Within packs , helpers typically dominate younger coyotes 

up to 9 months of age. Territorial and den defense and other activit ies 

are initiated nearly as often by females as by ma le s (Camenzind, 

1978b; Bekoff and Wells, 1986; Bowen, 1978). See Bekoff et al (1981) 

for observations on agonist ic interactions in captive pup litters. 

Territoriality is clearly developed in mos t populat ions . In Alberta 

during winter, and probably throughout the year, packs and pairs de-

fend well-defined territories. In one southeastern Colorado population, 

there is no overlap between the h o m e ranges of different resident pairs. 

On the Nat ional Elk Refuge, packs and pairs are strictly territorial (Ca-

menzind, 1978b). In North Dakota , coyote famil ies occupy contigu-

ous, nonoverlapping territories (Allen et ah, 1987). M a t e d pairs tend to 

remain in the s a m e territory. U p o n the death of one or both of the 

mated pair, territorial boundaries are significantly altered by new resi-

dents (Allen et ah, 1987). Solitary residents do not defend the h o m e 

ranges they occupy (Bowen, 1978). 

H o m e ranges and territories vary from about 1 to 100 k m
2
 (Bekoff 

and Wells, 1986). Laundré and Keller (1984) and Voigt and Berg (1987) 

reviewed h o m e range size in coyotes. See Voigt and Berg (1987) for a re-

view of populat ion density data. There does not s eem to be a difference 

in the h o m e range s izes of ma les and females (Bowen, 1978; Bekoff and 

Wells, 1980), a l though while pups are confined to the den area, female 
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parents ' h o m e ranges are smal ler (Parker and Maxwel l , 1989). Scent 

mark ing plays a role in territoriality. Scent m a r k s (both urine and 

feces) do not serve as barriers against trespassers but rather s e e m to ad-

vertise territorial boundaries , indicating to residents that they are on 

their own territory and informing trespassers that they are intruding 

(Bekoff and Wells, 1986). Coyotes do not avoid urine m a r k s of other 

coyotes from neighboring territories,- instead, they vigorously m a r k 

over them. Both ma le s and females scent -mark their territories 

throughout the year (Bowen and Cowan, 1980; Bowen, 1978; C a m e n -

zind, 1978b). Howls serve as long-range territorial announcements by 

broadcast ing the location and identity of coyote groups. Howls also 

perform an intragroup affiliative function. Lehner (1978a,b) has de-

scribed the vocal repertoire of coyotes, which includes 11 categories, 

based on acoust ic criteria and behavioral contexts . 

Aggress ion and prédation by coyotes appear to l imit red fox (Vulpes 

vulpes) distribution in s o m e regions (Sargeant and Allen, 1989; Harri-

son et ah, 1989). In turn, wolves s eem to displace coyotes. Coyote 

range expansion m a y be related to wolf eradication (Harrison et ah, 

1989; Fuller and Keith, 1981; Krefting, 1969). See Dekker (1989, 1990) 

for observat ions on spatial segregation and populat ion f luctuat ions in 

sympatr ic red fox, wolf, and coyote populat ions in Alberta. It will be 

interesting to see how proposed wolf reintroductions—for example , in 

Yel lowstone Nat iona l Park—will affect resident coyote populat ions . 

Canis lupus: Gray Wolf 

Wolves once had the largest natural range of any terrestrial m a m m a l 

except man. Wolf populat ions have declined steadily since the early 

1800s, entirely because of man's efforts. Denning, shooting, trapping, 

poisoning, aerial hunting, and habitat destruction have all contributed 

to this decline, and wolf distribution is now a fraction of its former size. 

T h e high commercia l value of pelts mot ivates trapping and hunting. 

N e t documented world trade is 6 ,000-7,000 pelts per year. Wolves are 

classified as vulnerable by the International Union for the Conserva-

tion of Nature and Natura l Resources (IUCN), and are on Appendixes I 

and II of T h e Convent ion on International Trade in Endangered Species 

(CITES) (Ginsberg and Macdonald, 1990). Although wolves have histor-
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ically had an adversary relationship with humans , there are few docu-

mented cases of wolf at tacks on humans . At present, the tide of public 

opinion is turning in the wolf's favor, and there is popular support for 

the reintroduction of wolves to appropriate protected areas (McNaught, 

1987). Given adequate habitat and protection from intense pressure by 

humans , members of this relatively adaptable species are able to recol-

onize suitable areas. Proposed reintroduction to Yel lowstone Nat ional 

Park will be an interesting test case (see Wilcove, 1987). 

Recent advances in radiotelemetry have m a d e it poss ible to gather 

detailed knowledge of wolf movements , social organization, and 

habits . There is now a vast body of detailed information about m a n y 

aspects of the natural history of wolves . 

C o m m o n n a m e s include gray wolf, t imber wolf, and tundra wolf. 

T h e s e are all mis leading in the sense that they describe only subsets of 

C. lupus, which is neither uniformly gray, nor restricted to t imber or 

tundra habitat. T h e s imple designator of wolf therefore s eems more 

appropriate. 

DISTRIBUTION AND HABITAT 

Once widespread in the Northern Hemisphere in both Eurasia and 

North America , wolves now have a m u c h restricted range. Their origi-

nal range in North Amer ica extended from Central Mexico north to 

El lesmere Island (Pimlott, 1975). Currently, the only significant popu-

lations in North America are in Canada, Alaska , and northern Min-

nesota. All populat ions in the lower 48 s tates and Mexico are classified 

as endangered, except in Minnesota where they are classified as threat-

ened. In Eurasia, wolves exist in considerable numbers only east of Eu-

rope. S o m e scattered smal l populat ions still remain in Europe and 

Scandinavia. 

Wolves can exist in all temperate habitats and in all types of terrain. 

They are found in tundra, steppe, forest, plains, and woodland habi-

tats , as well as in mounta inous regions up to the boundaries of perma-

nent snow, and along the edges of deserts. They are rare in the taiga 

(Mech, 1974; Pimlott , 1975; Stroganov, 1969; Novikov , 1962). Mitchel l 

(1977) sighted a wolf at 5,700 m on the north s lope of M o u n t Everest. 

Dens , often adapted from the previous excavat ions of other animals , 

are underground or in s imilarly protected locations, such as in hol low 
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logs or caves. See Ballard and D a u (1983) for a description of the char-

acterist ics of den and rendezvous sites . 

PHYSICAL CHARACTERISTICS 

Wolves are the largest of the nondomest i c Can idae species. There is 

considerable s ize variat ion between individuals from different regions. 

Females are smal ler and lighter than males . Head-plus-body length 

ranges from 100 to 164 cm, and weight ranges from 18 to 80 kg. T h e 

head is relatively large with a broad forehead, muscu lar neck, and dis-

t inctive facial ruff. T h e chest is deep and broad. T h e legs are long, en-

abling a m a x i m u m running speed of 5 5 - 7 0 kph. Ta i l s range in length 

from 30 to 56 c m and are well furred with a dark spot over the caudal 

gland. Pelage is long and dense. G u a r d hairs are 6 0 - 1 5 0 m m in length 

(Mech, 1974), with a short, dense undercoat. In northern regions of 

wolf distribution, the undercoat is soft and furry, while in southern 

areas it is coarser and sparser. Color is highly variable, ranging from 

white to black, through all intermediate shades of brown, red-brown, 

sandy yellow, and gray. There is often a dark saddle marking and dark-

tipped guard hairs. T h e underparts are yellow-white, cream, or white. 

Legs, ears, and muzz le m a y be paler than the rest of the pelage. T h e 

skul l is relatively large with a long facial region, m a s s i v e jaws, and 

large, a lmos t spherical bul lae. T h e canines and carnass ia ls are large 

and powerful. 

TAXONOMY 

Approximate ly 32 subspecies have been described (Mech, 1974). Since 

s o m e of these have been described on the bas i s of only a few speci-

mens , this is probably not a real ist ic figure (Mech, 1974). N o w a k and 

Paradiso (1983) s tated that 24 subspec ies are currently recognized, not-

ing that this is a lso an overgenerous number. A number of subspecies 

are extinct, including C. lupus nubilus, the buffalo wolf of North 

America . Other subspecies have a tenuous hold (C. lupus baileyi, the 

Mex ican wolf), and act ive intervention is required to rescue them from 

extinction (McBride, 1980). 

Wolves are generally regarded as the recent progenitors of domest ic 

dogs (C. lupus familiaris, or C. familiaris). Recent biochemical analyses 
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support this view (Wayne and O'Brien, 1987; Simonsen, 1976; Fisher et 

ah, 1976). T h e karyotype has 2n = 78: N F = 80 (Wurster and Benirschke, 

1968). Th i s is the s a m e as in C. familiaris, C. latrans, C. rufus, and C. 

aureus. 

DIET 

Wolves are a lmost entirely carnivorous and prey primari ly on large 

m a m m a l s . Popular tales suggest ing more benign proclivit ies (for ex-

ample , that they subs is t on field mice) are nonsense . Large m a m m a l s 

hunted include moose , caribou, wapit i (North Amer ican elk), deer, 

bison, mounta in sheep, and mounta in goats (Mech, 1974). A group of 

wolves is capable of kil l ing a full-grown black bear (Horejsi et al., 

1984). Wolves a lso prey on a number of domest ic species. Wolves are 

able to prey on an imals m u c h larger than themse lves only because 

they hunt as a cooperating pack. Adul ts m a y c o n s u m e 9 kg or more of 

meat at a single feeding, though average daily intake is 2 .5-6 kg per 

wolf per day (Mech, 1974). Other foods include beaver, hares, smal l ro-

dents, birds, frogs, l izards, fruit, and carrion (Stroganov, 1969; 

Novikov , 1962). In s o m e regions h u m a n garbage is an essential part of 

the diet (Macdonald et al, 1980). 

It is clear that prey populat ion levels are a strongly l imit ing factor on 

wolf populat ions, but the effects of the wolves on the populat ion den-

sity of their prey are hotly disputed (van Ballenberghe, 1989; Bergerud 

and Ballard, 1989; T h o m p s o n and Peterson, 1988; Bergerud and Snider, 

1988; Theberge, 1990). Th i s is an i s sue of considerable importance, 

s ince wolves prey on g a m e an imals and thus compete directly with 

m a n for this resource. After prolonged study, it will probably b e c o m e 

clear that an array of constantly changing factors l imits g a m e levels, 

and that wolves play a key role. In fact, wolves m a y const i tute a major 

mortal i ty factor in s o m e predator/prey s y s t e m s (Mech and Karns, 

1977; Pimlott , 1975). T h e point that large ungulate populat ions re-

quire l imit ing factors other than food is a crucial one. When food is the 

primary l imit ing factor, range deterioration inevitably results . Further-

more, wolves generally prey preferentially on sick, injured, and 

subadult individuals . In this way they provide continual strong selec-

tion pressure, efficiently cull ing inferior stock. Wolves also provide 

disease control by their selective prédation. 
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Food caching is well developed, and cache sites are often urine-

marked after being dug up. T h i s is a lso the case in coyotes and red 

foxes (Harrington, 1981). 

ACTIVITY 

M o s t activity is crepuscular or nocturnal , a l though diurnal activity, 

particularly during cool weather and in winter, is not u n c o m m o n (Afik 

and Alkon, 1983; Novikov , 1962; Stroganov, 1969; Mech, 1974). 

REPRODUCTION 

Females are annual ly monestrous . After a courtship period, mat ing oc-

curs between January and April, earlier in this t ime period in southern 

parts of the range (Fuller, 1989a,b). T h e mat ing pair experiences a cop-

ulatory tie for up to 30 minutes . Pups are born after a 62-65-day gesta-

tion, and litter size ranges from one to 13, with six an average figure. 

T h e female usual ly whelps in a burrow, though other quiet spots are 

used too. T h e s a m e den m a y serve for a number of years in a row. In al-

m o s t all cases , it is the alpha (dominant) female and alpha m a l e of a 

pack who m a t e and produce pups . One instance of polygyny, in which 

one m a l e mated with two females who both subsequent ly had pups, 

has been documented (Mech and Nelson, 1989). T h e female remains 

with the pups at the den site for about 2 months , during which t ime 

the m a l e and other pack m e m b e r s provis ion her and the pups . After 

about 2 months , the pack and pups m o v e to a rendezvous site, or series 

of rendezvous sites. T h e s e are areas of roughly 0.5 acre, which serve as 

h o m e bases for 1-6 weeks (Carbyn, 1979), unti l the pups are old 

enough to travel with the pack. Unt i l then, the pups remain at these 

rendezvous sites while adults hunt and bring them food (Mech, 1974; 

Z imen, 1975; Stroganov, 1969; Novikov , 1962). See van Ballenberghe 

and M e c h (1975) for data on pups ' physical development and survival. 

See Harrington et al. (1983) for a d iscuss ion of al loparental care, pack 

size, and pups ' survival rates. 

M o s t young disperse before the age of 2 years. S o m e remain with 

their natal pack, and a few will a s s u m e alpha s ta tus within their natal 

pack and breed. Females are sexual ly mature at 2 years, ma le s at 2-3 

years. Sexual matur i ty is no guarantee of breeding, however, s ince the 
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alpha pair suppresses breeding in all other pack members . Reproduc-

tion in captivity has a high success rate. 

In captivity wolves live up to 16 years. Free-ranging individuals in 

Minnesota m a y live at least 13 years, with reproduction occurring in 

11-year-olds (Mech, 1988). H u m a n hunting is responsible for m u c h 

mortal i ty in s o m e areas. Disease , parasites , starvation, intraspecific 

killing, and injuries take their toll as well (Peterson and Page, 1988; 

Mech, 1974; Novikov , 1962; Roberts, 1977). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Wolves have the m o s t highly developed social organization of all the 

Canidae , with the exception of African wild dogs (Lycaon pictus) and 

dholes (Cuon alpinus). T h e essential social unit is the pack, typically 

composed of a mated pair, their offspring of the year, and a few off-

spring from previous seasons . Although packs as large as 36 have been 

reported (Rausch, 1967, cited in Mech, 1974), the usua l number is 

m u c h smaller, typically two to 12. See Z i m e n (1976) for a study of the 

regulation of pack size. 

S o m e wolves exist as lone n o m a d s with no fixed h o m e range, either 

for short periods while dispersing or s o m e t i m e s for longer. As ian 

wolves (Canis lupus chanco) appear to be solitary, al though they 

s o m e t i m e s are found in pairs (Mitchell, 1977). Wolves of the Arabian 

Peninsula hunt singly or in pairs (Harrison, 1968). T h u s in s o m e re-

gions, perhaps those where condit ions are m o s t demanding, the pack 

structure is not a lways present. T h i s contrasts with the social organi-

zation of African wild dogs, in which pack structure is without excep-

tion obligatory. African wild dogs never exist as lone n o m a d s for ex-

tended periods of t ime. 

Wolf packs are characterized by elaborate social interactions. In 

larger groups, each gender has a separate dominance hierarchy with 

the alpha male usual ly dominant over the female (but see Vila et ah, 

1990). A m o n g pups there are linear dominance hierarchies (Zimen, 

1975; Mech, 1974). Pup behavior is dist inctly different from adult be-

havior: Pups, on the whole, are afforded more social leeway than 

adults (Peterson and Page, 1988). Each pack inhabits and defends an ex-

clusive h o m e range. There is l ittle overlap between the h o m e ranges of 



C H A P T E R 3. Genus Canis 45 

neighboring packs , and buffer zones exist between them. Scent mark-

ing and howling function to mainta in territories, and "direct encoun-

ters between packs appear to be of l ittle importance in territory main-

tenance" (Harrington, 1975, p. 2). High rates of scent marking 

accompany "territorial adjus tments or intrapack expression[s] of dom-

inance" (Peterson and Page, 1988, p. 95). When direct encounters be-

tween packs do occur they are marked by chases and fighting, some-

t imes violent enough to result in death. 

H o m e range s izes are highly variable. They are influenced by food 

availabil i ty and pack size. Areas as large as 13,000 k m
2
 (Alaska) and as 

smal l as 18 k m
2
 (Ontario) have been recorded (Mech, 1974). An adult 

pair in the Negev occupied a range of 60.3 k m
2
 (Afik and Alkon, 1983). 

Territories in Minneso ta are stable in s ize and location over a period of 

years (Harrington and Mech, 1979). Lone wolves range through and 

around these occupied areas. Lone wolves , often dispersing subadul ts 

or adults , have a relatively high mortal i ty . Dispersa l serves as a popu-

lation sink, helping to regulate populat ion density. In areas where food 

supply is adequate but dispersal is l imited, wolf densit ies m a y reach 

unsus ta inable levels, and social violence m a y result (Peterson and 

Page, 1988). 

Populat ion density is highly variable. T h e highest recorded is one 

wolf per 10.8 k m
2
 (a nonsusta inable density), but it m a y be as low as 

one per 520 k m
2
 in parts of C a n a d a (Mech, 1974; N o w a k and Paradiso, 

1983). Populat ion density s e e m s to be determined primari ly by food 

availabil ity. On Isle Royale, Michigan, when food suppl ies are high, 

packs are large and dispersal rates are low. A s food supply decreases, 

dispersal rates increase and pack size decreases (Peterson and Page, 

1988). 

Vocal izat ions are an important component of social interactions 

a m o n g m e m b e r s of this highly social species . Howls , the m o s t con-

sp icuous of the vocal izat ions , serve affiliative intrapack and territorial 

interpack functions. There are a large number of other affiliative and 

agonist ic vocal izat ions as well (Schassburger, 1978; Harrington, 1975, 

1987, 1989; Field, 1978). 

Interactions with other canid species in areas of sympatry are de-

scribed in Macdonald et al (1980) (C. lupus, V. vulpes); McBride (1980) 

(C. lupus, C. latransj Fuller and Keith (1981) (C. lupus, C. latrans)-, and 

Dekker (1989, 1990) (C. lupus, C. latrans, V. vulpes). 
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Canis mesomelas: Black-Backed Jackal 

C o m m o n n a m e s include black-backed jackal and si lver-backed jackal . 

T h e s e are moderately social canids whose natural history is s imilar to 

that of the side-striped and golden jackals . 

DISTRIBUTION AND HABITAT 

There are two disjunct populat ions of b lack-backed jackals . T h e north-

ernmost encompasses southern Ethiopia, southern Sudan, Somal ia , 

Kenya, Uganda, and northern Tanzania . T h e southern populat ion ex-

tends from the C a p e of Good Hope northward to Angola, Z imbabwe , 

and southern Mozambique . 

Black-backed jackals typically exist in brushy woodlands (Kingdon, 

1977; Moehlman, 1983; Kruuk, 1972a,b ; Schaller, 1972). They are also 

found on open savanna and in open woodlands (Clutton-Brock et al., 

1976; van der Merwe, 1953a,b ; Dorst and Dandelot , 1969). In the Rift 

Valley, Kenya, in an area of sympatry with golden and side-striped 

jackals (C. aureus and C. adustus), b lack-backed jackals occurred more 

often in closed woodland, C. aureus in grassland, and C. adustus in 

open woodland (Fuller et al., 1989). 

PHYSICAL CHARACTERISTICS 

Head-plus-body length is 68-74 .5 cm, and height at shoulder is 3 8 - 4 8 

cm. Tai l length is 2 6 - 4 0 cm. Weight ranges from 6 to 13.5 kg; males 

are significantly larger than females, averaging 1 kg more (Rowe-Rowe, 

1984; Kingdon, 1977). T h e m o s t dist inctive external physical charac-

teristic is the well-defined dark saddle marking, b lack and silver in 

color, which extends from the shoulders posteriorly to the root of the 

tail. T h e underparts are ginger to cream or white, and the tail, moder-

ately bushy and brownish in color, is b lack tipped. T h e head, ears, and 

lower sides of the body are generally rufous flecked with black and sil-

ver hairs (Kingdon, 1977; Dorst and Dandelot , 1969; Clutton-Brock et 

al., 1976; van der Merwe, 1953b). T h e skul l is smal ler than that of 

golden jackals . 
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TAXONOMY 

According to the analys is by Clutton-Brock et al. (1976) of the sys tem-

atic posi t ion of this species, b lack-backed jackals are more closely re-

lated to side-striped jackals (C. adustus) than to golden jackals (C. au-

reus). Black-backed jackals appear to be an "exceptionally stable and 

ancient form," and fossi ls of the species exist from throughout the 

Pleistocene (Kingdon, 1977, p. 31). See Wayne et al. (1989) for a discus-

sion of divergence a m o n g the three sympatr ic jackal species (C. au-

reus, C. adustus, C. mesomelas). T h e s e authors found that the three 

species are strikingly s imilar with respect to size-related morphology, 

m u c h more so than are other sympatr ic canids, such as South Ameri -

can foxes. T h i s morphological s imi lari ty has been retained through at 

least 2 mi l l ion years of potential divergence t ime, in contrast to the 

relatively rapid morphological divergence of South Amer ican canid 

species. They suggested that the relative diversity of predator and prey 

species in African ecosys tems m a y in part have served as a damper on 

the interspecies compet i t ion that might otherwise have served as an 

impetus to morphological divergence. 

Genet ic analys is (gel electrophoresis of soluble blood proteins) data 

showed unexpectedly large genetic distance values between C. me-

somelas and other Canis species (C. lupus, C. latrans, C. familiaris) 

(Wayne and O'Brien, 1987). Three subspecies are recognized by Stains 

(1975). 

DIET 

Black-backed jackals are opportunist ic predators and scavengers. Ani-

m a l s the s ize of T h o m s o n ' s gazel les s e e m to be the upper l imit of 

b lack-backed jackals ' predatory capacity, a l though they m a y occasion-

ally kill s ick adults of larger species . T h e relative importance of large 

prey s eems to be seasonal ly and s i tuat ional ly dependent: Larger prey is 

captured by groups, while hunting for smal ler prey is done by lone in-

dividuals (Kingdon, 1977). Van Lawick-Goodal l and van Lawick-

Goodal l (1971) observed that when hunting adult gazelles, black-

backed jackals a lmos t a lways worked in groups of three to seven. Th i s 

ability to switch from group hunting of large prey to individual forag-

ing is a lso a characterist ic of other canids, such as coyotes. Smal l 
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m a m m a l s , such as rodents, hedgehogs, mongooses , and young ungu-

lates, are important in the diet. On a g a m e reserve in South Africa, 

m a m m a l s const i tuted 75% (by occurrence) of the diet (Rowe-Rowe, 

1983). Black-backed jackals c o n s u m e insects , including beetles, 

grasshoppers, termites , crickets, winged ants, and spiders; other prey 

includes birds and their eggs, frogs, l izards, snakes , and crabs. They 

also eat plant material , such as fruit and groundnuts . Carrion of all 

sorts is an important dietary e lement (Pienaar, 1973; Kingdon, 1977; 

Bothma et ah, 1984; Dorst and Dandelot , 1969; Meester and Setzer, 

1971; van der Merwe, 1953a ; Shortridge, 1934; Roberts, 1951). In 

coastal regions seabirds, C a p e fur seals (in the form of carrion or live 

pups), fish, and other marine species const i tute a lmos t the entire diet 

of coastal-dwell ing black-backed jackals (Avery and Avery, 1987; His-

cocks and Perrin, 1987; Stuart and Shaughnessy, 1984). 

Black-backed jackals prey on domest ic s tock and are controlled in 

South Africa primarily for this reason (Ferguson et ah, 1983; Bothma, 

1971a,b; Skead, 1974). Like m a n y other canids, b lack-backed jackals 

cache food (Ewer, 1973). See van der Merwe (1953a) for a detailed list of 

diet i tems. See Avery and Avery (1987) for a d iscuss ion of diet in 

coastal Namib ia , including analys is of jackal middens . T h e s e middens , 

on vegetated h u m m o c k s , are areas where jackals bring food to eat, and 

where food remnants such as bones and feathers accumulate . Middens 

provide shelter, vantage points, and relatively w a r m spots in an other-

wise harsh environment (Avery and Avery, 1987). 

ACTIVITY 

In southern Africa, b lack-backed jackals have a b imodal activity pat-

tern. Both m o v e m e n t and distances traveled are strongly l inked to cre-

puscular hours, with the largest peak in early evening (Ferguson et ah, 

1988). Their activity patterns thus coincide with those of key prey an-

imal s (Ferguson et ah, 1988). In a coastal region of N a m i b i a , black-

backed jackals are act ive throughout the day, with activity peaks at 

0900 and 1800 hours (Hiscocks and Perrin, 1988). T h i s flexible, crepus-

cular/diurnal activity pattern is characterist ic of jackal populat ions 

unexploited by man. In areas where h u m a n disturbances are consis-

tent, b lack-backed jackals are nocturnal. In protected areas, such as na-

tional parks, they are diurnal as well (Kingdon, 1977; Meester and Set-
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zer, 1971; Shortridge, 1934; van der Merwe, 1953b). See Ferguson et al. 

(1988) for a d i scuss ion of b lack-backed jackals ' activity patterns. 

REPRODUCTION 

T h e reproduction of b lack-backed jackals is s imi lar to that of the other 

jackal species . Ges ta t ion is 60 days (Kingdon, 1977). Van der Merwe 

(1953a) reported that mature females are capable of producing two lit-

ters a year, but this observation awai t s supporting evidence. Litters 

usual ly number about four, though as m a n y as nine pups have been re-

ported in a single litter (Kingdon, 1977). Meester and Setzer (1971) give 

a range of s ix to seven pups per litter,- van der Merwe (1953a) a range of 

five to seven. Pups are born in Augus t or September. M e a n litter size in 

the N a t a l Drakensberg, South Africa, is 5.6, with pup survival rate of 

two per litter at the age of 14 weeks (Rowe-Rowe, 1984). D e n s are 

often abandoned aardvark holes or excavated termitaries (Kingdon, 

1977). Pups remain at the natal den site unti l about 12 weeks old, at 

which t ime they b e c o m e more mobi le (Ferguson et al., 1983). By the 

age of 6 m o n t h s the young m a y be hunting on their own (Ferguson et 

al, 1983). 

Both parents share in the care of the pups, and they m a y be ass i s ted 

in this by the young of previous litters (Ferguson et al., 1983; 

Moeh lman , 1983). Pair bonds are long term: M o e h l m a n (1983) ob-

served pairs that remained together for the duration of 6 years of study. 

Capt ives have lived up to 14 years (Kingdon, 1977), a l though maxi -

m u m lifespan in the wild is probably closer to 7 years (Rowe-Rowe, 

1982). Black-backed jackals are preyed on by leopards (Schaller, 1972). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Black-backed jackals are moderate ly social canids (Ferguson, 1978; Fer-

guson et al., 1983; Moeh lman , 1979, 1983). T h e bas ic social unit is the 

mated pair, or the mated pair p lus offspring. M o e h l m a n (1979, 1983), 

in a long-term field study in Tanzania , observed cooperative hunting, 

food sharing, maintenance of long-term pair bonds and territories, and 

m u t u a l grooming. Pair bonds last throughout the year. There is little 

behavioral or physical differentiation between males and females . So-

cial interactions between pair m e m b e r s are consistent ly amicable , 
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whereas interactions with non-pair m e m b e r s are primarily agonist ic 

(Ferguson, 1978). Ferguson et ah (1988) observed that pair m e m b e r s 

moved in remarkable unison in the Kalahari G e m s b o k Nat iona l Park. 

In the N a t a l Drakensberg, South Africa, there appear to be four com-

ponents of b lack-backed jackal social organization: territorial mated 

pairs, their offspring, their (nonreproducing) helpers, and n o m a d s (soli-

tary, nonbreeding, nonterritorial individuals) (Rowe-Rowe, 1982). Th i s 

populat ion is probably roughly 2 5 % mated pairs, 2 5 % young of the 

year, and 50% nonbreeding adults (Rowe-Rowe, 1984). 

Groups are often observed which seem to consist of m a t e d pairs plus 

offspring of current and s o m e t i m e s previous reproductive seasons . 

Large aggregations of jackals take place at carrion: Schaller (1972) ob-

served a group of 19 at a carcass , and Dorst and Dandelot (1969) stated 

that groups of up to 30 m a y gather. 

Usua l ly only jackals older than 2 years hold breeding territories. 

Subadults either remain at their natal den site and act as helpers in the 

provisioning and guarding of pups, or else disperse (Ferguson et ah, 

1983). Mated pairs are territorial. They demarcate territories by scent 

marking, and both m e m b e r s vigorously defend the territory against 

adult conspecifics (Moehlman, 1979, 1983; Ferguson et ah, 1983; 

Rowe-Rowe, 1982; Kingdon, 1977). Territorial boundaries m a y be dis-

regarded, however, when a large food source becomes avai lable (Fergu-

son et ah, 1983; Schaller, 1972). In coastal N a m i b i a there is a high de-

gree of h o m e range overlap, which m a y be related to the abundant, 

c lumped food supply (Hiscocks and Perrin, 1988). In general, c lumped, 

very abundant, nondefensible food supplies are assoc iated with an eas-

ing of territoriality in canids. H o m e range sizes are highly variable 

(5-180 k m
2
) (Hiscocks and Perrin, 1988). N o m a d i c individuals are 

fairly numerous . T h e s e m a y be either dispersing subadul ts or non-

paired adults of both sexes. N o m a d s follow herds of migrat ing herbi-

vores (van Lawick-Goodal l and van Lawick-Goodal l , 1971). Nonno-

madic subadults are often tolerated on the territories of mated pairs 

(Moehlman, 1983; Rowe-Rowe, 1982; Ferguson et al, 1983). Rowe-

Rowe (1982) es t imated the m e a n size of the h o m e range in the N a t a l 

Drakensberg, South Africa, at 18.2 k m
2
, with a populat ion density of 1 

jackal per 2.5-2.9 k m
2
. 

There is a fairly elaborate repertoire of acoust ic communica t ion sig-

nals, including growls, whines, cackles , barks, yaps, and howls, as well 

as graded intervariants of these. 
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Black-backed jackals are s imi lar to golden and side-striped jackals , 

but s o m e differences are evident. M o e h l m a n (1983) observed that 

b lack-backed jackals have a lower frequency of affiliative behaviors 

than golden jackals . Kingdon (1977) s tated that social behavior s e e m s 

to be more highly developed in b lack-backed jackals than in the other 

jackal species, though exactly what this m e a n s is unclear. In the Rift 

Valley, Kenya, where black-backed, golden, and side-striped jackals are 

sympatric , habitat and temporal activity segregation appear to l imit 

intraspecific compet i t ion (Fuller et al., 1989). See Bothma et al. (1984) 

for information on the ecology of the C a p e fox (Vulpes chama), bat-

eared fox (Otocyon megalotis), and black-backed jackal in an area of 

sympatry in the N a m i b Desert . Pronounced s imilari t ies between 

black-backed jackals and coyotes (C. latrans) are obvious in natural 

history, social organization, and relationship to man . 

Canis rufus: Red Wolf 

It is by no m e a n s clear that the red wolf is a dist inct species . There has 

been considerable debate on the i s sue for at least 20 years. T h e general 

opinion at this t ime favors specific s tatus , with a few persuas ive dis-

senting opinions (see the taxonomy sect ion below). Red wolves are 

l isted as endangered by the I U C N , and are on Appendix I of C I T E S 

(Ginsberg and Macdonald, 1990). They are extinct in the wild except 

for several smal l reintroduced populat ions . Their decline is thought to 

be due to a complex of factors, including habitat destruction, aggres-

s ive long-term control programs, hybridization with coyotes, and high 

mortal i ty from susceptibi l i ty to parasi tes (Parker, 1988; Paradiso and 

N o w a k , 1971, 1972; Carley, 1979; Ferrell et al, 1980). 

In 1967 red wolves were l isted as endangered by the U.S . govern-

ment . During the early 1970s, research efforts were focused on taxon-

omy, censusing, and location. In 1973 the Endangered Species Act was 

passed, and red wolves were selected for priority treatment (Carley, 

1979). In the s a m e year, a captive breeding program was establ ished. 

Its goals were to identify wild-caught red wolves and to establ ish a 

breeding populat ion for distribution to other facilities and eventual 

reestabl i shment in the wild. Dur ing the 1970s about 40 wild-caught 

canids, supposed to represent C. rufus, were brought into captivity. Of 

these, 17 were eventual ly certified as pure C. rufus (Parker, 1988). By 
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late 1975 it was clear that species preservation in the wild was impos-

sible (Carley, 1979). In the mid to late 1970s, efforts centered on the 

capture of the few remaining wild red wolves and their integration 

into the captive breeding program. T h e first captive litters were born 

in 1977. In 1980 the U.S . Fish and Wildlife Service declared red wolves 

extinct in the wild, and location and capture efforts were terminated. 

T h e entire gene pool on which the resurrection of the species de-

pended was embodied in between 17 and 30 individuals . By any esti-

mation, the genetic bott leneck was excruciatingly severe. Nonethe-

less, the captive populat ion has increased steadily; as of fall 1990, it 

stood at 131. Capt ives are held at 22 separate facilities. 

In 1988, eight captive-bred individuals were released in the All igator 

River Nat ional Wildlife Refuge, North Carol ina. T w o pairs reproduced 

the following spring. A s of fall 1990, there were 9 free-ranging and 21 

captive red wolves on the refuge, with s o m e of the captives due for re-

lease in the a u t u m n (Parker, 1990). T h e project's goal is to have 2 5 - 3 5 

individuals on the refuge in 1992. Desp i te considerable, often human-

caused mortality, the project is considered to be going well. Plans for 

reintroduction to the 500,000-acre Great S m o k y Mounta ins Nat iona l 

Park are moving forward. T h e plan is to release several pairs of adults 

in the park in 1991. A potential s tumbl ing block is the presence of a 

low density coyote populat ion (about 90% of the former range of the 

red wolf is now occupied by coyotes) (Parker, 1990). 

DISTRIBUTION AND HABITAT 

Research reports from the 1960s and 1970s document a rapidly dimin-

ishing range and decreasing populat ion. Incursion of coyotes into the 

range of the red wolf and concomitant hybridization sealed the fate of 

red wolves. By M a y 1977 only a few individuals were present in iso-

lated areas (McCarley and Carley, 1976). By the t ime anyone paid 

m u c h attention to the i s sue of red wolf distribution, the species was in 

such an endangered state that determining their range b e c a m e an exer-

cise in detective work and historical reconstruction. T h e best avai lable 

evidence indicates that red wolves were once widely distributed 

through the southeastern United States from southern Florida to cen-

tral Texas , and possibly as far north as the Carol inas and Kentucky 

(Paradiso and N o w a k , 1971, 1972; Carbyn, 1987). By 1940 red wolves 

were absent from Missour i and O k l a h o m a (where they were replaced 
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by coyotes) and from A r k a n s a s and m o s t of T e x a s and Louis iana 

(where they were replaced by red wolf χ coyote hybrids) (Paradiso and 

N o w a k , 1971). By 1970, the red wolf range had shrunk to a few thou-

sand square k i lometers in southern T e x a s and southwest Louis iana. 

T h i s range implos ion was s imul taneous with coyote range expansion 

and red wolf χ coyote hybridization (Paradiso and N o w a k , 1971). See 

Paradiso and N o w a k (1972) and Riley and McBride (1972) for distribu-

tion m a p s . 

On their historic range, habitat included forests, coastal prairies, and 

marshland. Apparently red wolves preferred a "warm, moist , densely 

vegetated habitat" (Paradiso and N o w a k , 1972 p. 3). In their final 

range, heavy cover seemed to be a requirement (Carley, 1979). At the 

last, virtually all red wolf habitat was on privately owned land: Graz-

ing, agriculture, and petrochemical industrial izat ion were the primary 

uses of this land (Riley and McBride, 1972; Carley, 1979). T h e c l imate 

in this region was subtropical with high relative humidi ty—habitat 

"markedly different from the habitat found over the majority of its his-

toric range" (Riley and McBride, 1972 p. 1). 

PHYSICAL CHARACTERISTICS 

Red wolves are intermediate in s ize and physical characterist ics com-

pared to coyotes and gray wolves . There m a y be s o m e size overlap at 

both ends of the spectrum. Tota l length is 135-165 cm; tail length is 

2 5 - 3 5 cm. Weight is 16-41 kg (Paradiso and N o w a k , 1972; Ginsberg 

and Macdonald, 1990). Early trapping records indicated that the largest 

C. rufus gregoryi spec imens weighed up to 36 kg (Carley, 1979). T h e 

n a m e red wolf is a m i s n o m e r s ince coat colors are highly variable, in-

cluding shades of c innamon, tawny gray, rufous gray, rufous, and, 

rarely, black. T a w n y with gray and black highlights is a c o m m o n 

pelage coloration. On the whole, pelage tends to be more rufous, and 

more sparse, than is generally the case for coyotes or gray wolves (Par-

adiso and N o w a k , 1972). Underparts are lighter in color, whit ish to 

buff. There is a conspicuous b lack caudal gland marking. T h e legs are 

proportionately long and slender (Parker, 1988). There is a conspicuous 

narrow black marking on the anterior surface of the foreleg, as in coy-

otes and wolves (Carley, 1979). Interestingly, Carley (1979, p. 15) re-

marked that "after a period of t ime, red wolves shipped to the captive 

breeding program in T a c o m a , Washington, change color, put on a 
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heavier coat, and become somewhat grayer with the white on the 

chest, legs, feet, and muzz le becoming more pronounced." Facial col-

oration patterns are s imilar to those of gray wolves . T h e muzz le is 

light in color, and there are often light-colored areas around the eyes. 

There m a y be a tan-colored spot over each eye (Riley and McBride, 

1972). 

Red wolves and coyotes are physical ly very s imilar. Riley and 

McBride (1972, p. 3) asserted that, on the bas i s of external appearance 

alone, the two can be "readily dist inguished in the field." Carley 

(1979) stated that the two species are readily dist inguishable , and that 

difficulty arises only when dealing with hybrid forms. C. rufus is al-

ways larger cranially and overall than the s a m e sex of C. latrans (Par-

adiso and N o w a k , 1972). Riley and McBride described a number of dif-

fering traits, such as width of muzz le and nose pad, head breadth, ear 

proportion, and angle subtended by the ears to the head. In addition, 

red wolf tracks are larger and stride length is longer than in coyotes. 

Scat diameter is larger as well. 

When compared with those of gray wolves, red wolf skul l s are slen-

derer with a larger ros trum and narrower, longer canines. T h e brain-

case is smal ler and more ossified, and the sagittal crest more promi-

nent (Paradiso and Nowak , 1972; Goertz et ah, 1975). See Lawrence 

and Bossert (1967, 1975) for details of skul l differences in C. rufus, C. 

lupus, C. latrans, and C. familiaris. T h e dental formula in C. rufus is 

the s a m e as for all m e m b e r s of the genus Canis: incisors 3/3, canines 

1/1, premolars 4/4, molars 2/3 = 42. 

TAXONOMY 

T h e taxonomic s ta tus of red wolves has been marked by confusion and 

disagreement. There are four views: (1) red wolves are a distinct 

species; (2) red wolves are descended from coyote χ gray wolf hybrids, 

and should not be treated as a separate taxon,- (3) red wolves are a sub-

species of gray wolf; (4) red wolves hybridized with coyotes to such an 

extent during the recent past that they should not be treated as a sepa-

rate taxon. T h e majority opinion at the present t ime recognizes the 

species as a valid taxon (Wozencraft, 1989; Ginsberg and Macdonald, 

1990; Carbyn, 1987; Parker, 1988; Paradiso, 1968; Paradiso and 

N o w a k , 1972; Shaw, 1975). Dissent ing opinions are represented by 
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Ewer (1973), Lawrence and Bossert (1967, 1975), and Clutton-Brock et 

al. (1976). Lawrence and Bossert (1967, 1975) presented a compel l ing 

case for red wolves being only subspecif ical ly distinct from gray 

wolves, as well as an abbreviated history of the taxonomic i s sues in-

volved. 

T h e origin of C. rufus is unclear. There is no fossil record (Paradiso 

and N o w a k , 1972). T h e range of C. lupus apparently did not extend 

into the southeastern Uni ted States in the recent past (Kennedy, 1987). 

Therefore, it s e e m s unl ikely that red wolves are the descendants of 

gray wolf χ coyote hybrids (but see Mech, 1970). Discovery of a skul l 

and postcranial remains in an A l a b a m a cave appear to support the 

longevity of red wolf s ta tus in the Southeast (Paradiso and N o w a k , 

1972). 

Indisputably, extensive hybridization between red wolves and coy-

otes has occurred. There is evidence of hybridization in central T e x a s 

as early as 1915-18 (Paradiso and N o w a k , 1971), and extensive hy-

bridization was probably occurring by the mid-1960s (McCarley and 

Carley, 1976). T h i s hybridization is attributed to the mal ign h u m a n 

influences of habitat disruption combined with species persecution. 

T h e determinat ion that coyotes and red wolves are separate species is 

based on the observation that the physical differences between red 

wolf spec imens and coyotes are greater than the differences among 

coyote subspecies (Carley, 1979). Nonethe less , when putat ive pure red 

wolves were first brought into captivity, a battery of m e a s u r e m e n t s 

w a s needed to determine the taxonomic s ta tus of each individual. In a 

sense, the quest ion of whether C. rufus was a distinct species is moot: 

After forcing fewer than 30 of these individuals through a genetic bot-

tleneck, h u m a n s are in the process of construct ing a new form of 

Canis. 

Red wolves were known as C. niger Bartram, 1791 until 1967, when 

that designation was inval idated in favor of C. rufus Audubon and 

Bachman, 1851. There were three subspecies: C. r. floridanus (eastern), 

C. r. rufus (western), and C. r. gregoryi (central). Both C. r. floridanus 

and C. r. rufus were extinct by the mid-1900s (Parker, 1988; McCarley , 

1962). Desp i te s o m e prel iminary work by Ferrell et al. (1980), bio-

chemical /genet ic markers particular to red wolves have yet to be 

found. Red wolf karyotype (2n = 78; N F = 80) is the s a m e as in coyotes 

and wolves (Wurster and Benirschke, 1968). 
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DIET 

Red wolves, l ike coyotes, are opportunists . Smal l an imals , such as rab-

bits , raccoons, and nutria, are their primary prey. They c o n s u m e fish, 

insects , carrion, and plant material as well (Paradiso and N o w a k , 1972; 

Carley, 1979; Riley and McBride, 1972; Shaw, 1975). Only occasional ly 

do they prey upon ungulates . There are a few historical records of three 

or more red wolves at tacking cattle, deer, or razorback hogs (Paradiso 

and N o w a k , 1972). Prédation on new calves does occur occasional ly 

(Carley, 1979). T h e exterminat ion efforts of the early and mid-1900s 

were justified by red wolf prédation on smal ler domest ic animals , such 

as free-ranging hogs (Riley and McBride, 1972). 

ACTIVITY 

Activity is b imodal and nocturnal. There is a primary peak at 

2000-0000 hours, followed by inactivity from 0100-0300 , when activ-

ity resumes unti l dawn (Carley, 1979; Shaw, 1975). During daylight 

hours, red wolves usual ly rest in cover (Paradiso and N o w a k , 1972). In 

winter, increased diurnal activity occurs. See Roper and Ryon (1977) 

for an invest igation of activity patterns in captive red wolf χ coyote hy-

brids. 

REPRODUCTION 

Females are annual ly monestrous , with m o s t breeding in their second 

year. Mat ing occurs from late December to early March, and pups are 

born in March, April, and May. Ges ta t ion is 6 0 - 6 2 days (Riley and 

McBride, 1972; Carley, 1979; Paradiso and N o w a k , 1972). Litters range 

from two to eight, with an average of three or four (Riley and McBride, 

1972; Parker, 1988). In captivity, wild-caught captives mated success-

fully after being placed together for 2-3 months (Carley, 1979). Both 

parents in mated pairs care for and play with their pups (Carley, 1979). 

On the whole, reproduction in captivity has been successful , a l though 

artificially inseminated females have so far failed to bear pups. 

Hum an- c ause d mortal i ty has been responsible in large part for the 

decline of red wolves. Apparently red wolves lacked the caut ion of 

coyotes and were therefore more readily trapped and poisoned (Par-

adiso and N o w a k , 1972). Road kil ls are a lso a significant cause of mor-
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tality. Parasites exact a heavy toll. Of 27 wild-caught wolves tested, all 

27 had heartworm (Riley and McBride, 1972). Intestinal parasites , dis-

temper, and m a n g e are also widespread (Riley and McBride, 1972; Par-

adiso and N o w a k , 1972). T h e high parasi te burden carried by all red 

wolves m a y indicate that they were occupying marginal ly suitable 

habitat . T h e majority of an imal s captured during the intensive capture 

efforts of the 1970s were less than 4 years old (Carley, 1979), indicating 

a very high mortal i ty rate for older individuals . Paradiso and N o w a k 

(1972) noted that there appeared to be very low levels of pup survivor-

ship on the T e x a s gulf coast in the late 1960s, with m o s t pups dying 

before 6 months of age. Potential l ifespan, if comparable to that of free-

ranging coyotes, should have been as m u c h as 12 years. 

SOCIAL ORGANIZATION AND BEHAVIOR 

T h e social organization of red wolves before their sl ide toward extinc-

tion will never be known. It is probable that whatever form their social 

organization had, it could not wi thstand the combined pressures of 

habitat destruction, intense persecution, introgression with coyotes, 

and relegation to subopt imal habitat . N o formal s tudies of social orga-

nization were done before the species w a s on the ropes, so a descrip-

tion of these wolves' social organization is, by necessity, an exercise in 

historical reconstruction. It s e e m s that red wolves had a social organi-

zat ion more s imi lar to that of coyotes than of gray wolves. Red wolves 

traveled in groups of up to seven. Groups were larger in the fall, when 

offspring and parent groups traveled together. Lone wolves were also 

often spotted (Carley, 1979; Shaw, 1975). Paradiso and N o w a k (1982) 

reported that aggregations of 5 -11 wolves s o m e t i m e s gathered briefly, 

but after greeting one another, they broke up again into family groups. 

Riley and McBride (1972, p. 9) s tated that red wolves mainta ined a 

group structure year-round. They observed groups of three or more 

traveling together. A s with coyotes, young of the previous year m a y 

have stayed near dens, a l though they apparently did not provide allo-

parental care (Riley and McBride, 1972). M a t e d pairs, s o m e t i m e s ac-

companied by an "extra" male , traveled together (Paradiso and 

N o w a k , 1982, p. 3). Scratch and scent m a r k s occurred along habitual 

travel routes (Paradiso and N o w a k , 1982). Observat ions of captives 

show that pair m a t e s display a range of canid affiliative behaviors 
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typical of Canis species. They often greet and play with one another 

(Carley, 1979). See Ryon (1979) for a description of social organization 

in captive red wolf χ coyote hybrids. 

H o m e ranges of red wolves are es t imated to have been 4 0 - 8 0 k m
2 

(Riley and McBride, 1972). Males ' h o m e ranges were at the larger end 

of this range, those of females at the smal ler (Carley, 1979). 

See McCar ley (1978) and McCar ley and Carley (1976) for descrip-

tions of red wolf vocal izat ions. Like so m u c h else about red wolves, ap-

parently the characterist ics of their vocal izat ions fall between those of 

coyotes and gray wolves, slightly favoring the coyote end of the spec-

trum (Paradiso and Nowak , 1972). 

Canis simensis: Ethiopian Jackal 

This rare canid is variously known as the Ethiopian jackal, S imien 

jackal (Clutton-Brock et al., 1976), Abyss in ian jackal (Wendt, 1975b), 

Abyss in ian wolf (Dorst and Dandelot , 1969), and S imien or Semien fox 

(Tyler, 1975; Brown, 1964; Bolton, 1973). It is not closely l inked taxo-

nomical ly to the foxes (genus Vulpes) and therefore ought not be re-

ferred to as a fox. It is more s imilar behaviorally and physical ly to jack-

als than wolves and occurs exclusively in Ethiopia, so the n a m e 

Ethiopian jackal is mos t appropriate. 

DISTRIBUTION AND HABITAT 

This is a montane species, which inhabits high plateaus in the Simien, 

Bale, and Aruss i mounta ins in Ethiopia. A smal l populat ion has also 

been found in the mounta ins of northwest Shou (the central province 

of Ethiopia) (Tyler, 1975). T h e species is not found outs ide these areas 

(Morris and Malco lm, 1977; Clutton-Brock et al, 1976; Tyler, 1975). 

Unl ike mos t canids, Ethiopian jackals have a range restricted to high 

alt itudes. They are found above 2 ,900-3 ,000 m (Morris and Malco lm, 

1977; Clutton-Brock et al, 1976). Yalden et al. (1980) stated that there 

are no recent records of the species at alt i tudes m u c h below 3,000 m. 

In the S imien Mounta ins , Brown (1964) found sign and observed ani-

m a l s from 3,125 m to 4,062 m, the l imit of vegetation. T h e s e jackals 

are also found in montane grass lands and moorland (Yalden et al., 
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1980; Morris and Malco lm, 1977; Brown, 1964). See E m m r i c h (1985) 

for photographs and brief descriptions of habitat . 

T h e numbers of the Ethiopian jackal have declined drastically in the 

S imien and Aruss i regions during past decades (Yalden et al, 1980; 

Bolton, 1973). T h e Bale Mounta ins populat ion probably numbers 

about 3 5 0 - 4 7 5 individuals (Morris and Malco lm, 1977); perhaps fewer 

than 20 individuals remain in the S imien Mounta ins (Tyler, 1975). 

T h u s there is no doubt that the species is both less numerous and less 

widely distributed now than in the past . T h e primary causes of this de-

cline are h u m a n hunting and progressive habitat destruction (Yalden 

et ah, 1980; Emmrich , 1985). Ethiopian jackals are classified as endan-

gered (Macdonald, 1984) and are protected by law in Ethiopia (Morris 

and Malco lm, 1977). Nonetheless , they are moving closer to extinc-

tion, and a road now traverses the once isolated area of their highest 

populat ion density (Morris and Malco lm, 1977; Tyler, 1975). 

PHYSICAL CHARACTERISTICS 

Head-plus-body length averages 99 cm, with a shoulder height of 60 

cm, and a tail length of 25 c m (Mivart, 1890; Emmrich , 1985). 

Ethiopian jackals are slightly larger, longer legged, and rangier than 

European red foxes, and they have very long and slender muzz les 

(Tyler, 1975; Mivart , 1890). Pelage color is rufous, with pale ginger un-

derfur and whit ish underparts (Clutton-Brock et ah, 1976). There is a 

conspicuous white marking across the chest, and the chin and throat 

are also white (Emmrich, 1985; Dorst and Dandelot , 1969). T h e tail is 

thickly furred, with a conspicuous black p lume. T h e skul l is jackal l ike 

with an elongated facial region. T h e teeth in general, and particularly 

the upper carnass ia ls , are smal l (Clutton-Brock et ah, 1976). Ethiopian 

jackals have been described as standing out conspicuously against the 

gray-green vegetation of their habitat (Tyler, 1975), and they certainly 

do not s eem at all camouflaged in photographs (Morris and Malco lm, 

1977; Tyler, 1975; Bueler, 1973). 

TAXONOMY 

Van den Brink (1973) suggested that the nearest relatives of the 

Ethiopian jackal are in South America , a contention that is weakly 
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supported by data from the findings of Clutton-Brock et al. (1976, p. 

150), which show a "seemingly close s imilarity with the genus Dusi-

cyon." Clutton-Brock et al. rightly point out that a paucity of data on 

both postcranial skeleton and behavior m a y contribute to this appar-

ent s imilarity. Van den Brink (1973) suggested that C. simensis already 

existed as a distinct form when the genus Canis was still undergoing 

speciat ion at the beginning of the Tertiary, and that it is even more 

primit ive than the golden jackal (C. aureus). Clearly, more informa-

tion is needed to clarify the taxonomic posit ion of this species. 

DIET 

T h e diet of Ethiopian jackals cons is ts primarily of diurnal rodents, 

which are "astoundingly numerous" in the Bale Mounta ins (Malcolm 

and Morris , 1977, p. 154). T h e giant mo le rat forms the bulk of the prey 

(Morris and Malco lm, 1977; Tyler, 1975; Brown, 1964). Hares are also 

eaten (Morris and Malco lm, 1977). Al though the local people insist 

that this species kil ls and eats domest ic stock, no substant ive support-

ing evidence of this has been reported (Morris and Malco lm, 1977; 

Yalden et al., 1980; Brown, 1964). Nonetheless , h u m a n retaliation for 

alleged sheep kill ing is responsible in part for populat ion decline. 

ACTIVITY 

In the Bale Mounta ins , Ethiopian jackals are primari ly diurnal, al-

though there is evidence of s o m e nocturnal activity (Morris and Mal-

co lm 1977; Dorst and Dandelot , 1969; Wendt, 1975b). In the S imien 

Mounta ins , where the populat ion verges on extinction, the few re-

maining individuals are a lmost entirely nocturnal (Morris and Mal-

colm, 1977). Th i s shift to nocturnal activity patterns when h u m a n ac-

tivity impinges beyond a certain point occurs in other canid species as 

well (i.e., coyotes, golden jackals , s ide-striped jackals , wolves). 

REPRODUCTION 

Pair formation happens in January, and pups are born no later than 

M a y or June (Morris and Malco lm, 1977). Morris and M a l c o l m (1977), 

who studied Ethiopian jackals in the Bale Mounta ins , never saw any 

pups and were unable to locate any dens. 
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SOCIAL ORGANIZATION AND BEHAVIOR 

Ethiopian jackals are solitary to moderate ly social canids. They have 

been observed singly, in pairs, and in smal l groups probably composed 

of parents and their offspring. Brown (1964) reported that all the ani-

m a l s he saw were either s ingle or in pairs, with the exception of one 

group of four: a male , a female, and two nearly grown pups . Tyler 

(1975) reported seeing a group of three, probably a family, as well as a 

pair, and three lone an imals . Morris and M a l c o l m (1977) saw groups of 

up to seven, but 6 5 % of their s ightings (180 total) were of lone ani-

mal s . Fiennes and Fiennes (1969) s tated that Ethiopian jackals hunt in 

packs , but no other authors have reported any evidence of cooperative 

or group hunting, and there would not s e e m to be m u c h advantage to 

this behavior s ince the primary food source, smal l rodents, is neither 

large nor defensible. Morris and M a l c o l m (1977) s tated that all hunting 

activity they observed w a s by lone an imals . 

Al though all Ethiopian jackals s eem to hunt alone, hunting ranges 

of individuals overlap considerably. Morris and M a l c o l m (1977) ob-

served up to four an imals hunt ing s imul taneous ly within an area of 2 

k m
2
. N o direct evidence for territoriality was observed by these au-

thors, but marking and vocal iz ing behaviors suggested the presence of 

territories, and twice they saw lone jackals m o v e away from an area 

rapidly "to avoid a group." 

A wide range of affiliative behaviors occur. T h e s e include greeting 

ceremonies near dawn and dusk, when m o s t sightings of groups are 

made , as well as "elaborate and friendly social interact ions" (Morris 

and Malco lm, 1977, p. 157). Play, m u t u a l grooming, group vocaliza-

tions, and groups of up to four individuals resting in contact have also 

been observed. Groups also travel together (Morris and Malco lm, 

1977). 

Tyler (1975, p. 564) characterized the Ethiopian jackals she observed 

as "extraordinarily t a m e " and "very inquis i t ive ." They approached her 

vehicle to within 3 m. Morris and M a l c o l m (1977) a lso noted that the 

an imals they observed were quite tolerant of h u m a n presence. Th i s 

tameness , whi le rendering the jackals good subjects for field study, 

a lso m a k e s their ext inct ion all the more likely, s ince they lack the 

wariness necessary for survival . 



Crab-Eat ing Fox [Cerdocyon thous) 
Credit: Kenneth W. F i n k / N a t i o n a l A u d u b o n Society 

Col lec t ion /Photo Researchers , Inc. 



CHAPTER 4 
Genus Cerdocyon 

Cerdocyon thous: Crab-Eating Fox 

T h e generic n a m e of the crab-eating fox derives from the Greek kerdo, 

meaning "fox", and cyon, meaning "dog." T h e specific n a m e thous is 

derived from the Greek for jackal (Berta, 1982). Th i s South Amer ican 

species does in fact embody a number of characterist ics of jackals , 

dogs, and foxes in its social structure, life history, behavior, and physi-

cal characterist ics . Crab-eat ing foxes are fairly c o m m o n and not par-

ticularly elusive. 

DISTRIBUTION AND HABITAT 

Crab-eat ing foxes occur across a large region of middle and northern 

South America . They are found throughout the Brazil ian subregion, 

with the exception of the A m a z o n Basin Lowlands, and from C o l o m -

bia and Venezuela southward through Brazil into northern Argentina 

and Uruguay (Berta, 1982; Langguth, 1975c). 

Preferred habitats range from dense tropical forests and woodlands 

to open grassland. T h e s e s e e m to be primari ly forest-dwelling an imal s 

(Langguth, 1975c), but they are a lso found at forest edges, on the l lanos 

[described by Brady (1979) as open palm-shrub habitat] , and in a variety 

of open or gallery forest habitats as well. 

PHYSICAL CHARACTERISTICS 

In comparison with the family Can idae as a whole, m e m b e r s of this 

species are mid-sized. Head-plus-body length is 6 0 - 7 0 cm, tail length 

is 30 cm, and weight is 6-8 kg (Brady, 1979; Langguth, 1975b). T h e 

l imbs are shorter and more robust than is general for the Canidae , a 

characterist ic that probably faci l i tates m o v e m e n t in the dense tropical 

forests that m e m b e r s of this species m a y inhabit. T h e ears are rela-

tively short. T h e long tail (about one half the total head-plus-body 
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length) is a feature shared by the vulpine m e m b e r s of the family 

Canidae . 

Pelage color is variable, generally grizzled brown to gray, often with 

yellow or white hairs interspersed, particularly along the dorsal mid-

line (Berta, 1982; Langguth, 1975b; Stains, 1975). Face, ears, and legs 

are tawny to rufous. T h e underparts are lighter in color, brownish-

white to whitish. T h e tail, long and bushy, is t ipped in black or dark 

brown (Brady, 1979; Berta, 1982; Clutton-Brock et al, 1976; Langguth, 

1975b). 

TAXONOMY 

T h e taxonomic posit ion of this species is unclear. Evidence from both 

recent and fossil forms supports generic s ta tus in the genus Cerdocyon 

Hami l ton Smith , 1839 (Berta, 1982, 1987). Clutton-Brock et al (1976, 

p. 175), however, while recognizing that "the species lies somewhat 

apart from the ma in Dusicyon group for s o m e characters, for example 

the somewhat enlarged frontal s inuses and dark pelage," placed crab-

eating foxes in the genus Dusicyon. Wozencraft (1989) and Macdonald 

(1984) also placed them in Dusicyon. Van Gelder (1978) placed Cerdo-

cyon in a monotypic genus of Canis. There are seven subspecies (Mac-

donald, 1984). A s in a number of other South Amer ican canids, the 

karyotype has 2n = 74, and N F = 1 1 0 . Th i s is an anomalous ly high NF, 

indeed the highest recorded in all the Carnivora (Brum-Zoril la and 

Langguth, 1980). Wayne and O'Brien (1987) found Pseudalopex vetulus 

(which they refer to as Dusicyon vetulus) and Cerdocyon thous to be 

closely associated with each other (as sister taxa), and rather more dis-

tantly related to the other South Amer ican canids. Berta's (1987) 

cladist ic analys is placed Cerdocyon, Atelocynus, Speothos, and Nyc-

tereûtes within the Cerdocyon clade. 

DIET 

Crab-eat ing foxes are omnivorous opportunists . Smal l rodents and do-

mes t i c fowl const i tute the upper size l imit of their predatory capabil-

ity (Biben, 1982a,b ; Langguth, 1975b,c ; C o i m b r a Filho, 1966; Berta, 

1982; Montgomery and Lubin, 1978; Brady, 1979). Vertebrate prey in-

cludes smal l m a m m a l s , particularly rodents, and lizards, frogs, and 

birds. Depredations on domest ic fowl are reported by ranchers. Crab-
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eating foxes c o n s u m e invertebrates, including grasshoppers and other 

insects , large snails , and the eponymous land crabs. They also eat veg-

etable material , such as maize , figs, smal l berries, bananas , mangos , 

and fruit of l lanos pa lms . They c o n s u m e carrion, including that of do-

mes t i c stock, as well as roadkil ls and a variety of scavenged material , 

including h u m a n refuse. Eggs of iguanas and turtles m a y be an impor-

tant and concentrated food source (Brady, 1979; Montgomery and 

Lubin, 1978; Biben, 1982a,b ; Langguth, 1975b,c ; C o i m b r a Filho, 1966). 

Based on observations of free-ranging foxes in the Venezuelan l lanos, 

Brady (1979) reported seasonal variabil i ty in diet, with a heavy reliance 

on insects and fruit during the wet season, when the foxes hunted on 

higher ground. During the dry season, they foraged principally on the 

lowlands where crabs and other vertebrates were more abundant and 

a s s u m e d a greater importance in the diet. 

ACTIVITY 

Crab-eat ing foxes are chiefly nocturnal (Berta, 1982; Langguth, 1975b; 

Allen, 1923). Brady (1979) observed free-ranging individuals in 

Venezuela foraging from 1800 to 2400 hours, a l though these individu-

als a lso rested intermittent ly during this t ime. Brady also observed 

brief periods of dayt ime activity. 

REPRODUCTION 

Little information is avai lable on crab-eating foxes' reproductive be-

haviors in the wild, but Brady (1978) gave a detailed report on repro-

duction in captives. Crab-eat ing foxes form stable, m o n o g a m o u s pair 

bonds, and both parents share in pup care and den guarding (Brady, 

1978). Capt ive females appear either to have two estrous periods a year 

or to be reproductively aseasonal , with estrus occurring at any t ime 

during the year (Porton et al., 1987). Semiannual or aseasonal estrous 

periods are a rare, a l though not unique, reproductive pattern in the 

Canidae . They m a y also occur in b u s h dogs [Speothos venaticus), 

African wild dogs (Lycaon pictus), and golden jackals [Canis aureus) 

(Porton et al, 1987). 

Capt ive females m a y breed in their first year of life. Ges ta t ion is 

roughly 56 days, though it varies considerably (Brady, 1978). In the 

wild in Venezuela, the breeding and whelping seasons are not well 
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defined (Montgomery and Lubin, 1978). Litters usual ly number from 

three to six (Langguth, 1975b). Females m a y have litters every 8 

months (Brady, 1978). A s is c o m m o n for m a n y other canid species, 

crab-eating foxes occupy the abandoned burrows of other animals , and 

they have not been reported to excavate their own (Brady, 1979). T h e 

young disperse at about 5-8 months of age (Brady, 1979). 

SOCIAL ORGANIZATION AND BEHAVIOR 

T h e fundamental social unit is the m o n o g a m o u s l y mated pair. Crab-

eating foxes are moderately social, tending toward the less social end 

of the spectrum of moderate sociality in the family Canidae . T h e m e a n 

group size observed in Venezuela (202 group sightings) was 1.8 (Mont-

gomery and Lubin, 1978). Roughly one quarter of these sightings were 

of lone animals; half were of pairs. T h e largest group seen was com-

posed of five an imals and was probably, l ike the other large groups, a 

family unit. 

Crab-eat ing fox pups in captivity rested within l m of each other or 

their parents for the first months of life (Biben, 1983). In comparison, 

less social canid species, such as maned wolves (Chrysocyon brachyu-

rus), begin to rest several meters apart by the end of their second 

month (Biben, 1983). T h e males of mated pairs ass i s t in parental care 

and den guarding, and they m a y provision pups and pregnant or lactat-

ing females as well (Kleiman and Brady, 1978). M u t u a l grooming, snif-

fling, and l icking the mate 's head all take place (Brady, 1979; Kle iman 

and Brady, 1978). While foraging, pair m e m b e r s travel within 3 0 m of 

one another, and neither pair m e m b e r takes the lead consistently 

(Montgomery and Lubin, 1978; Brady, 1979). In this way pair mate s 

hunt together, but their hunting is only very rarely cooperative. Pair 

mate s do interact frequently as they forage together, by urine-marking 

the s a m e spot sequential ly, with either pair m e m b e r init iating these 

markings (Brady, 1979; Montgomery and Lubin, -1978). 

T h e frequency of affiliative intrapair interactions is low. Pair m a t e s 

observed in the field generally interacted with each other only at the 

end of a rest period or after a period of separation (Brady, 1979). N o 

group affiliative ceremonies, such as group vocal izat ions or group 

greetings, have been reported in either wild or captive crab-eating 

foxes. N o instances of al loparental care have been recorded either. 
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Territorial boundaries are not stringently defended or observed, at 

least not in the Venezuelan l lanos where the only field studies of this 

species have been conducted. H o m e ranges of a number of pairs over-

lapped (Brady, 1979; Montgomery and Lubin, 1978). Several adult pairs 

m a y forage through a single area within 15 minutes of each other 

(Montgomery and Lubin, 1978). Brady (1979, p. 165) observed males 

from neighboring h o m e ranges engaging in brief agonist ic interactions, 

including wrest l ing and chasing, but remarked that "intergroup en-

counters appeared to be more aggressive during the dry season." Per-

haps this seasonal i ty is related to the seasonal changes in resource 

availabil i ty that Brady observed. Brady (1981) has compi led a vocal 

repertoire for this species. 



M a n e d Wolf (Chrysocyon brachyurus) 

Credit: Francois Goh ier /Nat iona l A u d u b o n Society Col lec t ion /Photo 
Researchers , Inc. 



CHAPTER 5 
Genus Chrysocyon 

Chrysocyon brachyurus: Maned Wolf 

M a n e d wolves, solitary and elusive, are a m o n g the least social m e m -

bers of the family Canidae . T h e s ize of world populat ions is unknown 

(Brady and Ditton, 1979; Meritt , 1973). T h e m o s t recent e s t imate is da 

Silveira's (1968) figure of 1,500-2,200 individuals in 650,000 k m
2
 in 

Brazil. Approximate ly 100 individuals are exhibited in zoos (Dietz, 

1985). D ie tz (1981, 1984), who has recently completed the m o s t thor-

ough field studies of the social organization and ecology of the maned 

wolf, suggested that the species is not in i m m e d i a t e danger of extinc-

tion over m o s t of its range. H e noted, however, that this condition 

m a y change radically, depending on the extent and rapidity of impend-

ing habitat destruction. M a n e d wolves are classif ied as vulnerable by 

the I U C N , and are l isted as endangered by agencies of the Brazil ian 

government (Dietz, 1984; Thornback and Jenkins, 1982). Study and 

census ing of m a n e d wolves are compl icated by their extremely e lusive 

nature. In two years of field work, Die tz (1984) saw m a n e d wolves on 

only five occas ions without the aid of radiotelemetry, and three of 

these encounters were with individuals preying on domest ic chickens 

in Dietz's yard. 

DISTRIBUTION AND HABITAT 

M a n e d wolves are found in eastern central South Amer ica from north-

ern Argentina north into eastern Bolivia and Paraguay, and across into 

eastern, southern, and central Brazil (Langguth, 1975c ; Hershkovitz , 

1972, cited in Clutton-Brock et al, 1976; Stains , 1975). See Die tz 

(1985) for a distribution map . See Thornback and Jenkins (1982) for de-

tailed, region-by-region distribution. T h e typical habitat includes 

grass land (grassy savannas and pampas) , forest edges, dry shrub forests, 

s w a m p y areas, and terrain bordering rivers (Thornback and Jenkins, 

1982; Langguth, 1975b,c ; Stains , 1975; Clutton-Brock et al, 1976). 
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PHYSICAL CHARACTERISTICS 

Maned wolves are the largest of the South Amer ican canids. Head-

plus-body length is 100-125 cm, height at shoulder is 75 -90 cm, and 

tail length is a proportionately short 3 0 - 4 5 cm. Weight ranges from 20 

to 23 kg (Clutton-Brock et al, 1976; Dietz , 1981, 1984, 1985; 

Langguth, 1975b; Stains , 1975). Their physical appearance deviates sig-

nificantly from the typical appearance of the nonspecial ized canids. 

Maned wolves have extremely long legs, which give them a vertically 

elongated aspect unique among the canids. T h e pelage is rusty red, and 

there is a long erectile m a n e on the shoulders and the back of the neck. 

Adults do not have a layer of underfur. T h e throat, insides of ears, and 

tail tip are white, and the muzz le and lower legs are dark to b lack 

(Dietz, 1984, 1985; Langguth, 1975b ; Clutton-Brock et al, 1976; 

Stains, 1975). Pelage color varies very little between individuals: Of 

nine maned wolves studied in Brazil, Die tz (1984) detected no dis-

cernible (to humans) differences in this characterist ic . Kle iman (1972) 

noted that there was no detectable caudal gland on the individuals she 

examined. T h e skul l is large and elongated, the auditory bul lae are 

very small , and the teeth are "simple, widely spaced and 'fox-like
7
 " 

(Clutton-Brock et al, 1976, p. 177). T h e canines are long and slender, 

the upper incisors weak (Dietz, 1985). 

TAXONOMY 

Chrysocyon brachyurus is the only species in the genus Chrysocyon 

Hami l ton Smith, 1839. T h e maned wolf clearly s tands alone as a taxo-

nomic entity. T h e analys is of the physical characterist ics of m a n e d 

wolves by Clutton-Brock et al (1976) shows closest s imilarity with 

the Ethiopian jackal (Canis simensis), and these authors suggested that 

the maned wolf's true taxonomic affinities lie in a low level al l iance 

with the genus Dusicyon 

Although somewhat foxlike in appearance and habits , maned 

wolves are not closely allied with the foxes, and they have the round 

eye pupils characterist ic of nonvulpine m e m b e r s of the family 

Canidae . Character is t ics that differentiate them from Canis are their 

very elongated l imbs, a short straight cecum, and carnass ia ls that are 

relatively smal l compared to the cheekteeth (Berta, 1987). Karyotype is 

2n = 76: N F = 78 (Brum-Zoril la and Langguth, 1980). N o subspecies are 
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recognized (Clutton-Brock et al, 1976; Dietz , 1984; van Gelder, 1978; 

Stains , 1975). Based on the results of electrophoretic analyses , Wayne 

and O'Brien (1987) found that Chrysocyon is not closely related to any 

of the other canids studied (all but Cuon and Atelocynus). Chrysocyon 

"appears to represent the sole terminal species of a 6-mill ion-year-old 

lineage. N o fossil or l iving intermediates exist to connect this mor-

phologically aberrant species with ancestral fossil forms" (Wayne and 

O'Brien, 1987, p. 348). M a n e d wolves thus appear to be the sole 

survivors of the late Pleistocene extinction of large canids in South 

America . 

DIET 

M a n e d wolves are omnivorous . They hunt and scavenge alone, relying 

on relatively smal l and dispersed food i tems. In the Serra da Canas tra 

Nat iona l Park, Brazil, the single m o s t important food i tem is the fruit 

of Solanum lycocarpum, which resembles large tomatoes . Based on 

scat analysis , this fruit is the predominant diet component in both vol-

u m e and frequency of occurrence. Smal l m a m m a l s (particularly ro-

dents), vegetable i t ems such as various fruits, and grass also figure 

prominent ly in the diet. M a n e d wolves eat birds and insects (Dietz, 

1981, 1984; Bartmann and Bartmann, 1986), as well as reptiles, gas-

tropods and other terrestrial mo l lusks , bird eggs, bananas , guavas , 

bulbs, and roots (da Silveira, 1968). Diet m a y vary with the seasons 

(Dietz, 1984). M a n e d wolves do not s e e m to prey to any great extent on 

domest ic stock, a l though they m a y rarely take newborn lambs or pigs 

(Dietz, 1984). They do, however, frequently kill domest ic poultry, a 

habit indirectly responsible for wolf mortal i ty, s ince it leads to h u m a n 

retribution (Dietz, 1984). 

ACTIVITY 

Free-ranging m a n e d wolves are usual ly crepuscular and/or nocturnal. 

Individuals in the Peruvian P a m p a s de Heath, an area uninhabited by 

man, are diurnal (Hoffmann et al., 1975-1976, in Dietz , 1981). M a n e d 

wolves in Brazil are primari ly nocturnal , hunting and traveling 

throughout the night, with occasional rest periods. During daylight 

hours they rest in thick cover and occasional ly m o v e short distances . 
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Capt ives generally conform to this activity pattern, showing nocturnal 

and crepuscular activity with crepuscular activity peaks (Dietz, 1984; 

Kle iman, 1972). They m a y also be act ive during late afternoon (Brady 

and Ditton, 1979), a l though this is perhaps a response to artificial feed-

ing schedules . Kle iman (1972) observed that maned wolves in captivity 

were t imid and fearful in the presence of h u m a n s , and they m a y have 

altered their activity patterns to avoid interacting with people. (The 

observations on which Kle iman's 1972 paper are based "were con-

ducted at the Zoological Society of London from 1964 to 1966" and on 

observations made "at other zoos" (p. 792).) 

REPRODUCTION 

Females are annual ly monestrous . They bear litters of one to five pups 

after a gestat ion period of roughly 65 days (Brady and Ditton, 1979; 

Dietz , 1984; Kle iman, 1972; Faust and Scherpner, 1967; Langguth, 

1975d). T h e largest litter recorded is one of seven pups, born in the Sao 

Paulo Zoo (Carvalho, 1976, cited in Dietz , 1984). Desp i te guidelines 

suggested by Brady and Dit ton (1979), reproduction in captivity has a 

low success rate, and in m a n y cases neonates are kil led by their par-

ents (Dietz, 1981; Faust and Scherpner, 1967). 

R a s m u s s e n and Ti l son (1984) proposed that males m a y play a more 

important role in pup care than had previously been thought. Their 

observations on a captive family group suggest a higher level of 

parental care and tolerance than has been expected in a species usual ly 

considered solitary or asocial . T h e father of the captive litter they ob-

served regurgitated food to his 5-month-old and older offspring. His 

offspring continued to successful ly solicit regurgitations from h i m 

until the age of 10.5 months , when the pups were taken away by 

h u m a n keepers. Recent observations of another captive pair showed 

the s a m e high level of m a l e parental investment . T h e male partici-

pated in food provisioning, pup grooming, and family defense. T h e fe-

m a l e of this pair was highly tolerant of the male 's presence before, dur-

ing, and after parturit ion (Bartmann and Nordhoff, 1984). 

Litt le information is avai lable on reproduction and parental care in 

free-ranging maned wolves. Anecdotal reports suggest that only very 

rarely are two adult wolves (i.e., both parents) seen in the wild with 

the pups (Dietz, 1984). Adult pairs appear to be m o n o g a m o u s , with a 

long-term pair bond (Bartmann and Bartmann, 1986). 
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Longevity in captivity is 12-15 years (da Silveira, 1968; Pithart et al, 

1986). In free-ranging individuals , paras i tes (particularly nematodes , 

which m a y destroy the kidneys), cyst inuria (a potential ly fatal inher-

ited metabol ic disorder), and human-caused deaths s eem to be the 

m o s t important factors contributing to mortal i ty (Meritt, 1973; Dietz , 

1984). 

SOCIAL ORGANIZATION AND BEHAVIOR 

T h e majority of the information on social i ty and behavior in free-rang-

ing m a n e d wolves comes from Dietz's (1981, 1984) and Bartmann and 

Bartmann's (1986) field s tudies of radio-tagged individuals in the Serra 

da Canas tra Nat iona l Park, M i n a s Gérais , Brazil. Th i s is a smal l area 

(715 k m
2
) , predominant ly grassland, which includes areas of h u m a n 

sett lement . Studies of captives have contributed the bulk of informa-

tion on m a n e d wolf behavior and social organization (Brady, 1981, 

1982; Biben, 1983; Kle iman, 1972; R a s m u s s e n and Ti lson, 1984; Bart-

m a n n and Nordhoff, 1984). 

T h e bas ic social unit in the wild is the mated pair, which shares a 

c o m m o n h o m e range. T h e m a l e and female actual ly spend very little 

t ime in close assoc iat ion (Dietz, 1984; Bartmann and Bartmann, 1986). 

Pair m e m b e r s only rarely hunt or travel together, and probably never 

rest together (Dietz, 1984). Anecdotal reports from Brazil indicate that 

family groups of m a n e d wolves are seen very rarely (Dietz, 1984), and 

groups of more than two adults have never been seen. T h e few other 

reports of m a n e d wolf s ightings confirm that they are usual ly seen 

alone (Dennler de la Tour, 1968, cited in Dietz , 1984). Die tz (1984) ob-

served three exclus ive h o m e ranges occupied by m a t e d pairs. T h e s e 

pairs "maintained strict territoriality"—i.e. , territorial boundaries 

were a lmos t never crossed by wolves from adjacent ranges and re-

mained constant over a 2-year period. 

N o m a d i c individuals travel the peripheries of occupied ranges. 

T h e s e n o m a d s m o v e in to fill vacancies created by death or abandon-

ment of a territory. Areas left vacant by the disappearance of a m a n e d 

wolf adult are appropriated by m a l e s from adjacent ranges. Male s m a y 

play a larger role in territorial defense than females (Dietz, 1984). 

Site-specific defecation (latrines) m a y play s o m e role in territorial 

demarcat ion. Scats are often deposited in favored defecation sites, and 

the odor of m a n e d wolf urine is quite strong (to h u m a n noses) along 
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well-used trails, so urine marking m a y play s o m e role in territorial de-

marcat ion as well. Garc ia (1983) reported that urine marking was fre-

quent and that the wolves marked vertical surfaces preferentially. At 

the Nat ional Zoological Park Conservat ion and Research Center, 

Front Royal, Virginia each maned wolf has two or three preferred sites 

where it deposits virtually all of its feces (Dietz, 1984). 

Behaviors exhibited by captive adults , directed toward one another, 

are predominantly agonist ic or indifferent. Affiliative behaviors are 

relatively infrequent, taking place m o s t often in assoc iat ion with re-

productive activit ies. Observat ions of captives (Dietz, 1984) suggest 

that although the social organization of m a n e d wolves is relatively in-

flexible, relations between individuals of the m a t e d pair change as a 

function of reproductive phase. Proestrus is characterized by distance-

decreasing behaviors and a decrease in m u t u a l avoidance. Anestrus is 

characterized by the highest levels of distance-increasing behaviors. 

Dietz (1984) observed that the o u t c o m e of interactions between pair 

m e m b e r s was generally predictable for each pair. N o consistent gen-

der-based dominance patterns were evident. 

Interactions between a captive pair at the Sao Paulo Zoo were con-

sistently agonistic, and there was a low rate of body contact and a high 

rate of mutua l avoidance (Garcia, 1983). Other typical behaviors of 

captive adults include maintenance of different feeding areas and mu-

tual threat behaviors (Langguth, 1975d). Unfami l iar same-gender indi-

viduals generally fight. Kle iman (1972) placed m a n e d wolves at the ex-

treme of the family Canidae in terms of nonsocial behaviors and 

sol itariness. 

In contrast, Brady and Dit ton (1979, p. 171) reported a higher degree 

of m u t u a l tolerance and affiliative interactions, stat ing that captive 

maned wolves "coexisted peacefully by avoiding each other." A n i m a l s 

that were kept together generally establ ished dominant / subordinate 

relationships. Acos ta (1972), reporting on a litter of captive pups, 

s tated that by about 1 month of age a dominance hierarchy was being 

establ ished among the pups. A mother-and-daughter pair that were 

kept together unti l the daughter was over 1-year old frequently en-

gaged in m u t u a l grooming. A male and female introduced at the age of 

8 months "coexisted peacefully, interacted often in a friendly fashion, 

and rested in contact with one another" (Brady and Ditton, 1979, p. 

172). Capt ive maned wolf pups continued resting in contact with one 

another until separated by h u m a n intervention at the age of 7 months . 
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Individuals who had formed pair bonds (as opposed to s imply being 

placed in the s a m e enclosure) a lso exhibited s imilar rates of affiliative 

behaviors. T h u s the degree of famil iarity of the an imals has a bearing 

on the nature of their interactions. Enclosure s ize often plays a critical 

role in determining the levels of m u t u a l toleration in captive canids. If 

it is not poss ib le to mainta in a m i n i m u m distance, particularly during 

periods when affiliative behaviors m a y not be natural ly present, such 

as during nonreproductive periods, then agonist ic behaviors will be 

overrepresented. There are a lso individual differences in rates of ex-

press ion of affiliative behaviors. Perhaps these factors account for the 

differences observed in m a n e d wolves . 

There are fairly protracted periods of parental care (Rasmussen and 

Ti lson, 1984; Brady and Ditton, 1979). Adul t s feed pups by regurgita-

tion for up to 10.5 months . Biben (1983) studied the ontogeny of social 

behavior in two litters of captive m a n e d wolves and gave a fairly de-

tailed report on their development in comparison with bush dogs 

(Speothos venaticus) and crab-eating foxes [Cerdocyon thous), two 

other South Amer ican canids. Brady and Di t ton (1979) recorded that 

the intensity of interpup interactions increases in 6-10-week-old pups 

and decreases thereafter. 

T h e vocal repertoire of captive maned wolves has been analyzed by 

Brady (1981, 1982), who provided by far the m o s t complete account of 

acoust ic communica t ion in this species . Roar barks are the primary 

long-range vocal ization. T h e s e are emit ted in bouts of 3 -30 , and ap-

pear to function in long-distance m u t u a l location (Kleiman, 1972; 

Brady and Ditton, 1979; Dietz , 1984; Brady, 1981). 
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Credit: T o m M c H u g h / N a t i o n a l A u d u b o n Society 
Col lec t ion/Photo Researchers , Inc. 



CHAPTER 6 
Genus Cuon 

Cuon alpinus: Dhole 

Dholes are the only m e m b e r s of the monospeci f ic genus Cuon Hodg-

son, 1838. Alternate c o m m o n n a m e s include wild dog, As iat ic wild 

dog, Indian wild dog, red dog, red wolf, and chennai. T h e s e are highly 

social, pack-hunting, carnivores. A number of field s tudies have been 

completed in India (Johnsingh, 1982; Fox, 1984; Barnett, 1978), but al-

m o s t nothing is known about the habits of dholes outs ide of this re-

gion. In India, dholes have long been poisoned and kil led for bounty. 

Agricultural expansion and overgrazing have destroyed huge a m o u n t s 

of habitat (Krishnan, 1972; Fox, 1984; Cohen, 1978). 

T h e species is classif ied as vulnerable by the I U C N , is l isted on Ap-

pendix II of C I T E S , was classif ied as rare by the U.S .S .R. Ministry of 

Agriculture in 1978, and was l isted as an endangered species by the 

U.S . Department of the Interior in 1980 (Nowak and Paradiso, 1983; 

Ginsberg and Macdonald , 1990). N o accurate populat ion es t imates 

exist. Dholes are elusive, wary of h u m a n s , and generally difficult to 

study: Johnsingh's (1982) 5,000 field hours resulted in roughly 100 

hours of observation t ime. 

DISTRIBUTION AND HABITAT 

T h e distribution of dholes is extremely broad, extending throughout 

eastern and central Asia . Dholes occur as far north as the Altai Moun-

tains of the U.S .S .R. , perhaps as far north as southern Siberia. From 

there, their range extends radially southward, encompass ing Mongo-

lia, m u c h of China, Thai land, the Malay Peninsula, Sumatra , and Java. 

T o the east, dholes occur in Tibet , Nepal , India, and poss ibly in Pak-

istan. They are not present in Sri Lanka or Borneo (Roberts, 1977; 

Johnsingh, 1982, 1985; Cohen, 1978; Pocock, 1936; Fox, 1984; Prater, 

1965; Stains , 1975). Fossi l remains indicate a distribution that was 

once even broader (Johnsingh, 1985). See Johnsingh (1985) for detailed 

77 
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distribution information on southern Asia . There are no reports of 

sympatry with other pack-hunting carnivores (Johnsingh, 1982). M u c h 

of the dholes' range does overlap with that of wolves (Canis lupus), but 

whether these two species ever interact or share h o m e range is un-

known. 

Dholes occupy an enormous variety of habitats . In the northern 

reaches of their range in the U.S .S .R. they inhabit dense forests, river 

gorges, and mounta inous alpine regions. Individuals have been trapped 

at 3,000 m. In winter they m a y migrate to less snowy zones (Novikov, 

1962; Sosnovski i , 1967; Fox, 1984). In Nepal , they occur in alpine re-

gions above treeline from 90 to 5,000 m (Mitchell, 1977). In Ladakh 

and Tibet they inhabit open country (Mitchell, 1977; Prater, 1965; Fox, 

1984). In central As ia they usual ly inhabit forests and are occasional ly 

found on the open steppes (Prater, 1965). Farther south the preferred 

habitat is scrubland and forest. In India they exist a lmos t exclusively 

in dense forests and thick scrub jungles and are not found in open 

country (Krishnan, 1972; Cohen, 1978), perhaps because they have 

been forced to retreat due to h u m a n pressures from hunting. They 

occur in the hil ls of India at over 2,000 m, and dense montane forests 

at elevations of up to 3,000 m are the preferred habitat in Thai land 

(Lekagul and McNee ly , 1977, cited in N o w a k and Paradiso, 1983). 

Dens are burrows or rocky caverns (Cohen, 1978). In southern India, 

dens are found in rocky outcrops and the banks of dry creeks, obscured 

by dense vegetation (Fox, 1984). 

T h e present range of dholes has been m u c h reduced due to h u m a n 

activit ies. Dholes have become rare in or have disappeared entirely 

from m a n y regions in central Asia , large parts of India, and eastern 

China (Müller-Using, 1975e). 

PHYSICAL CHARACTERISTICS 

T h e size and coloration of dholes varies regionally. On the whole, the 

d imens ions are those of a small , slender wolf or a pariah dog. Individu-

als from the northern part of the distribution are larger than their 

southern conspecifics, and males ' average weight is greater than that 

of females (Johnsingh, 1982; Prater, 1965; Cohen, 1977; Fox, 1984). Av-

erage weight of males is 15-20 kg, that of females 10-13 kg (Sos-

novskii , 1967; Cohen, 1978). Head-plus-body length is 80-113 cm, 

height at shoulder is 4 2 - 5 5 cm, and tail length ranges from 40 to 50 c m 
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(Johnsingh, 1982; Novikov , 1962; Cohen, 1978; Mitchell , 1977; Prater, 

1965). Pelage occurs in a variety of colors including tones of red, brick, 

mahogany, and light tawny. T h e s ides and legs m a y be lighter in color, 

and the neck, shoulders, and upper parts of the head m a y be darker. 

Hairs on the back are s o m e t i m e s b lack tipped. T h e underparts are 

paler, tawny to white, and s o m e individuals have white throat patches 

that extend to the chest and underparts . T h e underfur is thick and 

light in color. A s a general trend, the pelage is paler or tawnier in 

northern lat itudes, becoming redder in southern parts of the distribu-

tion (Johnsingh, 1982; Mitchell , 1977; Novikov , 1962; Cohen, 1977, 

1978; Sosnovski i , 1967; Fox, 1984). In winter, particularly in the north-

ern parts of the range, the coat is long and furry with a dense under-

coat. In s o m e regions, the winter coat m a y be yellow-gray. In the 

spring, between March and May, this winter coat is shed for a shorter, 

coarser, and sparser s u m m e r one (Sosnovskii , 1967; Stroganov, 1962; 

Novikov , 1962; Clutton-Brock et al, 1976). 

T h e legs are long and slender, and fur covers the paws (Sosnovskii , 

1967; Novikov , 1962; Stroganov, 1962). T h e tail is proportionately 

quite short relative to other canids, and it is well furred. It m a y be con-

siderably darker than the rest of the coat and is usual ly b lack tipped, 

though s o m e dholes have tufts of white or gray at the end of the tail 

(Novikov, 1962; Stroganov, 1962; Sosnovski i , 1967; Cohen, 1977, 

1978; Prater, 1965; Fox, 1984; Burton, 1941). A well-developed caudal 

gland is present (Fox, 1984). T h e muzz le is deep and powerful, the fa-

cial region quite short. T h e ears are erect and rounded, and m a y be 

tipped in b lack fur. Their insides are well furred (Krishnan, 1972; 

Pocock, 1936; Fox, 1984; Stains , 1975; Novikov , 1962). Females have 

14 or 16 m a m m a e instead of the usua l 10 found in Canis (Krishnan, 

1972; Pocock, 1936; Cohen, 1978). T h e s e an imals have a strong and 

dist inctive odor (Burton, 1941). 

T h e dental formula of Cuon differs from the usua l formula in the 

Canidae . Dholes have only two true molars on either s ide of the lower 

jaw instead of the usua l three. T h u s the dental formula for Cuon is in-

cisors 3/3 , canines 1/1, premolars 4/4, molars 2 /2 = 40. T h e usua l pat-

tern in the family Canidae is incisors 3 /3 , canines 1/1, premolars 4/4, 

molars 2/3 = 42. Relat ive to m o s t m e m b e r s of the Canidae , the skul l of 

Cuon is broad with a short rostrum, a trait that enables dholes to exert 

an extremely powerful bite (Novikov, 1962; Stroganov, 1962; Krish-

nan, 1972; Cohen, 1978; Mitchell , 1977). 
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TAXONOMY 

Dholes are the only species in the genus Cuon Hodgson, 1838. They 

have long been placed in the subfamily Simocyoninae , along with 

African hunting dogs (Lycaon pictus) and bush dogs (Speothos venati-

cus). Recently it has become evident that the subfamily S imocyoninae 

is not a valid entity, and the designation is falling into disuse . A s long 

ago as 1945, Then ius (1945, cited in Cohen, 1977) pointed out that 

s imilarit ies in dentit ion within the three species placed in this sub-

family could be due to convergent or parallel evolution, and noted that 

other structural features are thoroughly different. Furthermore, these 

three monotypic genera s eem to be more closely related to other gen-

era than to each other. T h e analys is of all physical characterist ics by 

Clutton-Brock et al. (1976) supports this. Mül ler-Us ing (1975e) stated 

that there are 11 subspecies , Stains (1975) stated that there are 10, and 

Cohen (1978) reported that two are currently recognized. 

DIET 

Dholes are carnivorous pack hunters. Throughout their range they rely 

primarily on medium-to- large ungulates , while also hunting smal ler 

prey as well. All recent dietary studies have been conducted in India 

(Fox, 1984; Fox and Johnsingh, 1975; Barnett et al, 1980). In the re-

gions of India where dietary preferences have been studied, chital 

(small deer) are the primary prey. Dholes also hunt sambar, wild pigs, 

muntjacs , and m o u s e deer (chevrotains). Large packs at tack buffalo 

(Fox, 1984; Barnett et al, 1980; Prater, 1965). In Tibet and Ladakh, 

dholes hunt wild sheep and antelope, and in Kashmir , markhor, m u s k 

deer, and ghoral. In the U.S .S .R. , medium-s ized ungulates are the usua l 

prey. Dholes hunt reindeer, wild sheep, goats, roe deer, badgers, and 

m u s k ox (Sosnovskii , 1967; Novikov , 1962; Cohen, 1978; Müller-

Using, 1975e). Although domest ic s tock is c o m m o n in m u c h of the 

dhole's h o m e range in India, where it is often al lowed to roam freely, it 

const i tutes only a very smal l fraction of the diet (Barnett, 1978; Fox, 

1984; Krishnan, 1972). However, herders in Nepa l complain about 

losses of l ivestock to dholes (Mitchell, 1977). Dholes have been seen 

kil l ing panthers, bears, and tigers (Prater, 1965; Ollenbach, 1930; Kha-

juria, 1963; Connell , 1944), s o m e t i m e s in disputes over kil ls . Smal ler 

prey, primarily lagomorphs and rodents, are important and m a y be 
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hunted by individuals or pairs of dholes. Dholes eat hares, p a l m squir-

rels, and field rats, and these a s s u m e greater dietary importance in the 

dry season in India (Barnett et al, 1980; Fox, 1984). Other dietary 

i t ems include birds, l izards, insects , and vegetable material , including 

grasses , leaves, fruit (particularly of the Zizyphus), and rhubarb (Bar-

nett et al, 1980; Fox, 1984; Schnitnikov, n.d., cited in Müller-Using, 

1975e). Dholes m a y c o n s u m e carrion, but not with any great fre-

quency (Morris, 1937, cited in Davidar, 1975). 

Dholes have a reputat ion as ferocious animals , due to their kil l ing 

method, which, in the case of large prey, cons is ts of pursuit and evis-

ceration. Th i s kil l ing method, l ike that of African wild dogs (Lycaon 

pictus), has contributed to h u m a n hosti l i ty toward them. Despi te their 

reputation as ferocious killers, there is no record of dholes kil l ing a 

h u m a n being, and the single reported incident of an a t tempted at tack 

did not result in injury (Burton, 1941; Krishnan, 1972; Fox, 1984). 

ACTIVITY 

Generally, dholes have a bimodal , crepuscular activity pattern. During 

the heat of the day they are usual ly inact ive and resting, though in 

India during the cooler rainy season they m a y be act ive and hunt at 

any t ime of day. Occas ional ly they hunt during moonl i t nights (Johns-

ingh, 1982; Krishnan, 1972; Fox and Johnsingh, 1975; Sosnovski i , 

1967; Cohen et al, 1978; Fox, 1984; Prater, 1965). 

REPRODUCTION 

T h e reproductive behavior of dholes reflects their highly social nature. 

Pup rearing is a social activity. Un l ike m o s t other canid species, mat-

ing is not confined to a narrow season. In India it occurs any t ime from 

September to January (Cohen, 1977, 1978; Johnsingh, 1982). Prater 

(1965) stated that the m a i n breeding season in peninsular India is 

N o v e m b e r and December. Capt ives in the M o s c o w Zoo m a t e d in 

February (Sosnovskii , 1967). Ges ta t ion is usual ly 60 -63 days (Cohen, 

1978; Sosnovski i , 1967). In India pups are born m o s t often in January 

or February (Prater, 1965). T h e average litter is 4 or 5; the m a x i m u m is 

9 or 10 (Sosnovskii , 1967; Burton, 1941; Prater, 1965; Cohen, 1978). U p 

to 12 pups m a y live in a single den, but these are probably the offspring 
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of two or more females . Females m a y den and rear their litters together 

(Cohen, 1977; Prater, 1965). Prater (1965) stated that a number of fe-

males m a y select a den site and form a breeding colony. According to 

Fox (1984), a clan m a y have several different-aged litters. There is 

s o m e confusion on this point, however, s ince Johnsingh (1982) stated 

that breeding is restricted to only a single female within a pack, as is 

also the case for the highly social, pack-l iving African wild dogs (Ly-

caon pictus) and for wolves (Canis lupus). T h e entire pack helps to pro-

vis ion the young. While the pups are confined to the den area, pack 

m e m b e r s feed them, along with the lactating females . "Guards" — 

dholes that remain behind at the den site with the pups while the rest 

of the pack is out hunting—are also fed (Johnsingh, 1982; Fox, 1984). 

T h e genetic relationship of these guards to the pups and their parents 

is unknown. Thi s type of guarding by nonparent pack m e m b e r s occurs 

in several other canid species as well, and is indicative of a high degree 

of sociality. At 70-80 days of age, the pups leave the den area. By the 

age of 7 months they are participating in prey kil l ing with the other 

members of the pack (Johnsingh, 1982). According to Burton's (1941) 

account of captives raised by humans , dhole pups engage in agonist ic 

behavior toward one another until they are 7 or 8 months old, by 

which t ime a dominance hierarchy is established. See Fox (1984) for 

information on development in free-ranging pups. Noth ing is known 

about the dynamics of pup dispersal. 

Sosnovski i (1967) described the development of captives at the 

M o s c o w Zoo. Capt ive breeding has occurred repeatedly and success-

fully in both the M o s c o w and Peking zoos (Sosnovskii , 1967; Müller-

Using, 1975e). Fox (1984, p. 93) stated that no breeding s tock exists in 

captivity except for a few individuals in the M o s c o w Zoo and Dulsberg 

Zoo (Germany) "whose viability is quest ionable ." Life span in captiv-

ity is 15-16 years (Sosnovskii , 1967). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Dholes are highly social animals , comparable in the degree of their so-

ciality to African wild dogs [Lycaon pictus) and wolves (Canis lupus). 

Dholes are group-living an imals with a bilevel social organization. 

Packs are hunting and feeding units , and pack m e m b e r s remain to-

gether more or less constantly. Clans , formed by the assembly of two 

or more packs , are the larger level of social organization (Fox, 1984). 
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Clan as sembly revplves around affiliative social interactions during 

rest and play (Fox, 1984). C l a n s coalesce and disperse in a loosely orga-

nized way. Noth ing is known about the degree of genetic relatedness 

of clan or pack members . It is l ikely that packs are family units (Fox, 

1984). Loners appear to be rare in dhole populat ions (Johnsingh, 1982). 

Average pack size is quite variable, ranging from three to 28 adults . Ra-

manathan (1982) observed a pack of 28, including both pups and 

adults , in T a m i l Nadu , India. Johnsingh (1979, in Fox, 1984) observed a 

pack of 18, which split up during denning season. From seven to 11 

dholes remained in the pack's core area, while the remainder dis-

persed. T h e m e a n number of adults in another pack was 8.3; including 

pups, pack size increased to 16. T h i s pack rarely split into smal ler 

groups (Johnsingh, 1982). Average pack size was five in another study 

in India, a l though during the dry season this decreased to an average of 

three (Fox, 1984). Occasional ly , as m a n y as e ight-12 dholes were seen 

together. In Thai land, groups of more than three are seen only rarely 

(McNeely, personal communicat ion , cited in Cohen, 1978). Adult sex 

ratios consistent ly favor ma le s by a margin of 2:1. 

Several packs m a y a s s e m b l e after hunts , but only very rarely do 

groups this large hunt together (Fox, 1984). T h e s e clans break up read-

ily into smal ler groups for hunting, then later reassemble . C l a n s of 40 

have been seen (Davidar, 1975), and s o m e reports give figures as high 

as 100 or more . Large as semblages are more frequent during the hot 

weather and the rainy season (i.e., not during the breeding season) 

(Prater, 1965). During the end of the m o n s o o n and at the beginning of 

denning season, dholes are m o s t frequently seen in smal l groups (Fox, 

1984). In recent years, s ightings of large groups have been less frequent 

(Davidar, 1975). Th i s m a y be due to declines in dhole populat ions or to 

changes in social organization brought about by habitat destruction or 

decline of the prey base . Behavioral adaptat ions to long-term, intense 

h u m a n persecution m a y play s o m e part. 

There is no clear evidence of dominance hierarchies within packs , 

although in the free-ranging pack observed by Johnsingh (1982) one 

adult ma le was clearly dominant over the rest of the pack. Disp lays of 

active submis s ion were directed toward h i m by other adults in his 

pack. Aggress ive interactions a m o n g adults are relatively rare (Davi-

dar, 1975). Pack m e m b e r s are highly tolerant of one another at kills, 

and there is a low level of compet i t ion for access to kil ls (Fox, 1984). In 

captives at the M o s c o w Zoo, disputes often led to fights a m o n g 
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same-sex individuals (Sosnovskii , 1967). Perhaps this aggression was 

due, at least in s o m e part, to the enforced proximity of captivity. Free-

ranging dhole pups and subadults also fight a m o n g themselves (Johns-

ingh, 1982; Davidar, 1975). Th i s pattern of early intraspecific aggres-

sion is characterist ic of an imals that establ ish a dominance hierarchy 

among themselves during subadulthood (a period often characterized 

by intense fighting). Later, once a dominance hierarchy has been estab-

lished, they sett le into more peaceful relations and remain generally 

nonaggressive for as long as the hierarchy is not disrupted or chal-

lenged. Unt i l recently, it was thought that no dominance hierarchy ex-

isted among African wild dogs. Only after long-term, detailed research 

on a single group, the sort of work that has yet to be done for dholes, 

did it become clear that a hierarchical social organization does exist . 

Th i s m a y well turn out to be the case for dholes. Adul ts play with one 

another as well as with pups. T h e play behavior repertoire includes so-

liciting play with lowered forequarters, wagging the tail, and engaging 

in chase-and-ambush g a m e s (Johnsingh, 1982; Fox, 1984). Pups also 

play frequently among themselves (Johnsingh, 1982). A s is true for all 

of the highly social species of canids, there is a prolonged assoc iat ion 

between parents and offspring (Prater, 1965). Davidar (1975, p. 119) 

raised a dhole pup and found it to be "extremely sociable, outgoing, 

and aggressive rather than cringing, b u t . . . disturbed by novel s t imul i 

such as unfamil iar noises ." 

T h e h o m e range of an Indian pack was 40 k m
2
, with an average pop-

ulat ion density of 0 .35-0.9 individuals per k m
2
 in a 20 k m

2
 core area 

(Johnsingh, 1982). During the denning period, the area this pack used 

intensively was reduced to 11 k m
2
. N o other es t imates of the s ize of 

pack's h o m e ranges are available. Dholes from northern regions m a y 

m ove vast distances, up to 600 k m from their original h o m e range 

(Müller-Using, 1975e). Whether such moves are related to dispersal or 

are the m o v e m e n t s of "lone rangers" is unknown. Noth ing is known 

about dispersal patterns, or about territorial or interclan interactions. 

Territorial marking behavior does not s e e m to be particularly well de-

veloped. Dholes have not been observed scent-marking along trails 

(Davidar, 1975), and Fox (1984) saw no evidence of dholes urine-mark-

ing their territories or travel routes. Dholes in captivity ur ine-mark 

one another, and they m a y perform hand stands to do so, l ike bush 

dogs (Speothos venaticus) and African wild dogs [Lycaon pictus) (Fox, 

1984). Dholes practice site-specific defecation, and groups doing so 
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produce c o m m u n a l latrines (Johnsingh, 1982; Fox, 1984; Cohen, 1977). 

T h e s e latrines m a y be located at conspicuous sites, such as the inter-

sect ion of two trails, and dholes have a predilection for s i tes they have 

used before (Fox, 1984). It is not known whether these c o m m u n a l defe-

cation areas, which m a y contain 40 or more dhole scats , serve as terri-

torial markings or have an advert i sement function. Fox (1984) averred 

that they probably do not, but s tated that further study is needed. He 

observed no spatial ly or temporal ly consistent pattern of scent mark-

ing. 

Dholes and pi dogs (pariah dogs, Canis familiaris) s o m e t i m e s hunt 

together, but at kill s i tes dholes have complete priority of access 

(Davidar, 1975). Dholes have a wide variety of vocal izat ions, including 

the long-range whist le , which appears to function as a contact-seeking 

or as sembly call (Fox, 1984). 



Falkland Island Wolf (Dusicyon australis) 

Credit: C H . Smith , "Dogs I" in Natura l i s t ' s Library (W. Jardine, 
ed.), vol. 18. Edinburgh: Lizars , 1839. 



CHAPTER 7 
Genus Dusicyon 

Dusicyon australis: Falkland Island Wolf 

T h e Falkland Island wolf is extinct. T h e species occurred only on the 

Falklands, about 500 k m off the eastern coast of Argentina. One of the 

first publ ished references to canids in South Amer ica was Kerr's 1792 

description of this large wild dog he called Canis australis (Berta, 

1987). Charles Darwin reported that this wolf was the only indigenous 

m a m m a l in the Falklands. It preyed on birds, perhaps also on seals . 

Other than that, l ittle is known of its natural history or behavior. T h e 

last individual was kil led in 1876 (Nowak and Paradiso, 1983). T h e ex-

traordinary tameness of the Falkland Island wolves rendered them 

easy prey for humans,- they were kil led by fur traders from the late 

1830s on, and then later by Scott i sh settlers raising sheep on the is-

lands (Nowak and Paradiso, 1983). 

T h e taxonomic affinities of this species are unclear, and pathetical ly 

few preserved relics remain. Given these l imitat ions , Berta's (1987) 

c ladist ic s tudy of South Amer ican canids is the m o s t clearly reasoned 

and detailed avai lable. She stated that the Dusicyon l ineage divided 

into two modern genera, Dusicyon and Pseudalopex. Falkland Island 

wolves represented doglike, derived characterist ics , as opposed to the 

more generalized, vulpine Pseudalopex species. T h e Dusicyon l ine is 

represented by the now extinct D. australis and D. avus, the latter 

known only from the fossil record. T h e pelage of D. australis w a s dis-

tinct from any of the main land Pseudalopex. It was more rufous, the 

tail tip was white, and there were white markings on the muzz le and 

inner part of the l imbs (Clutton-Brock, 1977). T h e dentit ion had s o m e 

unique features, but the teeth more closely resembled the other South 

Amer ican foxlike species than those of Canis (Clutton-Brock, 1977). 

Furthermore, the skul l lacked an interparietal crest (a feature com-

monly found in Canis) (Clutton-Brock, 1977). T h e five extant species 

in Pseudalopex art very dist inct from Dusicyon, retaining primit ive 

characterist ics , with few derived ones (Brum-Zoril la and Langguth, 
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1980, p. 1043). For these reasons, the five foxlike South Amer ican 

Canidae species in Pseudalopex should be kept in a separate genus, 

rather than lumped in with Dusicyon or Canis, at least unti l further 

evidence prompts taxonomic revision. 

Clutton-Brock (1977) proposed that the Falkland Island wolf was ei-

ther a relic of a domest icated form of main land South Amer ican canid 

or a feral hybrid descended from a domest icated Canis χ Dusicyon 

cross. Falkland Island wolves m a y have been tamed by h u m a n s and 

subsequent ly introduced to the Falklands in the early Holocene. T h i s 

provocative suggest ion is based on a number of well-reasoned observa-

tions, not the least of which is that D. australis w a s the only indige-

nous m a m m a l on the is lands when the first Europeans arrived in the 

1700s and 1800s. T h e shortest distance from continental South Amer-

ica to the Falklands (500 km) m a k e s a u t o n o m o u s recent dispersal 

highly unlikely. And it is unl ikely that a large carnivore survived as 

the sole m a m m a l on the is lands throughout the Pleistocene, without 

any other representatives of any other m a m m a l i a n species. Further-

more, D. australis is unknown as a fossil (Berta, 1987). Clutton-Brock 

(1977, p. 1341) drew an analogy between the s i tuat ion of Falkland Is-

land wolves and that of dingoes (Canis familiaris dingo). Both show 

characterist ics assoc iated with domest icat ion, such as white pelage 

markings , "a wide muzz le with large somewhat compacted teeth in 

the premolar region, and expanded frontal s inuses ." And of course 

both share the proposed s i tuat ion of introduction to an is land environ-

ment by h u m a n agency—except that dingo populat ions have with-

stood intense h u m a n eradication efforts beginning from roughly the 

s a m e era. Falkland Island wolves were not so fortunate. 



Fennec Fox (Fennecus zerda) 

Credit: Anthony Merc i eca /Nat iona l A u d u b o n Society 
Col lec t ion /Photo Researchers , Inc. 



CHAPTER 8 
Genus Fennecus 

Fennecus zerda: Fennec Fox 

Fennecs are the smal les t m e m b e r s of the family Canidae . They adapt 

readily to captivity, and there are numerous reports on the behavior of 

captives. Court ing behaviors in captive pairs (Gauthier-Pilters, 1967) 

and physical and behavioral development (Koenig, 1970) have been 

well described. Litt le is known, however, about the habits of free-

ranging foxes. 

Fennecs are hunted intensively by h u m a n s in the Sahara region, and 

their populat ion has declined in s o m e parts of northwestern Africa 

(Müller-Using, 1975c). Pups are taken from their dens, fattened up, and 

marketed as food for h u m a n s (Rosevear, 1974). 

DISTRIBUTION AND HABITAT 

Fennecs exist in the northernmost tier of African countries, from Mo-

rocco through Algeria, Tunis ia , Niger, Libya, Egypt, and the Sudan 

(Rosevear, 1974; Meester and Setzer, 1971; Harrison, 1968). Only two 

occurrences outs ide the African continent have been confirmed, one in 

the Sinai and one in Kuwai t (Nowak and Paradiso, 1983). T h e species 

probably has reasonably wide distribution in the Arabian region, al-

though conflicting reports are given on its distribution in this area 

(Harrison, 1968; Clutton-Brock et al, 1976; Ewer, 1973; Meester and 

Setzer, 1971; Rosevear, 1974; N o w a k and Paradiso, 1983). 

Well adapted to arid environments , fennecs exist in desert and sub-

desert habitats . They require a soft substrate for burrowing and are 

found principally in sandy areas. Stable sand dunes provide ideal habi-

tat (Rosevear, 1974; Meester and Setzer, 1971; Dorst and Dandelot , 

1969). 
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PHYSICAL CHARACTERISTICS 

Dense ly furred foot soles, enormous ears, and pale, thick fur all func-

tion as adaptat ions to extreme desert environments . Fennecs weigh no 

more than 2 kg, with a head-plus-body length of 3 0 - 4 0 cm, height at 

shoulder of 15-17.5 cm, and tail length of 16-24 c m (Rosevear, 1974; 

Dorst and Dandelot , 1969). T h e bas ic pelage color is pale cream, often 

with a light fawn, reddish, or gray cast to it, and the underparts and 

l imbs are a pale buff or cream. There m a y be a darker line along the 

spine. Individuals from North Africa have a reddish-sand color to the 

upper parts of their l imbs, while individuals from farther south are 

nearly white on this part of the body. Their pelage is very dense, long, 

and soft, a thick coat being advantageous for the extreme cold of desert 

nights. T h e tail is very well furred and has a conspicuous caudal gland 

spot and a black-brown tip. T h e ears are both broad and long (up to 15 

cm), darker on the back, and white inside (Rosevear, 1974; Dorst and 

Dandelot , 1969; Gauthier-Pilters, 1967; Harrison, 1968; Müller-Using, 

1975c; Clutton-Brock et al, 1976). Rosevear (1974) included data on 

physical measurement s of fennecs from various regions. 

Overall, fennecs are smal l and delicate, and the skul l follows this 

pattern. T h e only remarkable features are the greatly enlarged auditory 

bul lae (Harrison, 1968; Rosevear, 1974; Clutton-Brock et al, 1976). In 

other respects, the skul l is typically vulpine (Clutton-Brock et al, 

1976). T h e dentition is feebly developed, with the s a m e dental formula 

as V. vulpes. T h e canines are quite smal l and slender (Harrison, 1968; 

Clutton-Brock et al, 1976). Rosevear (1974) remarked on the sharply 

cuspidate nature of the teeth, which probably facil itates insectivory. 

TAXONOMY 

Fennecus zerda (Z immermann, 1780) is the sole species in the genus 

Fennecus Desmares t , 1804 (Rosevear, 1974; Meester and Setzer, 1971; 

N o w a k and Paradiso, 1983; Harrison, 1968). Proponents of taxonomic 

revision in Canidae have lobbied for inclusion of the fennecs in Vulpes 

(Clutton-Brock et al, 1976; Wozencraft, 1989; Macdonald, 1984) or the 

subgenus Vulpes as Canis (Vulpes) zerda (van Gelder, 1978), but these 

proposed reclassif ications have not attained wide acceptance. Rose-

vear (1974) cited a 1954 c h r o m o s o m e study of Matthey's , which indi-

cated that the genus Fennecus more closely resembles the wolves 
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(genus Canis) than the foxes (genus Vulpes). T h u s the taxonomic rela-

t ionships of this genus remain unclear. T h e karyotype of fennecs is 

2n = 64: N F = 70 (Wurster and Benirschke, 1968). N o subspecies have 

been described (Rosevear, 1974; Meester and Setzer, 1971). 

DIET 

Fennecs are omnivorous , with insects figuring prominently in their 

diet. Free-ranging individuals feed on such smal l rodents as gerbils and 

jerboas, smal l birds, eggs, l izards, vegetable materia l (particularly 

tuberous or bulbous roots, which m a y be important sources of mois -

ture), and various fruits (Rosevear, 1974; Meester and Setzer, 1971; 

Gauthier-Pilters , 1967; Dors t and Dandelot , 1969; Müller-Using, 

1975c). In captivity, fennecs' omnivory is even more thoroughgoing. 

Capt ives eat fish, carrots, dandelion leaves, commerc ia l puppy chow, 

and honey (Weiher, 1976; Müller-Using, 1975c). Fennecs are capable of 

kil l ing an imal s larger than themselves . Gauthier-Pilters (1962) 

recorded an instance of captive fennecs dispatching a full-grown rabbit 

(bear in mind that fennecs se ldom weigh more than 1.5 kg). Fennecs 

s eem able to survive indefinitely without access to free water (Ban-

holzer, 1976, cited in N o w a k and Paradiso, 1983; Schmidt-Nie lsen , 

1964, cited in Ewer, 1973). 

ACTIVITY 

This is a nocturnal species, but fennecs m a y engage in s o m e crepuscu-

lar activity as well (Rosevear, 1974; Gauthier-Pilters , 1967; Meester 

and Setzer, 1971; Dorst and Dandelot , 1969; Müller-Using, 1975c). 

REPRODUCTION 

T h e reproductive patterns of fennecs conform to those of m o s t m e m -

bers of the Canidae , with the exception of female fennecs' ability to 

produce more than one litter in a year. If the first litter is lost, the 

mother m a y bear a second one 2 .5-3 m o n t h s later. In one case, a third 

litter was produced within a year (Koenig, 1970). A gestat ion period of 

50 days is c o m m o n in captives, wi th a range of 4 9 - 6 3 days (Gangloff, 

1972; Sowards, 1981; Gauthier-Pilters , 1967; Ewer, 1973; Rosevear, 
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1974; Petter, 1957; Volf, 1957). Litter size ranges from one to six, with 

two to five usual in captives (Koenig, 1970; Weiher, 1976; Gangloff, 

1972; Meester and Setzer, 1971; Dorst and Dandelot , 1969; Rosevear, 

1974; Volf, 1957; Dulaney, 1981; Saint-Girons, 1962). Offspring attain 

adult s ize by the age of 9 -11 months (Müller-Using, 1975c). 

In captivity, the m a l e parent plays a significant role in pup rearing 

and also provis ions the female at the den both before and after parturi-

tion (Sowards, 1981; Gauthier-Pilters, 1967). T h e m a l e also actively 

defends the den and den area unti l the pups are about 4 weeks old 

(Koenig, 1970). Gangloff (1972) l isted condit ions necessary for success-

ful breeding of captives: T h e breeding female m u s t be al lowed uninter-

rupted visual , auditory, and olfactory contact with conspecifics. Th i s 

is perhaps indicative of the degree of social ity of fennecs. 

N o data on the longevity of free-ranging fennecs is available. One 

captive lived 14 years 3 months , and another lived close to 13 years 

(Saint-Girons, 1971; M. K. Jones, Jr., personal communicat ion , cited in 

N o w a k and Paradiso, 1983). Fennecs are preyed on by jackals , hyenas, 

and domest ic dogs (Gauthier-Pilters, 1967). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Fennecs are moderately social. T h e bas ic social unit is the mated pair 

and their offspring. T h e offspring of a previous year m a y remain with 

the family group (Gauthier-Pilters, 1967), a l though this observation 

needs more substant iat ion (Bekoff, 1975). Several dens m a y be inter-

connected or located close together (Bueler, 1973). Capt ives exhibit 

relatively high rates of affiliative behaviors, such as resting in contact 

( somet imes resting piled on top of each other), and play. Play behaviors 

are c o m m o n among pups, juveniles, and adults , though adults are less 

playful around the breeding season when males exhibit heightened 

levels of aggression (Rosevear, 1974; Gauthier-Pilters, 1967). Gauthier-

Pilters (1966) recorded detailed observations of play behavior in fen-

necs and stated that both object-oriented play and conspecific-oriented 

play are c o m m o n . Other affiliative behaviors include a typical canid 

greeting display, incorporating tail wagging, squeaking, a greeting face, 

and ducked posture. Individuals m a y roll over as well. Th i s display is 

directed both toward conspecifics and familiar h u m a n keepers (Gau-

thier-Pilters, 1962). Serious quarrels do occur between pair m e m b e r s 

(Gauthier-Pilters, 1967), and individuals m a y fight over food i tems, or 
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play m a y escalate into agonist ic behavior. Al though otherwise quite 

social, fennecs hunt singly (Meester and Setzer, 1971). Fennecs are 

readily tamed by h u m a n s (Vogel, 1962; Gauthier-Pilters , 1967), a trait 

characterist ic of the more social canids and, indeed, of social species in 

general. 

N o information on territoriality is avai lable for free-ranging fennecs. 

Gauthier-Pilters (1962) recorded that only ma le s ur ine-mark environ-

menta l objects, and they do so more frequently during the breeding 

season. Capt ives practice site-specific defecation (as opposed to defe-

cating at s i tes located throughout their enclosure in a seemingly ran-

d o m pattern). They m a y deposit urine or feces in a shal low depression 

they have scraped with their feet, afterwards covering the spot by 

pushing sand with their nose or scraping with their hind feet. 

Short-range sounds include whines and purrs. Purring occurs in be-

havioral contexts s imi lar to those in which domest ic cats (Felis cattus) 

purr (Rosevear, 1974; Gauthier-Pilters , 1967). Fennecs and kit foxes 

(Vulpes macrotis) are the only m e m b e r s of the Canidae in which 

purring has been observed. Growls and snarls are emit ted during ago-

nist ic interactions with conspecifics. Barks, s imi lar to those of smal l 

domest ic dogs, occur in threat and warning contexts (Rosevear, 1974; 

Koenig, 1970; Gauthier-Pilters , 1967; Harrison, 1968). Squeaking oc-

curs as part of a greeting ceremony directed toward conspecif ics or fa-

mil iar h u m a n keepers (Gauthier-Pilters, 1967). Koenig (1970) men-

tioned a howl-scream accompanying reproductive activit ies. 



African Wild D o g s (Lycaon pictus) 

Credit: M. . Reardon /Nat iona l A u d u b o n Society 
Col lec t ion /Photo Researchers , Inc. 



CHAPTER 9 
Genus Lycaon 

Lycaon pictus: African Wild Dog 

African wild dogs are the m o s t highly social of the canids. They are 

also known as C a p e hunting dogs, but this is a m i s n o m e r s ince their 

distribution includes m o s t of Africa. Al though they occur across a vast 

area, there are probably fewer than 7,000 individuals left. T h e species 

is classif ied a§ vulnerable by the I U C N although the I U C N / S S C canid 

special ist group recommends changing the l ist ing to endangered (Gins-

berg and Macdonald, 1990). Wild dog populat ions have undergone a 

precipitous decline due to h u m a n activit ies . They have been adversely 

affected, along with m o s t other African wildlife, by the encroachments 

of h u m a n habitat ion on wild lands. T h e decline of wild ungulate pop-

ulat ions has affected them as well (Kingdon, 1977). Outright kil l ing by 

h u m a n s is a lso a key factor. Wild dogs are not particularly wary of hu-

mans , and they are often shot by hunters, farmers, and stockgrowers. 

DISTRIBUTION AND HABITAT 

T h e original range of African wild dogs encompassed an area from the 

southern edge of the Sahara to South Africa. T h e Sudan is the present 

northern l imit of their distribution, which once extended into Egypt 

(Grzimek, 1975). From the eastern coastal countries of Ethiopia, Soma-

lia, and the Sudan, the range sweeps westward through Mali , Niger, 

and the Ivory Coas t . From there it extends to the eastern border of 

Guinea and Burkina Faso. African wild dogs also exist in Kenya, Tan-

zania, Zaire, the Congo, Z a m b i a , Angola, Malawi , Botswana, N a m i b i a , 

and South Africa (Kingdon, 1977; Rosevear, 1974; Meester and Setzer, 

1971). It should be remembered that a l though the range is huge, the 

populat ion is composed of fewer than 7,000 individuals . African wild 

dogs have vanished from m a n y areas where they were once c o m m o n 

and now exist only in remote or protected areas. See Chi ldes (1988) for 

detailed data on distribution in Z i m b a b w e . There, African wild dogs 
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occur only in protected areas. When they mo v e out of these areas they 

are harassed or shot. In one area, pack sizes have declined by 99% in 

the period from 1980 to 1985. T h e s e reductions in pack size, an in-

evitable result of overall populat ion decline, in turn affect populat ion 

levels. Smal ler packs are less efficient in defending their kil ls from 

hyenas (Childes, 1988), and fewer adult helpers at dens m e a n s lower 

rates of pup survival as well (Malcolm and Marten, 1982). In this 

downward spiral, decreasing populat ion levels result in smal ler pack 

sizes, which then result in decreased reproductive potential . 

Wild dogs are found in a wide variety of habitats , including grass-

lands, savannas , and open woodlands (Kingdon, 1977; Rosevear, 1974; 

Meester and Setzer, 1971; Kruuk and Turner, 1967). They are se ldom 

seen in dense forests (Dorst and Dandelot , 1969; Meester and Setzer, 

1971). They are found on montane savannas , and a pack was sighted on 

the s u m m i t of M o u n t Ki l imanjaro at 5,895 m (Wilson, 1975). Burrows, 

which are used only for three months each year during the breeding 

season, are the abandoned holes of ant bears, aardvarks, giant pan-

golins, or other diggers, which are appropriated and modified by the 

dogs (Reich, 1977; Rosevear, 1974). 

PHYSICAL CHARACTERISTICS 

Wild dogs are quite large. Shoulder height is 61 -78 cm, head-plus-body 

length is 76 -112 cm, and tail length is 3 0 - 4 1 c m (Kingdon, 1977; Rose-

vear, 1974; Grz imek, 1975). Weight varies a great deal, from 17 to 36 

kg. East African individuals are smal ler than their central and south-

ern counterparts (Schaller, 1972; Estes and Goddard, 1967; Kingdon, 

1977). Estes and Goddard (1967) stated that the weight of wild dogs 

from eastern Africa does not exceed 18 kg, while individuals from 

southern Africa are s o m e 9 kg heavier and 7.6 c m taller. Pienaar (1973) 

stated that wild dogs from Kruger Park, South Africa, weigh from 22.5 

to 27 kg. There is no sexual d imorphism (Frame et al., 1979). 

T h e Latin word picta, from which the specific Linnaean n a m e pictus 

is derived, m e a n s "painted" or "ornate" (Rosevear, 1974). T h i s term 

aptly describes the patterned coat of these dogs. Sharply delineated 

blotches of black, tan, yellow, and white cover the body, chest, belly, 

and legs in a thin-haired coat. T h e coats of wild dogs from the eastern 

African s teppe-savannas are generally darker than those of central and 

southern African individuals (Estes and Goddard, 1967). T h e pattern-
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ing is remarkably variable, with no two coloration patterns the s a m e 

(Rosevear, 1974; Kingdon, 1977; Dorst and Dandelot , 1969). Kingdon 

(1977) suggested that this dist inct ive coat pattern enables wild dogs to 

differentiate rapidly between conspecif ics and prey during the often 

chaotic hunting and consumpt ion of prey. It m a y also act as a unifying 

camouflage for the pack, al lowing all pack m e m b e r s to blend together 

visual ly while interacting; this might serve an important social func-

tion in this extremely pack-oriented species. T h i s group-affiliative 

function has been suggested for other conspicuously colored, highly 

social an imals , such as zebras. 

A s is appropriate for an imal s that rely on high speed and long chases 

to catch their prey, wild dogs are slender and often look downright 

scrawny. Their muzz le s are short, broad, and powerful, and are a lways 

b lack (Kingdon, 1977; Rosevear, 1974; Dorst and Dandelot , 1969). T h e 

ears are huge (11.5-12.5 c m long), rounded, and black on the back (Ro-

sevear, 1974). Ta i l s are short haired on the proximal end, t ipped with 

conspicuous white tufts (Kingdon, 1977; Rosevear, 1974; Grz imek, 

1975). T h e s e white markings , l ike those on dholes (Cuon alpinus), 

m a y help wild dogs keep v isual contact with one another, particularly 

during a chase. Their legs are long, slender, and patterned with the 

s a m e variegated coloration as the rest of the body. There are only four 

toes on each foot, as opposed to the usua l five on the forefeet found on 

all other canids (Clutton-Brock et ah, 1976; Dorst and Dandelot , 1969; 

Rosevear, 1974). Females have 12-16 m a m m a e (van Heerden and 

Kuhn, 1985); the usua l number in Canis is 8-10. Wild dogs have a very 

strong m u s k y odor, often described by h u m a n s as offensive, which 

s e e m s to emanate from their entire body (Kingdon, 1977; Estes and 

Goddard, 1967; Shortridge, 1934). T h e skul l is strongly built, and the 

dentit ion is mass ive . All the teeth are "relatively broad and strongly 

cusped" (Rosevear, 1974, p. 79; Clutton-Brock et al, 1976). T h e audi-

tory bul lae are prominent but not large (Rosevear, 1974). 

TAXONOMY 

Lycaon was once placed in the subfamily S imocyoninae with Speothos 

(bush dogs) and Cuon (dholes) (Simpson, 1945; Stains , 1975). Th i s clas-

sification, based on the c o m m o n presence of a trenchant heel on the 

carnass ia ls , has been discarded. Lycaon is now recognized as an 

anomalous species not closely all ied with either Speothos or Cuon 
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(Clutton-Brock et al, 1976). See Wayne and O'Brien (1987) for an in-

teresting discuss ion of Lycaon's potential taxonomic affinities. T h e 

genus Lycaon Brookes, 1827 is monospecif ic (Clutton-Brock et al, 

1976). Four or five subspecies are recognized (Stains, 1975; Meester 

and Setzer, 1971), but see Rosevear (1974, p. 90) for c o m m e n t s on the 

validity of these subspecif ic divisions. 

DIET 

Wild dogs are carnivorous. They are cursorial hunters that catch their 

prey by outrunning it after a si lent approach. T h e whole pack, except 

for young pups and the adults involved in pup care, participate in the 

hunt. T h e pack is essential to the wild dog's hunting success , s ince a 

single dog cannot bring down large prey. Wild dogs hunt primari ly by 

sight (Estes and Goddard, 1967). 

Prey varies from region to region, but wild dogs everywhere depend 

on medium-s ized ungulates . Estes and Goddard (1967), who studied 

prey selection and hunting behavior on the Serengeti, found the prey 

breakdown to be as follows: T h o m s o n ' s gazelles, 54%; juvenile and 

newborn wildebeest, 36%; Grant 's gazelles, 8%; hartebeest, 2%. 

Kruuk and Turner (1967), a lso observing wild dogs on the Serengeti, 

found a s imilar diet. In western Africa, wild dogs subs is t primari ly on 

gazelle, reedbuck, and kob. They also prey on bushbuck, oribi, and 

duiker (Rosevear, 1974). Other prey include gemsbok, eland, warthog, 

zebra, ostrich, and young giraffe (Kingdon, 1977; Rosevear, 1974; 

Shortridge, 1934). S o m e packs on the Serengeti special ize in hunting 

zebra (Malcolm and van Lawick, 1975). Wild dogs also c o n s u m e do-

mes t i c stock, such as goats, sheep, and catt le (Schaller, 1972; Rose-

vear, 1974; Dorst and Dandelot , 1969; Roberts, 1951). Th i s predictably 

brings h u m a n retribution on all wild dogs. In addition to large prey, 

they also hunt and eat smal ler an imals , but these they hunt individu-

ally and do not share with other pack m e m b e r s (Estes and Goddard, 

1967). T h e s e include smal l m a m m a l s , such as ground squirrels, hares, 

springhares, cane rats, and other rodents, as well as birds (Rosevear, 

1974; Kingdon, 1977; Dorst and Dandelot , 1969; Roberts, 1951). Car-

rion is consumed occasionally. 

African wild dogs have been clocked during bursts of speed at 6 0 - 6 5 

kph, and they are able to sus ta in speeds of 5 0 - 6 0 kph for considerable 

distances (Kruuk and Turner, 1967). Estes and Goddard (1967) reported 
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that the average duration of the chases they wi tnessed was 3 - 5 min-

utes, covering 1.6-3.2 k m . T h e success rate of wild dog hunts s eems to 

be relatively high. Estes and Goddard (1967) observed an 85% success 

rate (50 kills), and Goodal l (1970, cited in Rosevear, 1974) gave a figure 

of 43%. K ü h m e (1965a) reported that all the hunts he saw were suc-

cessful, and Schaller (1972) gave a 70% success rate. In Kruger N a -

tional Park, South Africa, hunt ing success rates are 70-90% (Mills, 

1988). Prey is often d isemboweled and partial ly eaten before it dies, a 

kil l ing technique that has given the species a reputation as v ic ious 

killers. In fact, wi ld dogs c o n s u m e their prey as rapidly as poss ible to 

protect it from other carnivores (hyenas, l ions, jackals , and vultures) 

that are wait ing to get some . T h e reputat ion of wild dogs as vicious, 

maniaca l kil lers is undeserved, but surplus kil l ing does occur (Kruuk, 

1972b). T h e entire pack feeds s imultaneous ly , without aggression 

(Reich, 1977). When pups are present, they are al lowed to eat their fill 

before the adults feed (Reich, 1977). Dur ing the breeding season, wild 

dogs at a kill s i te will bolt their food, then return to the den to regurgi-

tate food for the pups and for any adults who have remained behind 

with the pups (Kühme, 1965a,b). Free-ranging dogs eat about 2 .7-5.0 

kg per dog per day (Estes and Goddard, 1967; Rosevear, 1974). In cap-

tivity 1.5 kg per dog per day is adequate for maintenance (Dekker, 

1968). They drink water when they can get it, a l though they can also 

go for long periods without it (Rosevear, 1974; Estes and Goddard, 

1967). 

ACTIVITY 

African wild dogs usual ly hunt twice a day, and their hunting is cre-

puscular (Kingdon, 1977; K r u u k and Turner, 1967; Shortridge, 1934; 

Estes and Goddard, 1967; K ü h m e , 1965a,b ; Pienaar, 1973; van Lawick-

Goodal l and van Lawick-Goodal l , 1971). Periods of social activity and 

play bracket their twice-daily hunts (Estes and Goddard, 1967). Wild 

dogs m a y also hunt on bright, moonl i t nights (Schaller, 1972; Kingdon, 

1977; Estes and Goddard, 1967; van Lawick-Goodal l and van Lawick-

Goodal l , 1971; Pienaar, 1973; Shortridge, 1934). Occas ional hunting 

activity outs ide these t imes a lso occurs. If hunting is unsuccess ful the 

pack m a y persist after darkness falls, even on nights that are not fully 

moonl i t (Estes and Goddard, 1967). T h i s does not happen often, espe-

cially s ince wild dogs s e e m to rely on vis ion for hunting. T h e usua l 
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crepuscular activity pattern coincides with peaks in the activity of 

m a n y preferred prey species. All in all, wild dogs are act ive for only 4 - 5 

hours a day (Kingdon, 1977; Schaller, 1972). T h e hottest part of the day 

is passed resting in the shade, when shade can be found (Kingdon, 

1977). 

REPRODUCTION 

Usual ly only one female in a pack will breed and have pups in any 

given year (Malcolm and Marten, 1982; Frame et ah, 1979; Reich, 

1977, 1981; Kingdon, 1977). T h e dominant female is usual ly the one to 

breed, and she mates with the dominant male , a l though subdominant 

males m a y copulate with her as well (Frame et ah, 1979). Changes in 

hormone levels result ing in suppress ion or delay of ovulat ion m a y be 

at least partially responsible for reproductive suppress ion in subdomi-

nant females (van Heerden and Kuhn, 1985). In Kenya, breeding m a y 

occur at any t ime of the year, and pups are born every month of the 

year except September (Frame et ah, 1979; Kingdon, 1977). In s o m e 

areas in Kenya, there m a y be a breeding peak (Kingdon, 1977). In 

southern Kruger Nat iona l Park, South Africa, breeding season is re-

stricted to the dry season, when prey is concentrated at permanent 

water sources (Reich, 1981; Mil ls , 1988). Ges ta t ion ranges from 60 to 

80 days (Kingdon, 1977; van Heerden and Kuhn, 1985). [Rosevear 

(1974), gave a range of 69-73 days.] From two to fifteen pups are pro-

duced, and average litter size is seven to ten (Frame et ah, 1979; King-

don, 1977; Rosevear, 1974; van Heerden and Kuhn, 1985; Brand and 

Cullen, 1967). A female m a y have two litters in the s a m e year if the 

first is lost soon after birth (Brand and Cul len, 1967). K ü h m e (1965b) 

observed a pack on the Serengeti in which two females had pups. Both 

females nursed all the pups and tried to steal them from one another. 

A s imilar s i tuat ion has been described by van Lawick-Goodal l and van 

Lawick-Goodal l (1971). But the usual reproductive pattern is one litter 

per pack per year. 

T h e remarkably large average litter size, a lmos t twice that of closely 

related species, is l inked to the social structure of this species: It is 

poss ible only because the reproducing pair monopol izes the energies of 

an entire pack (Frame et ah, 1979). Pup rearing is a social activity, and 

all the m e m b e r s of a pack contribute to the effort, all displaying nurtu-

rant behavior toward the pups, both feeding and guarding them 



C H A P T E R 9. G e n u s Lycaon 103 

(Malcolm and Marten, 1982; Kingdon, 1977). Male s are essential to 

successful pup rearing. When the mother of a 5-week-old litter died, 

four of the nine pups were successful ly reared by the remaining pack 

members , who were all m a l e (Estes and Goddard, 1967). There is a pos-

itive, though nonsignificant, correlation between the presence of 

helpers at the den and pup survival. T h e s e helpers are usual ly m a l e 

(Malcolm and Marten, 1982). Past failures in captive breeding pro-

grams m a y be attributable in part to failure in recognizing the crucial 

role of the father and other pack m e m b e r s in pup rearing, as well as 

failure to provide adequate den s i tes (Cade, 1967; Brand and Cullen, 

1967; Dekker, 1968). T h e pack and pups leave the den around the third 

month, but the pups are not proficient hunters unti l they are 12-14 

m o n t h s old (Frame et al, 1979; Schaller, 1972). In a reverse of the 

usua l m a m m a l i a n pattern, it is the females who disperse and the 

males who remain with their natal pack (Wilson, 1975). 

Wild dogs have few predators except man. Occas ional ly l ions kill 

them (Kingdon, 1977). A number of canine diseases are responsible for 

s o m e mortal i ty . M a x i m u m lifespan recorded for free-ranging individu-

als is 11 years (Frame et al., 1979). Individuals in captivity live up to 

nine or ten years (Rosevear, 1974; Grz imek, 1975; Shortridge, 1934). 

See van Heerden (1986) for extensive observations on pathology a m o n g 

captives. Frame et al. (1979) provide detailed long-term information on 

reproduction and demographics for a free-ranging populat ion on the 

Serengeti. 

SOCIAL ORGANIZATION AND BEHAVIOR 

T h i s is the m o s t highly social species in the Canidae . T h e pack is so 

fundamental to wild dogs' existence that it is a lways the bas ic social 

unit, and wild dogs are only rarely seen alone or in pairs (Dorst and 

Dandelot , 1969). A century or more ago, packs s o m e t i m e s had 100 or 

more m e m b e r s (Rosevear, 1974; Shortridge, 1934). T h e writer Karen 

Blixen (Isak Dinesen) saw a single group of about 500 in Masa i land 

(Kingdon, 1977). M a x i m u m pack size has s ince decreased drastically, 

m o s t probably due to h u m a n influences, and groups of 30 or more are 

now extremely rare (Rosevear, 1974). Whether this decrease in maxi -

m u m pack size has brought with it changes in social organization and 

behavior will probably remain an unanswerable quest ion. T h e major-

ity of research on social organization has been conducted on the 
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Serengeti. Kruuk (1972b) gave an average pack size of 11.6, range 2 -40 

(n = 46), with only three observations of lone individuals . Frame et al. 

(1979) collected 10.5 years of cont inuous data there, and found that 

m e a n pack size is 9.8 (range 1-26) with a m e a n of 4.1 (range 0-10) adult 

ma le s per pack and a m e a n of 2.1 (range 0-7) adult females per pack. 

(These figures for pack s izes exclude pups.) In m o s t packs there is a 

preponderance of males (Childes, 1988; Rosevear, 1974; M a l c o l m and 

Marten, 1982; Frame et al, 1979; Reich, 1981; Estes and Goddard, 

1967). T h e s e skewed sex ratios are found in newly born litters (Pien-

aar, 1973; M a l c o l m and Marten, 1982; Estes and Goddard, 1967), and 

represent an interesting and as yet unexplained phenomenon. 

Packs are composed of stable groups of genetically related males . Fe-

males disperse from their natal packs and breed elsewhere (Frame et 

al, 1979). U p o n reaching adulthood, m o s t males remain behind with 

their ma le relatives, while no females stay with their natal pack after 

their third year (Frame et al, 1979). Several sibling females m a y leave 

their natal pack and emigrate together to join another pack that lacks 

adult females (Fanshawe, 1989). Close ly related dogs do not s eem to 

m a t e with one another (Frame et al, 1979), a l though Reich (1981) ob-

served one instance of a young female replacing her mother as domi-

nant and in subsequent years mat ing with her father, then with her 

older brother. Relat ions between pack m e m b e r s are consistently ami-

cable. There is a high degree of m u t u a l interdependence and extremely 

strong group cohesion (Schaller, 1972; Kingdon, 1977; Rosevear, 1974). 

N o individual distance is observed, and pack m e m b e r s usual ly rest in 

close contact with one another (van Lawick-Goodal l and van Lawick-

Goodall , 1971; Wilson, 1975), a trait a lso shared among the canids by 

raccoon dogs [Nyctereutes procyonoides), bush dogs (Speothos venati-

cus), and bat-eared foxes [Otocyon megalotis). Packs cooperate com-

pletely in hunting and m u t u a l defense (Estes and Goddard, 1967). In 

s i tuat ions where compet i t ion would s e e m to be inevitable, partici-

pants a s s u m e appeasement postures , and there is no overt conflict 

(Schaller, 1972). Pack m e m b e r s rarely quarrel with one another, and 

serious fights are rare. Aggress ive behavior does accompany female-fe-

m a l e competi t ion for care of the pups (Buitron 1977; Kingdon, 1977; 

Schaller, 1972; Estes and Goddard, 1967). 

T h e extreme interdependence and cohesiveness in wild dog packs 

m a y be tied closely to the fact that every adult pack m e m b e r con-

stantly switches roles from provider to recipient and back again 



C H A P T E R 9. Genus Lycaon 105 

(Kingdon, 1977). All m e m b e r s of a pack will regurgitate food for both 

pups and other pack members . S ick or disabled dogs who are unable to 

participate in hunting are provided for in this way (Wilson, 1975). T h e 

compuls ion to share food is deeply entrenched; even 6-week-old pups 

regurgitate food for one another (Kühme, 1965a ; Kingdon, 1977). Pack 

m e m b e r s share food even when there is not enough to feed anyone to 

repletion. Food sharing has a s s u m e d an important social role. Solicita-

t ions for food sharing (begging) have c o m e to be used in appeasement 

contexts , and begging/appeasement gestures occur frequently in in-

traspecific interactions (Estes and Goddard, 1967; Kingdon, 1977). 

Ritual ized food-begging behaviors are a key component of the greet-

ing ceremony, which is the m o s t conspicuous social behavior of wild 

dogs. T h i s ceremony involves the entire pack and occurs whenever the 

pack becomes active after a rest period and following the reunion of 

separated pack m e m b e r s (Kingdon, 1977; Estes and Goddard, 1967). It 

is important as a bonding activity and in mot ivat ing the pack for the 

upcoming hunt (Kingdon, 1977). In this ceremony, each pack m e m b e r 

runs around frantically greeting the others. Face l icking and poking 

the nose into the corner of another dog's mouth , gestures derived from 

food-begging behaviors, are prominent e lements (van Lawick-Goodal l 

and van Lawick-Goodal l , 1971; Schaller, 1972; Estes and Goddard, 

1967; Kingdon, 1977). M u c h vocal iz ing (twittering and whining) ac-

companies the ceremony. There is l ittle discernible difference be-

tween the behaviors of high and low ranking individuals (van Lawick-

Goodal l and van Lawick-Goodal l , 1971). Greet ing ceremony behaviors 

grade insensibly into submis s ive behaviors. Thus , the importance of 

al l-around m u t u a l submis s ion to the maintenance of the pack's social 

s tructure is evident. Early researchers suggested that no dominance hi-

erarchy existed within packs (Kühme, 1965a,b; Estes and Goddard, 

1967), a l though Estes and Goddard noted that in one pack a particular 

m a l e was clearly the leader, and in another an adult female had this 

role. Subsequent s tudies suggest that clear dominance hierarchies, a 

separate one for each sex, are present (Reich, 1977, 1981; van Lawick-

Goodal l and van Lawick-Goodal l , 1971). 

African wild dogs are seasonal ly nomadic . Packs live and hunt in a 

smal l area of 2 - 5 k m
2
 during the 3 m o n t h s that the pups are too young 

to travel. T h e rest of the year they range over an enormous area of up 

to 4,000 k m
2
 (Reich, 1977; Kingdon, 1977). H o m e ranges s izes are im-

mense ly variable, influenced at least in part by availabil i ty of prey. 
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They average 1,500-2,000 k m
2
, with as m u c h as 50% overlap between 

the ranges of different packs (Frame et ah, 1979; Reich, 1977). In South 

Africa h o m e ranges are smaller, roughly 450 k m
2
, with interpack range 

overlaps on the order of 10-20% (Reich, 1977). A s would be inevitable 

for such indefensibly large ranges, territoriality is not well developed. 

Scent marking, so prominent in other canids, is not a conspicuous be-

havior in Lycaon (Wilson, 1975). However, the dominant or breeding 

female does urine-mark a great deal around the den while the pups are 

young (van Lawick-Goodal l and van Lawick-Goodal l , 1971). Popula-

tion densit ies are related to prey base, water availability, and densit ies 

of l ions and hyenas (Reich, 1981, cited in Chi ldes , 1988). 

Litt le is known about the relat ionships between packs , which m a y 

be friendly or antipathetic . Packs m a y s imply ignore or avoid each 

other. On occasion, they m a y chase each other (van Lawick-Goodal l 

and van Lawick-Goodal l , 1971). Litt le is known about the processes 

involved in the formation of new packs (Kingdon, 1977). 



Raccoon D o g s (Nyctereutes procyonoides) 
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CHAPTER 10 
Genus Nyctereutes 

Nyctereutes procyonoides: Raccoon Dog 

Raccoon dogs are unl ikely looking canids, with their s tubby legs, rac-

coonl ike facial m a s k s , and pelage so thick it gives them a semispheri-

cal look. They are not closely all ied taxonomical ly with any other 

m e m b e r s of the family Canidae . Al though they are commercia l ly im-

portant as furbearers, there have been few studies of their social orga-

nization or behavior. 

DISTRIBUTION AND HABITAT 

Raccoon dogs are indigenous to Japan, Manchuria , southeastern 

Siberia, China, and northern Indochina. From the late 1920s through 

the 1950s, 4 ,000-9 ,000 individuals were introduced into the western 

U.S.S.R. and the species has now spread through m o s t of western Rus-

sia into Finland, Sweden, eastern Europe, and Germany, and in 1979 

into France (Ikeda, 1986; Mikkola , 1974; Clutton-Brock et al, 1976; 

Novikov , 1962; Stains , 1975; Ognev, 1962). Between 1935 and 1984 ap-

proximate ly 1.4 mil l ion k m
2
 were colonized in this natural expansion 

beyond the original introduction zones (Nowak, 1984). Individuals 

have recently been caught in England and France (Artois and Duchêne , 

1982; N o w a k and Paradiso, 1983). Their range is still expanding 

rapidly in places (Ward and Wurster-Hill , 1989). Raccoon dogs' rela-

tively high reproductive rates, omnivory, overall adaptabil ity, and tol-

erance of h u m a n presence have enabled this populat ion proliferation. 

See N o w a k (1984) for a bibliography on the distribution of raccoon 

dogs in Europe. However, raccoon dogs are now rare in s o m e areas of 

Japan due to extreme h u m a n pressures , and populat ions in southeast-

ern Siberia are also declining due to hunting and habitat destruction 

(Nowak and Paradiso, 1983), so there are l imits to their adaptabil ity. 

109 
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Raccoon dogs exist in subarct ic to subtropical c l imates . Preferred 

habitats are forest, forest borders, or thickly vegetated areas, often in 

river valleys. Areas bordering lakes and watercourses are favored. 

Th ick cover provides smal l an imals and vegetable material , ma ins tays 

of raccoon dogs' diet (Clutton-Brock et al., 1976; Ikeda et al., 1979; 

N o w a k and Paradiso, 1983). Raccoon dogs rest and bear their pups in 

shal low burrows that have been abandoned by foxes or badgers; in hol-

low treetrunks; rock crevices,- or other sheltered areas, such as dense 

vegetation (Ward and Wurster-Hill, 1989; Stroganov, 1962; Novikov , 

1962). 

PHYSICAL CHARACTERISTICS 

Bulky, low-slung, with dense fur and dist inctive facial markings , Nyc-

tereutes procyonoides superficially resembles a raccoon more than a 

canid. Head-plus-body length is 50 -68 cm, with a tail length of 13-25 

cm. S u m m e r weight is 4 -6 kg, increasing to 6 -10 kg before winter hi-

bernation (Novikov, 1962; Stroganov, 1962; Mivart , 1890). T h e legs are 

very short: Th i s is definitely not a cursorial animal . There is great vari-

ation in pelage coloration, and seasonal changes occur as well (Mivart, 

1890), but the bas ic body colors are dusky brown to yellow-brown. T h e 

pelage is thick and soft with long guard hairs. Dorsa l and tail guard 

hairs are black tipped over tawny thick underfur (Clutton-Brock et al., 

1976; Mivart, 1890; N o w a k and Paradiso, 1983). Raccoon dogs have 

long been hunted for their thick fur. T h e l imbs are blackish-brown to 

fawn in color (Clutton-Brock et al, 1976; Mivart , 1890), and the chest 

and underbelly are brown to yel lowish-brown or beige (Novikov, 1962; 

Clutton-Brock et al., 1976; Mivart , 1890). T h e tail, very furry, is usu-

ally less than one third the total body length, and is b lackish dorsally 

and a lighter yel low ventrally (Stroganov, 1962; Novikov , 1962; Mi-

vart, 1890). T h e muzz le is fairly short, and dist inctive facial markings 

resembling those of a raccoon (Procyon lotor) form a m a s k . T h e cheeks 

and areas surrounding the eyes are black, the sides of the neck are yel-

lowish, and the chin and neck are brown. Social grooming is important 

in this species, and the dist inctive facial markings m a y direct a 

groomer to the facial area (Kleiman, 1967). T h e ears are short, wide, 

and rounded with a white interior and brown margins (Mivart, 1890). 

T h e teeth are smal l with the carnassial shear m u c h reduced in com-

parison with the usual canid pattern. T h e molars are large and an extra 
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upper molar is s o m e t i m e s present, giving a dental formula of incisors 

3/3 , canines 1/1, premolars 4/4, molars 2 or 3/3 = 42 or 44 [as opposed 

to the standard canid pattern of incisors 3/3 , canines 1/1, premolars 

4/4, molars 2/3 = 42 (Ewer, 1973; Clutton-Brock et al, 1976)]. 

TAXONOMY 

Nyctereutes has no close affinities with any of the other m e m b e r s of 

the family Canidae . A "peculiar stepl ike subangular process for the in-

sertion of the digastric m u s c l e " is present, "a s i tuat ion s imi lar to that 

found in Otocyon [bat-eared fox] and Urocyon [gray fox] but different 

from Canis, Vulpes, Alopex, and Fennecus" (Stains, 1975, pp. 13-14). 

Another trait found only in Nyctereutes and Otocyon is an inverted 

U-shaped tail posture accompanying the expression of dominance , dur-

ing attack, and accompanying sexual arousal (Kleiman, 1967). Recent 

biochemical analyses support the finding that Nyctereutes (along with 

Otocyon and Urocyon) is not closely related to any other canid taxa 

(Wayne and O'Brien, 1987). Berta's (1987) cladist ic analys is found Nyc-

tereutes and Cerdocyon to be primit ive sister groups within the Cer-

docyon clade. Five or six subspecies are recognized (Ikeda, 1986; 

Stains , 1975; Stroganov, 1962). 

DIET 

Raccoon dogs are omnivorous . T r u e opportunists , they eat what's 

available. Their diets vary depending on season and locale, but every-

where smal l an imal s and plant mater ia l s form the mains tay of their 

diets. Vegetable materia ls , particularly important during the fall sea-

son, include all sorts of fruit, wi ld berries, and the seeds of grain crops 

such as oats (Ward and Wurster-Hill , 1989; Viro and Mikkola , 1981; 

Novikov , 1962; Stroganov, 1962). Smal l prey includes rodents, frogs 

and other amphibians , various birds including g a m e birds and domes-

tic fowl, and eggs (Viro and Mikkola , 1981; Novikov , 1962; Clutton-

Brock et al, 1976; Barbu, 1972). They also eat insects , mol lusks , 

snakes , and l izards (Barbu, 1972; Ewer, 1973; Novikov , 1962). Along 

the seashore raccoon dogs eat crabs, sea urchins, and the carcasses of 

fish, birds, and marine m a m m a l s (Novikov, 1962). Carrion and h u m a n 

refuse are important during the winter m o n t h s when other foods are 

scarce (Viro and Mikkola , 1981). Garbage is scavenged heavily in s o m e 
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areas of Japan (Ward and Wurster-Hill , 1989). In Japan, insects and 

plants, supplemented with fish and crabs, are the principal foods 

throughout the year (Ikeda et ah, 1979). In Finland in s u m m e r the 

m o s t important diet const i tuents are, in decreasing order of impor-

tance, smal l m a m m a l s , plants , and amphibians . In winter, carcasses , 

smal l m a m m a l s , and plants predominate . Detai led information on the 

s tomach contents of Polish raccoon dogs is included in Wlodek and 

Krzywinski (1986). S o m e raccoon dogs gain up to 50% of their body 

weight in the fall and then sleep through the winter months . Others 

who have not eaten enough will not hibernate, or will w a k e up and 

wander in search of food. 

ACTIVITY 

Raccoon dogs are usual ly reported as primari ly nocturnal (Ikeda et ah, 

\919} Müller-Using, 1975f ; Mivart , 1890; Novikov , 1962; N o w a k and 

Paradiso, 1983). A recent study in two regions of Japan showed regular 

diurnal, crepuscular, and nocturnal activity (Ward and Wurster-Hill , 

1989). T h e s e are the only canids who hibernate, though "the process is 

neither profound for individuals nor universal for the species" (Nowak 

and Paradiso, 1983, p. 958). In the Far East , the hibernation period be-

gins in November and continues unti l February, March, or April. En-

tire famil ies of raccoon dogs hibernate in the s a m e burrow (Stroganov, 

1962). Individuals that are inadequately nourished m a y wander about 

in search of food (Novikov, 1962). Warm weather m a y interrupt hiber-

nation as well, and in southerly regions of their range they m a y not hi-

bernate at all (Novikov, 1962; Stroganov, 1962). 

REPRODUCTION 

Raccoon dogs m a t e in the early spring from January to March, with the 

copulatory tie last ing an average of 6 minutes (Valtonen et ah, 1977; 

Stroganov, 1962; Novikov, 1962). After a gestat ion period of 59 -64 

days, anywhere from three to eight pups are born (Valtonen et ah, 

1977; Okuzaki , 1979; Novikov , 1962; Stroganov, 1962). Litters of up to 

19 pups have been reported (Novikov, 1962; Stroganov, 1962). Raccoon 
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dogs s eem to be m o n o g a m o u s , a l though po lygamy occurs among cap-

tives (Novikov, 1962). M a l e s take an act ive role in caring for the pups. 

They provis ion their m a t e s during late gestat ion and after parturition, 

and thereafter feed the pups (Ikeda, 1983, 1986; Stroganov, 1962). Ikeda 

(1983) described the behavior of a pair of wild-caught raccoon dogs and 

their captive-born offspring, and reported that the m a l e ass i s ted in the 

delivery of pups, fed the female and pups, and guarded the pups during 

absences of the female. O k u z a k i (1979) described reproduction in cap-

tives. 

Raccoon dogs are preyed on by wolves and other large carnivores, 

such as lynx, wolverines, and domest ic dogs (Novikov, 1962; 

Stroganov, 1962). They are a lso eaten by h u m a n s in Japan, where they 

are considered to have an agreeable flavor, and where their bones are 

used in medic inal preparations (Nowak and Paradiso, 1983). They are 

hunted for their thick fur, which is used in both Japan and the U.S .S .R. 

SOCIAL ORGANIZATION AND BEHAVIOR 

Relatively little is known about the behavior of raccoon dogs. T h e 

bas ic social unit is the mated pair and their offspring of the year. Es-

tablished pair bonds probably persist from year to year (Ikeda, 1986). 

Raccoon dogs never form packs (Ikeda, 1983). S o m e reports stated that 

raccoon dogs hunt in pairs or family groups (Clutton-Brock et al., 

1976), but a recent Japanese radiotelemetry study indicated that this is 

not consistent ly true (Ward and Wurster-Hill , 1989). Adul ts regularly 

sleep and rest in contact with one another, a behavior peculiar to the 

m o s t social of the Canidae (African hunting dogs, Lycaon pictus, and 

bat-eared foxes or Otocyon megalotis) (Kleiman, 1967). Kle iman also 

pointed out that tail wagging as an express ion of submis s ion occurs in 

all canid species except for Nyctereutes. H o m e ranges vary from 

roughly 200 ha in European populat ions to 2.8 ha in Japan (Ikeda et al., 

1979; N o w a k and Paradiso, 1983). In Japan h o m e ranges on Kyushu 

were 4 9 - 5 9 ha (Ward and Wurster-Hill , 1989). Overlap in h o m e ranges 

at these s tudy s i tes indicated that raccoon dogs are not territorial. 

Capt ives deposit feces at specific latrine sites, one per enclosure, used 

by both parents and offspring. Latrines are also used in the wild (Ikeda, 

1983, 1986; Y a m a m o t o and Hidaka, 1984). T h e s e serve important 
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social functions and m a y be quite conspicuous (Ikeda, 1986). In the 

wild, raccoon dogs are not particularly wary of h u m a n s (Stroganov, 

1962; Mivart, 1890), and they accus tom themselves readily to captivity 

(Mivart, 1890). 

Vocal izat ions include growls, whines, whimpers , and m e w s (Müller-

Using, 1975f ; Mivart, 1890; Stroganov, 1962; Kle iman, 1968). Raccoon 

dogs appear to be the sole representatives of the Canidae that do not 

bark. 



Bat-Eared Fox (Otocyon megalotis) 

Credit: Stephen J. K r a s e m a n n / N a t i o n a l A u d u b o n Society 
Col lec t ion/Photo Researchers , Inc. 



CHAPTER 11 
Genus Otocyon 

Otocyon megalotis: Bat-Eared Fox 

Bat-eared foxes are smal l canids found in two separate regions of 

Africa. They are moderately social, but unl ike any of the other moder-

ately social m e m b e r s of the family Canidae , they are primari ly insec-

t ivorous. 

DISTRIBUTION AND HABITAT 

T h e southernmost subspecies , O. m. megalotis, occurs from South 

Africa northward into Botswana, southern Angola, and western Rhode-

sia. O. m. virgatus, the northern subspecies , is found in Somalia , 

Ethiopia, and southern Sudan, and southward to Tanzania (Kingdon, 

1977; Meester and Setzer, 1971; Ewer, 1973). Bat-eared foxes are 

adapted to arid or semi-arid environments . They are found in grasslands 

and savannas, along woodland edges, and in open acacia woodlands 

(Kingdon, 1977; Lamprecht, 1979). Free-ranging foxes in the Upper 

Limpopo Valley prefer bare, open habitat and require a short, sparse 

herbaceous layer with bare patches, as well as areas suitable for digging 

dens (Berry, 1978). In the Orange Free State, South Africa, and on the 

Masa i Mara G a m e Reserve, Kenya, bat-eared foxes have a strong prefer-

ence for short grass habitat (Mackie and Nel, 1989; Malco lm, 1986). 

Foxes in this region always occur within 2-3 k m of open water (Berry, 

1978). Dens are dug by the foxes themselves , or else are the modified 

burrows of aardvarks or aardwolves (Mackie and Nel , 1989). 

PHYSICAL CHARACTERISTICS 

Bat-eared foxes are relatively smal l canids. They range in weight from 

2 kg to a little over 5 kg. Head-plus-body length ranges from 47 to 67 

cm, and height at shoulder is 3 0 - 4 0 cm. Ear length is an extraordinary 

11-13 c m (Kingdon, 1977; Müller-Using, 1975b ; Malco lm, 1986). T h e 
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bas ic pelage color is grizzled gray to buff with long guard hairs. T h e un-

derparts and throat are light buff. T h e l imbs are dark, shading to dark 

brown or black at their extremities . T h e muzz le and ears are blackish, 

and the insides of the ears are white. T h e tail is long, profusely bushy, 

and tipped in black (Kingdon, 1977; Dorst and Dandelot , 1969; Clut-

ton-Brock et ah, 1976). Individuals of the eastern African subspecies , 

O. m. virgatus, tend toward a buff pelage with dark brown markings , 

as opposed to the b lack of O. m. megalotis (Smithers, 1966). Bat-eared 

foxes' proportionately large ears, a characterist ic shared by m a n y other 

inhabitants of hot, arid c l imates , m a y serve to disperse heat. They also 

help in locating prey. 

In a sample of 25 males and 29 females from Botswana, females 

tended to be larger and heavier than males (Smithers, 1971, cited in 

Berry, 1978). Spec imens from the Limpopo Valley (southern Africa) 

showed no significant sexual d imorphism (Berry, 1978). If there is sex-

ual d imorphism with larger females , this would be a highly unusual , if 

not unique, attribute among the Canidae . 

T h e dentition of Otocyon is unique among the Canidae . At least one 

additional molar is present on both the upper and lower jaws, giving a 

dental formula of incisors 3/3, canines 1/1, premolars 4/4, molars 3 or 

4/4 or 5 = 46 or 50 (Clutton-Brock et al, 1976; Ewer, 1973). (The usua l 

Canidae pattern is incisors 3/3, canines 1/1, premolars 4/4, molars 2/3 

= 42.) Bat-eared foxes have more teeth than any other heterodont pla-

cental m a m m a l . In addition, the carnass ia ls are m u c h reduced, while 

the canines are large and "foxlike" (Clutton-Brock et ah, 1976). Th i s 

dental special izat ion seems to be an adaptat ion to an insect ivorous/ 

omnivorous diet, providing an increased crushing surface and having 

an interlocking form that facil itates rapid chopping m o v e m e n t s (Berry, 

1978; Ewer, 1973). Bat-eared foxes have very rapid jaw m o v e m e n t s 

while eating, "which result from m u s c l e s attached to an unusual ly de-

veloped sub-angular process on the lower jaw which accelerates jaw 

opening" (Gaspard, 1964, cited in Malco lm, 1986). T h e skul l resembles 

that of the gray fox ( Urocyon einereoargenteus), a genus to which Oto-

cyon is not closely related (Clutton-Brock et al., 1976; Berry, 1978). 

TAXONOMY 

In the past , Otocyon was recognized as the only species in the subfam-

ily Otocyoninae, one of the three subfamil ies of the family Canidae 
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(Simpson, 1945). Recently this c lassif ication has been called into ques-

tion, and it now s e e m s well on the way to being discarded entirely 

(Langguth, 1971; Clutton-Brock et al, 1976; van Gelder, 1978; Stains , 

1975). Recent b iochemical analyses support Otocyon's unique generic 

s ta tus (Wayne and O'Brien, 1987): Otocyon does form a distinct lin-

eage within the Canidae . Lamprecht (1979) stated that the genus is a 

l ink between Protocyon, a pr imit ive fossil genus, and the present rep-

resentat ives of the Caninae . 

Coetzee (1967, cited in Berry, 1978) recognized three subspecies: (1) 

O. m. virgatus, which is found from Tanzan ia northward to southern 

Sudan,- (2) 0.222. megalotis, which inhabits semi-arid regions of south-

ern Africa,- and (3) O. 222. canescens, which exists in Ethiopia and So-

mal ia . Meester and Setzer (1971) s tated that 0.222. canescens is proba-

bly the s a m e subspecies as 0.222. virgatus. 

DIET 

Bat-eared foxes rely primari ly on invertebrate prey, but they also in-

clude vegetable material , smal l vertebrates, and carrion in their diets. 

Insects of various k inds—termites , beetles, locusts , ants , crickets, 

grasshoppers, spiders, mil l ipedes, and scorpions—const i tute the bulk 

of materia l eaten (Malcolm, 1986; M a c D o n a l d and Nel , 1986; L a m -

precht, 1979; Nel , 1978; Kingdon, 1977; Schaller, 1972; Shortridge, 

1934; van der Merwe, 1953a). T h i s rel iance on insect prey is unique 

a m o n g the Canidae . Bat-eared foxes a lso eat vegetable material , in-

cluding berries, roots, bulbs, grasses , and fruit, as well as smal l verte-

brate prey, such as rodents, l izards, snakes , and ground-nesting birds' 

nest l ings and eggs. M o l l u s k s are a lso c o n s u m e d (MacDonald and Nel , 

1986). A captive reared by h u m a n s was complete ly omnivorous , con-

suming toast, snakes , Marmi te , bacon, chocolate cake, pudding, bis-

cuits, mice , and insects (Smithers, 1966; Nel , 1978; Kingdon, 1977; 

Dorst and Dandelot , 1969; van der Merwe, 1953a ; Turner 1968; 

Meester and Setzer, 1971; Lamprecht , 1978; Schaller, 1972; Berry, 

1978; Malco lm, 1986). Carrion const i tuted 40% of the s tomach con-

tents (by volume) in two South African bat-eared foxes (Bothma, 

1971a). Shortridge ment ioned that these an imal s are found at carrion. 

N e l (1978) d iscussed diet compos i t ion and foraging habits of bat-eared 

foxes in the Kalahari G e m s b o k Nat iona l Park. Berry (1978) analyzed 

the s tomach contents of 21 road-kil led individuals from South Africa 
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and Botswana and another 18 from the Transvaa l (Berry, 1981), and de-

scribed behaviors assoc iated with food finding and feeding. 

ACTIVITY 

Crepuscular, nocturnal, and diurnal activity patterns have all been ob-

served. Free-ranging an imals in Botswana showed a consistent pattern 

of diurnal activity (Koop and Velimirov, 1982). They are c o m m o n l y 

seen by day in the Kalahari region (Meester and Setzer, 1971). Kingdon 

(1977) stated that they are crepuscular. A captive reared by h u m a n s 

was crepuscular, consistently sleeping through the night (Turner, 

1968). Bat-eared foxes in the L impopo Valley are a lmost entirely noc-

turnal (Berry, 1978). Lamprecht 's (1979) observations of bat-eared foxes 

on the Serengeti showed that 85% of activity occurred after dark, al-

though individuals foraged on cool afternoons as well. In the Kalahari 

G e m s b o k Nat iona l Park, activity patterns are seasonal ly variable, 

with foxes chiefly diurnal in winter and nocturnal in s u m m e r (Nel, 

1978). On the M a s a i Mara G a m e Reserve, Kenya, bat-eared foxes for-

aged a lmost entirely at night (Malcolm, 1986). 

REPRODUCTION 

Females are annual ly monestrous , with a gestat ion period of 6 0 - 7 5 

days. Breeding generally occurs from August to October, al though 

under certain condit ions it m a y be aseasonal (Malcolm, 1986). From 

one to five pups are born. Six out of 12 dens dug up in the L impopo 

Valley contained pups, with litters ranging from one to four (Berry, 

1978). Offspring attain adult s ize by about 6 months (Kingdon, 1977; 

Rosenberg, 1971; Masopust , 1986; Berry, 1978; van der Merwe, 1953a,-

Dorst and Dandelot , 1969; Müller-Using, 1975b). There is a long-last-

ing pair bond; adults m a y renew pair bonds from year to year, return-

ing to the s a m e den site together (Mackie and Nel , 1989). T h e m a l e 

parent m a y play a large part in pup rearing (Nel, 1978). Males stay with 

the pups at the den while the female is away foraging (Malcolm, 1986). 

S o m e variability in social structure assoc iated with pup rearing m a y 

be present. Van Lawick-Goodal l and van Lawick-Goodal l (1971) 

recorded an instance of a social unit consist ing of one male , two fe-

males , and five pups. T h e pups were all suckl ing from both the fe-

males . 
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M a x i m u m lifespan is about 10 years in captivity, and one captive 

l ived a lmos t 14 years (M. Jones, personal communicat ion , cited in 

N o w a k and Paradiso, 1983). In the wild, sources of mortal i ty include 

prédation by leopards, hyenas, b lack-backed jackals , and large raptors. 

H u m a n s also kill bat-eared foxes for their fur and for food (Berry, 1978; 

Dorst and Dandelot , 1969; Kingdon, 1977; Lamprecht , 1979; Short-

ridge, 1934; Davis , 1980; Müller-Using, 1975b). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Bat-eared foxes are moderately social canids. T h e bas ic social unit is 

the mated pair, or the mated pair plus offspring (Lamprecht, 1979; Nel , 

1978; Kingdon, 1977; Meester and Setzer, 1971). Bat-eared fox groups 

often split up to forage, and m a y hunt in groups of two, with separated 

subgroups moving through the s a m e general area (Nel, 1978). Smal l 

family groups (two to five foxes) m a y forage closer to each other, often 

feeding less than 1 m apart (Nel, 1978). In Botswana, bat-eared foxes al-

ways forage in groups of three or four (Koop and Velimirov, 1982), and 

Smithers (1966) ment ioned groups of five to eight individuals feeding 

together. On the M a s a i Mara G a m e Reserve, Kenya, groups ranged in 

size from one to nine (Malcolm, 1986). In the Kalahari G e m s b o k N a -

tional Park, observations over a 7-year period gave a m e a n group size of 

2.72 (range 1-10, η = 623) (Nel et al, 1984a). There, rainfall seemed to 

influence prey availability, which, in turn, was correlated with in-

creased group size of bat-eared foxes. In remote areas, bat-eared foxes 

m a y form loose packs (Mills, personal communicat ion , cited in Berry, 

1978); it is unclear whether these groups are merely aggregations or 

more tightly knit assoc iat ions . Their va lue in antipredator group de-

fense should not be overlooked: Foxes in these large groups are able to 

drive off predators as large as leopards (Mills, personal communica -

tion, cited in Berry, 1978). Groups of bat-eared foxes have been known 

to m o b black-backed jackals (Malcolm, 1986; Davis , 1980). 

Bat-eared foxes show m a n y affiliative behaviors. M u t u a l grooming, 

sleeping and resting in contact, and social play a m o n g adults and juve-

niles are all c o m m o n (Lamprecht, 1979; Berry, 1978; Kle iman, 1967). 

Al logrooming is a frequent social behavior within bat-eared fox 

groups, particularly during early evening and after feeding (Lamprecht, 

1979; Berry, 1978). Social play a m o n g adults without pups s eems to be 

more c o m m o n than in other canid species (Lamprecht, 1979), and play 
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behaviors among juveniles are also prominent (Berry, 1978). L a m -

precht (1979) observed periods of social interaction preceding foraging 

in the evening and following the group's return to the den in the morn-

ing. There is a low degree of intraspecific agonist ic interaction. Bat-

eared foxes fight over food i tems very infrequently (Nel, 1978; L a m -

precht, 1979), perhaps because it is not energetically efficient to defend 

typical smal l food i tems. Lamprecht (1979) suggested that foraging in 

groups m a y be an adaptat ion to facil itate exploitat ion of resources 

whose exhaust ion is t ime-dependent (i.e., insect aggregations) as op-

posed to those whose exhaust ion depends on consumpt ion . 

T h e degree of site affiliation or territoriality varies regionally. In the 

Kalahari G e m s b o k Nat iona l Park, the h o m e ranges of bat-eared foxes 

overlap extensively, and the foxes show no territorial defense or mark-

ing behaviors. In this area Ne l (1978) observed four different groups 

foraging within the s a m e 0.5 k m
2
. Ne l found that over t ime, foraging 

areas tended to shift as well. In Botswana, foraging areas of individuals 

and groups overlap, and there is no evidence of intolerance between 

different groups (Koop and Velimirov, 1982). On the M a s a i Mara G a m e 

Reserve, Kenya, there is little intergroup aggression, and the vast ma-

jority of interactions between foxes from different groups are neutral 

or amicable (Malcolm, 1986). Five or six foxes m a y forage through a 

single area of 0.25 k m
2
 without interacting (Malcolm, 1986). On a 

game farm in the Orange Free State, South Africa, h o m e ranges of dif-

ferent groups overlapped by as m u c h as 55%, but there was no territo-

rial defense (Mackie and Nel , 1989). Th i s low level of intergroup ag-

gression is unique among the Canidae . Berry (1978) found that several 

dens m a y occur within 100 m of one another in the L impopo Valley, 

and on the M a s a i Mara, dens are c lumped (Malcolm, 1986). Population 

density on one study area was 0.8-0.9 per k m
2
, except during M a y - A u -

gust, when foxes gathered on short grass areas, and densit ies as high as 

6 per k m
2
 were recorded (Malcolm, 1986). In contrast, on the Serengeti 

bat-eared foxes mainta in h o m e ranges, and resident pairs or groups are 

intolerant of nongroup conspecifics (Lamprecht, 1979). Es t imated 

h o m e range size is 0 .25-1.5 k m
2
. Outs ide the breeding season in this 

area, bat-eared foxes form transient groups and leave their h o m e 

ranges (Lamprecht, 1979). 

Marking behavior is not particularly well developed. Unl ike m a n y 

canid species, bat-eared foxes do not show intensified marking behav-

ior after agonist ic encounters with conspecifics. On the Serengeti at 
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least, individuals do m a r k the boundaries of, and sites within, the 

h o m e range (Lamprecht, 1979). Kingdon (1977) recorded that males 

m a y urine-mark around the den ; females m a y do so as well, but only 

during estrus. Bat-eared foxes, both captive and free ranging, practice 

site-specific defecation (Berry, 1978; Kingdon, 1977). 

Both Turner (1968) and Smithers (1966) reared s e m i - t a m e bat-eared 

foxes. T h e an imals adapted fairly well to condit ions of captivity and 

had well-developed affiliative social interact ions with their h u m a n 

keepers. 

Lamprecht (1979) described the vocal izat ions of free-ranging bat-

eared foxes, and provided several sonagrams . C o m p o n e n t s of the vocal 

repertoire are, with very few exceptions, of relatively low ampl i tude 

and seem to function at short range. 



Chi l la (Pseudalopex griseus) 

Credit: Jeff Foott 



CHAPTER 12 
Genus Pseudalopex 

Pseudalopex culpaeus: Culpeo 

C o m m o n n a m e s for this species include culpeo, colored fox, large fox, 

culpaeo fox, colpeo fox, and Andean wolf (Fuentes and Jaksic , 1979; 

Cabrera, 1931; Osgood, 1943; Crespo, 1975; Stains , 1975; Langguth, 

1975b; Clutton-Brock et al., 1976). T h e n a m e culpeo appears to be de-

rived from the Chi lean word culpem meaning "madness" or "folly," 

which refers to culpeos' lack of wariness and habit of exposing them-

selves to be shot by hunters (Osgood, 1943). T h e species has long been 

hunted, and its original habitat has been severely disturbed by the in-

troduction of l ivestock ranching. Culpeos are now scarce and rarely 

seen (Fuentes and Jaksic , 1979; Jaks ic et al., 1980). P. culpaeus is on 

Appendix II of C I T E S (Nowak and Paradiso, 1983). On a more hopeful 

note, where food is abundant, these foxes are able to reproduce rapidly 

(Langguth, 1975b). 

DISTRIBUTION AND HABITAT 

Culpeos occur all along the western coastal region of South Amer ica 

from southern C o l o m b i a and Ecuador through Peru, western Bolivia, 

Chi le , and Argentina, down to Tierra del Fuego (Berta, 1987; Langguth, 

1975b; Crespo, 1975; Hershkovitz , 1957; N o w a k and Paradiso, 1983; 

Ewer, 1973; Stains , 1975). They live in a range of habitats from arid to 

semi-arid, including the steppes of Patagonia, the deserts of the Tierra 

del Fuego region, the savannas of Ecuador, and the mounta inous re-

gions of the Andes up to 4,500 m or more (Crespo, 1975; Langguth, 

1975b; N o w a k and Paradiso, 1983). They s e e m to prefer mounta inous 

habitats , at least in the northern part of their range (Fuentes and Jaksic , 

1979). 

S o m e individuals exhibit patterns of seasonal alt i tudinal migration. 

They m o v e up to higher elevations in s u m m e r and in a u t u m n descend 

to lower wintering grounds, a migrat ion of 15-20 k m . T h i s alt i tudinal 
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movement is tied to the seasonal m o v e m e n t s of sheep and hares. How-

ever, m a n y culpeos remain in either high or low country year-round 

and do not migrate (Crespo, 1975). 

PHYSICAL CHARACTERISTICS 

This is the largest of the five species in the genus Pseudalopex and, 

among all the South Amer ican canids, is second in size only to the 

maned wolf (Chrysocyon brachyurus). Head-plus-body length ranges 

from 52 to 120 cm, the tail is 3 0 - 5 1 cm, and weight ranges from 4 to 13 

kg with an average of 7.35 kg (Langguth, 1975b ; Crespo, 1975). See 

Fuentes and Jaksic (1979) for a d iscuss ion of lat i tudinal s ize variat ion 

in this species. T h e shoulders and back are gray with agouti guard 

hairs and fawn underfur. T h e sides of the body are paler than the back, 

and their underparts are buffy, grayish, white, or tawny (Langguth, 

1975b; Clutton-Brock et al, 1976; Hershkovitz , 1957; Osgood, 1934). 

T h e flanks and legs m a y be tawny or rufous, and the upper side of the 

feet is lighter in color (Osgood, 1943; Clutton-Brock et al, 1976; 

Langguth, 1975b). T h e head, neck, and ears are tawny, rufous, or ocher. 

T h e chin is light tawny to ocher, and the jowls and lips are whit i sh or 

buffy (Osgood, 1943; Hershkovitz , 1957; Clutton-Brock et al, 1976; 

Bueler, 1973). T h e tail is bushy and long, and m a y be more than half 

the length of the head and body. On its upper side it is grayish and on 

the underside, dull tawny. It is b lack tipped (Langguth, 1975b; Osgood, 

1943; Hershkovitz , 1957; Clutton-Brock et al, 1976). Culpeos are 

hunted for their fur (Osgood, 1943). 

T h e skul l is very s imilar to that of the side-striped jackal (Canis 

adustus), differing only in the relative sizes of the first and second 

upper molars . T h e canines and premolars are s imple and foxlike 

(Langguth, 1975b; Clutton-Brock et al, 1976). Culpeos are quite s imi-

lar to p a m p a s foxes (P. gymnocercus) in pelage and skul l characteris-

tics, as well as in general appearance. 

TAXONOMY 

Often placed in the genus Dusicyon as D. culpaeus, the species has 

also been placed in the genus Canis (Clutton-Brock et al, 1976; Her-
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shkovitz , 1957; Osgood, 1943; Stains , 1975; Langguth, 1975b; van 

Gelder, 1978; Iriarte et al, 1989; Simonett i , 1986). Unt i l the taxonomy 

of this and the other South Amer ican canid species is clarified, it 

should be retained in the genus Pseudalopex Burmeister, 1856 (Berta, 

1987). Somewhere between four and six subspecies are recognized 

(Cabrera, 1931; Osgood, 1943; Stains , 1975). T h e Santa Elena fox (D. 

culpaeolus) m a y actual ly be conspecific with the culpeo. See Wayne et 

al (1989) for details on morphological differences between P. culpaeus 

and P. griseus, particularly in the l imited region of their sympatry. 

They include an interesting d iscuss ion of sympatry and morphological 

divergence a m o n g canid species as well. 

DIET 

C u l p e o s are general ist predators . Rodents and European rabbits are 

their pr imary prey (Iriarte et al, 1989; S imonett i , 1986, 1988; Jaks ic et 

al, 1980, 1981, 1983; Meserve et al, 1987; Crespo , 1975). Other prey 

i t e m s are bird eggs, insects , and snakes . Plant mater ia l and berries are 

important in the diet, part icularly in s u m m e r and fall (Iriarte et al, 

1989)—a finding that contradicts Crespo ' s (1975) s ta tement that the 

species is strict ly carnivorous. T h e dietary s tudy by Jaks ic et al (1983) 

in continental and insular Chi le , based on both scat and s t o m a c h con-

tent analyses , showed a diet c o m p o s e d primari ly of m a m m a l s , both 

rodents and lagomorphs , as wel l as birds and carrion. T h e culpeos a lso 

ate invertebrates and plant mater ia l . In northern Chi le , rodents are 

the pr imary prey, and repti les and birds are of secondary importance 

(Medel and Jaksic , 1988). Crespo's s tudy of s t o m a c h contents (n = 96) 

in the N e u q u é n province of Argent ina (all seasons) showed strict car-

nivory. T h e diet compos i t ion there was: rodents and hares, 61.4%; do-

m e s t i c m a m m a l s (sheep, catt le , and horses) , 27.4%; other smal l 

i t ems , such as smal l birds, 6% (percentages are by frequency of occur-

rence). Altogether, Crespo identified 17 different i t ems . In C o q u i m b o 

Province, central Chi le , a scat s tudy showed a l m o s t exc lus ive re-

l iance on s m a l l m a m m a l s (Meserve et al, 1987). Another scat s tudy 

in C o q u i m b o Province, which did not d is t inguish between P. cul-

paeus and P. griseus scats , showed m a m m a l s (primarily rodents and 

lagomorphs) , 85.7%; reptiles, 7.3%; and birds, 6.7% of vertebrate re-

m a i n s . Insects , pr imari ly Lepidoptera and Coleoptera , c o m p o s e d 
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95.8% of invertebrates c o n s u m e d (Duran et ah, 1987). C u l p e o s a lso 

eat l izards (Langguth, 1975b; Bueler, 1973). Hershkov i tz (1957) ob-

served culpeos hunt ing rabbits , and s tated that they prey on sheep. 

T h e es tab l i shment of sheep ranching and the introduct ion of Euro-

pean rabbits both occurred around 1915. T h e s e introduct ions have 

had a significant and long-term impact on the diet of culpeos . T h e s e 

foxes play an important role as a predator, especial ly in regulat ing the 

populat ion of introduced European rabbits (Crespo, 1975). Sheep 

ranchers kil l culpeos on the grounds that they pose a m e n a c e to their 

sheep (Langguth, 1975b). 

ACTIVITY 

Diurnal , crepuscular, and nocturnal activity all occur (Jaksic et ah, 

1980, 1981). Hunt ing activity in one Chi lean populat ion was 51.5% di-

urnal, 31.6% crespuscular, and 16.9% nocturnal (Jaksic et ah, 1981). 

Culpeos ' primary prey in this region is diurnal or crepuscular (Jaksic et 

al, 1981). 

REPRODUCTION 

A s is the case for a lmos t all females of the family Canidae , female 

culpeos are annual ly monestrous (Crespo, 1975). Proestrus occurs be-

tween October and July, and estrus occurs between Augus t and Octo-

ber. Gestat ion is 5 5 - 6 0 days, and the pups are born between October 

and December. Females bear about five young (range three to eight) 

(Medel and Jaksic , 1988). Dens are in low shrubs or between rocks 

(Langguth, 1975b; Crespo, 1975). 

SOCIAL ORGANIZATION AND BEHAVIOR 

A l m o s t nothing is known about the social organization of culpeos. In 

N e u q u é n Province, Argentina, a populat ion was 59.2% male , 40.8% 

female, with a populat ion density of 1 fox per 140 ha. Age c lasses were 

biased heavily toward young foxes, with only 5% of the populat ion 

over 24 months of age (Crespo and D e Carlo , 1963, cited in Medel and 

Jaksic , 1988). Crespo (1975) stated that h o m e range size is 4 k m in di-

ameter, although surely this m u s t vary a great deal with differences in 

habitat, resources, and populat ion levels. 
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Pseudalopex griseus: Chilla 

C o m m o n n a m e s for this species include Chico gray fox, Argentine 

gray fox, Argentine fox, l ittle gray fox, p a m p a fox, and chilla (Osgood, 

1943; Clutton-Brock et al, 1976; Stains , 1975; Bueler, 1973). 

DISTRIBUTION AND HABITAT 

Chi l las have been heavily hunted by m a n and are now scarce through-

out m u c h of their range. They exist in the southern reaches of Chi le 

and Argentina, below 25 degrees south lat i tude (Ewer, 1973; Clutton-

Brock et al., 1976; N o w a k and Paradiso, 1983). They are scarce in 

Chi le , where their original habitat has been severely disturbed and 

where they have been subjected to long-term (now illegal) hunting 

pressure (Duran and Cat tan , 1985; Fuentes and Jaksic , 1979; Jaks ic et 

ah, 1980). They are rarely found in the mounta ins of the Andes and 

seem to prefer habitats at lower elevations (Simonett i et ah, 1984; 

Fuentes and Jaksic , 1979; Stains , 1975). They are found on the plains 

and in the low mounta ins of Chi le , Argentina, and Patagonia (Cabrera, 

1931, 1958, cited in Clutton-Brock et al, 1976); in the foothills and 

lowlands of Chi lean coastal regions (Simonett i et ah, 1984); in open 

grasslands,- on ocean beaches (Osgood, 1943; Greer, 1965, cited in 

Fuentes and Jaksic , 1979); and at forest edges (Nowak and Paradiso, 

1983). Chi l las were successful ly introduced to Tierra del Fuego in 1950 

with the goal of controll ing rabbit populat ions (Duran and Cat tan , 

1985). 

PHYSICAL CHARACTERISTICS 

T h i s is the smal les t m e m b e r of the Pseudalopex genus. Tota l body 

length is 80 -90 cm, with a tail length of 3 0 - 3 6 c m (Osgood, 1934). 

Only a l ittle shorter in body length than the p a m p a s fox (P. gymnocer-

cus), chil las are quite slender. T h e bas ic pelage color is gray with 

agouti guard hairs and pale underfur. T h e pelage coloration is quite 

c lose to that of the Sechura fox (P. sechurae) and the hoary fox (P. ve-

tulus), but with a sl ightly more reddish cast . T h e underparts are pale 

gray. T h e head is rust colored and m a y be flecked with white, and the 

chin and base of the m u z z l e are black. T h e ears are large. T h e legs are 
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pale tawny to reddish-brown, and the feet are tawny as well. There 

m a y be a transverse patch of black on the thighs (Osgood, 1934). T h e 

tail, moderately long and bushy, is a mixed pale tawny and black color 

on its underside (Osgood, 1934; Clutton-Brock et al, 1976). T h e skul l 

is foxlike, as are the widely spaced teeth. Overall, the skul l is very s im-

ilar to the skul l of the culpeo (P. culpaeus), except the skul l of P. 

griseus is smaller (Clutton-Brock et al, 1976). Fuentes and Jaksic 

(1979) have documented size differences, which covary with latitude, 

in this species and in the culpeo. 

TAXONOMY 

T h e chilla has been placed in the genus Dusicyon (Clutton-Brock et 

al, 1976; Fuentes and Jaksic , 1979; Jaks ic et al, 1980, 1983; Stains, 

1975) and in the genus Canis (Duran et al, 1987; Duran and Cattan , 

1985; van Gelder, 1978; Langguth, 1975b). Osgood (1943) stated that 

there are three subspecies,- Stains (1975) stated that approximately 

seven are recognized. Stains (1975) included Darwin's fox [the Chi loé 

Island fox (Dusicyon fulvipes)] with P. griseus, the species to which it 

s eems mos t closely allied. N o w a k and Paradiso (1983) do not recognize 

D. fulvipes as a species at all. 

Darwin's fox [Pseudalopex fulvipes (Martin, 1937) or Dusicyon ful-

vipes], was originally supposed to be l imited to Chi loé Island, Chile . 

Unti l recently, it had generally been accepted as an insular subspecies 

of P. griseus (Medel et al, 1990). However, in the 1970s and 1980s a 

populat ion of foxes was discovered on main land Chile , 600 k m north 

of Chi loé Island in Nahue lbuta Nat ional Park. It appeared to be sym-

patric with, and distinct from, the larger, lighter colored P. griseus 

(Medel et al, 1990). T h e s e foxes were not abundant, but s ince 1986 

their populat ion appears to be increasing, concurrent with a chilla pop-

ulat ion decline (Jaksic et al, 1990). S o m e other differences between 

the putat ive species have been observed: P. fulvipes is crepuscular and 

prefers forested habitat, where P. griseus is nocturnal and prefers open 

habitat (Jaksic et al, 1990; Medel et al, 1990). Of course the possibil-

ity remains that D. fulvipes is a variant, melanis t ic form of P. griseus. 

A s Medel et al. (1990, p. 76) note, "the disjunct geographical distribu-

tion apparently shown by [P. fulvipes] is very puzzling." See Medel et 

al. (1990) and Jaksic et al (1990) for scat analyses . 
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DIET 

Simonett i et al. (1984) studied the diet compos i t ion of chil las in a 

coastal desert zone in northern Chi le . From 121 fecal samples col-

lected in mid-winter, they determined that the diet is composed pri-

mari ly of rodents, secondarily of l izards and birds. Tenebrionid beetles 

m a k e up the bulk of the invertebrate prey eaten. Chi l las c o n s u m e 

other invertebrates as well, but not in great quantit ies . T h e proportion 

of vertebrate to invertebrate foods varies seasonally: In winter fewer 

rodents are eaten, and the relative importance of invertebrate prey in-

creases. Plant material is represented infrequently, and its proportion 

was not found to change significantly with the seasons . Jaksic et al. 

(1980) collected and analyzed 278 scats from central Chi le . T h e s e were 

collected in all seasons except winter. T h e s e scats indicated that ro-

dents dominate the diet. Chi l las a lso c o n s u m e a smal l number of 

birds, birds' eggs, snakes , and berries. T h e importance of plant materi-

als, primari ly berries, increases in the a u t u m n . Rabbits are only rarely 

eaten. Jaks ic et al. (1980) characterized chil las as opportunist ic preda-

tors that hunt in patches of open vegetation. 

Jaks ic et al. (1983) presented data on the diet and trophic relations of 

chil las and culpeos (P. culpaeus) in both continental and insular parts 

of the Magal lanes region of Chi le (which lies along the Strait of Magel-

lan). In this study they analyzed both scats and s tomach contents. 

Here chil las prey primari ly on m a m m a l s , and secondarily on birds, 

reptiles, invertebrates, and various plant material . In this region 

chil las are scavengers, and carrion m a k e s up roughly one third of their 

intake. Diet s tudies indicate that sheep are not a major diet compo-

nent (Duran and Cat tan , 1985), a l though traditionally h u m a n control 

efforts have been based on the premise that sheep are an important 

prey of chil las. 

ACTIVITY 

T h e activity patterns of chil las are unclear. T h e best avai lable evi-

dence indicates that they are crepuscular (Jaksic et al., 1980). 

REPRODUCTION 

N o information on reproduction is available, though N o w a k and Par-
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adiso (1983) provided general c o m m e n t s on reproduction in the genus 

Pseudalopex. 

SOCIAL ORGANIZATION AND BEHAVIOR 

N o information on social organization is available, a l though N o w a k 

and Paradiso (1983) provided s o m e general c o m m e n t s on social organi-

zation in the genus Pseudalopex. In southern Chi le a field study esti-

mated populat ion density at 1 fox per 43 ha, with a total populat ion of 

65,800 foxes in 28,300 k m
2
 (Duran and Cat tan , 1985). 

Pseudalopex gymnocercus: Pampas Fox 

One of the five extant species of foxlike canids in South America , P. 

gymnocercus is known by a variety of c o m m o n names , among them 

p a m p a s fox, p a m p a s gray fox, Azara's fox, and Paraguayan fox (Crespo, 

1975; Langguth, 1975b; Kle iman, 1967; Stains, 1975; Clutton-Brock et 

al., 1976). Th i s is one of the more c o m m o n canid species in the central 

and eastern regions of Argentina, al though in s o m e areas its numbers 

have been considerably decreased due to intense hunting by humans , a 

diminishing food supply, and a decrease in réfugia brought about by 

habitat destruction. Pampas foxes have been heavily hunted by man, 

primarily for their fur and also in retribution for preying on poultry. 

Their top speed of 58 kph al lows h u m a n s on horseback to catch up to 

these foxes (Langguth, 1975b). 

DISTRIBUTION AND HABITAT 

Pampas foxes are found in east-central South Amer ica from southeast-

ern Brazil to Paraguay, Uruguay, and northeastern Argentina as far 

south as the Rio Negro (Crespo, 1975; Langguth, 1975b; Cabrera, 1931; 

Ewer, 1973; Bueler, 1973). D u e to intense land exploitation in east and 

central Argentina, p a m p a s foxes have disappeared from m o s t of the 

Province of Buenos Aires, south of Santa Fé, Cordoba, Entre Rios, and 

Uruguay (Crespo, 1975). They are found in a range of lowland habitats 

from the foothills of the Andes eastward to the At lant ic coast, on the 

p a m p a s and h u m i d grass lands of Brazil, in hilly regions, in deserts, in 

open forests, and in dry spiny thickets in the western part of their 
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range in Argentina (Crespo, 1975; Langguth, 1975b; Cabrera, 1931; 

Ewer, 1973; Bueler, 1973). Langguth (1975b) s tated that they are found 

as high as 4,000 m, though Crespo (1975) recorded that in Argentina 

they are primari ly inhabitants of prairie environments from sea level 

up to only about 1,000 m. P a m p a s foxes dig their own dens or use bur-

rows abandoned by armadi l los or v i scachas . They m a y also shelter in 

tree roots or rocky areas (Langguth, 1975b). 

PHYSICAL CHARACTERISTICS 

Pampas foxes are intermediate in size in relation to the other three 

species in the genus Pseudalopex. Langguth (1975b) stated that the 

head-plus-body length is 62 cm, while Bueler (1973) gives a range of 

78.7-81.3 cm. Tai l length is 33 -35 .6 c m (Bueler, 1973; Langguth, 

1975b). Weight ranges from 4.8 to 6.5 kg according to Langguth 

(1975b), whi le Crespo (1975) gives a sl ightly lower average weight of 

4.4 kg. T h e coat is heavy with dense fur and is thick enough to be used 

commercia l ly in garments . Pelage is predominant ly gray on the back 

and sides, sprinkled with black, and there m a y be a media l b lack stripe 

across the back. T h e underparts are pale to whit ish. T h e legs are rusty 

red to yellowish-red and there m a y be a brown spot in the hol low of 

the leg. T h e paws are white to yel lowish (Langguth, 1975b; Bueler, 

1973; N o w a k and Paradiso, 1983). T h e head, neck, and ears are rufous, 

and the intermaxi l lary region is dark gray to black. T h e dark m u z z l e 

dist inguishes p a m p a s foxes from culpeos (P. culpaeus)-, the throat is 

whit ish. Long and bushy, the tail is t ipped in black, and there is a 

b lack caudal gland spot (Langguth, 1975b; Kle iman, 1967). T h e skul l 

resembles that of the red fox (Vulpes vulpes) and is s imi lar to that of 

the culpeo (P. culpaeus). It differs from the latter only in having a 

sl ightly shorter, wider ros trum (Clutton-Brock et al., 1976; Langguth, 

1975b). 

TAXONOMY 

T h e generic s ta tus of this species is unclear. It has been placed in the 

genus Canis (Langguth, 1975b; van Gelder, 1978) as well as in the 

genus Dusicyon (Clutton-Brock et al., 1976; Crespo, 1975; Cabrera, 

1957; Osgood, 1934; Stains , 1975). However, Berta's (1987) recent anal-

ys is justifies retention in the genus Pseudalopex, at least for the t ime 



134 WILD D O G S 

being. See Brum-Zori l la and Langguth (1980) for a d iscuss ion of the 

karyotype of P. gymnocercus (2n = 74), along with other m e m b e r s of 

the Canidae . 

DIET 

Pampas foxes are omnivorous . An analys is of their s t o m a c h contents 

in Argentina (n = 230) showed the following dietary composit ion: 75% 

of all food eaten was of an imal origin; the remaining 25% was plant 

material , most ly fruit from trees and shrubs. T h e importance of plant 

material increased in the autumn. Approximate ly 14% of the food of 

an imal origin was from domest ic animals , primari ly sheep, while the 

remaining 86% was from wild animals . Of these, 54% were m a m m a l s , 

primarily European hares (Lepus europaeus) and smal l rodents (pam-

pas foxes play an important role in controll ing wild rodent popula-

tions). T h e remainder was 3 1 % birds and 10% insects . Altogether 

s o m e 35 i t ems were eaten. Pampas foxes also c o n s u m e frogs, l izards, 

fish, sugar cane from cane plantations, and carrion (Langguth, 1975b). 

Pampas foxes allegedly endanger newborn lambs , and for this reason 

they are poisoned and hunted (Langguth, 1975b). 

ACTIVITY 

Usual ly nocturnal, p a m p a s foxes are also act ive diurnally, particularly 

in regions where h u m a n activity is infrequent (Bueler, 1973; N o w a k 

and Paradiso, 1983). 

REPRODUCTION 

Females are annual ly monestrous . They m a t e in Augus t to October 

and bear their young in October or N o v e m b e r (towards the end of 

spring in South America) . After a gestat ion of roughly 58 days, one to 

eight pups are born,- the usual litter size is three to five. T h e young 

begin accompanying their parents on hunting forays by December or 

January. In the wild, life expectancy is a few years. A captive lived for 

13 years and 8 months (M. Jones, personal communicat ion , cited in 

N o w a k and Paradiso, 1983). 
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SOCIAL ORGANIZATION AND BEHAVIOR 

T h e s e foxes s e e m to be sol itary or semi-sol i tary, hunting singly or in 

pairs (Cabrera, 1940, cited in Kle iman, 1967). Langguth (1975b) stated 

that they are usual ly solitary and meet only during the mat ing season. 

Bueler (1973) recorded the s a m e information, adding that occasional ly 

two are found together during the s u m m e r . N o w a k and Paradiso (1983, 

p. 944) c o m m e n t e d that the m a l e helps to provide food for the family 

(whether these authors refer to P. gymnocercus, P. culpaeus, or both is 

unclear). Based on behavioral observat ions of a single captive, Kle iman 

(1967, p. 371) remarked that, in terms of behavioral patterns, P. griseus 

has the m o s t in c o m m o n with jackals . It "seems as unrelated to the 

fox-like m e m b e r s of the family Can idae as the jackals are." Kle iman 

(1967) observed a single captive us ing a tail posture to express domi-

nance that was identical to that used by coyotes (Canis latrans), 

wolves (Canis lupus), and jackals (Canis spp.), in which the tail is held 

in a straight line, parallel to the line of the back. Pampas foxes are not 

at all wary of h u m a n s . They s o m e t i m e s exhibit a peculiar behavior of 

remaining complete ly mot ion less on the approach of h u m a n s . 

Pseudalopex sechurae: Sechura Fox 

T h e Sechura fox is found only in a smal l region on the northwest coast 

of South America . It is comparable in size and habitat preference to the 

kit fox (Vulpes macrotis) from North America . C o m m o n n a m e s in-

clude Sechuran fox, Sechura desert fox, and Peruvian desert fox (Birds-

eye, 1956; Stains , 1975; Clut ton-Brock et ah, 1976; A s a and Wallace, 

1990; Huey, 1969). A s is a lso true for all m e m b e r s of its genus, l ittle is 

known of its life history or behavior. 

DISTRIBUTION AND HABITAT 

Sechura foxes exist in the coastal zones of northwestern Peru and 

southwestern Ecuador (Huey, 1969; Birdseye, 1956; Cabrera, 1931; 

Ewer, 1973). T h e s e are desert an imal s that l ive in arid habitats , includ-

ing sandy deserts and shifting dunes with low plant cover (Cabrera, 

1931; Huey, 1969). They inhabit the Sechura Desert of northwestern 

Peru, a region described by Huey (1969, p. 1089) as "among the m o s t 
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desolate, arid areas in the Western Hemisphere ." Birdseye (1956, p. 

284) reported that they abounded along the Peruvian coast approxi-

mate ly 200 k m north of L ima, where they inhabited rich cult ivated 

areas, foothills, and beaches, as well as "nearly lifeless desert." In 1969 

Huey reported tracks, droppings, and nocturnal s ightings as c o m m o n 

in the Sechura Desert . Current populat ion levels are unknown. 

PHYSICAL CHARACTERISTICS 

T h i s is the smal les t species in the genus Pseudalopex, even smal ler 

than the hoary fox (Pseudalopex vetulus). Th i s smal l s ize is probably 

an adaptat ion to the demands and restrictions of desert life. Average 

weight is 2.2 kg (Huey, 1969). T h e pelage is s imilar to that of the hoary 

fox (Pseudalopex vetulus) and the chilla (Pseudalopex griseus). It is 

light in color with pale agouti guard hairs and fawn underfur. T h e un-

derbody is cream to fawn. T h e muzz le is short, and the skul l and car-

nass ia l s smal l . T h e canines have been described as "fox-like" (Clut-

ton-Brock et al., 1976; Bueler, 1973). In terms of overall physical 

characterist ics , the Sechura fox is m o s t s imilar to the hoary fox (Pseu-

dalopex vetulus) (Clutton-Brock et al., 1976). Berta (1987) suggested 

that these two species represent a distinct l ineage within Pseudalopex. 

TAXONOMY 

P. sechurae has often been placed in the genus Dusicyon (Clutton-

Brock et al, 1976; Stains, 1975; Birdseye, 1956; Huey, 1969) as well as 

in the genus Canis (van Gelder, 1978; Langguth, 1975b). Recent analy-

sis , however, indicates that it should be regarded as one of the five ex-

tant species in the genus Pseudalopex Burmeister, 1856 (Berta, 1987). 

It is monotypic (Stains, 1975). 

DIET 

Sechura foxes are omnivorous . In s o m e regions their diet is restricted 

by the availabil ity of prey. Individuals inhabiting the Sechura Desert 

proper have the least varied food intake and are principally herbivo-

rous during the winter (Asa and Wallace, 1990; Huey, 1969). At this 

t ime of year, they subs is t primari ly on seed pods of perennial shrubs, 

supplemented with tenebrionid beetles and, very rarely, a smal l verte-
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brate such as a l izard or bird. T h i s seasonal herbivory (up to 99% by 

weight in the dry season in the Sechura Desert) is unique a m o n g the 

Canidae . After the rainy period of El Nino , grasshoppers and mice be-

c a m e important dietary components (Asa and Wallace, 1990). In 

coastal areas the diet is more varied, a l though seeds are still the only 

i t ems in 63% of the scats analyzed. Sechura foxes in coastal areas also 

eat gulls , finches, various sea birds and their eggs, mice , l izards, 

snakes , crabs, beetles, and fish. S o m e of this is undoubtedly consumed 

as carrion (Huey, 1969; Birdseye, 1956; A s a and Wallace, 1990). A vari-

ety of cult ivated fruits are eaten where available, including bananas , 

guavas , papayas , grapes, and mangoes (Birdseye, 1956). T h e captive 

kept by Birdseye (1956) was omnivorous , consuming fish, rodents, 

meat , eggs, insects , bread, and bananas . It would kill and c o n s u m e 

poultry. Sechura foxes are able to survive without access to standing 

water, perhaps by l icking surface condensat ion on foggy mornings (Asa 

and Wallace, 1990). 

ACTIVITY 

Sechura foxes are largely nocturnal (Birdseye, 1956; Huey, 1969). Four 

free-ranging foxes in the Sechura Desert of northwestern Peru began to 

forage before sunset and remained act ive throughout the night. During 

the day, the foxes remained in their dens, occasional ly emerging to for-

age (Asa and Wallace, 1990). Nocturna l activity patterns were not in-

fluenced by lunar phases (Asa and Wallace, 1990). 

REPRODUCTION 

A l m o s t nothing is known about reproduction in these foxes. Birdseye 

(1956) s tated that all three he knew of were born in October or N o v e m -

ber. 

SOCIAL ORGANIZATION AND BEHAVIOR 

A l m o s t nothing is known about the social organization of free-ranging 

Sechura foxes. In the Sechura Desert , four radio-collared foxes occu-

pied two separate h o m e ranges. A single m a l e inhabited one range, and 

an adult female with two subadul ts occupied the other (Asa and Wal-

lace, 1990). 
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Birdseye (1956), who kept a wild-caught female from the age of 

about 10 days, included s o m e casual observations on her behavior. She 

was kept entirely without contact with conspecifics. T h i s female be-

c a m e quite tame, although she a lways remained nervous and was 

"much disturbed" by strangers. She actively sought the company of 

her keepers and seemed to enjoy being scratched. Before becoming full 

grown she was inquisit ive and quite playful. By the age of 18 months 

she played less frequently and usual ly only by herself. She urine-

marked frequently and exhibited site-specific defecation behavior. 

A variety of vocal izat ions emitted by a single human-reared captive 

are described in Birdseye (1956). 

Pseudalopex vetulus: Hoary Fox 

This is a smal l South American canid quite s imilar in physical appear-

ance to the four other species in the genus Pseudalopex. A s is a lso the 

case for the other Pseudalopex species, l ittle is known about the life 

history and behavior of Pseudalopex vetulus. C o i m b r a Filho (1966) re-

marked on this fact s o m e 20 years ago, and his s ta tement still holds 

true. Although these foxes are not particularly rare, no one has yet 

completed a field study of any aspect of their life. C o m m o n n a m e s in-

clude hoary fox, field fox, and smal l - toothed dog. 

DISTRIBUTION AND HABITAT 

T h e s e foxes occur in central, south-central, and east-central Brazil in 

the states of M a t o Grosso , Goiâs , M i n a s Gérais , and Sâo Paulo 

(Langguth, 1975b; Clutton-Brock et al, 1976; C o i m b r a Filho, 1966; 

Ewer, 1973; Bueler, 1973; Stains, 1975; N o w a k and Paradiso, 1983). 

Hoary foxes "may represent the typical grass land canid in the open 

country of central Brazil" (Langguth, 1975b, p. 200). Preferred habitat 

is open country, such as grassy savanna or the campos cerrados (sa-

vannas with scattered trees). T h e foxes m a y take shelter in the bur-

rows of armadi l los (Langguth, 1975b; N o w a k and Paradiso, 1983). 

PHYSICAL CHARACTERISTICS 

Head-plus-body length ranges from 58 to 64 cm, tail length from 28 to 
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32 cm, and weight from 3.6 to 4.1 kg. T h e pelage is short with an over-

all gray tone, though the coats of s o m e individuals m a y be lighter than 

the usual . T h e underparts are light, fawn or cream in color. T h e head is 

gray with white on the throat, and there is b lack on the point of the 

jaw. Ears are tawny with black tips. T h e snout is shorter than in red 

foxes (Vulpes vulpes). T h e legs are gray, tending to yellow, red, or 

tawny on their lateral edges. T h e tail cont inues the color of the back, 

and there is a dark stripe along its dorsal line. T h e tail tip is black, and 

there is a b lack caudal gland spot (Langguth, 1975b; Clutton-Brock et 

al, 1976; Bueler, 1973; N o w a k and Paradiso, 1983). 

T h e m u z z l e is relatively short, and the skul l and teeth are smal l . 

T h e molars are broader than in red foxes. T h e carnass ia ls are reduced 

in proportion to the molars (Berta, 1987), suggest ing a less than strictly 

carnivorous diet and perhaps a rel iance on insects (Langguth, 1975b). 

T h e canines are sharply pointed and foxlike (Langguth, 1975b; Clut-

ton-Brock et al., 1976; Stains , 1975; Bueler, 1973; N o w a k and Paradiso, 

1983). A s in P. sechurae, the ros trum is proportionately shorter than 

those of the other Pseudalopex species (Berta, 1987). 

TAXONOMY 

Often placed in the genus Dusicyon (Stains, 1975; Clutton-Brock et 

al., 1976; Cabrera, 1957), the hoary fox has a lso been included in the 

genus Canis (van Gelder, 1978). Langguth (1975b) grants the hoary fox 

full generic rank, as Lycalopex. In short, its taxonomic s ta tus is dis-

puted. At least for the short term, Berta's (1987) taxonomic analys is 

justifies its retention in the genus Pseudalopex Burmeister, 1856. T h e 

species s e e m s to be monotypic (Stains, 1975). See Wurster and 

Benirschke (1968) for karyotypic information (2n = 74: N F = 76). 

DIET 

N o s t o m a c h content or scat analyses have been publ ished for these 

foxes. They feed on smal l rodents, birds, and insects , particularly 

grasshoppers (Santos, 1945, and Lund 1950, cited in Langguth, 1975b). 

A captive caught rats, mice , and insects and would eat any sort of ani-

ma l food, rejecting all foods of vegetable origin (Lund, 1950, cited in 

Langguth, 1975b). A 3.8 kg captive at the Rio de Janeiro Zoo subs is ted 

on meat , raw eggs, and bananas (Coimbra Filho, 1966). C o i m b r a Filho 
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(1966) stated that hoary foxes eat a higher proportion of foods of ani-

ma l origin than do crab-eating foxes (Cerdocyon thous). Hoary foxes 

are persecuted by h u m a n s because they are thought to kill poultry 

(Langguth, 1975b; C o i m b r a Filho, 1966). 

ACTIVITY 

T h e s e foxes are act ive during the day and early evening (Langguth, 

1975b). 

REPRODUCTION 

T h e usual range in litter size is two to four, born in September (spring-

time). T h e female dens in a deserted armadi l lo burrow or s imilar deep 

cover (Langguth, 1975b ; C o i m b r a Filho, 1966; Bueler, 1973). C o i m b r a 

Filho (1966) reported on a captive pair who bred at the Rio de Janeiro 

Zoo, producing four pups, which were soon abandoned, probably be-

cause their enclosure was inadequate. 

SOCIAL ORGANIZATION AND BEHAVIOR 

Practically nothing is known of the social organization or behavior of 

Pseudalopex or of its relationship with other South Amer ican m e m -

bers of the family Canidae . N o field studies of behavior or social orga-

nization have been done. Reporting on the life of a captive pair housed 

at the Rio de Janeiro Zoo, C o i m b r a Filho (1966) s tated that they gener-

ally lived harmoniously . On one occasion the m a l e at tacked the fe-

male , and the an imals were then separated for a short period and sub-

sequently reunited. N o other disputes followed. Th i s s a m e pair 

reproduced successful ly but abandoned their young soon after birth for 

unknown reasons. 



Bush Dogs (Speothos venations) 

Credit: T o m M c H u g h / N a t i o n a l A u d u b o n Society 
Col lec t ion /Photo Researchers , Inc. 



CHAPTER 13 
Genus Speothos 

Speothos venaticus: Bush Dog 

Bush dogs are peculiar an imals , physical ly unl ike a lmos t all other 

m e m b e r s of the family Canidae . T h e only canid to which bush dogs 

appear s imi lar is the smal l -eared dog, Atelocynus microtis. Bush dogs 

are rarely seen in the wild, and then only fleetingly. A l m o s t all behav-

ioral observations have been m a d e of captive individuals , and virtually 

nothing is known of the behavior and life history of free-ranging ani-

m a l s (Deutsch, 1983; Porton, 1983; Brady, 1982; Coll ier and Emerson, 

1973; Langguth, 1975b). A considerable number of captivity s tudies 

have recently been undertaken (Brady, 1981, 1982; Porton, 1983; Por-

ton et al, 1987; Biben, 1982a,b, 1983; Drüwa, 1976; Kle iman, 1972), 

and there are several accounts of zoo-kept an imals as well (Jantschke, 

1973; Coll ier and Emerson, 1973; Kitchener, 1971). Class i f ied as vul-

nerable by the I U C N , bush dogs s e e m to disappear as h u m a n activit ies 

encroach on their habitat . They s e e m to be particularly affected by for-

est destruction. 

DISTRIBUTION AND HABITAT 

Bush dogs are found in central and north-central South America , from 

the northeastern edge of Argentina north through Paraguay and the 

eastern regions of Bolivia, Peru, and Colombia , north into Panama, and 

east into Venezuela, the G u i a n a s and m o s t of northern and central 

Brazil (Berta, 1984; Clutton-Brock et al, 1976; Langguth, 1975b ; 

N o w a k and Paradiso, 1983; Stains , 1975). They inhabit tropical rain-

forests and are found along forest borders and in wet savannas . They 

s eem to prefer habitats c lose to water and have been characterized as 

semi-aquat ic (Biben, 1982a ; Langguth, 1975b; Bates, 1944; Clutton-

Brock et al, 1976). Bates (1944) remarked on his captive's remarkable 

s w i m m i n g ability. 
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PHYSICAL CHARACTERISTICS 

Bush dogs have a stocky, compact body with a broad muzzle , smal l 

ears, and short legs and tail. Head-plus-body length ranges from 57 to 

75 cm, with a height at shoulder of about 30 c m and a tail length of 

12-15 cm. Weight ranges from 5 to 7 kg (Langguth, 1975b; Her-

shkovitz , 1957; Clutton-Brock et ah, 1976). T h e pelage is a sleek, uni-

form dark brown, with no conspicuous facial or body markings and, 

unl ike m o s t canids, no countershading. T h e neck, hackles , and ears 

are lighter in color and are often described as ocherous. There m a y be a 

lighter patch on the throat, and pale patches or bands m a y be present 

on the body (Hershkovitz, 1957; Clutton-Brock et ah, 1976). Ewer 

(1973; citing Langguth, 1969) stated that a caudal gland is present, al-

though Kle iman (1972) recorded that no caudal glands were evident in 

the spec imens she examined. T h e tail is well furred but not bushy 

(Hershkovitz, 1957). 

T h e dentit ion of bush dogs s e e m s to be special ized for a heavily car-

nivorous diet (Kleiman, 1972). T h e mandible is short and robust, as are 

the canines (Stains, 1975). T h e upper and lower second molars are re-

duced; the upper second molar m a y be absent. T h e lower third molar is 

a lways absent, a peculiarity shared by the dholes (Cuon alpinus), giv-

ing a dental formula of incisors 3/3 , canines 1/1, premolars 4/4, molars 

1/1 or 2 = 38 or 40 (Clutton-Brock et al, 1976; Stains , 1975; Her-

shkovitz , 1957). T h e usual canid dental formula is incisors 3/3 , ca-

nines 1/1, premolars 4/4, molars 2/3 = 42. 

TAXONOMY 

Speothos is universal ly recognized as the monospecif ic genus Speothos 

Lund, 1839. Past classif ication schemes placed Speothos within the 

subfamily S imocyoninae which contained two other monospecif ic 

genera as well, Lycaon (African wild dogs) and Cuon (dholes) (Simp-

son, 1945; Stains , 1975). Th i s was a thoroughly heterogeneous a s sem-

blage by any stretch of the imaginat ion, and the classif ication was 

based only on several dental peculiarit ies within the group. T h e origi-

nal diagnostic characterist ic of S imocyoninae had been "the develop-

ment of the talonid of the lower carnass ia l as a single cusp or ridge" 

(Clutton-Brock et al., 1976, p. 178): In all other canids the talonid has 

two cusps . Whatever the validity of postulat ing a c o m m o n origin of 
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these three genera, they have diverged greatly and ought to be recog-

nized as isolated and dist inct (Clutton-Brock et al., 1976). In addition, 

there is an overall lack of behavioral s imilari ty between Lycaon and 

Speothos, and on the bas i s of behavior alone, they are "probably as 

widely separated from each other as they are from each m e m b e r of the 

Can inae" (Kleiman, 1967, p. 371). In s u m , the subfamily Simocyoni-

nae should be discarded as a taxonomic entity. Recent reclassif ications 

have recognized two subfamil ies within the family Canidae: the sub-

family Otocyoninae, represented by the bat-eared fox, and the subfam-

ily Caninae , containing all other genera (Anderson and Jones, 1984). 

Berta (1984, 1987) d i scussed the taxonomic posit ion of Speothos in de-

tail, suggest ing Atelocynus microtis (small-eared dogs) as the closest 

relative. See Wayne and O'Brien (1987) for an alternative as ses sment , 

based on electrophoretic data from blood and t i s sue samples . They 

suggested that the short l imbs and reduction in number of post-carnas-

sial teeth might be a consequence of dwarf ism rather than an adapta-

tion to particular environmental constraints . Three subspecies are rec-

ognized (Stains, 1975). 

DIET 

Reports on dietary compos i t ion are largely anecdotal or unattributed, 

and no analyses of s t o m a c h contents or scats have been publ ished for 

free-ranging bush dogs. They are reported to feed on a wide variety of 

i tems, including aquat ic invertebrates and vertebrates, birds, various 

smal l terrestrial an imals , and larger South Amer ican rodents, such as 

capybara and paca (Deutsch, 1983; Kle iman, 1972; Langguth, 1975b). 

They m a y capture prey as large as deer, but the primary food source 

s eems to be large rodents (Deutsch, 1983; Hershkovitz , 1957; 

Langguth, 1975b; Kle iman, 1972). Bush dogs probably hunt in packs , 

which would s e e m to be a necessary strategy given the relatively large 

s ize of their preferred prey. There is only one field observation of their 

hunting techniques (Deutsch, 1983; Biben, 1982b). 

Capt ives a t tack and c o n s u m e birds and rodents (Kitchener, 1971), 

and Bates (1944) remarked that anything other than dogs or m e n were 

regarded as potential food by a bush dog raised by h u m a n s . Coll ier and 

Emerson (1973) a lso stated that captives treated any i t ems smal ler 

than their own size as potential prey. 
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ACTIVITY 

Bush dogs seen to be primarily diurnal (Kleiman, 1972; Deutsch , 1983; 

N o w a k and Paradiso, 1983), a l though Langguth (1975b) stated that 

they are active both diurnally and nocturnally. 

REPRODUCTION 

All information on reproduction in bush dogs has been obtained from 

observations of captives. Five captive females in Virginia had no fixed 

reproductive season. Their estrous periods occurred in every month of 

the year, and their pups were born throughout the year (Porton et ah, 

1987). Bush dogs live only in tropical habitats , and therefore their re-

production m a y be released from the seasonal constraints imposed in 

temperate c l imates . "In addition to c l imate , seasonal variation in food 

availabil ity mos t l ikely influences the reproductive t iming of tropical 

species. Bush dogs probably prey on medium-s ized m a m m a l s . . . . 

T h e s e species are typically stable in numbers and density. . . . A rela-

tively stable prey base m a y have al lowed year-round breeding by bush 

dogs and thereby permitted the t iming of reproduction to be influ-

enced by social factors" (Porton et al., 1987, p. 870). T h i s reproductive 

aseasonal i ty m a y also occur in African wild dogs (Lycaon pictus), crab-

eating foxes (Cerdocyon thous), and, in s o m e regions, bat-eared foxes 

(Otocyon megalotis) and golden jackals (Canis aureus) (Porton et al, 

1987; Malco lm, 1986). N o t all tropical canids have this high degree of 

reproductive flexibility, however,- maned wolves (Chrysocyon 

brachyurus), for example , do not. 

T w o young primiparous females had mult ip le estrous periods before 

conception (Porton et al., 1987). Females kept alone or with m e m b e r s 

of their natal group exhibited reproductive suppress ion. Remova l from 

this s i tuat ion and placement with a m a l e resulted in init iation of es-

t a i s (in 9.5-month or older females). T h u s a clear social influence on 

reproduction exists (Porton et al., 1987). Females in estrus a s s u m e a 

lordosis posture, which seems to be unique among the Canidae 

(Kleiman, 1968). Reports give gestat ion periods from 65 to over 80 days 

(Crandall, 1964, cited in Kle iman, 1972; Kitchener, 1971). A likely av-

erage is 67 days (Porton et al., 1987). Litters range from one to six pups 

(Collier and Emerson, 1973; Jantschke, 1973; Langguth, 1975b; Hus-

son, 1978; also cited in N o w a k and Paradiso, 1983). Loss or removal of 
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young pups results in a significantly reduced t ime unti l onset of the 

next estrous period (Porton et al., 1987). 

Few descriptions of parental care behaviors are available, s ince cap-

tive-born pups are often removed from the den by h u m a n caretakers 

soon after birth. Porton (1983, p. 1067) s tated that males exhibit "more 

direct parental care than has so far been described for any other canid 

(and m o s t m a m m a l s ) . " With the obvious exception of lactation, ma le s 

and females show very s imi lar care-giving behavior patterns through-

out the pup-rearing period. T h e male 's presence m a y be a requisite for 

appropriate maternal care-giving behaviors on the part of the female 

(112th Annual Report to the Frankfurt Zoological Garden, 1970, cited 

in Kle iman, 1972). Indeed, the father's presence m a y be required for 

successful pup rearing (Jantschke, 1973). Females m a y compete for the 

high level of parental investment exhibited by ma le s (Porton, 1983). 

T h e social organization of bush dogs is characterized by the intense fe-

male- female compet i t ion found only in other obligately m o n o g a m o u s 

m a m m a l s . 

A captive bush dog lived for over 10 years (M. Jones, personal com-

municat ion , cited in N o w a k and Paradiso, 1983). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Bush dogs appear to be a m o n g the m o s t highly social m e m b e r s of the 

Canidae family. Sightings of free-ranging groups of 7-12 an imals have 

been m a d e (Deutsch, 1983; Defler, 1986), and there has been one sight-

ing of a group of hundreds of individuals (Husson, 1978). Brady (1982) 

s tated that bush dogs live in extended famil ies , which perhaps evolve 

through the continued interaction of parents and offspring after the 

weaning period (Kleiman and Eisenberg, 1973). T h e evidence for this 

assert ion however, is based a lmos t wholly on observations of captives' 

behavior. Biben (1982a) suggested that the fundamental social unit of 

bush dogs is either the pack, the m a t e d pair, or the mated pair accom-

panied by subadult offspring. Individuals m a y also hunt alone 

(Deutsch, 1983). 

In captivity, bush dogs mainta in strong pair bonds, exhibit shared 

parental care of offspring, and show high rates of affiliative behaviors, 

such as sleeping in contact, hunting cooperatively, and having promi-

nent greeting and submiss ion ceremonies (Kleiman, 1982; Biben, 
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1982b; Porton, 1983; Driiwa, 1976). Adult captives can be kept in 

same- or mixed-gender groups, al though unfamil iar individuals m a y 

fight until a dominant / subordinate relationship develops (Kleiman, 

1972). M u t u a l submiss ion ceremonies are prominent in mated pairs 

and family groups, where they probably function to promote group co-

hesion (Brady, 1982). 

Vocal s ignals and close-range appeasement behaviors are also promi-

nent among bush dogs (Brady, 1982; Biben, 1982b). Levels of intraspe-

cific aggression are low, and overt compet i t ion for food, when it oc-

curs, is not aggressive. A m o n g bush dog pups, submiss ive behaviors 

and vocalizing are frequent, while compet i t ion for access to play ob-

jects is m i n i m a l (Biben, 1982b). One typical canid behavior conspicu-

ous by its absence in Speothos is the stereotyped play bow (Biben, 

1982b). 

Food sharing among bush dogs is highly developed (Biben, 1982a). 

Capt ive pups never defend or fight over food or potential prey. Pups 

and parents do shove each other to gain access to food, but they never 

threaten each other or retaliate when jostled (Biben, 1982a). Th i s lack 

of aggression (or this high degree of tolerance) with respect to feeding 

does not appear to be learned by bush dog pups, but rather occurs with-

out prior feeding- or nonfeeding-related experiences (Biben, 1982a). 

Urine-marking behaviors are prominent . Bush dogs m a r k them-

selves and each other, as well as objects in their environment (Brady, 

1982). T o urine-mark, females a s s u m e a handstand posit ion. Their 

s tance m a y function as a visual signal in sexual recognition (Porton, 

1983). African wild dogs (Lycaon pictus) m a y also handstand when 

urine-marking environmental objects, but they do so only briefly 

(Buitron, 1977) and do not back up to environmental objects and place 

their rear paws against them, as female bush dogs will do. Urine mark-

ing of self and pair m a t e s e e m s to function in the formation and main-

tenance of pair bonds (Kleiman, 1972; Brady, 1982; Porton, 1983). 

Urine-marking behaviors are also prominent during agonist ic encoun-

ters (Biben, 1982c). In captivity, bush dogs deposit feces throughout 

their enclosures, as opposed to favoring distinct s ites (latrines or mid-

dens) (Kleiman, 1972). 

Bates (1944) reported that a hand-reared female adapted readily to 

captivity. She interacted frequently and eagerly with famil iar h u m a n s 

and displayed behavior patterns strikingly s imilar to those of domest ic 

dogs. She also had a remarkable s w i m m i n g ability. 
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Partially as a result of quant i tat ive comparat ive studies of bush 

dogs, m a n e d wolves (Chrysocyon brachyurus), and crab-eating foxes 

(Cerdocyon thous), the conventional idea that the more social species 

of canids have more complex, less stereotyped behavioral repertoires 

has been called into quest ion (Brady, 1981, 1982; Biben, 1983; 

Kle iman, 1967; Fox, 1975). Quant i tat ive comparat ive data on bush 

dogs (highly social), crab-eating foxes (moderately social), and maned 

wolves (among the least social of the Canidae) show that the relative 

complexi ty of the behavioral repertoires of each species does not corre-

spond to their degree of social i ty (Brady, 1982, pp. 7-8, 104-120; Biben, 

1983, p. 824). However, major interspecific differences in the relative 

frequencies of particular behavior patterns are evident. Specifically, al-

though bush dogs are more social than m a n e d wolves, they have a 

more l imited behavioral repertoire and more rigidly determinate in-

traspecific interaction sequences than both maned wolves and crab-

eating foxes (Biben, 1983, p. 823). 



Gray Fox (Urocyon cinereoargenteus) 

Credit: R. A u s t i n g / N a t i o n a l A u d u b o n Society 
Col lec t ion/Photo Researchers , Inc. 



CHAPTER 14 
Genus Urocyon 

Urocyon cinereoargenteus: Gray Fox 

There are two species in the genus Urocyon: the gray fox (U. 

cinereoargenteus) and the is land gray fox (17. littoralis), an insular 

species found only on is lands off the southern coast of California. Gray 

foxes are c o m m o n , inconspicuous , medium-s ized canids. They are 

highly adaptable, and their habits are s imi lar to those of red foxes 

[Vulpes vulpes). Their fur, though not of p r e m i u m quality, is widely 

sold commercial ly , which inevitably creates pressure on the species 

from hunting and trapping activit ies . Trapp and Hallberg (1975) and 

Fritzell (1987) surveyed the ecology, life history, and social behavior of 

this species. See Fritzell (1987) for an extensive bibliography. 

DISTRIBUTION AND HABITAT 

Regions along the U . S . - C a n a d i a n border, both to the east and west of 

the Great Lakes , are the northernmost l imit of distribution. From 

here, gray foxes occur southward through all of Nor th Amer ica except 

for the northern Rocky Mounta in region, the northern reaches of the 

Great Basin, and Washington state . T h e range extends south through 

Central Amer ica and into the northwestern corner of South Amer ica 

in Venezuela and C o l o m b i a (Fritzell and Haroldson, 1982; Banfield, 

1974; Trapp and Hallberg, 1975). 

A s might be antic ipated from the s ize of their range, which includes 

two continents, gray foxes are found in m a n y and varied habitats . In 

the eastern Uni ted States , habitats include deciduous woodland, forest 

borders, and, in Florida, scrubby woodland, old fields, c itrus groves, 

and railroad rights-of-way (Wasmer, 1984; Carr, 1945). In T e x a s , gray 

foxes occupy post -oak woodland, pinon-juniper woodland, and wooded 

sect ions of short grass plains (Fritzell and Haroldson, 1982; Trapp and 

Hallberg, 1975). In western North America , they inhabit brushy 
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regions, woodland, nigged or broken terrain, chaparral, pinon-juniper 

woodland, washes , mountains ides , and brushy m e a d o w s (Trapp and 

Hallberg, 1975; Fritzell and Haroldson, 1982). In South Amer ica gray 

foxes are found in dry, open country, and in Venezuela they occur in 

scrub lands (Hershkovitz, 1957; Tate , 1931). Throughout their range 

gray foxes m a y be found in associat ion with cult ivated areas and city 

outskirts . Dens are used year-round but are m o s t important during 

whelping season. They are often located in wooded, brushy, or s imi-

larly sheltered areas, such as rock crevices or outcrops, and brush or 

weed piles, and in hol low logs. Hol low trees are used, and tree dens 

have been found up to 9.1 m above the ground. Underground burrows 

are also used. T h e s e are either the abandoned burrows of other ani-

mals , or ones dug by the foxes. Gray foxes are more likely to use un-

derground burrows in the northern part of their range (Fritzell and 

Haroldson, 1982; Nicho l son et al, 1985; Banfield, 1974; Tate , 1931). 

Unl ike all other canids [with the poss ible exception of corsac foxes 

[Vulpes corsac)} Langguth, 1975a], gray foxes readily c l imb trees and 

are able to scale l imbless trunks and j u m p from one branch to another. 

Gray foxes will often seek refuge in trees when pursued and m a y rest 

or forage there as well (Carr, 1945; Fritzell and Haroldson, 1982; Tay-

lor, 1943; Banfield, 1974). 

PHYSICAL CHARACTERISTICS 

Head-plus-body length ranges from 48 to 73 cm. Tai l length is 27 -44 

cm. Weight ranges from 2.5 to 7 kg, and males are slightly larger than 

females. Banfield (1974) gave the average weight of males as 4.1 kg 

(range 3.4-5.9 kg) and that of females as 3.9 kg (range 3.4-5.1 kg). Juve-

niles reach adult weight by the age of six months . T h e legs of gray foxes 

are proportionately shorter than those of red foxes; therefore gray foxes 

appear smaller although they actually weigh about the s a m e (Fritzell, 

1987). Overall, the fur is grizzled gray and relatively coarse. Guard hairs 

are banded in gray, black, and white. T h e underfur is buff to gray. Un-

derparts are pale whit ish to white. There is a dark stripe extending 

along the dorsal midl ine and continuing down the tail. Portions of the 

sides m a y be cinnamon-rufous in color (Fritzell and Haroldson, 1982; 

Banfield, 1974; Clutton-Brock et al, 1976). T h e throat and jaws are 

white, and the sides of the neck, cheeks, and head are ocher to rusty. 
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T h e chin is gray or brown, and there is a black muzz le patch below each 

eye and on the lower jaw. T h e ears are ocher or tawny (Banfield, 1974; 

Hall and Kelson, 1959; Fritzell and Haroldson, 1982; Clutton-Brock et 

al., 1976). T h e tail is long and well furred, rust in color on its underside, 

with a median dorsal stripe of black coarse hair which continues the 

black dorsal stripe of the back. T h e caudal gland is large, apparently ex-

tending one third to one half the length of the tail. Th i s is the largest 

caudal gland of any canid (Hildebrand, 1952, cited in Clutton-Brock et 

ah, 1976); it is covered by a ridge of stiff b lack guard hairs. 

Desp i te m a n y s imilari t ies to red foxes and placement in the genus 

Vulpes by Clutton-Brock et al. (1976), the skul l and dentit ion of the 

gray fox are quite different from those of Vulpes vulpes (Banfield, 1974; 

Fritzell, 1987). T h e teeth are well developed, a l though the canines are 

not as long as is usua l for vulpines . T h e carnass ia ls and molars are 

"fox-like" (Clutton-Brock et ah, 1976). T h e dentit ion conforms to the 

usual canid pattern of incisors 3/3 , canines 1/1, premolars 4/4, molars 

2/3 = 42. T h e forearm has greater rotational mobi l i ty than that of any 

other species of the Canidae; T h i s m a y be related to gray foxes' un-

usua l tree c l imbing ability (Ewer, 1973). 

TAXONOMY 

There are two species in the genus Urocyon, a l though whether the is-

land gray fox (U. littoralis) deserves specific s ta tus is unclear (Fritzell 

and Haroldson, 1982; Stains , 1975). There are 15 or 16 subspecies 

(Fritzell and Haroldson, 1982; Stains , 1975; Hall and Kelson, 1959). 

S o m e authorit ies have included the gray fox within Vulpes as Vulpes 

cinereoargenteus (Macdonald, 1984; Clutton-Brock et al., 1976). How-

ever, morphological ly, karyotypically, and biochemical ly , enough sig-

nificant differences exist to warrant separate generic s ta tus (Wayne 

and O'Brien, 1987). In North America , fossil representation of U. 

cinereoargenteus is extensive, beginning 1 mil l ion years ago. South 

Amer ican fossil representatives are unknown (Berta, 1987). 

D I E T 

Generally, gray foxes are omnivorous , opportunist ic feeders. Feeding 

patterns m a y vary considerably with season and locale. T h e diet in-
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eludes vertebrates, insects , and plant material . Smal l m a m m a l s are 

generally m o s t important , although during s o m e parts of the year 

plant material m a y be the chief dietary component (Fritzell and 

Haroldson, 1982; Trapp and Hallberg, 1975; Banfield, 1974). In Zion 

Nat iona l Park, Utah, gray foxes are herbivorous, insectivorous, and 

scavengers, more than carnivorous (Trapp and Hallberg, 1975). They 

eat m a m m a l s including lagomorphs, primarily cottontail rabbits,- ro-

dents, such as deer mice , harvest mice , cotton rats, squirrels, wood-

chucks, shrews, and pocket gophers,- and opossums . They c o n s u m e 

deer in the form of carrion. Prédation on domest ic s tock s eems to be 

unusual (Trapp and Hallberg, 1975; Banfield, 1974; Fritzell and Harold-

son, 1982). Gray foxes eat pheasants , ducks, chickens (primarily as car-

rion), and a variety of passerine birds (Ewer, 1973; Trapp and Hallberg, 

1975; Banfield, 1974). Insects m a y m a k e up as m u c h as 4 1 % , by vol-

ume , of food eaten. Orthopterans, Coleopterans, and Lepidopterans are 

all consumed (Trapp and Hallberg, 1975; Banfield, 1974; Langguth, 

1975a). In a u t u m n plant foods m a y form up to 70% (by volume) of the 

diet (Fritzell and Haroldson, 1982). Gray foxes eat fruit (persimmons, 

apples, grapes, juniper, and prickly pear fruit), nuts (hickory and beech 

nuts, acorns, peanuts) , grains, corn, and grasses (Ewer, 1973; Fritzell 

and Haroldson, 1982; Trapp and Hallberg 1975). Fish are eaten when 

available (Banfield, 1974). In the eastern and north-central Uni ted 

States the a u t u m n diet (in decreasing percentage of representation) is 

composed of m a m m a l s , plants, birds, and carrion. In more southerly 

regions, during the winter, arthropods appear in the diet, a l though 

m a m m a l s still have the greatest vo lume. In T e x a s in springtime, 

arthropods, plants, and reptiles are important although less so than 

m a m m a l s (Trapp and Hallberg, 1975). Capt ives reared by h u m a n s are 

omnivorous , consuming milk, mice, birds, eggs, bananas , apples, and 

dog chow (Taylor, 1943). 

A C T I V I T Y 

Members of this species are nocturnal and/or crepuscular. During the 

day they remain concealed, occasional ly moving from one resting 

place to another (Wasmer, 1984; Fritzell and Haroldson, 1982; Sun-

quist , 1989; Trapp and Hallberg, 1975; Banfield, 1974). 
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REPRODUCTION 

Females are annual ly mones trous . M o s t reach sexual matur i ty in 

their first year. T h e breeding season varies geographical ly. In south-

ern lat i tudes (Florida and Georgia) es trus occurs in January and Febru-

ary, whi le in northern regions breeding is later, as late as m i d - M a y in 

N e w York (Fritzell and Haroldson, 1982; Fritzell, 1987; Trapp and 

Hallberg, 1975; Banfield, 1974). See Fo l lmann (1978) for data on the 

m a l e reproductive cycle. G e s t a t i o n in captivity is about 59 days 

(Fritzell, 1987). Fifty-three days is the typical gestat ion period of red 

foxes (Vulpes vulpes), and 63 days the usua l for species in the genus 

Canis. Parturit ion occurs anywhere from mid-March in the south to 

mid-June in the north. Litters range from one to ten pups , wi th the 

m e a n at about four (Fritzell and Haroldson, 1982; Fritzell, 1987; 

N i c h o l s o n et al, 1985; Banfield, 1974; Wood, 1958). M o n o g a m y 

s e e m s to be the usua l breeding strategy, wi th polygyny occurring oc-

cas ional ly as well (Banfield, 1974; Fritzell and Haroldson, 1982; Trapp 

and Hallberg, 1975). M a l e s m a y ass i s t in pup rearing (Banfield, 1974). 

M a l e s of m a t e d pairs forage separately from the females at night and 

do not return repeatedly to the den as the females do (Fritzell and 

Haroldson, 1982). T w o females m a y rear their l itters in the s a m e den 

(Banfield, 1974), which m a y account for N o w a k and Paradiso's (1983) 

s o m e w h a t inflated upper l imit for litter s ize ( 10). By the t i m e the pups 

are 3 m o n t h s old they a c c o m p a n y their parents on foraging expedi-

t ions away from the den, and by the age of 4 m o n t h s they forage inde-

pendently. They remain in the parental h o m e range unti l January or 

February of the fol lowing year. Pups reach adult s ize early in winter 

(Fritzell and Haroldson, 1982; Trapp and Hallberg, 1975; N icho l son et 

al, 1985). 

Gray foxes are preyed on by p u m a s , eagles, and coyotes. T h e pups 

are kil led by large raptors (Fritzell and Haroldson, 1982; Trapp and 

Hallberg, 1975; Ewer, 1973). M a n remains the m o s t significant preda-

tor, kil l ing approximate ly 370 ,000 in the 1979-80 season in the United 

States (Fritzell, 1987). A s m u c h as half the gray fox populat ion m a y be 

"harvested" annual ly in Wisconsin (Fritzell, 1987). M a x i m u m life 

span of a captive was 13 years and 8 m o n t h s (Nowak and Paradiso, 

1983). 
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SOCIAL ORGANIZATION AND BEHAVIOR 

Mated pairs and their offspring form the essential social unit. Each 

family unit generally mainta ins a separate h o m e range (Fritzell and 

Haroldson, 1982). H o m e range sizes vary considerably. Th i s variance is 

at least partially a function of habitat qual i ty and the distribution of 

resources in that habitat (Fuller, 1978). Gender and season also affect 

h o m e range sizes of individuals (Fritzell and Haroldson, 1982). Males 

have larger ranges than females . Population density probably plays a 

role in the size of h o m e ranges (Fuller, 1978). Fritzell and Haroldson's 

(1982) es t imates of h o m e range size, based on radiotelemetry studies, 

are 0 .4-3.2 k m
2
. Other es t imates vary from 30 ha to 2,755 ha (Fritzell, 

1987). See Fritzell (1987) for a detailed s u m m a r y of h o m e range sizes 

and populat ion densit ies in North Amer ican gray fox populat ions . 

Fuller's (1978) radiotelemetry study of the m o v e m e n t s of four females 

in California gave a range of 3 0 - 4 0 ha. Wasmer's (1984) radiotelemetry 

study of an adult female tracked for 2 months in Florida gave a h o m e 

range size of 2.69 k m
2
, consistent with other h o m e range sizes in the 

southeastern United States . Sunquis t (1989) found a m e a n h o m e range 

size of 550 ha for three Florida gray foxes. H o m e range sizes increase in 

the late fall and winter. During whelping season they are at a maxi -

m u m for males and m u c h reduced for females (Nicholson et al, 1985; 

Fritzell and Haroldson, 1982). Subadul ts disperse considerable dis-

tances, up to 84 k m from the natal area (Sheldon, 1953). Banfield (1974) 

stated that tagged juveniles dispersed as far as 135 k m . After the young 

have dispersed, the males tend to leave their m a t e s (Banfield, 1974). 

A number of es t imates for populat ion densit ies have been published. 

Fritzell and Haroldson (1982) es t imated from 1.2 to 2.1 foxes per k m
2
. 

N o w a k and Paradiso (1983) gave a range of 0 .4-10 per k m
2
. Trapp and 

Hallberg (1975) gave a range of 1-27 foxes per 2.6 k m
2
. 

T h e i s sue of territoriality remains unclear. Fami ly groups appear to 

exist in separate areas in Florida and perhaps also in Zion Nat iona l 

Park, U t a h (Trapp and Hallberg, 1975). Scent marking probably plays a 

role in maintenance of these areas: Urine and feces are left in conspic-

uous locations or along travel routes, and feces are often deposited in 

groups (Fritzell and Haroldson, 1982; Trapp and Hallberg, 1975). C a p -

tives cover urine and feces of conspecific cage m a t e s with their own 

scent marks , and pairs m a y sequential ly scent-mark 10-15 t imes in 

the s a m e spot (Fox, 1971a). Taylor (1943) gave a detailed account of 
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five mixed-sex captives raised by h u m a n s . Caged unti l 15 months old, 

they were then al lowed to r o a m freely. A s young pups housed together 

they were "extremely quarre l some" and consistent ly fought. They 

were also playful, and continued to be playful at the age of 10 months . 

By then their play was less aggressive. From the age of 6 m o n t h s on-

ward they slept c lose together. Touch ing noses and l icking inside each 

other's ears were frequent behaviors . Taylor remarked on the conspic-

uous individual variat ion in temperament , noting that s o m e were 

"gentle, t a m e and cooperative," while others were m u c h less so. Fox 

(1970, 1971a), working with captives reared by h u m a n s , m a d e a num-

ber of observations. He recorded (1971a) that gray foxes dominate red 

and arctic foxes in compet i t ive interactions. Pair bonding is "more en-

during" in gray than in red foxes. His s tudies of a single m a l e and a sin-

gle female, captive and reared by h u m a n s , included observations on 

behavioral development, behavior, and the development and use of fa-

cial express ions (Fox, 1971a, pp. 52-53) . Fox and C o h e n (1977) in-

cluded observat ions of captives and remarked on the large a m o u n t of 

social grooming in this species. 

Mewing, a vocal izat ion emit ted only by foxes a m o n g adult m e m b e r s 

of the Canidae , appears in contexts of greeting or submiss ion , as part of 

contact-seeking behavior, and poss ibly as a sign of distress (Cohen and 

Fox, 1976; Tate , 1931). In the nonvulpine Can idae species, mewing 

does not occur after the neonatal period. A s for all m e m b e r s of the 

Canidae , gray foxes growl in contexts of threat and defense (Marten, 

1980; Cohen and Fox, 1976). Snarls function as high intensity agonis-

tic vocal izat ions, on a cont inuum with, and grading into, growls. Barks 

occur in contexts of a larm and threat (Taylor, 1943; Carr, 1945; Tern-

brock, 1963a,b). Screams occur in contexts of defense, distress, greet-

ing, and contact seeking. (Marten, 1980; Cohen and Fox, 1976). C o o s 

are a long-range greeting or contact-seeking call (Marten, 1980; Cohen 

and Fox, 1976). T h i s particular vocal izat ion occurs only a m o n g the 

vulpine species of the Canidae . 

Urocyon littoralis: Island Gray Fox 

Island gray foxes have an extremely restricted insular distribution. T h e 

species is l isted as threatened by the s tate of California, and is being 

considered for l ist ing as endangered or threatened by the U.S . Fish and 
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Wildlife Service (Ginsberg and Macdonald, 1990). T h e natural history 

of the species is quite s imilar to that of gray foxes (U. cinereoargen-

teus). 

DISTRIBUTION AND HABITAT 

Island gray foxes occur on six out of the eight Channel Islands off 

southern California's coast l ine (San Clémente , Santa Catal ina , Santa 

Rosa, Santa Cruz , San Miguel , and San Nico las Islands). T h e largest of 

these is lands, Santa Cruz , is only 38 k m long by 3 -13 k m wide. T w o of 

these is lands are administered by the Nat iona l Park Service, and two 

by the U.S . Navy . 

C l i m a t e on the is lands is mar i t ime Mediterranean,- see Laughrin 

(1977) for information on habitat and vegetation characterist ics . Island 

gray foxes occur in a wide variety of habitats , including sand dunes, 

open forest, grassland, and coastal scrub. D e n s are in rocks or brush, or 

in s imple tunnels . S o m e t i m e s m a n m a d e structures are used. S o m e 

dens are reused in success ive years, others are not. 

PHYSICAL CHARACTERISTICS 

Island gray foxes are approximately 20% smaller than main land gray 

foxes. In other respects the two species appear quite s imilar. Head-

plus-body length is 4 8 - 5 0 c m ; tail length is 11-29 cm. Reported adult 

weights range from 2.1 to 2.8 kg (Ginsberg and Macdonald, 1990; 

Laughrin, 1977). M e a n weight of 15 individuals from one study con-

ducted in early spring was 1.6 kg (Laughrin, 1977). T h i s is a lower av-

erage than is generally reported. Island gray foxes have two fewer tail 

vertebrae than gray foxes (Laughrin, 1977). L ike those of main land gray 

foxes, is land foxes' toenails are long, which facil itates cl imbing. 

TAXONOMY 

T h i s insular species is closely related to its main land congener U. 

einereoargenteus. There is s o m e debate whether it deserves specific 

s ta tus (Fritzell and Haroldson, 1982; Clutton-Brock et al., 1976; Stains, 

1975). There are six subspecies , one from each island. See Gilbert et al. 

(1990) for a d iscuss ion of the genetic relatedness and variabil ity of the 

subspecies , based on restriction fragment po lymorphisms . 
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Island gray foxes dispersed from the main land to the Channel Is-

lands during the late Pleistocene when the northern is lands were a sin-

gle l andmass and the Overwater distance was on the order of 6.5 k m . 

T h e southern populat ions m a y have been transported to the is lands by 

colonizing Nat ive Amer icans s o m e 10,000 years ago (Gilbert et al., 

1990; Fritzell, 1987). Desp i te recent debate, it appears that the foxes on 

San C l é m e n t e have been present on the is land since prehistoric t imes . 

They were not introduced by h u m a n s in 1875, al though s o m e period 

correspondence suggested that an addit ional pair of foxes from Santa 

Cata l ina Island m a y have been introduced at that t ime (Johnson, 

1975). 

DIET 

Island gray foxes are opportunist ic and omnivorous . Scat analys is 

shows a primary reliance on insects (primarily Coleopterans and Or-

thopterans) and seasonal ly avai lable fruit (Laughrin, 1977). T h e foxes 

eat s o m e birds. There are relatively few rodents on the is lands, and 

their remains are correspondingly infrequent in scats (Laughrin, 1977). 

Laughrin (1977) suggested that i s land gray foxes' restricted diets m a y 

be a l imit ing factor in their size. 

ACTIVITY 

Island gray foxes are act ive at all t imes of the day and night, with an 

activity peak in late afternoon to early evening, and lowest activity 

level at 0 0 0 0 - 0 6 0 0 hours (Laughrin, 1977). A field study on Santa C r u z 

Island showed a distinct seasonal influence on activity patterns. In 

summer , activity was main ly crepuscular, while winter brought a 

marked increase in diurnal activity (Fausett, 1982). 

REPRODUCTION 

Courtship begins in January, and mat ing occurs in mid-March. Gesta-

tion is approximately 50 -53 days. (Mainland gray foxes have a gesta-

tion of 53 days.) Pups are born from the end of April to early May. 

M e a n litter size for 24 dens w a s 2.17 pups; the largest litter was five 

pups (Laughrin, 1977). Sex ratios on Santa C r u z Island are 1:1 (n = 275) 

(Laughrin, 1977). Pups remain with the family group until fall, when 
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the famil ies fragment and the young disperse. Yearlings s o m e t i m e s 

disperse long distances (Laughrin, 1977). 

Island gray foxes are unusual ly disease-free. Blood samples from 100 

individuals indicated a complete lack (and lack of exposure to) rabies, 

distemper, and leptospirosis (Laughrin, 1977). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Mated pairs remain together from January to M a y when the pups are 

born, and family units are together from M a y to September. Although 

pairs have been observed throughout the year, is land gray foxes are 

usual ly solitary from September to December (Laughrin, 1977). On 

rare occas ions groups larger than family units have been observed, but 

these aggregations occur only at unnatural food sources . Groups of 

15-20 foxes congregated at a mess-hal l -scrap d u m p site on San Nico las 

Island. In this s ituation, foxes avoided each other but no agonist ic in-

teractions were observed (Laughrin, 1977). 

Laughrin (1977) found that populat ion densit ies varied considerably 

within and between is lands, seeming to depend on habitat diversity 

and food availability. Santa Catal ina, however, has an anomalous ly 

low populat ion density, for no apparent reason. Population densit ies 

range from 0.3 foxes per k m
2
 on Santa Cata l ina to 7.9 foxes per k m

2
 on 

Santa Cruz . H o m e ranges are approximately 0.32 k m
2
 (Laughrin, 

1977). On Santa Cruz Island h o m e ranges of males and females are 

roughly equivalent during the summer . In winter, males ' h o m e ranges 

are roughly twice the size of females ' (Fausett, 1982). Th i s seasonal 

shift, a lso present in main land gray foxes, reflects the females ' restric-

tion to den sites during breeding and pup-rearing seasons . Island gray 

foxes (on Santa Cruz) generally restricted their m o v e m e n t s to their 

h o m e ranges, but there was often such a high degree of range overlap 

that the concept of strict territoriality did not apply (Laughrin, 1977). 

C o m p a r e d with mainland gray foxes, is land gray foxes have higher 

populat ion densities, "smaller h o m e ranges, overlapping use of areas, 

[and] increased proportion of older an imals in the populat ion." T h e s e 

differences are related to their is land habitat with its lower levels of 

high-risk mortal i ty factors, and reduced compet i t ion (Laughrin, 1977, 

p. 43). T h e historical record indicates that considerable populat ion 

f luctuations have occurred. 
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Laughrin (1977) observed frequent scent marking. Consp icuous ob-

jects along travel routes were marked, and scats were a lmos t a lways 

placed "in open conspicuous sites or upon other objects or other scats" 

(Laughrin, 1977, p. 26). Laughrin observed m u t u a l grooming between 

paired adults and an adult and juvenile. He also noted the use of the in-

verted-U tail posit ion. Fighting, accompanied by growling, barking, 

and chasing, occurred often. 



C o r s a c Fox (Vulpes corsac) 
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CHAPTER 15 
Genus Vulpes 

Vulpes bengalensis: Bengal Fox 

Bengal foxes are c o m m o n throughout the Indian subcontinent. They 

are adaptable and small , traits that are at least partially responsible for 

their continued wide dispersal. Johnsingh's (1978) study of behavior 

and ecology is the m o s t extensive research on free-ranging Bengal 

foxes available. 

DISTRIBUTION AND HABITAT 

Bengal foxes are found throughout the Indian subcontinent from its 

southernmost regions up into Nepa l and the Indian state of A s s a m on 

the east and through Pakis tan to the west . They exist in the foothills 

of the Himalayas up to 1,500 m. There are no records of populat ions in 

Afghanistan or Iran (Roberts, 1977; Mitchell , 1977; Johnsingh, 1978). 

T h e s e foxes inhabit both scrubby and open habitats , including al luvial 

plains and agricultural areas. They do not occupy heavily forested 

areas. They dig burrows, which m a y be used for several years (Roberts, 

1977; Mitchell , 1977; Clutton-Brock et al, 1976). 

PHYSICAL CHARACTERISTICS 

Bengal foxes are medium-s ized and typically vulpine in appearance. 

Adult ma les weigh from 2.7 to 3.2 kg; females weigh under 1.8 kg 

(Roberts, 1977). [However, Acharyjo and Misra (1976) give the weight 

of a captive female as 2.4 kg.] Head-plus-body length is 4 5 - 6 0 cm. Tai l 

length is 2 5 - 3 5 c m (Roberts, 1977). T h e pelage is short and smooth, 

and ranges in color from buff to silver-gray with an overall grizzled ef-

fect. T h e dorsal region is darker than the rest. T h e l imbs are tawny and 

the underparts light, a pale sand or ginger shade. T h e tail is propor-

tionately long, more than half the head-plus-body length, and is less 

bushy than that of V. vulpes or V. cana. It is b lack tipped, and m a y 
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have a dark patch over the caudal gland. T h e muzz le is pointy, and 

there m a y be a dark smudged marking along the upper muzz le in front 

of the eyes. T h e backs of the ears are dark brown to gray anteriorly, 

and white inside (Roberts, 1977; Mitchell , 1977; Clutton-Brock et ah, 

1976; Mivart , 1890). See Roberts (1977, p. 101) for comparat ive draw-

ings. T h e skul l is typically vulpine with long, sharply pointed canines. 

T h e molars are well developed (Clutton-Brock et ah, 1976). 

T A X O N O M Y 

According to the analys is of overall characterist ics by Clutton-Brock 

et al. (1976), the Bengal fox is the "most typical" member of the 

Vulpes genus. T h e s e authors stated that it is reasonable to a s s u m e that 

"Vulpes bengalensis typifies the
 v

bas ic fox'" (Clutton-Brock et al., 

1976, p. 155). Stains (1975) noted that V bengalensis has been regarded 

as a subspecies of both V. vulpes and V. corsac. Currently, however, 

specific s tatus s eems warranted (Clutton-Brock et al., 1976; N o w a k 

and Paradiso, 1983; van Gelder, 1978). Vulpes bengalensis is mono-

typic (Stains, 1975). 

D I E T 

Bengal foxes are omnivorous . They rely primarily on insects , smal l 

m a m m a l s , ground-nesting birds, and vegetable material . Johnsingh's 

(1978) analys is of scats of free-ranging Bengal foxes in T a m i l N a d u 

(southeastern India) showed a reliance on beetles, grasshoppers, crabs, 

l izards, field rats, and field mice . S o m e remains of scorpions, ants, ter-

mites , and spiders were also found in scats . Parts of rat snakes , hedge-

hogs, and various birds were found around dens. Mitchel l (1977) ob-

served free-ranging Bengal foxes in Nepa l hunting along rice paddies 

and hedgerows, taking insects and smal l rodents. Other reports men-

tion a reliance on fruit, such as wild melons , ripe fruit of banyan trees 

(Ficus benghalensis), berries, shoots and pods of Cicer arietum, and ber 

fruit (Zizyphus) (Roberts, 1977; Mitchell , 1977; Johnsingh, 1978; Mi-

vart, 1890; Clutton-Brock et al., 1976). Frogs, bird eggs, beetle grubs, 

and moths are also ment ioned as foods of free-ranging Bengal foxes 

(Johnsingh, 1978; Roberts, 1977; Mivart , 1890; Clutton-Brock et al, 

1976). A captive thrived on an a lmos t meat l e s s diet of plantains , rice, 

and mi lk (Webb-Peploe, 1947, cited in Roberts, 1977). 
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ACTIVITY 

Members of this species are generally nocturnal (Roberts, 1977; Mitchell, 

1977), or crepuscular and nocturnal (Johnsingh, 1978). They may occa-

sionally be active through the daylight hours as well (Mitchell, 1977). 

REPRODUCTION 

Mating occurs in December and January. T h e young are born in Febru-

ary and April, after a gestat ion period of 50-53 days. Litters usual ly 

number four (Roberts, 1977; Mitchell , 1977; Asdell , 1964, cited in 

Acharyjo and Misra, 1976). Acharyjo and Misra (1976) observed a cop-

ulatory tie that lasted several minutes in a pair of captives. On one oc-

cas ion Johnsingh observed two different females sequential ly suckl ing 

four pups . T h e parentage of the pups was unknown. There s e e m s to be 

a persistent pair bond, and Johnsingh also observed a m a l e playing 

with 2-4-month-old pups. 

H u m a n s and domest ic dogs are a major mortal i ty factor for free-

ranging Bengal foxes in the T a m i l N a d u area (Johnsingh, 1978). There 

is no information on longevity in this species. 

SOCIAL ORGANIZATION AND BEHAVIOR 

Little is known about the social organization of Bengal foxes. They 

s eem to hunt alone. Johnsingh (1978) reported seeing a group of five al-

m o s t full-grown foxes resting together under a rock. 

Bengal foxes are not particularly wary of h u m a n s and can be found 

near h u m a n habitation. They are readily tamed (Müller-Using, 1975a ; 

Mivart , 1890; Bueler, 1973). Noth ing is known about territorial or 

scent-marking behaviors. They do not practice site-specific defecation. 

Vocal izat ions include whines, growls, and an a larm call characterized 

as a "chattering cry" (Johnsingh, 1978; Mivart , 1890). Yapping or bay-

ing in response to h u m a n s has also been observed (Mitchell, 1977). 

Vulpes cana: Blanford ;s Fox 

C o m m o n n a m e s for this species include hoary fox, Afghan fox, 

Baluchistan fox, and king fox (Roberts, 1977; Ognev, 1962; Novikov, 

1962; Stains, 1975; Clutton-Brock et ah, 1976). Apart from descriptions 
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of physical characteristics and Roberts's notes on diet, nothing is 

known of its natural history or behavior. 

DISTRIBUTION AND HABITAT 

Blanford's foxes are found in a smal l area of Asia . Their distribution is 

not well documented. They occur from northeastern Iran, where they 

are rare, to Afghanistan and northwestern Pakis tan (Roberts, 1977; 

Novikov, 1962; Ognev, 1962; Clutton-Brock et al, 1976; Stains, 1975). 

Recently, Blanford's foxes have been found in Israel and the Sinai 

(Ilany, 1983; Mendelssohn et al, 1987), and two spec imens from 

O m a n have been described as well (Harrison and Bates, 1989). There is 

also a record of a poss ible sighting in the Rann of Kutch (northwestern 

India east of the Arabian Sea, south of Baluchistan) (Ranjitsinh, 1985). 

T h e s e foxes are confined to mountain-s teppe habitat in areas of bar-

ren rocky hills, interspersed with stony plains and smal l patches of 

cultivation. They prefer steep cliffs and rocky terrain (Mendelssohn et 

al., 1987), but they are not found in high mounta in ranges (Roberts, 

1977). 

PHYSICAL CHARACTERISTICS 

These are smal l foxes, weighing no more than 3 kg, with a head-plus-

body length of 4 0 - 5 0 cm, a proportionately long tail of 3 0 - 4 1 cm, and 

ears of 6.5-7.4 c m (Roberts, 1977; Novikov , 1962). Foxes from Israel all 

weighed less than 1.5 kg (Mendelssohn et al., 1987). T h e pelage, for 

which this species has been and is still hunted, is dense, soft, and lux-

uriant. Although variation exists , the bas ic color ranges from straw-

gray to quite dark, and there m a y be a blackish-brown zone running 

down the spine. Overall, m e m b e r s of this species are grayer than cor-

sac foxes (Ognev, 1962; Roberts, 1977; Novikov , 1962; Clutton-Brock 

et al., 1976). T h e flanks are light straw-gray to buff, markedly lighter 

than the back. T h e legs are ocher to buff, though the hind legs m a y be 

darker. T h e toe pads are not furry, a characterist ic that differentiates 

them from Ruppell 's foxes, V. rüppelli (Mendelssohn et al., 1987). T h e 

throat, chest, and underparts are whit ish-straw to white, and the fur 

on these parts is dense, long, and si lky (Roberts, 1977; Ognev, 1962; 

Clutton-Brock et al., 1976). T h e muzzle , slender and delicate, is a griz-

zled gray, and a black band extends from the eyes to the upper part of 
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the muzzle . Both the muzz le and the ears are pointy. Dorsal ly, the ears 

continue the color of the back; inside they are fringed with white 

(Roberts, 1977; Ognev, 1962; Novikov , 1962). T h e tail is luxuriantly 

furred and is a lmost equal to the body in length. General ly straw-gray 

in color, it is flecked by black-t ipped hairs. There is a distinct 

brown-b lack caudal gland spot, and usual ly a dark tip to the tail, al-

though s o m e spec imens m a y have white hairs at the extreme tail tip 

(Roberts, 1977; Novikov , 1962; Ognev, 1962; Clutton-Brock et al, 

1976). 

T h e skul l is quite smal l and delicate (Harrison and Bates, 1989). It is 

markedly smal ler than that of V. corsac, and condylobasal length ex-

ceeds that of the fennec fox [Fennecus zerda), the smal les t member of 

the family Canidae , by only a few mi l l imeters (Clutton-Brock et al, 

1976; Ognev, 1962). T h e range of skul l m e a s u r e m e n t s for V. cana over-

laps only slightly with that of the larger V. rüppelli (Mendelssohn et 

al, 1987). T h e skul l of V. cana is dist inguished by its relatively deli-

cate and slender ros trum (Harrison and Bates, 1989). T h e skul l and 

dentit ion are typically vulpine. T h e nasal bones have a narrow wedge 

form, and the smal l teeth are sharply pointed (Clutton-Brock et al, 

1976; Novikov , 1962). See D a y a n et al (1989) for a d iscuss ion of char-

acter displacement in sympatr ic Blanford's foxes, Rüppell 's foxes (V. 

rüppelli), and red foxes [V. vulpes). 

T A X O N O M Y 

T h e analys is of Clutton-Brock et al. (1976) showed little s imilarity be-

tween V. cana and all other m e m b e r s of the genus Vulpes. Blanford's 

fox m o s t closely resembles Rüppel l 's fox [V. rüppelli), and in skul l and 

dental characterist ics it is m o s t s imi lar to fennec foxes [Fennecus 

zerda) (Clutton-Brock et al, 1976, pp. 155-157). 

V. cana is monotypic (Stains, 1975). 

D I E T 

According to reports of local people in Baluchistan, Blanford's foxes 

rely on fruit for part of their diet, consuming melons , cult ivated 

grapes, and fruits of the R u s s i a n olive [Eleagnus hortensis) (Roberts, 

1977). Roberts (1977) remarks that these foxes probably eat locusts , 

l izards, and rodents as well. According to the scat analys is by 
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Mendelssohn et al. (1987), Blanford's foxes feed on arthropods, beetles, 

grasshoppers, scorpions, and smal l m a m m a l s . In Israel, scat analys is 

shows an insect ivorous diet (Ilany, 1983). 

ACTIVITY 

In Israel, Blanford's foxes are nocturnal (Ilany, 1983). N o other infor-

mat ion on activity patterns is available. 

REPRODUCTION AND SOCIAL ORGANIZATION 
AND BEHAVIOR 

Ilany (1983, p. 150) commented that "observations on behaviour in the 

wild and in captivity show s o m e s imilarity between this fox and the 

fennec, Fennecus zeida." He did not elaborate on this. N o information 

on reproduction or social organization is available. 

Vulpes chôma: Cape Fox 

C o m m o n names for this species include silver jackal, silver fox, and 

C a p e fox (Bothma, 1966, 1971a ; Roberts, 1951; Dorst and Dandelot , 

1969; Ewer, 1973; van der Merwe, 1953a). T h e s e foxes s eem to be com-

m o n in southern Africa but, with the exception of s tudies by Bothma 

(1966, 1971a), no research on their life history or behavior has been 

undertaken. N o records on the behavior of captives are available. 

DISTRIBUTION AND HABITAT 

T h e C a p e fox is the only species in the genus Vulpes that exists in 

Africa south of the equator. T h e range originally encompassed the arid 

and semi-arid western areas of southern Africa (Meester and Setzer, 

1971). Currently it includes northern C a p e Province, southern and 

central Namib ia , Botswana, southwestern Angola, Z imbabwe , and the 

Transvaal (Meester and Setzer, 1971; Clutton-Brock et ah, 1976; Short-

ridge, 1934; van der Merwe, 1953a ; Bueler, 1973). According to Short-

ridge (1934) the range does not extend north of the Z a m b e z i River. 
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T h e s e are an imals of arid environments . They are found mainly on 

open plains and karoo veldt, as well as on the Kalahari savanna 

(Meester and Setzer, 1971; Dorst and Dandelot , 1969; Shortridge, 1934; 

van der Merwe, 1953a). Shortridge (1934) c o m m e n t e d that C a p e foxes 

prefer habitat at the bases of kopjes and along stony ridges. They are 

never found in forested areas. 

PHYSICAL CHARACTERISTICS 

T h e s e are medium-s ized foxes, s imi lar in s ize to Bengal foxes, V. ben-

galensis. Weights range from 3 to 4.5 kg. Head-plus-body length is 

about 56 cm, height at shoulder is 30 cm, and tail length roughly 33 

c m (Dorst and Dandelot , 1969; van der Merwe, 1953a ; Clutton-Brock 

et al., 1976; N o w a k and Paradiso, 1983). Pelage color is silvery-gray 

due to mix ing of b lack and white guard hairs. It is generally soft and 

short, and paler in s o m e individuals than in others (Roberts, 1951; 

Clutton-Brock et al., 1976). T h e neck and sides are lighter in color, and 

the underparts are pale tawny to pale buff. T h e head is dull red and the 

lower jaw dark brown. T h e ears are relatively large, their backs tawny 

with white hairs in front of them. There is a white marking on the 

throat. T h e legs are tawnier than the rest of the pelage (Roberts, 1951; 

Dorst and Dandelot , 1969; van der Merwe, 1953a). T h e tail is thick and 

bushy, and m a y be silvery, pale fawn, buff with brown- or black-t ipped 

hair, or dull yellow. T h e tail tip is a lways entirely black, and there is a 

dark patch over the caudal gland (Dorst and Dandelot , 1969; Roberts, 

1951; van der Merwe, 1953a ; Clut ton-Brock et al, 1976). 

T h e muzz le is short and pointy (Dorst and Dandelot , 1969). T h e 

skul l is very s imilar to that of V. bengalensis, a l though the cranium of 

V. chama is sl ightly wider and the maxi l lary region is sl ightly shorter 

(Clutton-Brock et al, 1976). 

TAXONOMY 

V. chama is one of the three Vulpes species in Africa (the other two are 

V. pallida, the pale fox, and V. rüppelli, Rüppell 's fox). Clutton-Brock 

et al (1976) found a very close s imilari ty to V. bengalensis and a lesser, 

though still high, degree of s imilari ty to V. pallida. N o subspecies 

have been described. 
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D I E T 

T h e mos t detailed information available on any aspect of the natural 

history of C a p e foxes is from stomach-content analyses of wild-caught 

individuals (Bothma, 1966, 1971a). T h e s e reports, combined with oth-

ers of a less detailed nature, show C a p e foxes to be completely omniv-

orous. Bothnia's studies show a diet composed of the following i tems 

(listed in decreasing order of importance): rodents, carrion (not of do-

mest i c hoofstock), insects, and vegetable material . Other dietary i t ems 

are birds, reptiles, lagomorphs, and cult ivated crops. Other food l ists 

include gerbils; field mice and other smal l rodents,- hares,- birds; bird 

nestl ings and eggs,- diverse vegetable material , including wild fruit, 

berries, seeds, roots, and tubers; lizards,- insects , such as white ants, 

beetles and their larvae, and locusts; and carrion (Meester and Setzer, 

1971; Dorst and Dandelot , 1969; Shortridge, 1934; Roberts, 1951; Nel , 

1984; van der Merwe, 1953a). Meester and Setzer (1971) remarked that 

insects s eem to const i tute a major part of C a p e foxes' diets. C a p e foxes 

scavenge around areas of h u m a n use (and refuse) (Roberts, 1951; van 

der Merwe, 1953a). They also cache food (Nel, 1984). 

Bothma's studies overrepresented spec imens from regions of heavy 

sheep farming, but he found no evidence of domest ic s tock in any of 

the 69 s tomachs examined (Bothma, 1971a). T h i s finding should help 

dispel the notion that C a p e foxes kill domest ic stock. They m a y kill 

domest ic fowl, though even this habit is debatable (van der Merwe, 

1953a; Shortridge, 1934). 

A C T I V I T Y 

C a p e foxes are primarily nocturnal with occasional crepuscular activ-

ity (Meester and Setzer, 1971; Dorst and Dandelot , 1969; Nel , 1984; 

Shortridge, 1934; van der Merwe, 1953a). Hunt ing is strictly nocturnal. 

During daylight hours these foxes remain hidden under rocks or in 

their burrows (Dorst and Dandelot , 1969), although pups m a y play out-

side during daylight hours (Nel, 1984). 

R E P R O D U C T I O N 

The breeding season begins in August or September, and the gestation 

period is 7-8 weeks (Roberts, 1951). There are three to five young per lit-
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ter (Meester and Setzer, 1971; Dorst and Dandelot, 1969; van der Merwe, 

1953a). Cape foxes use burrows dug by other animals (van der Merwe, 

1953a). T h e duration of the pair bond and its stability from year to year 

are unknown. S o m e male parental care has been observed, but how long 

the male remains with the family group is unknown. Males provision 

postparturient females for at least a week or two (Nel, 1984). Mult iple 

litters at a den have been observed (Nel, 1984). Some Cape fox subadults 

steal food brought to the pups at the den by the parents (Nel, 1984). 

SOCIAL ORGANIZATION AND BEHAVIOR 

A l m o s t nothing is known about the social organization of C a p e foxes. 

They s eem to be solitary or s o m e t i m e s to assoc iate in pairs (Meester 

and Setzer, 1971; Dorst and Dandelot , 1969; Shortridge, 1934). They 

appear to forage and feed singly, even when the ma le is attached to the 

family group (Nel, 1984). T h e extent to which pairs assoc iate outs ide 

the breeding season is unknown. In the Orange Free State, h o m e 

ranges of C a p e foxes m a y overlap (Nel, 1984). 

Vocal izat ions include growls and barks . A long-range vocal izat ion of 

yelps or yapping barks has been described, but C a p e foxes apparently 

do not howl (Shortridge, 1934; van der Merwe, 1953a ; Dorst and Dan-

delot, 1969). 

Vulpes corsac: Corsac Fox 

Intensively hunted for fur, kil led inadvertently in m a r m o t traps, and 

threatened by set t lement of the steppes on which they live, corsac 

foxes are now m u c h reduced in number (Stroganov, 1962; Ognev, 

1962; N o w a k and Paradiso, 1983). Desp i te their economic importance 

and wide distribution, l ittle is known about the life history and habits 

of this species. Sidorov and Botvinkin (1987) publ ished a detailed study 

of corsac fox distribution and ecology in southern Siberia (Russian, 

with a brief English abstract) . 

DISTRIBUTION AND HABITAT 

Corsac foxes are widely distributed in Asia . They occur from the Azov 

Sea (the northern a r m of the Black Sea) west through northeastern 
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China and Mongol ia to the Transbaika l ian Steppes into northern 

Manchuria . S o m e populat ions occur in northeastern Iran and northern 

Afghanistan (Ognev, 1962; Stroganov, 1962; Novikov , 1962; Clutton-

Brock et al, 1976; Stains, 1975). 

T h e s e are an imals of steppes and subdesert zones. They prefer 

rolling semi-desert habitats and avoid heavy forests, brushy areas, and 

regions of heavy h u m a n habitat ion or agricultural use . In years when 

corsac fox populat ions are high or when food is scarce in their usual 

range, s o m e foxes move into forested steppe habitats . Their range ex-

tends to an elevation of 300 m (Ognev, 1962; Novikov , 1962; 

Stroganov, 1962). Corsac foxes inhabit burrows dug by m a r m o t s , bad-

gers, and other foxes, although s o m e t i m e s they m a y dig burrows of 

their own (Novikov, 1962). 

PHYSICAL CHARACTERISTICS 

Corsac foxes are about two thirds the size of c o m m o n red foxes (V. 

vulpes) and roughly the s a m e size as arctic foxes (Alopex lagopus). 

They look typically vulpine except for proportionately longer legs, 

which m a y be an adaptat ion to the open steppes, and large broad ears. 

Head-plus-body length is 50 -60 cm, with a shoulder height of about 30 

cm, tail length of 2 5 - 3 5 cm, and an ear length of 8 cm. S o m e individu-

als m a y weigh as little as 2.3 kg (Novikov, 1962; Ognev, 1962; 

Stroganov, 1962; Bueler, 1973). 

Pelage color varies with the seasons , but the general effect is of fawn 

to straw-gray, with the winter coat a paler straw-yellow color. T h e 

area along the spine is sl ightly darker. In winter the fur is dense and 

soft, while in s u m m e r it is shorter and coarser and the tail is a lot less 

bushy. T h e flanks are light in color, the l imbs are yellow-red laterally, 

yel low-white medial ly (Mivart, 1890). Chin, throat, chest, and under-

p a y s are very pale (yellowish to pure white). T h e muzz le is slender, 

pointy, and reddish-brown to straw-gray. T h e broad ears, more widely 

set than in V. vulpes, are yellow-gray to rufous-gray posteriorly, 

whitish-yellow to white anteriorly. T h e tail is straw-yellow with a 

paler underside. Its tip is brown or black, and there is a b lack caudal 

gland spot (Ognev, 1962; Novikov , 1962; Stroganov, 1962; Clutton-

Brock et al, 1976; Mivart , 1890). 

T h e skul l is smaller than in V. vulpes, with a more gradually taper-

ing ros trum and a weakly developed low sagittal crest. T h e auditory 
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bul lae are smal l and flat, and the teeth are smal l and weakly devel-

oped, the upper first molar in particular being m u c h reduced in size 

(Novikov, 1962; Ognev, 1962; Clutton-Brock et al, 1976; Stroganov, 

1962). 

T A X O N O M Y 

T h e analys is by Clutton-Brock et al (1976) showed a close resem-

blance to V. bengalensis, the Bengal fox. Ognev (1962) and Stains 

(1975) s tated that there are three subspecies , while Stroganov (1962) 

l isted four, two of which occur in Siberia. 

D I E T 

C o r s a c foxes exhibit the dietary patterns typical of m o s t vulpine 

species. They eat smal l m a m m a l s , such as voles, mice , pika, young 

m a r m o t s , hedgehogs, jerboas, ground squirrels, hares, and polecats . 

Other prey i t ems include birds and their eggs, smal l reptiles such as 

l izards, frogs, insects , and carrion. They are not known to at tack do-

mes t i c fowl (Novikov, 1962; Ognev, 1962; Stroganov, 1962; Clutton-

Brock et al, 1976; Bueler, 1973). A s tomach-content analys is of 18 cor-

sac foxes in Transba ika l ia (Brom et al, 1948, cited in Stroganov, 1962) 

showed the following: rodents, 85%; insects , 22%; undetermined 

m a m m a l s , 16.5%; carnivores (polecats and other corsac foxes), 5.5%; 

birds, 5.5%. Seasonal changes in food consumpt ion patterns are smal l 

(Novikov, 1962). Corsac foxes can exist for long periods without access 

to water (Novikov, 1962; Ognev, 1962). 

A C T I V I T Y 

Free-ranging corsac foxes s e e m to be nocturnal (Stroganov, 1962; 

Novikov , 1962). Capt ives at the Tierpark Berlin (in what was once East 

Berlin) were also act ive during the day (Dathe, 1966). 

R E P R O D U C T I O N 

Estrus occurs in January or February (Novikov, 1962; Ognev, 1962) and 

the young are born after a gestat ion period of 5 0 - 6 0 days (Novikov, 

1962; Stroganov, 1962). Capt ives at the East Berlin Zoo had gestat ion 
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periods of 4 9 - 5 1 days and reproduced readily (Dathe, 1966). Litter size 

ranges from two to 11 pups, with a usual range of 2-6 (Dathe, 1966; 

Ognev, 1962). T h e importance of the ma le with respect to pup rearing 

is unclear. In captivity, males m a y safely be left with their parturient 

mates , and thereafter they m a y play s o m e part in rearing and defend-

ing the young (Dathe, 1966). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Corsac foxes are more gregarious than other fox species (Ognev, 1962), 

although continued long-term hunting pressure from m a n m a y have 

exerted a strong selective pressure against their highly visible social 

organization. Sites with large numbers of s imul taneous ly inhabited 

burrows known as "Corsac cit ies" used to be reported but now no 

longer exist (Novikov, 1962; Ognev, 1962). Smal l packs m a y hunt to-

gether (Dinnik, 1914, cited in Ognev, 1962; Stroganov, 1962), and sev-

eral foxes may live in one burrow (Ognev, 1962). Whether these packs 

are parent-offspring groups or more complex social arrangements is 

unknown. 

In captivity, corsac foxes are readily tamed and are quite sociable 

and playful (Dathe and Pedersen, 1975; Ognev, 1962). Vocal izat ions in-

clude whimpers , growls, and barks. 

Vulpes ferrilata: Tibetan Sand Fox 

Little is known about Tibetan sand foxes, a smal l member of the 

Vulpes group from the Himalayan region. 

DISTRIBUTION AND HABITAT 

Tibetan sand foxes occur in Tibet and in the M u s t a n g District of 

northern Nepal (Mitchell, 1977; Clutton-Brock et al, 1976; Stains, 

1975). Bueler (1973) stated that they m a y occur in the Sutlej Valley of 

extreme northwestern India. T h e s e foxes live on high plateaus in 

alpine desert habitat at elevations of 3,000 m and above (Mitchell, 

1977; Clutton-Brock et ah, 1976). In the M u s t a n g District of northern 

Nepal , they live on barren slopes and streambeds . In this s a m e region, 

where they are common, their tracks are abundant in new snow along 
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s tream banks and around wheat fields (Mitchell, 1977). Dens are in 

piles of boulders and in burrows under large rocks. 

P H Y S I C A L C H A R A C T E R I S T I C S 

Tibetan sand foxes are m e d i u m sized in relation to the other nine 

species in the genus Vulpes. Head-plus-body length ranges from 57.5 

to 70 c m with a tail length of 40 -47 .5 c m (Mitchell, 1977). Mivart 

(1890) gave a tail length of only 29.5 c m for the spec imen he examined, 

and Stains (1975) remarked that their tails are proportionately shorter 

than those of other vulpines. T h e s e foxes are typically foxlike in ap-

pearance, the only remarkable feature being a particularly elongated 

ros trum (i.e. long snout) (Mitchell, 1977; Clutton-Brock et al., 1976). 

Male s weigh up to 7 kg (Mitchell, 1977). T h e ears are not as large rela-

tive to body size as in s o m e of the other fox species, perhaps as an 

adaptat ion to the extreme c l imate . T h e pelage is thick, with long fur 

on the legs and feet (Mitchell, 1977; Mivart , 1890; Stains, 1975). T h e 

pelage on the back and sides of the body is pale to bright rusty-yellow, 

sandy, or pale gray agouti (Clutton-Brock et al., 1976; Mitchell , 1977; 

Mivart , 1890). Mivart (1890) ment ioned a dist inct white area on the 

chest surrounded by gray fur. T h e insides of the ears and the tip of the 

very well-furred tail are white as well. There m a y be a dark spot or 

streak on the tail over the caudal gland area (Clutton-Brock et al., 

1976). T h e sides of the neck and body, as well as m o s t of the tail, are a 

mixture of b lack and white or gray hairs, giving an overall gray appear-

ance (Mivart, 1890; Mitchell , 1977). T h e l imbs are yel lowish-rufous to 

tawny on their fronts (Clutton-Brock et al., 1976). 

T h e skul l of m e m b e r s of this species is elongate with a particularly 

narrow maxi l lary region. T h e canines are remarkably elongated and 

pointy, and the cheek teeth are widely spaced and well developed 

(Clutton-Brock et al., 1976). T h e auditory bul lae are quite well inflated 

(Mitchell, 1977). 

T A X O N O M Y 

Phenotypic analys is shows the c losest s imilari ty with V. corsac. T h e 

Tibetan sand fox m a y have evolved from this s imi lar congeneric in re-

sponse to its special ized environment (Clutton-Brock et ah, 1976). V. 

ferr Hat a is monotypic (Stains, 1975). 



176 WILD D O G S 

DIET, ACTIVITY, REPRODUCTION, AND SOCIAL ORGANIZA-
TION AND BEHAVIOR 

A l m o s t nothing is known of the life history and habits of these foxes. 

They do not s eem to be solitary. Mitchel l (1977) observed pairs hunt-

ing together. He stated that they prey on rodents, lagomorphs, and 

ground-nesting birds. Bueler (1973) stated that they eat rockhares 

(black nosed pikas). Free-ranging individuals breed in late February, 

and two to five pups are born in April or M a y (Mitchell, 1977). 

Vulpes macrotis: Kit Fox 

These foxes are the smal les t of the three species of Vulpes occurring in 

North America and are among the smal les t of the vulpines worldwide. 

In m a n y respects kit foxes are the North American counterparts of the 

fennec foxes (Fennecus zerda) of North Africa. Both species exhibit 

shared adaptat ions to the extreme arid condit ions of the deserts they 

inhabit. A s is also true for swift foxes (V. velox), kit fox populat ions 

have been drastically reduced in s o m e areas due to h u m a n activit ies. 

Poisoning campaigns , shooting, trapping, and habitat destruction have 

all played their part. Like swift foxes, kit foxes have little wariness of 

traps and poison baits and are kil led frequently, though usual ly inad-

vertently, in coyote-control efforts. (McGrew, 1977, 1979; Egoscue, 

1956, 1962; Morrell, 1972). T h e subspecies V. m. mutica (San Joaquin 

kit fox) was classified as a federally protected endangered species in 

1966, and as rare by the state of California (OTarrell , 1984; Samue l and 

Nelson, 1982). A number of authorit ies consider V. macrotis a sub-

species of V. velox, the kit fox (see taxonomy section below). 

DISTRIBUTION AND HABITAT 

Kit foxes occur in arid and semi-arid regions of the western United 

States and northwestern and north-central Mexico , including the Baja 

Peninsula. In the United States the range includes the extreme south-

western corner of Oregon and extends southward to portions of Idaho, 

Nevada, Utah, California, Arizona, and N e w Mexico (McGrew, 1979; 

Boynton, 1970; Egoscue, 1956; Samue l and Nelson, 1982; OTarrel l , 

1987). See OTarre l l (1987) for a detailed distribution map . 
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Kit foxes occur in dry habitats , such as scrub desert. In U t a h the ma-

jority of kit fox sightings are in areas of desert shrub at elevations 

below 1,600 m (McGrew, 1977). Dens or burrows are used year-round. 

T h e s e are often found in groups on preferred sites, with 8 or 10 dens 

within 0 .8-1.2 ha. M o s t of these are not used s imultaneously , and kit 

foxes m a y m o v e from one den to another. Whelping dens are separated 

by distances of at least 3.2 k m (Egoscue, 1962). Dens , particularly 

those used by family groups, have mul t ip le entrances. Less complex 

smal l burrows are used as refuges when away from the h o m e den 

(Egoscue, 1962; McGrew, 1979; Boynton, 1970). Kit foxes are not par-

ticularly wary of h u m a n s and m a y den within 50 m of a building 

(Egoscue, 1956, 1962). Al though kit foxes are desert canids, they can 

swim; Reeder (1949) observed a kit fox at tempting to ford a broad, 

swift-flowing canal. 

PHYSICAL CHARACTERISTICS 

Kit foxes are typically vulpine in appearance, and are slightly smal ler 

than, but very s imi lar to, swift foxes (V. velox). Kit foxes are the smal l -

est m e m b e r s of the North Amer ican Vulpes species, averaging 2 5 % 

smaller than red foxes (V. vulpes) in m o s t linear measurements . They 

are thoroughly adapted to their desert existence, and share m a n y of the 

characterist ics of other arid-habitat vulpines (i.e., V. rüppelli, V. cana, 

V. corsac, V. velox, and Fennecus zerda), such as smal l size, light-col-

ored pelage, large ears, and nocturnal habits (McGrew, 1979; Golightly 

and Omhart , 1984; Thornton and Creel, 1975; Turkowsk i , 1973). 

Pelage coloration is variable, but the essential tones are dusty grizzled-

gray, yellow-gray, or buff-gray, with the shoulders, f lanks, and chest 

ranging from buff to orange. G u a r d hairs are black tipped or banded 

with black and white. T h e underfur is heavy and somewhat coarse. 

T h e underparts are light buff to white. T h e thick fur acts as insulat ion 

against both heat and cold. T h e legs are slender and continue the color 

of the body. T h e soles of the feet are protected by stiff tufts of hair, a 

trait that m a y improve traction on loose sandy surfaces, as well as pro-

tecting against extremes of temperature (Boynton, 1970; Turkowski , 

1973; McGrew, 1979; Grinnel l et al, 1937, cited in McGrew, 1979). 

T h e ears are huge, a trait c o m m o n a m o n g desert-dwelling m a m m a l s . 

They are proportionately larger than in swift foxes (Zeveloff, 1988). 

Lined by a network of fine hairs, they are buff at their base . T h e 
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muzz le and vibrissae are generally black to brown, although s o m e in-

dividuals show no black or brown here. T h e tail is about 40% of the 

total body length, and thus is proportionately longer than the tails of 

swift foxes. It is bushy and gray, and there is a pronounced black spot 

over the caudal gland (McGrew, 1979; Turkowski , 1973). There is 

slight sexual d imorphism, with males averaging 2.2 kg, females 1.9 kg. 

Head-plus-body length ranges from 35 to 50 cm. Tai l length is 2 2 . 5 -

32 cm. On average, males are considerably heavier than females, but in 

terms of external measurements , females are only very slightly 

smaller (McGrew, 1979). T h e young of the year reach adult size by 

mid-August (Morrell, 1972; McGrew, 1979; Egoscue, 1962). 

The skull is delicate with a long, narrow rostrum and large auditory 

bullae. It is slightly longer overall, and the auditory bullae are larger, than 

in V. velox. On the basis of these and other characteristics, the skulls of 

V. macrotis and V. velox can be readily differentiated (Dragoo et al, 1987; 

Creel and Thornton, 1971). There is slight, but statistically insignificant, 

sexual dimorphism in cranial and skeletal characteristics (McGrew, 

1979; Thornton and Creel, 1975; Dragoo et al, 1986, 1987). The dental 

formula is incisors 3/3, canines 1/1, premolars 4/4, molars 2/3 = 42. 

T A X O N O M Y 

S o m e authorit ies consider V. macrotis and V. velox as a single species 

(Dragoo et al, 1990; Hall, 1981; Clutton-Brock et al, 1976; Ginsberg 

and Macdonald, 1990; Ewer, 1973; van Gelder, 1978). Interbreeding be-

tween the two species does occur where their ranges overlap (eastern 

N e w Mexico and western Texas) , but this hybridization is quite re-

stricted in scope (Rohwer and Kilgore, 1973; Thornton and Creel, 

1975; Thornton et al, 1971). A number of external characterist ics , as 

well as evidence from electrophoretograms of hemoglobin and serum 

proteins, argue for distinct specific s ta tus (McGrew, 1979). Thornton 

and Creel (1975), who completed a detailed study of the taxonomic is-

sues involved, also stated that present evidence favors distinct specific 

s tatus . T h e biochemical analyses of Dragoo et al (1990), however, sug-

gested a level of merely subspecific differentiation, while their mor-

phometric data were more ambiguous . T h e karyotypes of kit and swift 

foxes are the s a m e (2n=50) (Dragoo et al, 1990). 

Eight subspecies have been described (McGrew, 1977, 1979; O'Far-

rell, 1987; Snow, 1973a,b), but s o m e of these descriptions are based on 
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smal l numbers of spec imens , and one subspecies is extinct, so this 

s cheme is in need of revision. Wai thman and Roest (1977) s tated that 

there are only five valid subspecies . OTarre l l (1987) suggested that 

there m a y be as few as four. T h e San Joaquin kit fox (V. m. mutica) is 

l isted as endangered by the U.S . Dept . of the Interior and as threatened 

by the state of California (Ginsberg and Macdonald, 1990). 

D I E T 

Kit foxes are an essential ly carnivorous species, a l though they con-

s u m e insects and s o m e vegetable mater ia l as well. Kit foxes rely pri-

mari ly on smal l m a m m a l s , principally lagomorphs and rodents. Black-

tailed jackrabbits represent the upper size l imit of prey (Morrell, 1972; 

Egoscue, 1962; Turkowsk i , 1973; Fisher, 1981; McGrew, 1979). In 

western U t a h kit foxes rely primari ly on lagomorphs and secondarily 

on nocturnal rodents and birds. I tems c o n s u m e d in this region include 

black-tai led jackrabbits , kangaroo rats, deer mice and other mice , bur-

rowing voles, cottontail rabbits, birds, and lizards. Remains at dens, 

and scats show that kit foxes eat horned larks and meadowlarks 

(Egoscue, 1956, 1962). There s e e m s to be a correspondence between 

f luctuations in black-tai led jackrabbit and kit fox populat ions in U t a h 

(Egoscue, 1975). San Joaquin kit foxes (in California) subs is t primari ly 

on kangaroo rats, secondarily on rabbits . They also eat gophers, pocket 

mice , ground squirrels, birds, l izards, scorpions, insects , vegetable ma-

terial, and assorted roadkill (Morrell 1972). Insects consumed include 

grasshoppers and crickets. Kit foxes also eat cactus fruits (Egoscue, 

1956; Morrell , 1972; McGrew, 1979; Turkowsk i , 1973; Boynton, 1970). 

Kit foxes m a y cache food (Morrell, 1972; Turkowsk i , 1973). They do 

not need access to water, and they m a y den s o m e distance from any 

water source (Morrell, 1972; Gol ight ly and Omhart , 1984; Boynton, 

1970; McGrew, 1979). 

A C T I V I T Y 

A s is true for m o s t other desert-dwell ing canids, kit foxes are noctur-

nal, a strategy al lowing avoidance of desert dayt ime heat. Usua l ly they 

remain inactive in their dens during the day, but they s o m e t i m e s 

emerge to b a s k and play in the i m m e d i a t e vicinity of the den, particu-

larly when the pups are young. Occas ional ly they hunt during daylight 
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hours, particularly on overcast days, though for the m o s t part hunting 

is strictly nocturnal (Morrell, 1972; Egoscue, 1956; Turkowsk i , 1973; 

Boynton, 1970; McGrew, 1979). 

R E P R O D U C T I O N 

Kit fox females are annual ly monestrous . T h e majority do not breed in 

their first year, al though s o m e do (OTarrel l 1987). T h e usual mat ing 

pattern of kit foxes is m o n o g a m y (but see below), and the mated pair 

remains together throughout the year. There is no evidence from field 

studies that kit foxes m a t e for life (Egoscue, 1956, 1962; Morrell , 1972; 

Turkowski , 1973; McGrew, 1979). Mat ing occurs anyt ime from De-

cember to February (McGrew, 1979; Egoscue, 1956, 1962). Gestat ion is 

4 9 - 5 5 days (OTarrell , 1987). Litters are born in February, March, or 

early April. Litter size ranges from two to six pups,- the usual number 

is four or five (Egoscue, 1956, 1962; Morrell , 1972; Boynton, 1970; Mc-

Grew, 1979). Egoscue (1975) found that in U t a h the average litter size 

covaries with the prey base, and that when kit fox populat ions are at 

the carrying capacity of an area, a preponderance of males is born. 

Although the usual mat ing pattern s eems to be monogamy, Egoscue 

(1962) observed three instances of polygyny. In each of these cases one 

of the females appeared to be younger than the other, and their litters 

were also of different ages. Morrell (1972) also stated that one m a l e kit 

fox apparently mated with three females in California. Pairs or groups 

of three adults captured together by Egoscue (1975) were a lmost in-

variably composed of one ma le plus females . Unpaired adults never 

den together. T r a c k s observed in the snow in U t a h in December and 

January indicated that kit foxes visit unoccupied dens and den s i tes— 

perhaps scouting for available dens or searching for m a t e s (Egoscue, 

1956). Egoscue (1956) stated that the m o n o g a m o u s pair bond lasts in-

definitely, or until one of the pair dies. Contrast ingly, of seven breed-

ing pairs observed in California, only one consisted of the s a m e two in-

dividuals during success ive breeding seasons (Morrell, 1972). 

T u r k o w s k i (1973) stated that males usual ly pair with different mate s 

each year. Obviously the quest ion of long-term pair bonding in this 

species needs further research. 

Males share in parental care. They provision their m a t e s before the 

pups are weaned, and after weaning both parents hunt together to pro-

vis ion their young. They carry food back to the den for their pups 
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(Morrell, 1972; Turkowsk i , 1973; M c G r e w 1979; Boynton, 1970). T h e 

m a l e m a y not s tay in the s a m e den with the female and pups, al though 

he usual ly dens nearby. T h e pups begin to forage with their parents at 

the age of 3 - 4 months , and by October they are a lmos t fully grown. 

T h e family group breaks up no later than October. T h e pups some-

t imes remain together for a while after the family breaks up. One or 

more offspring m a y not disperse, instead remaining behind at the den 

with the parents (Egoscue, 1956; Morrell , 1972; Turkowsk i , 1973; Mc-

Grew, 1979; Boynton, 1970). 

Capt ives have lived over 20 years (Nowak and Paradiso, 1983). 

Egoscue (1975; a lso cited in M c G r e w , 1979) recorded that a 7-year-old 

free-ranging individual was "very feeble" with worn and broken teeth. 

H u m a n - c a u s e d deaths s e e m to be the chief cause of mortal i ty in m a n y 

regions. Golden eagles, rough-legged and red-tailed hawks , and coyotes 

all prey on kit foxes (Egoscue, 1956, 1962, 1975; McGrew, 1979; O'Far-

rell, 1987). 

SOCIAL ORGANIZATION AND BEHAVIOR 

T h e bas ic social unit is the mated pair, who either remain together in 

the fall after their offspring have dispersed or separate unti l the next 

mat ing season. It s e e m s that individuals can either m a t e with each 

other again the following season, or find new mates . Paired foxes hunt 

in the s a m e area but not in any organized fashion (Morrell, 1972; 

Turkowsk i , 1973; Egoscue, 1956, 1962, 1975; McGrew, 1979). Pups 

disperse in the fall, and Egoscue (1962) recorded that, of 36 tagged pups 

that were followed, none ever b e c a m e a resident of the original s tudy 

area. Al though dispersal dis tances are unknown, Egoscue (1956) s tated 

that a tagged pup was recaptured 32 k m from its natal den area. 

Kit foxes do not s eem to be particularly territorial. In California 

h o m e ranges largely overlap, and no specific hunting territories are de-

fended (Morrell, 1972). Foxes from different family groups hunt in the 

s a m e areas but not s imultaneous ly . In Utah, natal dens are a lways at 

least 3.2 k m apart (Egoscue, 1962). M o s t dens there are less than 1.6 

k m from vegetated dunes, which support high rodent populat ions 

(Egoscue, 1956). Seventy-eight percent of transients counted in U t a h 

were males (Egoscue, 1975). 

Various es t imates of populat ion density have been published. In 

western Utah, populat ion densit ies ranged from 1 adult per 470.9 ha to 
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1 adult per 1,035.9 ha (Egoscue, 1975). A m a x i m u m populat ion density 

in o p t i m u m habitat m a y be 1.8-2.0 adults per 258.9 ha (Egoscue, 

1975). In California Morrell (1972) found that opt imal habitat sup-

ported two adults per 259 ha, a figure remarkably s imilar to Egoscue's 

es t imate . In a Sonoran Desert habitat, h o m e range was closer to 1,120 

ha (Zoellick, 1985, cited in O'Farrell, 1987). Egoscue suggested that 

above a certain point the m a x i m u m carrying capacity of kit fox habitat 

is not tied to increasing prey population. Cont inued increases in rabbit 

populat ions beyond what seem to be required to support a m a x i m u m 

fox populat ion do not result in continued fox populat ion increases. 

Thus , Egoscue suggested, the carrying capacity of kit fox habitat is re-

lated to social requirements . 

Kit foxes do not seem to use scent marking as a territorial advertise-

ment. In Utah, scats were deposited on trails and near objects "such as 

bits of bone or other animal remains ," but no regularly vis ited scent 

stat ions were discovered (Egoscue, 1962, p. 488). Scats are deposited 

near dens and within them; tunnels in a den m a y be used for latrines 

and refuse. 

Short-range vocal izat ions include whimpers and purrs. Growls and 

barks occur in contexts of threat and warning. A dist inctive "croaking 

noise" is emitted by trapped or cornered individuals. T h e long-range 

"lonesome call" s eems to function in communica t ion between sepa-

rated adults or pups (Egoscue, 1962; Turkowski , 1973; Morrell , 1972). 

Vulpes pallida: Pale Fox 

A s is true for more than half of the ten species of Vulpes, a lmost noth-

ing is known about the natural history of V. pallida. C o m m o n l y 

known as pale, pallid, or sand foxes, these an imals are not confined to 

sandy habitats and in s o m e areas are not at all pale in color. T h u s these 

n a m e s are not particularly apt. 

D I S T R I B U T I O N A N D H A B I T A T 

V. pallida occurs in a broad swath across the Saharan and sub-Saharan 

regions of the African continent from Senegal and Mauri tania on the 

west coast, through Mali , Niger, Nigeria, northern Cameroon , Chad, 

and the northern provinces of the Sudan (Rosevear, 1974; Meester and 
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Setzer, 1971; Clutton-Brock et al, 1976). T h e s e are an imals of arid 

habitats that prefer savanna and open sandy areas (Dorst and Dandelot , 

1969; Stains , 1975; Rosevear, 1974). Unl ike Rüppell 's foxes [V. rüp-

pelli), who live in both sandy and rocky deserts, pale foxes are confined 

to nonrocky habitat . M e m b e r s of this species m a y occur in slightly 

mois ter wooded habitats as well (Rosevear, 1974). 

P H Y S I C A L C H A R A C T E R I S T I C S 

Pale foxes are m e d i u m sized, about the s a m e size as Ruppell 's foxes (V. 

rüppelli). Head-plus-body length is about 46 cm, tail length is 2 5 - 3 5 

cm, shoulder height is 25 cm, and weight is 1.5-3 kg (Dorst and Dan-

delot, 1969; Rosevear, 1974; Bekoff, 1975). Pelage colors vary from buff 

to pale red, and are finely speckled. There is a darker band running 

along the spine. T h e flanks are lighter in color, and the underparts are 

buffy white, white, or occasional ly reddish. T h e throat is white or red-

dish (Rosevear, 1974; Dorst and Dandelot , 1969). T h e head and back of 

the neck are generally the s a m e color as the back. T h e cheeks are pale 

(pure white on s o m e individuals), and the eyes are bordered by a darker 

ring. T h e muzz le is sharp and pointed. T h e ears are proportionately 

smal ler than those of other desert fox species (V. rüppelli, Fennecus 

zerda). They are dorsally darker than the back and head, and white in-

side. T h e l imbs are rusty to dark red-brown outside, lighter to white on 

their inner surfaces. T h e tail, long and well furred, is essential ly the 

s a m e color as the back, and it is f lecked with black-t ipped hairs. There 

is a dark marking over the caudal gland, and a very pronounced black 

tip (Rosevear, 1974; Dorst and Dandelot , 1969; Clutton-Brock et ah, 

1976). 

T h e skul l is s imi lar to that of V. rüppelli, a l though the auditory bul-

lae of V. pallida are sl ightly larger and the nasa l s are longer. T h e car-

nass ia l s are, however, shorter than those of V. rüppelli (Rosevear, 

1974). In contrast with the rather w e a k carnass ia ls , the molars are well 

developed (Clutton-Brock et ah, 1976). 

T A X O N O M Y 

Pale foxes have been divided into five subspecies . Rosevear (1974) 

pointed out that al though individuals from different localit ies are dis-

similar, there are no clear l ines of dist inction between variant forms. 
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Rosevear stated that these subspecif ic classif ications are pointless . 

Stains (1975) stated that V. pallida is monotypic . Physically, pale foxes 

are m o s t s imilar to C a p e foxes (V. chama) (Clutton-Brock et al., 1976). 

DIET 

Pale foxes feed on rodents, ground-nesting birds and their eggs, rep-

tiles, and vegetable material , such as wild fruit (Meester and Setzer, 

1971; Dorst and Dandelot , 1969). Pale foxes m a y catch and eat domes-

tic fowl as well (Müller-Using, 1975b). S o m e zoo-kept captives ate 

mea lworms , mice , and biscui ts (Bueler, 1973). 

ACTIVITY 

Pale foxes are primarily nocturnal (Meester and Setzer, 1971; N o w a k 

and Paradiso, 1983). 

REPRODUCTION 

N o information on reproduction in free-ranging pale foxes is available. 

A captive female held at Nuremberg Zoo gave birth to a litter of four 

(Bueler, 1973). Another captive had a l ifespan of three years (Rosevear, 

1974). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Pale foxes are gregarious. They live in c o m m u n a l burrows, probably in 

family groups (Meester and Setzer, 1971; Dorst and Dandelot , 1969). 

Rosevear (1974) described the species as fairly social and stated that 

numerous colonies of up to 30 burrows exist in the Sahel. Pale fox bur-

rows are extensive, their galleries reaching 9 -15 m (Dorst and Dande-

lot, 1969). Bueler (1973) reported that three adults (one female and two 

males) housed together in captivity got along well, even after the fe-

male gave birth to a litter of four. 

Vulpes rüppelli: Rüppell's Fox 

C o m m o n l y known as the sand fox or Rüppell 's fox, V. rüppelli is one 

of the three species of the genus Vulpes found in Africa. Since the 
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n a m e "sand fox" is s o m e t i m e s used to refer to the group of foxlike 

species adapted to arid habitats (V. chaîna, V. pallida, V. rüppelli, Fen-

necus zerda), the c o m m o n n a m e of Rüppell 's fox is used here. Lindsay 

and Macdonald (1986) have completed the only field study of this 

species. 

D I S T R I B U T I O N A N D H A B I T A T 

Rüppell 's foxes are found in arid regions of northern Africa, the Ara-

bian Peninsula, and into Asia . Specifically, they are found from Alge-

ria, central Niger, Libya, northern Chad, and Egypt, south to the Sudan 

and the arid lowlands of Ethiopia and northern Somal ia . They are 

found throughout the Arabian Peninsula and north into Israel, includ-

ing the Negev. Their range extends eastward into Iraq, which consti-

tutes the northern l imit of their distribution, and eastward into 

Afghanistan and Pakis tan (Roberts, 1977; Harrison, 1968; Yalden et ah, 

1980; Meester and Setzer, 1971; Rosevear, 1974). T h e s e foxes are 

highly adapted to life in arid environments . They live in rolling sand 

dune and rocky desert habitats (Roberts, 1977; Harrison, 1968; Dorst 

and Dandelot , 1969; Rosevear, 1974). Lewis et al. (1964, cited in Harri-

son, 1968) noted that in northern Saudi Arabia they are generally 

found along wadis . 

P H Y S I C A L C H A R A C T E R I S T I C S 

Rüppell 's foxes are dist inguished by their large ears and slight build; 

otherwise they have the "foxy" look typical of all m e m b e r s of the 

genus Vulpes. Head-plus-body length ranges from 48 to 52 cm. Tai l 

length is 2 5 - 3 5 cm. Height at shoulder is about 25 c m (Roberts, 1977; 

Dorst and Dandelot , 1969). Weight is 1.5-4 kg (Lindsay and Macdon-

ald, 1986; Dorst and Dandelot , 1969; Müller-Using, 1975b). T h e slight 

build of Rüppell 's foxes is indicated by the French c o m m o n n a m e re-

nard famélique, which m e a n s "famished fox." T h e pelage is dense and 

soft. It is gray to buff with a silver cast due to numerous white hairs. 

There is a good deal of color variat ion a m o n g m e m b e r s of this species 

(Harrison, 1968; Rosevear, 1974). There is a deep c innamon-rufous 

band along the spine, and the f lanks are lighter. T h e underparts are 

usual ly creamy to white, a l though they m a y also be an intense red. 

T h e legs are rufous to rufous-white on the outside, white along their 
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inner parts. T h e neck, front of the face, and muzz le are pale reddish to 

buff, and there is a dark marking extending from the eyes to just for-

ward of the middle of the upper lip (Dorst and Dandelot , 1969; Roberts, 

1977; Rosevear, 1974). T h e large ears are white anteriorly,- their poste-

rior surface is a deep c innamon-rufous to pale red. T h e long tail is very 

well-furred, buff with long black-t ipped hairs and a white tip. There is 

a dark marking at the caudal gland. T h e soles of the feet are covered in 

long, soft hairs that conceal the pads completely, an adaptat ion to ex-

tremes of temperature in the desert also shared by the fennec fox (Fen-

necus zerda). As in other desert foxes, the facial v ibrissae are particu-

larly long (Clutton-Brock et al, 1976). See Dayan et al. (1989) for a 

discuss ion of ecological character displacement in sympatr ic Rüppell 's 

foxes, red foxes (V. vulpes), and Blanford's foxes (V. cana). 

T A X O N O M Y 

Stains (1975) remarked that V. rüppelli is s o m e t i m e s considered to be 

a subspecies of V. corsac, but this no longer s eems to be a widely held 

view (Clutton-Brock et al., 1976; Meester and Setzer, 1971; Rosevear, 

1974; van Gelder, 1978). Rüppell 's foxes are physical ly s imilar to V. 

bengalensis and the other desert fox species (V. chama, V. velox, V. 

corsac, Fennecus zerda) (Clutton-Brock et al., 1976). There are five or 

six subspecies (Rosevear, 1974; Meester and Setzer, 1971; Stains, 

1975). Rosevear (1974) remarked that there is little consistent physical 

variation between spec imens from various areas, although those from 

northeast Africa are slightly smaller. 

D I E T 

Rüppell 's foxes are omnivorous . Smal l m a m m a l s const i tute their pri-

mary food source. They also eat l izards, snakes , birds, insects , berries, 

and plant roots (Lindsay and Macdonald, 1986; Kowalski , 1988; 

Meester and Setzer, 1971; Dorst and Dandelot , 1969). Scat analys is 

from a populat ion in O m a n indicated a primary reliance on smal l 

m a m m a l s . Lizards and insects were important dietary e lements , and 

grass and scavenged material were also present in relatively smal l 

a m o u n t s (Lindsay and Macdonald, 1986). In Pakis tan Rüppell 's foxes 

are found near extensive rodent colonies and probably feed on them 

(Roberts, 1977). In the Egyptian Sahara, scat analys is showed an om-
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nivorous diet, including gerbils, birds, dates, insects , snakes , and 

h u m a n refuse (Kowalski, 1988). In Saudi Arabia the foxes travel along 

wadis where there are abundant rodent populat ion (Harrison, 1968). 

Rüppell 's foxes also frequent garbage d u m p s and eat scraps scavenged 

from areas of h u m a n habitat ion (Lindsay and Macdonald, 1986; Harri-

son, 1968; Kowalski , 1988). A captive ate meat , fruit, vegetable greens, 

and biscuits , and also kil led and ate live prey. It never drank water 

(Petter, 1952). Th i s captive would fill its m o u t h with large quantit ies 

of food which it would carry to its bedding area, then repeat the pro-

cess one or two t imes before finally sett l ing down to eat (Petter, 1952). 

T h e s e foxes can survive with extremely l imited access to water 

(Kowalski, 1988). 

ACTIVITY 

Free-ranging foxes in O m a n rested underground in their dens during 

the dayt ime, and emerged at night (Lindsay and Macdonald, 1986). 

REPRODUCTION 

Litter size is probably two or three pups (Roberts, 1977; Rosevear, 

1974). Roberts (1977) ment ioned that a litter dug out of a sandhill in 

the Mekran coastal area was probably born in early March. Petter 

(1952) reported that a captive held in France showed test icular regres-

sion in the spring, with the testes fully developed in October. Mated 

pairs in O m a n often denned together, and males denned close to their 

m a t e s while the cubs were young (Lindsay and Macdonald, 1986). A 

captive in a London zoo lived 6.5 years (Flower, n.d., cited in Short-

ridge, 1934). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Rüppell 's foxes live in mated pairs. Groups of three to five have been 

observed: It is l ikely that these are family groups (Meester and Setzer, 

1971; Roberts, 1977; Dorst and Dandelot , 1969). Rüppell 's foxes are 

not as gregarious as pale foxes (V. pallida) (Rosevear, 1974). 

Lindsay and Macdonald (1986) studied six radio-collared foxes in 

Oman. Each lived as a member of a mated pair. Each pair somet imes 

shared a den, either in turns or somet imes s imultaneously. H o m e ranges 
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of these pairs were essentially the same, and there was no overlap be-

tween the home ranges of neighboring pairs. T h e mean size of the home 

ranges for the six Rüppell's foxes was 69.1 k m
2
, with males ' ranges 

slightly larger than those of females. A track ran along the boundary be-

tween two of these home ranges, and foxes walked up and down this 

track, barking. All observed barking occurred at home range peripheries. 

Den sites were scattered throughout the foxes' home ranges. Foxes fre-

quently moved from den to den (average 4 -7 days, range 1-21 days). T w o 

out of three pairs had cubs (Lindsay and Macdonald, 1986). 

Petter (1952) described the behavior of a captive Rüppell 's fox raised 

by h u m a n s from the age of 3 months . Th i s m a l e fox b e c a m e very t a m e 

and frequently exhibited a variety of play behaviors. Vocal izat ions of 

Rüppell 's foxes include barks, directed toward conspecifics at territo-

rial boundaries (Lindsay and Macdonald, 1986); growls, emit ted by a 

captive, directed toward unfamil iar individuals (Petter, 1952); chatter-

ing and murmur ing sounds that function in greeting contexts (Petter, 

1952); and sonorous yelps, which have no known function but perhaps 

are related to contact or breeding (Petter, 1952). 

Vulpes velox: Swift Fox 

Swift foxes are one of the three species in the genus Vulpes that exist 

in North America . T h e c o m m o n n a m e s "swift fox" and "kit fox" have 

been used interchangeably for Vulpes velox and Vulpes macrotis, al-

though the former n a m e seems preferable for Vulpes velox s ince it is a 

translation of the Linnaean name. S o m e authorit ies consider swift and 

kit foxes as a single species (see taxonomy section below). From the 

nineteenth through the mid-twentieth century, h u m a n activit ies 

brought about a widespread reduction in swift fox numbers . Predator-

poisoning programs, habitat destruction, hunting, and trapping all con-

tributed to this decline. In the last 25 years swift foxes s eem to be re-

turning to m u c h of their historic range, and they are now present in 

many areas where they were once extirpated. 

D I S T R I B U T I O N A N D H A B I T A T 

T h e original range of swift foxes included m u c h of the plains of west-

central North America from the T e x a s panhandle northward into the 
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prairie provinces of southern C a n a d a (Egoscue, 1979; Banfield, 1974; 

Muchmore , 1975). By the m i d 1900s, after a prolonged period of popu-

lation reduction due to h u m a n activit ies , the species range had shrunk 

to a smal l central area. Since the 1950s swift foxes have begun to reoc-

cupy parts of their original range, and they have reappeared in Okla-

homa, T e x a s , Kansas , Nebraska , Wyoming, and M o n t a n a (Moore and 

Martin, 1980; Laurion, 1988; Floyd and Stromberg, 1987; Z u m b a u g h 

and Choate , 1985; Clark and Stromberg, 1987; Samue l and Nelson, 

1982). See Scott-Brown et al. (1987) for a detailed distribution map . In 

1978 the C o m m i t t e e on the Status of Endangered Wildlife in C a n a d a 

classified the swift fox as extirpated (in Canada) . Beginning in 1983 

swift foxes were released at a number of s ites in Alberta and 

Saskatchewan. Releases have continued in these two provinces up to 

the present (Carbyn, 1986, 1989b ; Lynch, 1987), and as of 1990 s o m e 

246 foxes have been returned to the wild (Ginsberg and Macdonald, 

1990). Prédation by coyotes (Canis latrans) and human-caused deaths 

have been significant causes of mortal i ty at the reintroduction sites 

(Carbyn, 1989b). It is not yet evident whether the reintroduced indi-

viduals can establ ish viable, self-sustaining populat ions . 

Swift foxes are an imals of the open plains, inhabiting both short and 

m e d i u m grass prairies. They require burrow and den s i tes for year-

round use (unlike m o s t other canid species whose use of dens is sea-

sonal). T h e s e dens m a y be dug by the foxes themselves or modified 

from the exist ing excavat ions of prairie dogs, badgers, or other ani-

mal s . S o m e dens, particularly those used for whelping, are large and 

complex with m a n y entrances. They are located on open plains, hill-

tops, and other well-drained sites (Uresk and Sharps, 1986; Egoscue, 

1979; Laurion, 1988; Kilgore, 1969; Cutter, 1958a ; Floyd and 

Stromberg, 1981). 

PHYSICAL CHARACTERISTICS 

Swift foxes are smal l and slight, not m u c h larger than house cats . They 

are markedly smal ler than red foxes (V. vulpes) and only sl ightly larger 

than kit foxes (V. macrotis). Male s are sl ightly heavier (averaging 2-2.4 

kg) and larger than females (averaging 1.9-2.2 kg). Weights for either 

sex can range from 1.6 to a lmos t 3 kg. Body length including head plus 

tail is 60-84 .4 cm, with ma le s averaging slightly longer than females . 

Ta i l length is 22 .5 -28 c m (Kilgore, 1969; Egoscue, 1979; Banfield, 
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1974; Hall, 1981; Stains, 1975). T h e young attain adult s ize by Augus t 

of their first year. Pelage color varies from buff-yellow to buff-gray to 

grizzled gray. T h e underfur is thick, and guard hairs are scattered 

sparsely. In winter the coat is long and dense, but after the spring mol t 

in April to July the fur is short, thin, and harsh with more of a red-gray 

tone to it. T h e flanks and legs m a y be orange-tan to ochraceous buff, 

and the feet are no darker than the rest of the body. T h e foot pads are 

a lmost completely covered by coarse fur. T h e legs are proportionately 

shorter than in V. vulpes. T h e underparts, throat, chest, and belly are 

pale, ranging from cream to pure white (Egoscue, 1979; Banfield, 1974; 

Wendt, 1975a; Hall, 1981; Muchmore , 1975). T h e well-furred tail is 

grizzled gray above, orange-tan below, with a black tip. There is a 

slight black patch over the tail gland. T h e head is grizzled gray on the 

forehead, ochraceous buff on the back of the ears, and the cheeks are 

whitish. T h e insides of the ears are cream to white. There are two 

black or brown-black spots on the face, one on either side of the m u z -

zle below the eyes. T h e snout is broader than in V. macrotis and the 

ears are shorter (Egoscue, 1979; Muchmore , 1975; Banfield, 1974; 

Stains, 1975; Wendt, 1975a). T h e northern subspecies , V. v. hebes, is 

slightly larger and paler with more of a gray color to the pelage than V. 

v. velox, the southern subspecies (Muchmore, 1975). 

T h e skul l is smal ler and lighter than that of V. vulpes, a l though the 

auditory bul lae are relatively larger (Banfield, 1974). T h e bul lae are 

smaller than in V. macrotis, however, and the rostra are wider in swift 

foxes (Dragoo et al, 1987; Stains, 1975). Clutton-Brock et al. (1976, p. 

159) described the skul l as "typically
 N

fox-like'." They stated that it is 

quite s imilar to that of V. chama and V. bengalensis, a l though the 

upper molars are slightly less developed than in the latter species. See 

Egoscue (1979) for cranial measurements . T h e dental formula is in-

cisors 3/3, canines 1/1, premolars 4/4, molars 2/3 = 42. 

T A X O N O M Y 

A number of sources consider swift foxes (V. velox) and kit foxes (V. 

macrotis) as a single species (Dragoo et ah, 1990; Hall, 1981; Clutton-

Brock et al, 1976; van Gelder, 1978; Ginsberg and Macdonald, 1990; 

Ewer, 1973). Marked differences in morphological characterist ics exist 

(Dragoo et al., 1987, 1990), and electrophoretograms of s erum protein 

and hemoglobin fractions are recognizably different (Thornton and 
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Creel, 1975). T h e two species interbreed where their ranges coincide, 

but the region of hybridization is quite restricted, and the evidence 

"suggests that selection generally opposes hybrids and favors mainte-

nance of separate adaptive modes" (Rohwer and Kilgore, 1973, p. 163). 

So despite this occasional hybridization, the species are readily differ-

entiable. In conflict with this conclusion, however, recent biochemi-

cal analyses show a lack of genie differentiation between the two 

species, indicating that perhaps only a subspecif ic level of separation is 

warranted (Dragoo et al., 1990). Dragoo et al. (1990) therefore sug-

gested that V. macrotis and V. velox are conspecific, the n a m e V. velox 

(Say) having priority, and that all heretofore recognized subspecies of 

both should fall into one or the other subspecies . 

A revision of taxonomy at the subspecif ic level is now overdue. T w o 

subspecies of V. velox have been recognized: V. v. velox from the 

southern part of the range and V. v. hebes from the northern. Recent 

analys is of the differences between groups of spec imens from these 

subspecies (and a third group of spec imens from Montana) indicates 

that subspecif ic classif ication is "probably not justified" (Stromberg 

and Boyce, 1986, p. 105). Al though significant geographic variat ion ex-

ists , it m a y be clinal. Furthermore, there are no geographic barriers to 

gene flow. Although it has been delisted by the U.S . government, V. v. 

hebes is l isted as endangered by the I U C N (Ginsberg and Macdonald, 

1990). 

DIET 

Swift foxes are opportunist ic feeders. Their diet varies seasonal ly and 

with the availabil i ty of food. M a m m a l s the size of black-tai led jackrab-

bits and smal ler are the principal food everywhere. Other m a m m a l s 

c o n s u m e d include cottontail rabbits, ground squirrels, pocket mice , 

kangaroo mice , and various other smal l rodents (Uresk and Sharps, 

1986; Z u m b a u g h et al, 1985; Kilgore, 1969; Cutter, 1958b; Loy and 

Fitzgerald, 1980; Egoscue, 1979). Flocking and ground-nesting birds are 

important food sources,- in O k l a h o m a they are the second m o s t impor-

tant dietary component (Kilgore, 1969). Swift foxes are adept at catch-

ing prairie chickens, but generally do not take other g a m e birds and 

domest ic poultry (Kilgore, 1969; Seton, 1937, cited in Egoscue, 1979; 

Loy and Fitzgerald, 1980; Cutter, 1958b). They frequently c o n s u m e in-

sects, m o s t often Orthopterans and Coleopterans . In Texas , insects 
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(primarily grasshoppers and beetles) m a d e up 29% of s tomach contents 

and 55% of scats (by volume) (Cutter, 1958b). T h e relative importance 

of insects to the diet varies seasonal ly (Kilgore, 1969). Various reptiles 

and amphibians are eaten. Lizards are an important feature of the diet 

in Texas . Fish trapped in evaporating playas are caught and eaten. Al-

though s o m e m a y be ingested accidentally, grasses and berries provide 

a significant source of nutrients (Cutter, 1958b ; Banfield, 1974; 

Egoscue, 1979; Kilgore, 1969). Carrion is s o m e t i m e s an important food 

source, particularly in winter months (Scott-Brown et ah, 1987; Z u m -

baugh et ah, 1985). Average food consumpt ion per fox per day is 200 g 

(Kilgore, 1969). 

Swift foxes s o m e t i m e s cache food (Banfield, 1974). Bunker (1940) ob-

served that m e m b e r s of this species were a lways first to take poison 

placed to kill wolves at buffalo carcasses , a habit that contributed to 

their decline. 

A C T I V I T Y 

Swift foxes are essential ly nocturnal. They usual ly spend daylight 

hours asleep in their burrows. Adul ts and pups m a y be seen above-

ground in the daytime, but they a lways remain close to the den, and 

their activit ies are restricted to sunning and resting (Kilgore, 1969; 

Cutter, 1958a; Muchmore , 1975; Banfield, 1974; Egoscue, 1979). S o m e 

diurnal foraging, probably minimal , is suggested by the presence of di-

urnal prey species in scats (Kilgore, 1969). 

R E P R O D U C T I O N 

Females are annually monestrous . They m a y breed in their first year 

(Scott-Brown et ah, 1987). Breeding occurs from late December to early 

February. Ges ta t ion is approximately 51 days (Scott-Brown et ah, 

1987). Pups are born in March, April, or May. Litter s izes average four 

or five (range one to six). By Augus t pups are full grown, and they re-

m a i n with their parents until a u t u m n (Laurion, 1988; Kilgore, 1969; 

Egoscue, 1979; Banfield, 1974; Loy and Fitzgerald, 1980). Adul ts live in 

pairs; they m a y m a t e for life (Jones et ah, 1985). Occas ional ly one m a l e 

and two females share a single burrow, an arrangement that also oc-

curs in V. vulpes and V. macrotis (Banfield, 1974; Egoscue, 1979). 

Male s ass i s t in provisioning the young (Seton, 1909, cited in Egoscue, 
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1979). Seton (1909, cited in Egoscue, 1979) observed both parents of a 

pair a t tempt ing to decoy a dog away from their burrow where the pups 

were. Swift foxes are easy to mainta in in captivity, but they will sel-

d o m rear young in exhibit cages unless a secure den is provided 

(Egoscue, 1979). 

Swift foxes are preyed upon by a number of species, but the m o s t 

catastrophic mortal i ty has been due to h u m a n s . Poisoning campaigns 

directed against coyotes or wolves, automobi les , hunting, and trapping 

all contribute to mortal i ty. M e m b e r s of this species are relatively eas-

ily trapped. They often den near h u m a n habitation, which adds to 

their vulnerability. Coyotes are a major cause of mortal i ty in s o m e 

areas (Laurion, 1988). Longevity in the wild is unknown, but is proba-

bly less than 7 or 8 years. Capt ives have lived as long as 12 years 9 

m o n t h s (Crandall, 1964, cited in Egoscue, 1979). 

SOCIAL ORGANIZATION AND BEHAVIOR 

T h e essential social unit is the m a t e d pair. Occasional ly , groups of one 

m a l e and two females occur (Banfield, 1974; Egoscue, 1979). T h e rela-

t ionship between the females in these trios has not been studied; per-

haps one is a helper or subordinate. T h e young of the year remain with 

their parents unti l a u t u m n when they disperse. Noth ing is known 

about dispersal patterns. 

In Colorado, mark-recapture data indicated h o m e ranges of 172-210 

ha for three males and 86 ha for one female (Fitzgerald et ah, 1981, 

cited in Scott-Brown et ah, 1987). In Nebraska , h o m e ranges vary in 

size from 10 to 44 k m
2
, the average being approximate ly 25 k m

2
 (Lau-

rion, 1988). In Colorado there is extensive h o m e range overlap (Lau-

rion, 1988). Banfield (1974) gave the populat ion density on ideal range 

as one fox per 5 k m
2
. Noth ing is known about territoriality in this 

species. Vocal izat ions include purrs, growls, whines, and shrill yaps 

(Banfield, 1974). 

Vulpes vulpes: Red Fox 

Red foxes have the largest range of any species in the family Canidae 

[though before intense eradication efforts by m a n in the last century 

the natural range of gray wolves (Canis lupus) was larger]. In fact, red 
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foxes have the largest natural distribution of any living terrestrial 

m a m m a l except m a n (Nowak and Paradiso, 1983). Unl ike wolves, 

whose social structure cannot withstand even moderate pressure from 

h u m a n hunting or habitat destruction, red foxes mainta in and some-

t imes increase their numbers in the face of these pressures . Bounties 

have been ineffective in reducing populat ions in several midwestern 

and N e w England states (Abies, 1975). Th i s is a commercia l ly impor-

tant species. In addition to the huge numbers raised on fur farms, 

many are trapped for fur each year. C lose to half a mil l ion were killed 

in the 1976-77 season in the United States and Canada (Nowak and 

Paradiso, 1983). Prime pelts go for as m u c h as 50 dollars (Jones and Bir-

ney, 1988). Red foxes are hunted for sport as well. 

D I S T R I B U T I O N A N D H A B I T A T 

Present range encompasses mos t of the Northern Hemisphere north of 

30 degrees north lat i tude (Hersteinsson and Macdonald, 1982). T h e 

whole of As ia except its extreme southeastern portion is included, as 

are Europe, North Africa, and North America south to central Texas . 

Red foxes were introduced to Austra l ia and s o m e Pacific i s lands in the 

1800s, where they have flourished. S o m e individuals from England 

were introduced to northeastern North Amer ica between 1650 and 

1750, and although there was already an indigenous population, the in-

troduced an imals thrived. After this introduction, although not neces-

sarily because of it, red foxes increased their range to include the 

southeastern United States and spread westward to the Great Plains 

(Lloyd, 1975, 1980; Stains, 1975; Zimen, 1980; Herste insson and Mac-

donald, 1982). Northern l imits of distribution are generally imposed by 

tundra, although foxes range north to the Arctic Ocean in s o m e areas. 

They are known to travel on the sea ice offshore from the Labrador 

coast (Andriashek et ah, 1985). 

Red foxes are found in an enormous variety of habitats , including 

forests, mixed woodland, meadows , plains, river valleys, and moun-

tainous regions (Lloyd, 1980; Abies, 1975; Voigt, 1987; Novikov , 1962). 

Although they generally avoid arid regions (Furley, 1986), in northwest 

India s o m e red foxes live among sand dunes and in scrub-covered 

waste land (Prater, 1965). Agricultural land is often pr ime fox habitat 

(Hewson, 1986), and s o m e of the highest densit ies in North Amer ica 
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are in heavily populated farm and dairy communi t i e s (Abies, 1975). 

Village and urban outskirts are favored as well (Novikov, 1962), and 

red foxes live within the urban areas of s o m e large cities (Zimen, 1980; 

Doncaster et al., 1990). In mounta inous regions their range extends 

above t imberline. In the alpine regions of the inner Himalayas red 

foxes are found up to 4,500 m (Mitchell, 1977; Haltenorth and Roth, 

1968; Novikov , 1962). In general, broken or diverse biotopes are favor-

able (i.e., forest interspersed with meadows) . In England "diversity and 

fragmentat ion of the habitat within smal l areas" supports more nu-

merous populat ions (Lloyd, 1975, p. 207). T h i s species is rare or absent 

in unbroken forest, dense lowlands, pine forests of the southeastern 

United States semi-arid grass lands of North America , and deserts 

(Lloyd, 1975; Novikov , 1962). 

Coyotes (Canis latrans) influence the distribution of red foxes in 

s o m e regions. Coyotes are often "overtly antagonist ic" toward red 

foxes, s o m e t i m e s kil l ing them and their cubs (Sargeant and Allen, 

1989, p. 632). Red fox distribution in Alberta is confined to areas with-

out coyotes (Dekker, 1983). Avai lable habitat in Maine and North 

D a k o t a is strictly l imited by coyote territories as well (Harrison et al., 

1989; Sargeant et al., 1987). In other regions there is a "high degree of 

interspecific tolerance" (Sargeant and Allen, 1989, p. 632). In the 

southwest Yukon red foxes and coyotes are sympatr ic and rely on the 

s a m e prey species, a l though there are s o m e differences in habitat pref-

erence (Theberge and Wedeles, 1989). 

M o s t of the foxes' life is spent aboveground, although parturit ion 

and cub rearing occur in dens. D e n s m a y be dug by the foxes them-

selves or modified from the exist ing excavat ions of other an imals 

(Lloyd, 1980; Abies, 1975). S o m e dens have been occupied for at least 

35 years (Abies, 1975), and these m a y be quite elaborate with as m a n y 

as 19 entrances. Each family group has a primary den and also uses 

auxil iary burrows or takes shelter a m o n g rocks in an emergency. 

P H Y S I C A L C H A R A C T E R I S T I C S 

V. vulpes is the largest of the ten species in the Vulpes genus. Head-

plus-body length ranges from 60 to 90 cm, height at shoulder is 3 0 - 4 0 

c m and tails are 3 0 - 6 0 c m long (Haltenorth and Roth, 1968; Novikov , 

1962). Weights range from 3 to 14 kg: individuals over 10 kg are rare 



196 W I L D D O G S 

(Zimen, 1980; Haltenorth and Roth, 1968). Males are consistent ly 

larger and heavier than females . Abies (1975) gave the average weight 

range of males as 4 .5-5.4 kg, that of females as 4 .1-4 .5 kg, and indi-

cated that in C a n a d a and northern areas weights are greater. For foxes 

in the U.S .S .R. Nov ikov gave m a l e weight ranges of 6 -10 kg, females 

5-8 kg. 

T h e c o m m o n n a m e of red fox is to s o m e degree a m i s n o m e r since by 

no means all of these foxes are rufous. Typical pelage colors range from 

pale yellow-red through tawny, red-brown, red-black, and brownish-

black, pass ing through an infinity of transit ional shades (Haltenorth 

and Roth, 1968; Stroganov, 1962; N o w a k and Paradiso, 1983; Novikov , 

1962). Several natural ly occurring color phases and melanis t ic forms 

are common. Silver foxes are predominantly black, with silver-tipped 

guard hairs, and cross foxes are dist inguished by a dark marking 

formed by the convergence of dorsal and transverse saddle marks . En-

tirely black individuals occur (Haltenorth and Roth, 1968; Abies, 1975; 

Voigt, 1987; Prater, 1965; Clutton-Brock et al, 1976). All three color 

phases (silver, cross, and red) m a y occur in the s a m e litter (Murie, 

1944, cited in Abies, 1975). Partial and complete albinos occur, but 

only very rarely (Novikov, 1962). Ches t and underparts are white to 

gray, and the undercoat is often gray (Novikov, 1962; N o w a k and Par-

adiso, 1983). On the whole, cross foxes m a k e up 2 5 % and silver foxes 

10% of the species (Nowak and Paradiso, 1983). Breeders have success-

fully selected for a variety of other true-breeding pelage shades, includ-

ing white, snowy, multicolored, p lat inum, and white-muzzled 

(Novikov, 1962). It is worth noting that Keeler (1975) described behav-

ioral traits that consistently attach to various color phases . 

T h e head is narrow with a long, pointy muzzle . T h e ears are pointed 

and black or dark brown on the back. T h e insides of the ears and the 

chin are light in color. There m a y be a dark marking between the nose 

and eyes. T h e pupils are elliptical, not round as they are in Canis. 

Limbs are black or dark brown on their lower parts and anteriorly 

(Clutton-Brock et al., 1976; N o w a k and Paradiso, 1983; Novikov , 

1962; Stroganov, 1962). T h e skul l is slender and elongate, the brain-

case roughly equal in length to the facial region, which is itself long 

and narrow. T h e canines are long and finely pointed, the carnass ia ls 

rather smal l and very sharp. T h e dental formula conforms to the usua l 

canid pattern of incisors 3/3 , canines 1/1, premolars 4/4, molars 2/3 = 

42 (Clutton-Brock et al, 1976; Novikov , 1962; Stroganov, 1962). 
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T A X O N O M Y 

A thorough overhauling of the taxonomy of the Vulpes genus is over-

due, as is revision of the 40-odd subspecies described for V. vulpes 

(Zimen, 1980). In the past a number of authorit ies conferred specific 

s ta tus on the North Amer ican red fox (V. fulva). More recently V. fulva 

has been considered conspecific with the Palearctic V. vulpes (Voigt, 

1987). Forty-eight subspecies have been described for V. vulpes, "giv-

ing this canid the largest taxonomic complex" of all the canids (Stains, 

1975, p. 18). Twe lve subspecies have been described in North Amer ica 

alone (Abies, 1975). 

Van Gelder (1978) suggested that the entire genus Vulpes be in-

cluded as a subgenus of Canis, and that the red fox be recognized as 

Canis (Vulpes) vulpes. Th i s reorganization is unl ikely to be accepted, 

if only because usage of the Vulpes genus is so deeply entrenched. Fur-

thermore, recent genetic analyses suggest that this revision would be 

inappropriate, s ince Vulpes is quite distinct from Canis (Simonsen, 

1976; Wayne and O'Brien, 1987). 

D I E T 

Over 100 dietary studies of red foxes have been conducted (Hersteins-

son and Macdonald, 1982), and m o s t found that smal l m a m m a l s , pri-

mari ly rodents, const i tuted the primary food source. But overall, red 

foxes are paragons of dietary opportunism. Besides being predators, red 

foxes are also scavengers, insectivores, and frugivores. Season, habitat, 

and availabil i ty all influence dietary patterns. Dietary flexibility and 

opportunism enable red foxes to exist where more special ized species 

could not. In an English population, Macdona ld (1977, p. iii) found diet 

to vary enormous ly between habitats and even between neighboring 

territories: "The pattern of availabil i ty of food, as distinct from its 

abundance, m a y indirectly determine group size, heterogeneously dis-

tributed prey favoring larger groups." Lloyd (1980) has suggested that 

s o m e individuals have special ized feeding patterns. T h i s suggest ion is 

compat ible with consumpt ion patterns in other dietary generalist 

species. Foxes eat rodents, including moles , voles, mice , pocket go-

phers, red squirrels, and hares,- insects , including grasshoppers, b u m -

blebees and their honey, beetles, wasps , butterflies, flies and their lar-

vae,- and also frogs, toads, snai ls , and l izards. They eat earthworms, 
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often as a staple food. Birds, particularly passerines and waterfowl and 

their eggs, can be important prey. Red foxes are often considered a 

threat to poultry, although depredations are generally localized. Larger 

prey include young chamois , young roe deer, lamb, kids, domest ic 

cats , marmots , martens , and young boar. T h e upper size l imit of prey 

seems to be about 3 kg. Carrion, including offal and afterbirths, is im-

portant in the diet in s o m e regions, as is h u m a n refuse of every de-

scription. Red foxes c o n s u m e an enormous variety of vegetable mate-

rial. During autumn, fruit m a y m a k e up 100% of food intake. Berries 

(blueberries, blackberries, raspberries), cherries, apples, p lums , tubers 

including potatoes and turnips, grains such as oats and maize , cabbage, 

acorns, fresh grass, and m o s s are all eaten. (Henry, 1986; Herste insson 

and Macdonald, 1982; Doncaster et al, 1990; Furley, 1986; Dekker, 

1983; Lloyd, 1975; Abies, 1975; Haltenorth and Roth, 1968; Novikov, 

1962; N o w a k and Paradiso, 1983). In littoral habitats fish, crayfish, 

marine birds, their eggs and fledglings, and all sorts of detritus are con-

s u m e d (Haltenorth and Roth, 1968). Along the arctic coast red foxes 

scavenge on ringed seal carcasses (Andriashek et ah, 1985). On average 

in central Europe, red foxes c o n s u m e 0.5-1 kg of food per day per adult 

(Haltenorth and Roth, 1968). 

T h e habit of caching food is universal among red fox populat ions, al-

though excess m a y be carried back to the den as well (Henry, 1986; 

Dekker, 1983). Cached i tems m a y be scatter-hoarded or hoarded in 

groups (Hersteinsson and Macdonald, 1982). 

A C T I V I T Y 

Red foxes are primarily nocturnal, or nocturnal with crepuscular peaks 

of activity. During mat ing season and when the kits are young, diurnal 

activity is c o m m o n as well. D a y t i m e activity generally increases in 

winter (Henry, 1986; Abies, 1975; Haltenorth and Roth, 1968; Roberts, 

1977; Voigt, 1987; Novikov, 1962). Haltenorth and Roth (1968) found 

three activity peaks: 0 4 0 0 - 0 5 0 0 hours, 1900-2000 hours, and 

0000-0100 hours. 

R E P R O D U C T I O N 

Females are annually monestrous , and mat ing occurs in late winter to 

early spring (December to April), depending on lat i tude (Hersteinsson 
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and Macdonald, 1982). In North Amer ica breeding peaks occur from 

late December to early February (Abies, 1975). During breeding season 

vixens m a y be attended by several ma le s who participate in ritualized 

fights. After a gestat ion period of 4 9 - 5 6 days (usually 5 1 - 5 2 days) from 

1 to 13 cubs are born. T h e usua l litter size is five pups (Jones and Bir-

ney, 1988). T e n weeks after parturit ion, after litters have emerged 

from the den and been weaned, there are far fewer left alive. Lloyd 

(1975) found litter size at this t ime to average 2.7 (Haltenorth and 

Roth, 1968; Dekker, 1983; Henry, 1986; Banfield, 1974; Lloyd, 1975; 

Novikov , 1962; Abies, 1975). 

Reproductive behaviors are far more complex than the convention-

ally described short-term pair bond. A number of reproductive strate-

gies exist, including monogamy, polygyny, and temporary nonbreed-

ing. Observat ions of captives on fur farms show that s o m e pairs are 

m o n o g a m o u s but that polygyny is c o m m o n (Tembrock, 1957, cited in 

Haltenorth and Roth, 1968; Novikov , 1962). In the wild, social groups 

of a m a l e and more than one vixen are by no m e a n s rare. Within these 

groups, characterist ical ly only the dominant vixen reproduces (Mac-

donald, 1977; Lindstrom, 1989). T h u s in the larger social groups only a 

minority of v ixens rear young, and nonbreeding females m a y consti-

tute a large fraction of a populat ion. Lloyd (1975) found the proportion 

of nonreproductive females averaged over four years to be 14-29% of 

the total populat ion. Nonbreeders that are part of a family group m a y 

provide al loparental care. In s o m e cases , they feed, guard, sleep with, 

and generally behave "amicably" toward another female's cubs (Mac-

donald, 1980, p. 133). Von Schantz (1981) observed an instance of a 

free-ranging, nonbreeding female rais ing a litter of cubs whose mother 

had died. Th i s certainly is an instance of significant al loparental con-

tribution to pup care. T h e significance of the participation of other 

nonbreeding females to the cubs themse lves is unknown. Whether the 

cubs actual ly benefit remains to be determined, s ince al loparental care 

does not necessari ly contribute significantly to the survival rate of the 

recipients (Moehlman, 1983). Kinship groups m a y s imply result from 

resource surpluses that permit the nonbreeders to delay dispersal (von 

Schantz, 1984). T h e m e c h a n i s m of reproductive suppress ion in sexu-

ally mature , nonbreeding females is unknown. In a radio-tracking 

study of free-ranging individuals in Sweden, von Schantz (1981) deter-

mined that nonbreeding females regularly b e c a m e pregnant but 

aborted or deserted their young. 
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On s o m e occas ions more than two litters m a y be born within a 

group, and these litters m a y be communa l ly reared in one den. Mac-

donald (1980) reported that a "mixed litter," the offspring of two dif-

ferent females, was attended and suckled indiscriminately by both. He 

records that he has "made sufficient observations of mult ip le litters in 

England to believe that they are a widespread phenomenon" (Macdon-

ald, 1980, p. 128). Males of mated pairs participate in parental care, 

provisioning the postparturient female and young. Males m a y cache 

food around the natal den. They remain close to their m a t e s during 

cub rearing and play with their offspring (Macdonald, 1977, 1979a, 

1980; Abies, 1975; Haltenorth and Roth, 1968). Fami ly groups com-

posed of a mated pair and their offspring (and in s o m e cases other affil-

iated females) remain together in their h o m e range unti l au tumn. Dur-

ing a u t u m n and winter the young disperse and establ ish territories in 

new areas, or perish (Lloyd, 1975; Abies, 1975). A field study of disper-

sal in Bristol, England, showed significantly diminished survival in 

dispersing (versus nondispersing) foxes, indicating that there m a y be 

very large r isks assoc iated with dispersal (Woollard and Harris, 1990). 

In many habitats mortal i ty is high and populat ion turnover great; 

therefore, "range occupancy is in a s tate of flux throughout m u c h of 

the year" (Lloyd, 1980, p. 20), and potential range frequently becomes 

available. M o s t subadult ma les emigrate from their natal h o m e range 

within a year. Females emigrate less frequently (Hersteinsson and 

Macdonald, 1982; Lindstrom, 1989; von Schantz, 1981; Macdonald, 

1979a; Storm and Montgomery, 1975; Lloyd, 1975). S o m e vixens will 

not disperse, instead remaining behind and becoming incorporated 

into the natal group (Hersteinsson and Macdonald, 1982). Dispersed 

individuals sett le and breed at 10-12 months of age (Lloyd, 1980). T h e 

distances traveled by dispersing individuals "seem to be related to fox 

populat ion density or to s o m e parameter related to it" (Lloyd, 1975, p. 

212). Young foxes m a y disperse distances of a few k m to over 200 k m . 

In general, males disperse greater distances than females (Hersteinsson 

and Macdonald, 1982; Abies, 1975). A red fox populat ion in south-cen-

tral Sweden appears to be l imited by food levels in years of low vole 

densities, and by social regulation during years of increasing and high 

vole densit ies (Lindstrom, 1989), indicating that populat ion regulation 

m a y be subject to complexes of controlling factors. 

Red foxes suffer high mortal i ty rates. Predominant causes of death 

include parasites and disease. Rabies is responsible for extensive mor-
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tality, and red foxes are a primary vector in m a n y regions (see Macdon-

ald and Voigt, 1985). Prédation by coyotes, dingoes, domest ic dogs, 

bear, lynx, wolves, and golden eagles, and h u m a n activit ies such as 

shooting, trapping, and roadkil ls , are a lso regionally important 

(Dekker, 1983; Voigt, 1987; Lloyd, 1980; Haltenorth and Roth, 1968). 

Potential longevity is on the order of 12 years, a l though the average 

natural l ifespan of free-ranging individuals is less than 1 year, and few 

live beyond 3 -4 .5 years (Roberts, 1977; Abies , 1975; N o w a k and Par-

adiso, 1983). 

SOCIAL ORGANIZATION AND BEHAVIOR 

Recent studies of social i ty in red foxes have disclosed a far greater de-

gree of complexi ty and flexibility than was previously thought to 

exist. In s o m e regions the social unit is the mated pair, while in others 

more complex social groupings occur, involving one adult m a l e and 

several adult females . Rarely, social groups involving more than one 

m a l e m a y exist. S o m e foxes are i t inerants without a h o m e area (Mac-

donald, 1977). Everywhere the young of the year are integrated into the 

social fabric of the family group from s u m m e r into the fall or winter 

when m o s t of them disperse. S o m e females remain in their natal h o m e 

range and do not disperse at all. T h e majority of observations on the 

larger social groups have been m a d e by Macdonald (1977, 1979a, 1980). 

In England he found that 

groups typical ly comprised one dog-fox and a variable number of related 
vixens . A detai led s tudy of the social behaviour within and between fam-
ily groups indicates a highly integrated society within which the adult 
v ixens of a group form a social hierarchy which affects access to food and 
the probabil i ty of reproducing. Within larger groups, only the dominant 
v ixen reproduces . Subordinate v ixens contribute act ively to the well-
being of the dominant ' s cubs (to w h o m they are c losely related). 

"All avai lable evidence" suggests that where groups of several vix-

ens occur, they are close relatives (Macdonald, 1980, p. 123). In s o m e 

cases the two females of a group are mother and daughter (Niewold, 

1980). Vixens have their own dominance hierarchy within their group, 

and all are generally subordinate to the dog fox (Hersteinsson and Mac-

donald, 1982). Lloyd (1980) suggested that complex social groups m a y 

be characterist ic of populat ions "unaffected adversely by man ." "Field 
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evidence collected in Wales and North Amer ica strongly suggests that 

m o s t foxes exist as pairs" (Lloyd, 1980, p. 21). S o m e authors describe 

an even less social existence. According to Abies (1975, p. 233), North 

American red foxes remain "more or less solitary" between the t ime 

they disperse and the following mat ing season. 

Typically, red foxes are territorial, with family groups occupying and 

defending a given area. T h e flexibility apparent in other facets of red 

foxes
7
 social organization is present here as well, and "less clear cut 

spatial sy s t ems" also exist (Hersteinsson and Macdonald, 1982, p. 

266). Niewold (1980) pointed out the dynamic nature of the territorial 

structure, which is not at all a fixed sys tem. Dispers ing individuals 

s eem to find and occupy a h o m e range and, once establ ished there, 

usual ly remain for life (Abies, 1975). In North Amer ican populat ions, 

activit ies are restricted to h o m e ranges from spring through early fall 

(the kit-rearing season). Neighboring family groups occupy well-de-

fined, nonoverlapping h o m e ranges and generally avoid one another 

(Storm and Montgomery, 1975; Goszczynski , 1989). T h e social groups 

observed by Macdonald also occupied exclus ive territories from which 

neighboring groups were excluded. N o t all boundaries were clear, how-

ever. S o m e territorial l imits were clearly defined and defended, while 

in other places they were "hazy," and territories were not strictly ex-

clusive (Macdonald, 1981). On the whole, there is little overlap be-

tween h o m e ranges (Abies, 1975). Foxes intruding into adjacent terri-

tories are s o m e t i m e s at tacked and expelled; the a t tacks are s o m e t i m e s 

intense (Hersteinsson and Macdonald, 1982). In the Netherlands 

Niewold (1980) observed m a n y aggressive interactions between red 

foxes. 

Both dogs and vixens scent-mark using urine and feces (Burrows, 

1968). Urine marking is thought to serve a territorial marking function 

(Haltenorth and Roth, 1968; Macdonald, 1977), and neighbors seem to 

recognize one another's marks . Barash (1974) found a significantly 

higher incidence of dominant-subordinate relat ionships between 

neighboring foxes (who had presumably had opportunit ies to establ ish 

this relationship) than between strangers who had not encountered 

one another before. 

H o m e range sizes are highly variable. They are determined at least 

in part by resource availabil ity and distribution and are influenced by 

terrain and habitat complexi ty as well (Macdonald, 1977; Abies, 1975; 

Goszczynski , 1989). H o m e range size varies from 0.1 to 20 k m
2
 (Her-
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ste insson and Macdonald, 1982). In normal , varied habitat, h o m e range 

size is 2 -5 k m
2
 (Haltenorth and Roth, 1968). Population density is 

highly variable. Haltenorth and Roth (1968) found an average of one 

fox per ha. In pr ime habitat one square ki lometer m a y support one or 

two adults (Nowak and Paradiso, 1983). Von Schantz (1981) found that 

nonbreeding females had smaller, subopt imal h o m e ranges within the 

larger h o m e ranges of breeding females . S torm (1965, cited in Abies, 

1975) found that h o m e ranges consist of areas of intense use connected 

by pathways . Ranges m a y expand during the winter (Sheldon, 1949). 

Itinerant foxes who have not establ ished themselves in a territory do 

not have a good chance of long-term survival (Macdonald, 1980). 

Red fox vocal izat ions include a variety of agonist ic and affiliative 

sounds . Whines and whimpers occur in contexts of distress or submis -

sion. M e w calls are short-range affiliative vocal izat ions (Cohen and 

Fox, 1976). Growls occur in contexts of defense and threat. Barks are 

threat and territorial defense sounds . Screams are emitted during in-

traspecific dominance conflicts, and in contexts of defense and intense 

distress (Cohen and Fox, 1976; Barash, 1974). Coos , observed only in 

red foxes, are greeting and contact-sol ic i tat ion calls (Cohen and Fox, 

1976; Marten, 1980). There is no group long-range vocal izat ion or 

howl. 
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red fox, 197-198 
red wolf, 56 
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smal l -eared dog, 21 
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wolf, 4 2 - 4 3 
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Dusicyon australis, Fa lk land Island 

wolf 

Endangered Species Act, red wolf, 
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phys ica l characterist ics , 59 
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Fennecus zerda, see Fennec fox 
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physical characterist ics , 2 7 - 2 8 
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social organizat ion and behavior, 

2 9 - 3 0 
taxonomy, 28 

Gray fox, 151-157 
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Gray wolf, see Wolf 
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arctic fox, 9 -11 
bat-eared fox, 117 
Bengal fox, 163 
b lack-backed jackal , 46 
Blanford's fox, 166 
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C a p e fox, 168-169 
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crab-eating fox, 63 
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fennec fox, 91 
golden jackal , 2 6 - 2 7 
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sechura fox, 135-136 
side-striped jackal , 2 3 - 2 4 
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activity, 159 
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Nyctereutes procyonoides, see Rac-
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Pale fox, 182-184 
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Red fox, 193-203 
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coyote, 195 

diet, 197-198 
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distr ibut ion and habitat , 188-189 
phys ica l characterist ics , 189-190 
reproduction, 192-193 
social organizat ion and behavior, 

193 
taxonomy, 190-191 
vocal izat ions , 193 

T a x o n o m y , 5 -7 
African wi ld dog, 9 9 - 1 0 0 
arct ic fox, 12-13 
bat-eared fox, 118-119 
Bengal fox, 164 
b lack-backed jackal , 47 
Blanford's fox, 167 
b u s h dog, 144 -145 
C a p e fox, 169 
chilla, 130 
corsac fox, 173 
coyote, 3 2 - 3 3 
crab-eating fox, 64 
culpeo, 126 -127 
dhole, 80 

Ethiopian jackal , 5 9 - 6 0 

fennec fox, 9 2 - 9 3 
golden jackal , 28 
gray fox, 153 
hoary fox, 139 
i s land gray fox, 158-159 
kit fox, 178 -179 
m a n e d wolf, 70 -71 
pale fox, 183-184 
p a m p a s fox, 133-134 
raccoon dog, 111 
red fox, 197 
red wolf, 5 4 - 5 5 
Rüppel l ' s fox, 186 
sechura fox, 136 
s ide-striped jackal , 25 
smal l -eared dog, 2 0 - 2 1 
species list, 6 -7 
swift fox, 190-191 
T ibe tan sand fox, 175 
wolf, 4 1 - 4 2 

T ibe tan sand fox, 174-176 

Urocyon einereoargenteus, see Gray 
fox 

Urocyon littoralis, see Is land gray fox 

Vocal izat ions 
African wi ld dog, 105 
arct ic fox, 17 
bat-eared fox, 123 
Bengal fox, 165 
b lack-backed jackal , 50 
C a p e fox, 171 
corsac fox, 174 
dhole, 85 
fennec fox, 95 
gray fox, 157 
kit fox, 182 
m a n e d wolf, 75 
raccoon dog, 114 
red fox, 203 
red wolf, 58 
s ide-striped jackal , 26 
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swift fox, 193 
wolf, 45 

Vulpes bengalensis, see Bengal fox 
Vulpes cana, see Blanford's fox 
Vulpes chama, see C a p e fox 
Vulpes corsac, see C o r s a c fox 
Vulpes ferrilata, see T ibe tan sand fox 
Vulpes macrotis, see Kit fox 
Vulpes pallida, see Pale fox 
Vulpes rüppelli, see Rüppel l ' s fox 
Vulpes velox, see Swift fox 
Vulpes vulpes, see Red fox 

Wolf, 3 9 - 4 5 , see also M a n e d wolf; 
Red wolf 
activity, 43 
diet, 4 2 - 4 3 

distr ibut ion and habitat , 4 0 - 4 1 

Falkland Island, 8 7 - 8 8 
physical characterist ics , 41 
reproduction, 4 3 - 4 4 
social organizat ion and behavior, 

4 4 - 4 5 
taxonomy, 4 1 - 4 2 
vocal izat ions , 45 


