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The Canid family is a lineage of terrestrial carnivorans, adapted for swift running, which includes
Wolves, Coyotes, Jackals, Foxes, Dogs, Dingoes, Dholes and other Dog-like mammals, with a total
of 13 genera and at least 37 extant species. They are mostly social animals, living together in family
units or small groups and behaving cooperatively. Most are seasonal breeders producing a single
litter each year. They exhibit many reproductive and behavioral traits uncommon in other mammals,
such as monogamy with paternal care, long-term incorporation of young adults into the social group,
alloparenting, inhibition of reproduction in subordinate individuals, monoestrus, and a copulatory tie.
They inhabit temperate and tropical forests, savanna, tundra and deserts throughout the world, with
the exception of some oceanic islands and Antarctica. Most Canids feed on mammalian prey, but
vegetable matter, carrion, and invertebrates are also an important source of food in many species.
Size and body shape (fig. 1): Canids vary widely in size, from the Gray Wolf, which may be up to
160 cm long, and can weigh up to 80 kg, to the diminutive Fennec Fox, which may be as little as
24 cm in length, and weighs less than 1 kg. Most Fox species weigh 1.5 to 9.0 kg, while most other
species are 5 to 27 kg. Body lengths (without tail) range between 35 and 160 cm, and tail lengths are
approximately 12 to 56 cm. In most Canids, body size is attributed as a response to food availability:
very small Canids (e.g., Fennec Fox) are usually associated with arid and poor habitats in which only
a small body mass can be supported year-round, while large Canids (e.g., African Wild Dog) are
often associated with habitats in which prey is abundant. Sexual dimorphism, when present at all, is
minimal, with males slightly larger than females. The body forms of Canids are similar, typically having
long muzzles, upright ears, teeth adapted for cracking bones and slicing flesh, lightly built bodies,
and long legs adapted to running down prey or foraging on the trot, and bushy tails. Most Canids are
isomorphic; that is, proportions are constant (e.g., Wolves have bigger heads because they have larger
bodies, but if shrunk they would just look like Coyotes or Jackals).
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Figure 1. Variety of size and body shape in Canids: (1) Gray Wolf (Canis lupus); (2) Maned Wolf (Chrysocyon
brachyurus); (3) African Wild Dog (Lycaon pictus); (4) Red Fox (Vulpes vulpes); (5) Gray Fox (Urocyon
cinereoargenteus); (6) Bush Dog (Speothos venaticus); (7) Fennec Fox (Vulpes zerda). Sizes compared to an
adult human.

Coat (figs. 2 and 3): Pelage is usually relatively short, with dense underfur mixed with longer guard
hairs. The fur is thicker and lighter colored in the winter and in low-temperature zones. Males and
females are indistinguishable in terms of pelage. Color varies significantly, tawny brown or gray in
most cases, but black, white and shades of ocher also occur. Most species are uniformly colored or
speckled, but some may have stripes on the sides of the body (e.g., Side-Striped Jackal), or may be
covered with blotches (e.g., African Wild Dog ). The underparts are usually paler than the rest of the
body. The tail is usually bushy, often with a contrasting white or black tip and a darker, bristly patch
covering the dorsal supracaudal scent gland near the root. Desert and Arctic Canids are usually very
pale in color. There may be considerable variation in coloration through the range of a species and
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Figure 2. Variations in pelage color in Wolf (Canis lupus): Coat color varies more in the Wolf than in almost
any other wild species, with colors from white through cream, buff, tawny, reddish, and gray to black (melanistic).
Such variation occurs throughout its range, although gray predominates. The occurrence of colors other than
gray seems to increase in the higher altitudes. Several of the color phases may be found in a single litter. Photo
credits: Nicolas Grevet, Mercantour National Park (France), Josef Pittner, Parc Omega, Quebec (Canada), Sergey
Chichagov, Chapultepec Zoo (Mexico) and Riga Zoo (Latvia).

some Canids may exhibit different color morphs. Melanism, a mutation producing excessive synthesis
of the melanin pigment, results in black or dark brown morphs, often accompanied by a white pectoral
spot and white on the feet, and is frequently observed in some North American Canids, such as Gray
Wolves, Red Wolves, Red Foxes, and less frequently in Coyotes, but rarely occurs in Europe and
Asia. On the contrary, leucism and albinism (partial or total lack of the synthesis of melanin) is rare
among wild Canids as they lack evolutionary adaptive significance in nature (except in snow-covered
regions), and are therefore usually eliminated from the natural populations. Most Canids molt, naturally
losing dead hair at certain times of the year. The most obvious molt takes place in the spring, when
the heavier winter coat is shed, with the underfur growing back slowly from the late summer onward.
Skeleton (fig. 4): The skeletal structure of Canids is remarkably consistent, reflecting the lack of
specialization in terms of lifestyle. Like other carnivores, they have 7 cervical, 13 to 14 thoracic, 6 to
8 lumbar, and 3 to 4 sacral vertebrae. The greatest variation of the vertebral column occurs in the tail
area, varying from 14 to 23 total vertebrae. The neck has strong muscle attachments, being adapted
to pull down prey while running. The rib cage is large to accommodate the lungs and heart, and the
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Figure 3. Variations in pelage length in Red Fox (Vulpes vulpes): Pelage characteristics undergo seasonal
variations. Intraspecies variation of pelage characteristics can occur according to location and habitat
characteristics. Middle East Red Foxes (left) are adapted to desert life, being smaller in size, with much larger ears
and shorter pelage, while North American Red Foxes (right) are larger, with longer and fuller fur.
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Figure 4. The skeleton of the Gray Wolf (Canis lupus): (1) scapula; (2) humerus; (3) ulna; (4) radius; (5) carpus;
(6) metacarpus; (7) phalanges; (8) sternum; (9) ribs; (10) patella; (11) tibia; (12) phalanges; (13) metatarsus; (14)
tarsus; (15) fibula; (16) caudal vertebrae; (17) femur; (18) sacral vertebrae; (19) pelvis; (20) lumbar vertebrae; (21)
thoracic vertebrae; (22) cervical vertebrae; (23) skull. Photo credit: Colin Keates.

sternum is not completely ossified, enabling the chest to expand as the animal breathes. The relatively
long tail of most Canids helps with balance when they are running and turning at speed. Males have
a well-developed grooved penis bone (baculum).
Skull (figs. 5 and 6): The skull is long and narrow, giving the head an elongated shape with a long
tapering muzzle, in contrast to the relatively short face of Felids and Mustelids. The zygomatic arches
are wide and the bony orbits never form a complete ring. The temporal ridges may be either wide
or fused to form an interparietal crest. Canids are recognized by three aspects of cranial anatomy:
the type of auditory bulla, the location of the internal carotid artery, and specific features of dentition,
such as the possession of carnassial teeth, used to slice their prey’s flesh. The Canid inner ear has a
large entotympanic bulla (large round bone that holds the eardrum) and a septum between the inner
ear bones. They have also completely lost the stapedial artery, which connects inner ear muscles in
fetuses of other mammals. The placement of the carotid arteries is also different from that in other
mammals, being closer to the brain. These basicranial characteristics have remained more or less
stable throughout the history of Canids, allowing easy identification in the fossil record when these
structures are preserved.
Dentition (figs. 5, 6 and 7): Most Canids have 42 teeth, with a dental formula of I 3/3, C 1/1, P 4/4,
M 2/3. The Bush Dog has only one upper molar with one or two below (M 1/1-2), the Dhole has two
above and two below (M 2/2), while the Bat-Eared Fox has three or four upper molars and four lower
ones (M 3-4/4), which is more than any non-marsupial mammal. As in other members of Carnivora,
the upper fourth premolar and lower first molar are adapted as carnassial teeth for slicing flesh (the
Bat-Eared Fox differs in this respect, being largely insectivorous). The molar teeth are strong in most
species, allowing the animals to crack open bone to reach the marrow. The canine teeth are long and
more or less sharply pointed but unspecialized. The deciduous, or baby teeth, formula in Canids is
I 3/3, C 1/1, P 3/3, molars being completely absent. Dhole, African Wild Dog, and Bush Dog have a
trenchant heel, a unique meat-cutting blade, on their lower carnassial teeth.
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Figure 5. The skull of Red Fox (Vulpes vulpes), top and basal views: (1) premaxilla; (2) nasal cavity; (3) nasal;
(4) maxilla; (5) jugal; (6) zygomatic arch; (7) postorbital process; (8) squamosal; (9) parietal; (10) sagittal crest; (11)
frontal; (12) incisive foramen; (13) palatine; (14) temporal; (15) occipital; (16) auditory bulla; (17) glenoid fossa;
(I) incisors; (C) canine; (P) premolars; (M) molars; (*) carnassial. Photo credit: Phil Myers, Museum of Zoology,
University of Michigan-Ann Arbor (USA).
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Figure 6. The skull of Red Fox (Vulpes vulpes), side view: (I) Incisors; (C) canines; (P) premolars; (M) molars; (*)
carnassials; (1) mental foramina; (2) mandible; (3) angular process; (4) condyloid process; (5) coronoid process;
(6) masseteric fossa; (7) retroauricular process; (8) external acoustic meatus; (9) auditory bulla; (10) paraoccipital
process; (11) occipital condyle; (12) occipital; (13) sagittal crest; (14) parietal; (15) frontal; (16) orbit; (17) maxilla;
(18) infraorbital foramen; (19) nasal; (20) zygomatic arch; (21) temporal. Photo credit: Phil Myers, Museum of
Zoology, University of Michigan-Ann Arbor (USA).
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Figure 7. Dentition in the Red Fox (Vulpes vulpes): The generalized Canid dental formula is (I 3/3, C1/1, P 4/4,
M2/3) x 2 = 42. Incisors are moderately large and used with the canines for gripping and tearing. The canines
are large but not necessarily very sharp, often used as a killing device. Carnassial teeth (the last upper premolar,
P4, and the first lower molar, m1) are specially adapted to cutting flesh with a scissor-like action. Their occlusal
surfaces are sloped to allow them to slide past one another when the jaw closes. Jaw articulation allows open and
shut movements, but not side to side. Photo credits: Gorpie, Lisa Clarke.

Limbs (fig. 8): Canids are digitigrade, and tarsal and carpal regions never touch the ground during
walking. Limbs are long and slender and adapted for swift running. There are four functional digits
on each limb, and the two middle digits are considerably longer than the rest. On the forelimb the
first digit is vestigial and is represented by a claw and small pad higher up on the foot than the four
functional pads (in the African Wild Dog this digit is totally absent). In the Domestic Dog and Dingo a
vestigial first digit may also be present on the hind limb as well. The pads on the soles of the feet are
naked, with hairs growing between the pads (in the Arctic Fox and some desert Foxes, the sole of
the foot is densely covered with hair at some times of year). Unlike in the Felidae, the claws are not
protractile and are relatively blunt and not sharply compressed laterally. The last phalanges are not
capable of flexing far back and upward and have normal articulating surfaces. Other adaptations to
running include fusion of scaphoid and lunar bones in the wrist, and locking of radius and ulna in the
front leg to restrict rotation.
CLASSIFICATION

The Canidae belong to the order Carnivora, a monophyletic group comprising 16 extant families.
Carnivorans have teeth and claws adapted for catching and eating prey. The order Carnivora is
characterized by functional specializations for shearing in the fourth upper premolar and the first lower
molar. These teeth, called carnassials, have a blade-like morphology and are the central character
complex that unites members of the order Carnivora. Other features shared by all carnivores include
the fusion of certain bones in the foot (scaphoid, lunar and central bones) to form the scapholunar, an
ossified auditory bulla, a relatively undeveloped clavicle, and a penis containing an elongated bony
structure known as the baculum (lost in hyenas).
Carnivora are grouped into two suborders (fig. 9): Caniformia (Dog-like carnivorans) and Feliformia
(Cat-like carnivorans). The former includes two major groups that share a close genetic relationship:
superfamily Cynoidea, which includes Canidae (Dogs, Wolves, Coyotes, Jackals and Foxes), and
superfamily Arctoidea, which includes Ursidae (bears), Ailuridae (red panda), Mephitidae (skunks and
stink badgers), Procyonidae (raccoons and relatives), Mustelidae (weasels, badgers and otters) and
three marine mammal families: Phocidae (true seals), Otariidae (seals and sea-lions), and Odobenidae
(walruses). Feliformia includes Felidae (cats), Nandiniidae (African palm civet), Prionodontidae
(linsangs), Viverridae (civets and genets), Hyaenidae (hyenas), Eupleridae (fossa), and Herpestidae
(mongooses).
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Figure 8. Right forelimb of a Gray Wolf (Canis lupus) and a Coyote (Canis latrans): (1) carpal pad; (2) dewclaw;
(3) metacarpal pad; (4) digital pad; (5) non-retractable claw; (6) paw; (7) pastern; (8) carpus; (9) radius; (10) ulna;
(11) humerus; (12) metacarpus; (13) phalanges. Photo credit: Sergey Chichagov, Dr. Ray Whalen, College of
Veterinary Medicine and Biomedical Sciences (Colorado State University), and Gerry Wykes, Naturespeak.

The Canidae family is currently recognized as comprising three major subfamilies: the extant Caninae,
and two others known only from fossil specimens: Borophaginae and Hesperocyoninae.
Subdivision of the Canids has been a field rich in conflicting hypotheses. The exact organization of the
living Canid phylogeny has long been contested in the scientific literature, probably due to its relatively
recent radiation and the close genetic similarities between all members. Most molecular phylogenetic
analyses have found four distinct groups within the Canidae family (fig. 10): Wolf-like Canids, Red Foxlike Canids, South American Canids, and Gray Fox-like Canids.
The Wolf-like Canids are a monophyletic group that consists of Wolves (Gray Wolf, Red Wolf, Eastern
Wolf, African Golden Wolf and Ethiopian Wolf), Coyotes, Eurasian Jackals (genus Canis), Black-Backed
and Side-Striped Jackals (genus Lupulella), and the Dhole (genus Cuon), as well as the African Wild
Dog (genus Lycaon), basal to Canis and Cuon.
The Red Fox-like Canids include a monophyletic group of true Foxes, the Vulpini, closely related to the
Red Fox (genus Vulpes): Indian Fox, Corsac Fox, Tibetan Fox, Rüppell’s Fox, Arctic Fox, Kit Fox, Swift
Fox, Blanford’s Fox, Fennec Fox, Cape Fox and Pale Fox. The phylogenetic position of the distinct
Raccoon Dog (genus Nyctereutes) and the Bat-Eared Fox (genus Octocyon) is highly uncertain, but
they are considered to form successive sister taxa to the remaining Vulpini.
The South American Canids also probably form a monophyletic group. The Maned Wolf (genus
Chrysocyon) and Bush Dog (genus Speothos), previously grouped as sister taxa and more closely
related to the Wolf-like Canids, share a common ancestor with the other South American Canids:
the Fox-sized Canids such as the Pampas Fox, Hoary Fox, Darwin’s Fox, Sechuran Fox, Chilla and
Culpeo (genus Lycalopex), and the more basal Crab-Eating Fox (genus Cerdocyon) and Short-Eared
Dog (genus Atelocynus).
Finally, the Gray Fox-like Canids are formed by a monospecific genus (Urocyon), with two species, the Gray
Fox and the Island Fox. They appear as the most primitive lineage, being closest to the ancestors of all Canis.
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Figure 9. Schematic phylogenetic tree of the Carnivora, based on molecular data, with estimated divergence
times, and illustrations of representative taxa (from left): Canidae: Gray Wolf (Canis lupus signatus); Ursidae:
brown bear (Ursus arctos); Phocidae: gray seal (Halichoerus grypus); Odobenidae: walrus (Odobenus rosmarus);
Otariidae: Steller sea lion (Eumetopias jubatus); Ailuridae: red panda (Ailurus fulgens); Mephitidae: striped skunk
(Mephitis mephitis); Procyonidae: ring-tailed coati (Nasua nasua); Mustelidae: least weasel (Mustela nivalis)
(Modified from Nyakatura and Bininda-Emonds, 2012). Photo credits: Robert Gould, Rick Ruppenthal, Simon
Goldsworthy, Eric Isselee, James Linnell.

Chromosome number and structure vary widely among Canid species, from 36 (Red Fox) to 78
(Wolves, Coyotes and Jackals). This degree of variation contrasts sharply with most other carnivore
families in which chromosome number and structure are well conserved.
TAXONOMY

The taxonomy of Canids is somewhat controversial. There are some uncertainties regarding the use
of some generic names, with some disagreement regarding the use of the genus name Pseudalopex
or Lycalopex for the South American genera. Phylogenetic studies tend to place the distinctive African
Wild Dog and the Dhole into a monophyletic clade alongside the Canis genus, while the more basal
Black-Backed Jackal and Side-Striped Jackal are excluded from it, with the subgenus Lupulella and
Schaeffia being proposed respectively. Fennecus (Fennec Fox) and Alopex (Arctic Fox) are no longer
considered valid by most authors, and are now included in the Vulpes genus.
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Figure 10. Phylogenetic tree of the Canidae, based on molecular data, with estimated divergence times.
Modified from Nyakatura and Bininda-Emonds, 2012.
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While major clades within the Canidae seem to be partly resolved, many doubts still remain concerning
the more recent splits. In North America, controversy exists regarding the current taxonomic status of the
Eastern Wolf and the Red Wolf, which seem to have a mixed ancestry as a result of past admixture between
Coyotes and Gray Wolves, and currently hybridization still occurs between these four Wolf-like Canids. A
recent extensive global phylogenetic study of Red Foxes has found that Red Foxes in North America are
genetically distinct from Eurasian Red Foxes and merit recognition as a distinct species. Mainland Raccoon
Dogs and Japanese Raccoon Dogs are considered different species by some authors, as they have different
karyotypes (54 and 38 respectively), and significant phenotypic, craniometric and behavioral differences.
Golden Jackals from Africa and Eurasia have been recently found to represent distinct monophyletic
lineages separated for more than one million years, sufficient to merit formal recognition as different species:
Eurasian Golden Jackal and African Golden Wolf. In India, two small endangered populations of Wolves, the
Himalayan and Indian Wolves, have recently been shown to be genetically distant from other Wolves, and
some have proposed to treat them as separate species, although this is not widely accepted. Dingoes and
New Guinea Singing Dogs have been considered a distinct taxon in some studies, as they differ from Wolves
in many behavioral, morphological and molecular characteristics, although most authors now consider them
feral derivatives of ancient breeds of Domestic Dogs that were carried to Australia and New Guinea during
prehistoric times by humans. Domestic Dogs have been treated either as a species of their own, or as a
subspecies of the Gray Wolf. Some authors treat Kit Fox and Swift Fox as being conspecific, but genetic
and morphological studies support the recognition of the two as separate species.
There is a clear need for taxonomic research on the Canids below the species level, and unraveling the
validity of subspecies is a much more complex task. Definitions of subspecies are a source of considerable
disagreement, and listing subspecific taxa has become increasingly controversial. There is also a general
concern about the great number of subspecies designations, which varies widely according to different
authors. Canids can travel great distances and overcome topographic obstacles, and high rates of gene
flow may stifle genetic differentiation among even widely separated populations (e.g., Gray Wolves have
been observed to disperse over 1,000 km during their lifetime). Additionally, many Canids are habitat
generalists, so they can easily cross even the most highly anthropogenic areas. So it is common to
find weak patterns of intraspecific differentiation even between geographically distant regions. In many
cases subspecies were defined long ago on very few specimens, or based solely on pelage or skeletal
morphology, and may reflect rapid evolution of specific ecotypes through selection, or differences in food
supply. The molecular genetic evidence suggests that these phenotypic differences do not necessarily
signify a long history of genetic isolation, and numerous subspecies defined for many taxa are unlikely to
be valid. For instance, molecular analysis of Gray Wolves and Coyotes in North America has shown low
levels of genetic divergence among populations, and probably only the Mexican Wolf and the Alaskan
Wolf are distinct. In contrast, Wolves from the Old World, where populations are highly fragmented and
small in size, show that most populations had single genotypes not found elsewhere. In the African Wild
Dog, the Rift Valley lakes may effectively interrupt gene flow between the eastern and southern African
populations, and there seems to be no gene flow across this barrier. The mobility of small Canids is much
less, which may lead to more subspecific differentiation. In Kit Foxes, the San Joaquin Valley Kit Foxes
form a distinct clade and Arizona populations to the east of the Colorado River may also be distinct.
Little is known about genetic subdivision within small Old World Foxes such as the Fennec Fox, the Pale
Fox, the Bengal Fox and Blanford’s Fox. Species such as the Bat-Eared Fox or the Cape Fox, although
abundant, may be composed of genetically distinct subpopulations.
Hybridization and introgression are probably more dramatic in the Canidae than in any other group
of carnivores, and may potentially threaten the genetic integrity of several species. All species in the
genus Canis can interbreed and produce fertile offspring (with the exception of Side-Striped and
Black-Backed Jackals, and Dholes). Other members of the Canidae family, are less closely related
to and cannot hybridize with the Wolf-like Canids. However, the Domestic Dog may hybridize with
the Crab-Eating Fox and Pampas Fox, both of which belong to the South American Canids, and with
two Vulpes species. The Red Fox also hybridizes with the Gray Fox. There are numerous reports of
wild or domestic Canids hybridizing with rare or endangered species, although research is needed
to determine the importance of hybridization in wild populations. For example, the Ethiopian Wolf is
threatened by hybridization with Domestic Dogs. Red Wolves may hybridize with Coyotes in the wild,
and Gray Wolves and Coyotes interbreed in the Great Lakes region of North America. In Italy and
Russia, Gray Wolves occasionally interact and may interbreed with semi-feral populations of Domestic
Dogs, although recent studies provide evidence that natural hybridization between Wolves and Dogs
is a much rarer event than previously thought. The Dingo breeds freely with other Domestic Dogs and
in some areas DingoesFor
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BEHAVIOR

Social organization: Almost all Canids are social animals and live together in groups. In general,
they are territorial or have a home range and sleep in the open, using their dens only for breeding and
sometimes in bad weather. The most common social structure is a monogamous pair where both
parents raise their mutual offspring, but other social formations have also been recorded, such as
cooperative breeding, additional non-reproductive adults, plural breeding females, and several nonreproducing individuals that share the same territory. Additional group members can bring benefits
such as increased cub guarding, territorial defense, assistance in food delivery or securing the survival
of older offspring in the absence of vacant territories. The smaller Canids, like Red Foxes and Bat-Eared
Foxes, are usually solitary animals that create temporary bonds only during the breeding season, and
the male and female stay together only for four to five months to bring up offspring; they are usually
monogamous, but are on occasion polygynous, and have a sex ratio biased toward females, with male
dispersal. Medium-sized Canids, like Jackals and Coyotes, are strictly monogamous, and offspring
stay with their parents until the next breeding season; their adult sex ratios are equal, and their male
and female helping behavior and dispersal are equivalent. The largest Canids, like the African Wild Dog
or the Gray Wolf, are the most social, and have a monogamous mating system with a tendency toward
polyandry. There is usually only one monogamous breeding pair, along with non-breeding adults who
also care for the young and provision the mother and pups. Adult sex ratio is biased toward males,
male helpers, and female emigration. Among large Canids cooperative hunting is common, while
smaller Canids tend to be solitary hunters.
Feeding behavior and diet: Most small-sized Canids are opportunistic omnivores, having a wideranging diet, from mammals to birds, eggs, reptiles, insects, fruits, berries, and carrion, with large
seasonal fluctuations. Medium-sized species, such as Coyotes and Jackals, are opportunistic,
generalist predators, eating a variety of food items ranging from fruit and insects to prey larger than
themselves, including both wild and domestic ungulates. Large cooperative hunting Canids, as Gray
Wolves, Dholes and African Wild Dogs, are more strictly carnivorous, preying on medium to largesized mammals that often exceed their own body size. Pack hunting allows tackling prey that is many
times the size of any individual predator. Anthropogenic food sources such as garbage or domestic
animals are also used by most Canids in areas close to humans. Most species readily scavenge.
Canids are uniquely adapted to cursorial pursuit, which they often combine with group efforts to
achieve high hunting success, although they lack any specialized way to kill their prey, unlike Felids.
Larger prey is usually run to exhaustion, and pack members grab at the hindquarters and soft rear
areas. They generally prey on injured, sick, young or otherwise vulnerable animals. Most Canids
employ a characteristic “mouse leap” behavior to capture rodents and other small mammals hidden
in the grass or under deep snow (fig. 11). This is followed by a violent shaking with rapid side-to-side
movements of the head to kill the prey. Canids are unique among mammals in that they are able to
regurgitate food for their offspring. This behavior is important in the provision of food for pups before,
during and after weaning, and sometimes for the mother during the first weeks. Most Canids also bury
surplus food in well-hidden caches.

Figure 11. Coyote hunting pounce sequence. Most Canids employ a characteristic “mouse leap” behavior
to capture rodents and other small mammals hidden in the grass or under deep snow. Photo credit: Kenneth
Canning. For general queries, contact webmaster@press.princeton.edu
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Reproduction: Canids exhibit several reproductive traits that are uncommon among mammals: they
are typically monogamous, provide paternal care to their offspring, have reproductive cycles with
lengthy proestral and dioestral phases and have a copulatory tie during mating (fig. 12). They also
retain adult offspring in the social group, suppressing the ability of these to breed while making use
of the alloparental care they can provide to help raise the next generation of offspring. Breeding is
seasonal and, with the exception of the Bush Dog, occurs annually, beginning at one to two years of
age. During the long proestral period, which ranges from one to three weeks, there is an increase in the
frequency of scent marking and vocalizing in both sexes, and in the frequency of agonistic encounters
between males, which occasionally result in the infliction of wounds. Female estrus generally lasts
for two to five days and during this period only one or two copulations per day are observed. The
copulatory tie (fig. 12), which is very uncommon in other carnivores, is observed in all matings and
lasts for 5-20 minutes. The back-to-back position, which is seen after intromission has been achieved
and the male has dismounted from the female, occurs in all ties except those of the Bush Dog and
the Raccoon Dog. Gestation takes 49 to 72 days. Preceding parturition there is often an increase
in burrowing and digging activity. The size of a litter varies, from 1 to 16 or more pups. The young
are born small, blind and helpless and require a long period of parental care. Young are relatively
incompletely developed: the eyes of newborn pups are still closed, the ears do not yet function and
temperature regulation is still far from perfect. The young of the Canidae are typically altricial, passing
the early stage of their life in a den or burrow and being unable to survive without the constant care of
the parents. Females generally have three to seven pairs of mammae.
Visual communication: In social Canids visual communication is more commonly used, where
compound facial expressions (fig. 13), tail movements and ear positions can be enhanced by coloration
of the coat. In most Canids, the sides of the face or cheeks are white, and the lips are black, which
accentuates facial expressions. Aggressive emotion causes the hair to bristle, increasing apparent
size, and longer hair along the spinal column and tail amplifies the effect. The tail is erected or arched
when the animal is aroused and lowered in submissive animals. It may be loosely wagged for greeting,
or stiffly in aggression. Tail movement may also enhance olfactory inspection of the glands in the
anal region. Eye contact can be used as a friendly greeting, but a direct stare is a threat, whereas
subordinate Wolves or Coyotes avoid eye contact when they meet the direct look of a dominant
individual. In Foxes and Coyotes a wide jaw-gape is seen as a component of threat expression, while
dominant Wolves or Dogs may grasp the muzzle or neck of a subordinate in an inhibited bite. Ears
have been incorporated into facial expression, being shifted up and forward in the alert or dominant
Canid; in submission, fear, or apprehension the ears may be flattened backward, and in submission
and greeting ears may be flattened sideways. Confident Canids display a rigid posture with head and
tail up, while submissive individuals approach with the hind end lowered, the back arched in a “C”
posture, the head lowered, and the tail tucked between the legs. In active submission they may lick
the corner of the mouth of dominant animals in greeting. In passive submission they may lie down and
roll over, exposing the belly, and additionally may urinate.

Figure 12. The mating procedure in most Canids includes a copulatory tie. Male Canids have a locking
bulbous gland (a spherical area of erectile tissue at the base of the penis). During copulation, it becomes
engorged with blood and locked in the contracted vagina. The two animals remain attached by their genitals
for 15 minutes or more, during which time they stand or lie rump to rump. It is characteristic of mating in most
Canids. Photo credit: JudiLen.
For general queries, contact webmaster@press.princeton.edu
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Figure 13. Different facial expressions in Wolf: (1) threatened, afraid face, with wrinkled muzzle, ears pulled
back, eyes narrowed, and bared teeth; (2) aggressive, threat face, with erect ears, and open mouth; (3) yawning
face, usually signaling a tired Wolf; (4) alert or neutral face; (5) relaxed face; (6) howling face. Photo credits: Jan
Rose, Andreas Baumgartner, Matthew James, Lwp Kommunikáció, Steve Harris, Jeff Goldberg.

Olfactory communication: Canids have a remarkable sense of smell, and olfactory communication
has a variety of forms, being used for individual recognition, territory marking, and as a way to
leave messages. Olfactory signals include urine and fecal droppings, ground scratching, anal
sac secretions, general body odor, rubbing certain body areas on a specific object, and rolling
in noxious-smelling substances. Marks may be made on objects, territory, or scent marks of
other individuals, or the animal may mark itself. Urination and defecation have evolved into a
complex behavior of territorial marking, through which packs or individuals leave a message
about themselves and acquire information about other packs or individuals in a given region.
Male urination is considered scent marking and it is frequently accompanied by the leg-raised
pattern. Dominant Wolves may urinate more frequently and may display leg-raised urination, while
subordinate males may urinate in an infantile crouch position. Estrous females may urinate more,
leaving long-distance messages for males. All Canids possess paired small glands on each side of
the anal sphincter (perianal glands), which release some of their contents when defecation occurs.
After urination or defecation, some Canids may scratch the ground, as a visual display that attracts
attention of conspecifics or provides an additional territorial signal. General body odor is a product of
glands on the feet, head, anal region, the upper surface of the base of the tail and between the hind
legs. The violet gland on the upper tail surface, present in all Canids (except the Dog and the Wild
African Dog), secretes most actively during the denning season. Mutual sniffing, first the head and
then the anogenital region, is characteristic between Canids.
Vocal communication: Most Canids vocalize during the first weeks of life, but subsequently there is
an inhibition of that behavior outside the home den, probably due to the dangers for young animals
outside the den. Adult Canids may howl or bark and different kind of barks may be distinguished.
They are individually specific and therefore may serve for individual recognition. Howling is a loud
form of vocalization, and it is employed to affect companions over greater distance. It serves to
bring individuals together, to inform rivals of pack presence, and may indicate an animal’s size and
aggressiveness, and thus have a function in defense of territory. As a form of communication, howling
is present in social but not solitary Canids. Barking in Wolves may serve as an alarm call for the
entire social group, when they have to defend the group territory. Barking may be used as a part of
dominance/submission display. Some Canids may bark when they are aroused, to defend territory
or a piece of meat, while barking may be preceded with a growl. Barking is used in many different
situations, and may presumably serve to draw attention, while information that follows can be received
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through other sensory channels, i.e., visual and/or olfactory. Domestic Dogs are more vocal than all
other Canidae and their barking can be considered hypertrophied in comparison with wild relatives.
Vocal communication among different species varies greatly, especially between the different social
structures. Various sounds have been described: whines, yips, howls, growls, clicks, yelps, screams,
barks, coughs, coos, mews and grunts; depending on the species, these sounds may vary in time,
pitch and frequency, and the same sound emitted by different species can mean different things. For
example, Foxes only bark when there is a threat and scream as a greeting, whereas Domestic Dogs
bark for many reasons, and growl for a threat. Domestic Dogs are the only species to yelp, a shorter
whine used for greeting. This sound is seen to be analogous to the yip of Coyotes and the scream of
Foxes. Foxes produce higher-pitched sounds such as screams and coos, a trilly, cackling sound with
unknown meaning. Foxes display minimal social sounds due to general lack of sociability. The Wolflike Canids produce lower sounds such as coos and guttural vocalizations. The high-pitched yipping
sounds are only made by Coyotes and Jackals. Mixing of these sounds is used in more complicated
emotional portrayal generally in the more social Canids. “Yowling” a combination of the yelp and
bark, is seen in Domestic Dogs, a social sound analogous to the Wolves’ group howl. Other extremely
social species, such as the African Wild Dog, have been known to mix many sounds, creating sounds
unique to them such as twitters and rumbles, and also have a range of barks that almost rivals that
of Domestic Dogs, thus showing the extent to which social structures affect vocalization variability.
DISTRIBUTION AND HABITAT

Canids are the most widespread carnivoran family that occurs throughout the world from the Arctic
to tropical forests with at least one species present in every continent except Antarctica. Many
Canids have distributions that span over a whole continent. Red Foxes and Gray Wolves have the
most extensive natural range of any land mammal, with the exception of humans and perhaps some
commensal rodents. Red Foxes are the only Canid present in five continents, recorded in a total of 83
countries. Gray Wolves occur naturally in North America, Europe and Asia, their range spanning over 62
countries. The Red Fox and Dingo have reached Australia and Oceania with assistance from humans.
Most countries have Canids, except some island states (e.g., Caribbean islands, Madagascar, Malta
and most Australian islands). Africa, Asia and South America support the greatest diversity of Canids.
There are five species endemic to a single country. Not surprisingly, most are also threatened: Red
Wolf (USA), Ethiopian Wolf (Ethiopia), Darwin’s Fox (Chile), Island Fox (USA), Hoary Fox (Brazil), and
the Sechuran Fox is a near-endemic to Peru.
Their habitats are as diverse as their prey, including deserts, mountains, forests and grasslands. Only
two species live permanently in closed-canopy forests, the Raccoon Dog in East Asia, and the Bush
Dog in South America; both have short legs and a comparatively compact body to negotiate tangled
pathways. Forests typically support a lower density of ground-living rodents and lagomorphs than
more open areas. “Edge” habitats with a mixture of woods and open country are favored by many
Canids. Only a few species are arboreal: the North American Gray Fox and the Raccoon Dog. Several
species, notably the Red Fox and the Coyote, have benefited from the human conversion of forests
into cropland. Several Fox species live in deserts. The large pack hunting species, due to their mobility
and prey habits, have the widest ranges of habitats used: the Gray Wolf’s enormous range includes
tundra, ice floes, boreal forest, and the deserts of the Sinai and northern Mexico. However the African
Wild Dog may be even more extreme, from deep in the Sahara to the montane forests of Ethiopia, or
above the snowline on Mount Kilimanjaro.
EVOLUTION AND FOSSIL RECORD (fig. 14)

The Canidae family possesses a well-sampled fossil record spanning approximately the past 40
million years, with more than 120 fossil taxa. The Canidae is represented by two extinct subfamilies
(Hesperocyoninae and Borophaginae) and one living one (Caninae). The first two subfamilies were
endemic to North America and have been extinct since the middle Miocene and early Pleistocene
respectively. The sole surviving subfamily, the Caninae, arose in the early Oligocene (30 million years
ago [Ma]) in North America. The first recognized member of this subfamily is the Fox-sized Leptocyon.
They coexisted with larger Hesperocyonines and the more vigorously evolving Borophagines during
most of the Miocene.
In the middle Miocene (10 Ma), a Jackal-sized Canid emerged, Eucyon, with the presence of the frontal
sinus, a characteristic feature that is retained in the descendants of this clade. Eucyon reached Europe
through the Beringian land bridge by the end of the Miocene (6 Ma) and was evidently present in Asia
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Figure 14. Canidae dispersal through time: (1) Evolutionary radiation in North America at the end of the Miocene,
resulting in the appearance of early members of all the major clades: Eucyon/Canis, Vulpes, Urocyon, Cerdocyon
and Chrysocyon. (2) Dispersal and evolution in Eurasia in the latest late Miocene-early Pliocene, resulting in the
appearance of new species of Eucyon and Vulpes, and Nyctereutes; fossil evidence suggests that they entered
first Europe (2b) and then the Far East (2a). (3) In the late Miocene they entered Africa, represented by Vulpes and
Eucyon/Canis. (4) During the late Pliocene-Pleistocene, North America continued to be a center of Canid evolution,
with the appearance of several new Canis species. (5) They entered South America after the establishment of the
Panama Isthmus, and during the early Pleistocene, diversity increased with species of Lycalopex, Chrysocyon,
Theriodictis, Protocyon and Canis. (6) During the late Pliocene Nyctereutes was distributed throughout Eurasia,
and during the Plio-Pleistocene, new Canis species, and Cuon and Xenocyon appeared (6a). The earliest record
of Canis in Europe is from latest Pliocene (6b). During the Pleistocene, several Eurasian species (Vulpes, Canis,
Cuon and Xenocyon) entered North America. (7) During the late Pliocene, Nyctereutes was present in Africa,
and during the Pleistocene Jackals and Lycaon appeared. (8) Dingoes originated in East Asia, and traveled to
Australia 5,000 years ago. Modified from Lyras, 2009.

in the early Pliocene (4 Ma). During the transitional period from the Miocene to Pliocene (5-6 Ma),
North America also gave rise to the first members of the Canis genus, mostly Jackal-sized species
displaying evidence for hypercarnivory. In the early Pliocene they arrived in Europe and diverged in the
Old World during the late Pliocene and Pleistocene (1.5-2 Ma), colonizing Europe, Asia and Africa. The
typical cooperative hunting in packs and social behavior are thought to have arisen at this time, linked
to the increase in brain size within this group. This radiation gave rise to Canid forms such as Wolves,
Dholes and African Wild Dogs. The Eurasian Canis etruscus and its descendant Canis mosbachensis
are regarded as the ancestors of Wolf-like Canids. Wolves emerged by 130,000-300,000 years ago
and extended their habitat to North America by crossing at the Bering Strait 100,000 years ago.
Coyotes represent the only surviving endemic species in the New World, originating from the extinct
Canis lepophagus (1-2 Ma). Canid lineages arrived in South America much later, in the late Pliocene
(2.5-4 Ma), after the rise of the Panama Bridge, generating a great diversity of species. At the end of
the Pleistocene, all large Canids, with the exception of Chrysocyon, became extinct in South America.
Another parallel event was the evolution of the Vulpini in the late Miocene (10 Ma); all extant Foxes are
the descendants of this clade.
DOMESTICATION

Among Canids, the Dog is the only member to have been domesticated, although the Red Fox and the
Raccoon Dog have been bred for their fur. The Dog was probably the earliest domesticated animal,
and predated the advent of agriculture and the domestication of other animals, and it is currently
the most widespread and phenotypically diverse domestic animal. Although there have been many
debates concerning the origin of the Dog, most authors consider the Gray Wolf to be the principal
if not the unique Dog ancestor. This process of domestication might have covered a period lasting
15,000 years, between 30,000 and 15,000 years before the present.
Bones of Wolves and hominids have been found together at several locations in Asia and Europe,
dated 300,000-150,000
before
the present.
These associations suggest that humans and Wolves
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Figure 15. Phenotypic heterogeneity in Domestic Dog (Canis lupus familiaris): Dogs are the most
phenotypically diverse mammal, and more than 400 Dog breeds are recognized nowadays. Morphologic
and behavioral diversity among Dog breeds exceeds that among wild Canids. (1) German Shepherd;
(2) Doberman Pinscher; (3) Irish Setter; (4) Basenji; (5) Dalmatian; (6) Great Dane; (7) Dachshund; (8)
Pug; (9) Pomeranian. Photo credits: Eric Isselee, Yurikr, Wenzhi Lu, Pfluegler, Iakov Filimonov.
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probably shared the same territories and lived in close contact. The oldest Dog skull, showing a clear
differentiation from Wolves, is dated at 31,700 years before the present. During this period, there is little
evidence for a concerted effort to domesticate animals, and it is believed that Wolves in search of food
were attracted by human camps where they could find some leftovers and thus became progressively
accustomed to human presence. Human hunters also probably killed Wolves looking for food and used
their skins for clothing. They may have carried around live pups that would occasionally become tamed.
These tamed Wolves were many generations away from the true Domestic Dogs, but were undoubtedly
their precursors. Fifteen thousand years ago, humans started to use arrows, and predomesticated
Dogs may have helped them track and bring back wounded animals, enhancing a new partnership
between hominids and Dogs. From the following prehistoric period (11,000-7,000 years before the
present), a large number of Dog remains have been found in many parts of the world, including the
earliest case of Dog burial in the Americas, at about 11,000 years ago.
Dogs are the most phenotypically diverse mammal, and more than 400 dog breeds are recognized
nowadays (fig. 15). The difference in cranial and skeletal proportions among Dog breeds exceeds that
among wild Canids, and considerable differences in behavior and physiology also are evident. The
origin of this diversity is uncertain and began more recently, 3,000-4,000 years before the present.
These many different breeds were created along the centuries, being adapted to purposes such as
herding, guarding, hunting or just companion pets. All these breeds show a wide range of phenotypes
unmatched by any other species. For example, Great Dane is up to 100 times heavier than Chihuahua,
and Greyhound is eight times larger than Pekingese. The Middle East is considered the primary source
of genetic variations in the Dog, with potential secondary origins from Europe and East Asia. Across all
breeds, levels of sharing between Dogs and North American Wolves are substantially lower than levels
of sharing between Dogs and Old World Wolves. Humans who colonized America 12,000-14,000
years before the present probably brought multiple lineages of Domestic Dogs with them.
CONSERVATION STATUS

According to the International Union for Conservation of Nature (IUCN) Canid Specialist Group, at
least 25% of Canid species are threatened and in need of urgent protection. Others are rare and even
declining or too common for their own good, and thus involved in major wildlife management issues
(such as disease transmission, predation on livestock, sport hunting, fur trade).
The Gray Wolf, formerly the most widely distributed terrestrial mammal, was extirpated from many areas
in Eurasia during the past century. Several subspecies or races of Wolf that occupied the American
west and Europe have also vanished, being able to survive in quite small areas of uncultivated land
and in frequent contact with humans. The Red Wolf was declared Extinct in the Wild by 1980, but has
been reintroduced into eastern North Carolina, although hybridization with Coyotes poses a threat.
African Wild Dogs remain in as little as 7% of their former range, being extinct in 22 countries that they
formerly inhabited, with fewer than 5,000 free-ranging remaining. Dholes, formerly living throughout
Asia, inhabit a fraction of their former range, and are thought to be extinct in 11 of 20 countries that
they formerly inhabited. As in other pack-living carnivores such as African Wild Dogs and Wolves, only
one pair usually breeds in each pack, so that the number of animals contributing genes to the next
generation is a fraction of the total population size. Pure Dingoes occur only as remnant populations
in central and northern Australia, and they are threatened by cross-breeding with Domestic Dogs. In
general, the large pack hunters have been excluded from areas of settled agriculture and now survive
only in wilderness.
Among the intermediate and smaller species, the forms that are most endangered have very
restricted ranges. The Ethiopian Wolf, with about 500 survivors, is the most vulnerable species.
This species is endemic to the Ethiopian highlands, found only in Afroalpine heath and grasslands
at altitudes above 3,000 m. Continuous loss of habitat due to high-altitude subsistence agriculture;
the presence of Domestic Dogs, with disease transmission, hybridization and direct competition
threatening wolf survival; and rabies outbreaks represent the major threats. The Bush Dog, despite
a supposedly widespread distribution in South American forests, is rarely seen, and threatened by
habitat conversion and human encroachment. Islands restrict the range and hence population size
of two other endangered species: Island Fox exists only on an archipelago off the coast of southern
California, while Darwin’s Fox lives almost exclusively on Chiloé Island off the coast of Peru.
One species of Canid has gone extinct in recent times: the Falkland Island Wolf (Dusicyon australis),
declared extinct
in 1876.queries,
This large,
Coyote-like
animal was common on the Falkland Islands, nearly
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500 km from the South American mainland. Due to being tame and curious and unafraid of humans,
it was particularly susceptible to culling, and was hunted to extinction by settlers and fur traders.
As natural wild Canid populations become increasingly threatened, self-sustaining ex situ populations
become essential to securing species persistence. For unknown reasons, zoo populations of some
wild Canids, including the Maned Wolf, African Wild Dog, and Bush Dog, breed poorly. Several
threatened Canids, such as the Mexican Gray Wolf, the Island Fox, and the Red Wolf, have recently
been saved through captive-breeding efforts in partnership with reintroduction programs.
Many Canid species are viewed as pests to humans, and populations of many species have been
decimated. Coyotes, Jackals, Foxes and Wolves are persecuted by ranchers, who blame them for
losses to sheep and cattle herds. Other species have been targeted as carriers of rabies (many of the
Foxes) and likewise have been the target of hunting. Some Foxes are valued for their pelts, which have
been used in the fashion industry.
HOW TO USE THIS BOOK

The main purpose of this guide is to enable the observer to identify all known species of wild Canids
from all over the world. Information is presented in the same format throughout, with maps showing
geographic ranges, and photographs highlighting the specific identification criteria in each case. We
have packed as much detail into this volume as possible, but also worked hard to keep it concise and
efficient, so that it is not unwieldy in the field. All the information for a given taxon is displayed on two
facing pages.
Most Canids can be identified from field sightings by using the photographs and descriptions in this
guide. Look through the color plates and determine what type of animal you saw. Turn to the text page
for the species that most resembles your sighting and look at the distribution map. If the map is not
shaded for your area, then return to the color plates and try another similar species or subspecies.
Keep in mind that many species may vary in color from one region to another and that not all color
morphs can be illustrated in a guide. When you find a species that resembles your sighting and occurs
in the correct geographic area, read the text to see if the description fits the habitat that you are in and
any behavior you may have observed. Also check the Similar Species section for other possibilities.
The overall structure of this guide is based on the taxonomic classification of the family Canidae into
four recognized groups, and is organized to provide the maximum ease of use for its readers. Each
account in this book is organized as follows (fig. 16):
(1) Classification: To help the reader grasp the scientific arrangement, the pages for each group have
a distinctive color on their top margin. This organization helps also to clarify the relationship between
species in the same group. When trying to identify an unfamiliar Canid, it can often be helpful to first
place it into a group, which will reduce your search.
(2) Name: The most common name as well as the scientific name is included for each entry. There
is no official list of vernacular names for Canids, and common names have developed through
long usage. They are convenient labels but they carry no deeper meaning, and some are actually
inappropriate. Some species are named for people (Rüppell’s Fox), for geographic locations (Pampas
Fox), for habitats (Arctic Fox), or for an external feature (Short-Eared Dog). Furthermore, common
names differ widely around the world. The scientific names, although less accessible, are much
more valuable, since they impart real information about relationships among species. The scientific
names are governed by rules of nomenclature and are standardized worldwide so that they transcend
language barriers. The first word of the scientific name (always capitalized) is the genus. The second
word, in lowercase, is the species name. For polytypic species (species with two or more subspecies),
the third word, also in lowercase, is the subspecies name.
(3) Description: The identification section begins with a list of external measurements and weight,
recorded in centimeters and kilograms, respectively. Measurements and weights are given as averages
or ranges. They are intended to aid in identification and to give a clearer impression of the animal. Keep
in mind that many Canids may exhibit tremendous variability in size and weight, and that males and
females may differ in size. Where applicable, differences between the sexes are outlined. Explanations
of the most common standard measurements for Canids are as follows: Body length (BL) is measured
from the tip of the muzzle to the base of the tail. Tail length (TL) is measured from its junction with the
body to the end of the vertebrae. Shoulder height (H) is measured from the base of the foot to the top
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Figure 16. Understanding a page layout: (1) phylogenetic group; (2) scientific and common name; (3)
measurements and description; (4) color plates and silhouette comparing size with a human figure; (5) distribution
maps; (6) other names, including foreign and local names; (7) subspecies and taxonomy; (8) similar species or
subspecies; (9) reproduction biology; (10) behavior; (11) distribution; (12) habitat; (13) conservation status and
estimated population; (14) photo credits.

of the shoulder. Weight (W) is expressed in kilograms (weight is influenced by seasonal changes and
body conditions). Skull length (SL) is the condylobasal length of the skull, measured from the anterior
points of the premaxilla to the posterior surfaces of the occipital condyles. Skull width (SW) is the
zygomatic width of the skull, the maximum width across the zygomatic arches. Dental formula (DF) is
the number of teeth. Chromosome number (CN) is the diploid number of chromosomes. Descriptions
in this guide concentrate on external features that can be observed in a live animal, and will assist the
reader in species or subspecies identification, including pelage characteristics and colorations, and
notable morphological traits.
(4) Color plates: The color plates, which are based on real photographs, are the core of this guide and
will be the most useful component for identification. The illustrations show each species described.
Occasionally, coat variations and young forms are also illustrated. Features that are most important for
identification are indicated by bars. Silhouette drawings illustrate the species on each page to a common
scale in order to relate its size to a human figure 180 cm tall.
(5) Distribution maps: The black parts of the maps represent the approximate area within which a
species or subspecies occurs at present, although within this area it would not be found in unsuitable
habitat. The gray parts of the maps represent the species distribution when a subspecies is depicted.
Areas of hybridization between subspecies may occur. Former distribution has not been taken into
account. A glance at the range map will give a quick indication of species or subspecies distribution.
It should be remembered that the scale of the maps is such that only general distribution patterns can
be given. Always consult the Distribution section to obtain a more detailed indication of range.
(6) Other names: Following the English and scientific names in each species account, this section lists
alternative and colloquial English names, and French, German, Spanish, Russian, and local names are
added where appropriate.
(7) Taxonomy: This section lists the subspecies for a polytypic species. The identification of subspecies
can be a rewarding
and queries,
exciting challenge.
However, the differences between subspecies are usually
For general
contact webmaster@press.princeton.edu
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Figure 17. Topography of a typical Canid: Eurasian Gray Wolf (Canis lupus lupus), summer coat: All Canids
have a similar basic form, although the relative lengths of muzzle, limbs, ears and tail vary considerably between
species. (1) Forehead; (2) stop; (3) muzzle; (4) nose; (5) whiskers; (6) lip; (7) cheek; (8) throat; (9) shoulder; (10)
forearm; (11) forefoot (paw); (12) toes and nails; (13) pads; (14) dewclaw; (15) carpal pad; (16) elbow; (17) brisket;
(18) abdomen; (19) thigh; (20) hock; (21) pastern; (22) tail; (23) supracaudal (violet) gland; (24) rump; (25) loin; (26)
back; (27) withers; (28) neck; (29) crest; (30) nape; (31) ear. Photo credit: Ulli Joerres, Zoo Osnabrück (Germany).

less distinct than the differences between species. When a subspecies may be identified based on
external features that can be observed in a live animal, a short description with their distinguishing
features is included. Sometimes subspecies may be identified based only on their geographic range,
which is also described in this section and illustrated in the distribution map. Keep in mind that some
authors may disagree over the validity of certain subspecies, or whether a certain population is a
subspecies or a full species. Additionally, animals that belong to different subspecies of the same
species may be capable of interbreeding and producing fertile offspring.
(8) Similar species: This section lists those species or subspecies that are similar, have a similar
range, or could be confused with another, and their distinguishing features are mentioned. Before you
finalize your decision on the species identity, check this section.
(9) Reproduction: A brief description of breeding biology is given, including gestation duration, litter
size, weaning time, sexual maturity and maximum life span (generally in captivity).
(10) Behavior: This section includes information on group composition and structure, range size,
diet and diet preferences, predators, daily and seasonal activity patterns, and social interaction.
Behavioral characteristics that may aid in identification are given preference, but other aspects of
interest are also mentioned.
(11) Distribution: This section describes the actual countries in which a species is native and the
general geographic space that it occupies. Distribution and habitat must be considered together to
determine if a given animal is likely to be found in a given area.
(12) Habitat: Includes the local conditions of climate, vegetation, soil types, water availability, elevation
and terrain. Some animals have very specific habitat requirements, while others may occupy just
about any habitat within their range.
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(13) Status: This section indicates the species´ relative abundance and lists its conservation status
in cases where the species is threatened or endangered. When available, estimated population of a
species is also given. The conservation status is based on up-to-date information published in the IUCN
Red List of Threatened Species. The IUCN (International Union for Conservation of Nature) is a global
conservation group that researches threatened species and coordinates practical conservation plans.
Listed statuses in this guide are adapted from the IUCN Red List of Threatened Species (Categories
& Criteria, version 3.1). The IUCN Red List of Threatened Species places species into one of the
following categories: Extinct: There is no reasonable doubt that there are no remaining individuals
alive. Extinct in the Wild: A species is known to survive only in captivity or as a naturalized population
well outside the past range. Critically Endangered: A species has an extremely high risk of extinction
in the wild or is already likely to be extinct, but confirmation is required. Within this category, it is often
difficult to be certain that a species is extinct, as the last few individuals may still be holding on and in
need of conservation attention. Endangered: A species has a high risk of extinction in the wild. Near
Threatened: A species is likely to become vulnerable in the near future and has been evaluated against
the criteria but does not qualify for Critically Endangered, Endangered or Vulnerable now, but is close
to qualifying for or is likely to qualify for a threatened category in the near future. Least Concern: A
species is widespread and abundant. Data Deficient: There is not enough information to assess the
risk of extinction. Not Evaluated: A species has not yet been evaluated. Domesticated: This is not an
official category of the IUCN Red List; this category overlaps Least Concern but has been applied
to domesticated animals, for which the IUCN criteria are not valid. CITES listings are also included.
CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora) is an
international agreement between governments, aimed to ensure that international trade in specimens
of wild animals and plants does not threaten their survival. CITES Appendix I lists species that are
the most endangered and for which international trade is prohibited, except when the purpose is not
commercial. Appendix II lists species that are not necessarily threatened with extinction but that may
become so unless trade is closely controlled; international trade may be authorized by the granting of
an export permit or re-export certificate. Appendix III is a list of species included at the request of a
party that already regulates trade in the species and that needs the cooperation of other countries to
prevent unsustainable or illegal exploitation.
(14) Photo credits: The contribution of every photographer is gratefully acknowledged, and their
name and the place where the photograph was taken appear in each entry. Copyright rests with the
individual photographers. Some photos have been enhanced through the use of graphics editing
programs to highlight identification marks and remove distracting background features.
ABBREVIATIONS

The following abbreviations, contractions and symbols have been used in the book to make it simpler
for the reader to access the information.
ca.: circa (approximate date)

SW: skull width (zygomatic width)

cm: centimeters

CN: chromosome number

g: grams

DF: dental formula

kg: kilograms

Ma: million years ago

m: meters

N: north, northern

km: kilometers

NE: northeast, northeastern

km2: square kilometers

NW: northwest, northwestern

ha: hectares

S: south, southern

kmph: kilometers per hour

SE: southeast, southeastern

BL: body length (without tail)

SW: southwest, southweastern

TL: tail length

E: east, eastern

H: shoulder height

♂: male, males

W: weight, west, western

♀: female, females

SK: skull length (condylobasal length)

†: extinct
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