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Chapter 21

Cats
Family Felidae

African Species

Felis Iybica, Alrican wildcat
. margarita, sand cat

. nigripes, black-footed cat
. aurata, golden cat

. chaus, swamp cat

. serval, serval

, caracal, caracal

MMM mm

Panthera pardus, leapard
F. lea, lion

Acinaiyx jubatus, cheetah

FAMILY TRAITS. Camivores resem-
bling the demestic cat, with long, lithe
body and long tail, or shorter body and bob-
il (lynx type), males somewhat larger
and more muscular than fcmales, other-
wise minimal sexual dimorphism |except
Hon}. Legs short (sand cat} to lang (serval,
cheetahl; big, soft-padded feer with s
front toes and 4 rear toes armed with
hooked, sharp claws normally retracted
in sheaths {except cheetah). Head rounded,
with large cranium and short jaws; big, fron-
tally placed vyes; cars triangular to round-
ed, * prominent; conspicuous whiskers
on upper lip. Teeth typically reduced to 30,
speaialized for eating meat: large, shearing
carnassials and only 1 small upper molar,
small, chiscl-like incisors, canines long
and faterally flattened; tongue rough, cov-
ered with harny papillac. Coloration: cryptic,
pale gray to brown, somctimes black {espe-
cially leopard and servall, with palc or
white underparts, most species spotted,
striped, or blotched, some plain-colored
{lien, caracall, many with black and/or
white markings on car backs, face, and
tail. Seent glands: paired anal glands, scent
glands 10 {oot pads, chin, and checks of at
feast some Felis species. Genrtalie: short,
barbed penis situated just bulow testes with
urethral openimg Lacing backward, bong
present but reduced,

Cars are su much alike monearly cvery
wiy exeept saze that albbut the cheetsh could

arguahly be placed in the same genus, Felis.
They are so close genetically that species
within the same size range can interbreed
and even produce fertile hybrids {e.g., ti-
ger % lion, leopard x lion, domestic cat x
various wildcats). But most taxonomists sep-
arate the 7 big cats, lumping s in the genus
Panthera. This group shares an anatomical
specialization that enables them to roar:
the hyoid apparatus (voice box) is sus-
pended by an elastic ligamenst that permits
vibration and sound magnification |3, 5.
Senses. Vision is highly developed in the
Felidae. Apart from good binocular vision
of the frontally placed eyes and cone recep-
tors providing visual acuity {and possible
color perception) equal to the human eye
by daylight, cats can see at least 6 times bet-
ter in the dark, partly because of the light-
reflecting layer {the tapetum lucidum} he-
hind the retina, and the very large pupil {3},
The iris varies in color from orange and yel-
low to green, gray, or brown; under bright
{ight the pupil contracts to a small dot in the
big cats and caracal, a vertical slit {wildcat,
black-foored catl, or spindle shape (ser-
val). Hearing is also acute in most feluds,
especiaily the smaller species that use
their large mobile pinnae like dish anten-
nae to locate hidden prey precisely {see
scrval account). The sense of smell is least
important for predation but preeminent in
felid social interactions {sce under Social
Organization and Olfactory Communica-
tion), and urinalysis with the vomeronasal
organ cnables males to monitor female repro-
ductive condition. The presence of promi-
auent whiskers and other sensory vibrissae in-
dicates the importance of the tactile sense
in this tamuily (4}

DISTRIBUTION. Worldwide exeept
Australia, the Antarctic, Madagascar, and
other vecanie islands. Felis 1s one ot the
mast widespread mammal genera, and
the leoupard 15 one of the widest-ranging
land mammals in the Old World.

340
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ANCESTRY. The first recognizable fe-
lids date back o mllion years ta che up-
per Eocene, and representatives of modern
cars, subfamily Fclinae, have existed
since the Miocene, a good 24 million years
ago. However, from then until just a couple
of millien years ago the family was domi-
nated by saber-toothed cats. True cats |Felis),
the size of a large wildcat, date from the
late Mincene of Eurasia and the Pliocene of
South Africa (table 1.1, fig. 18.1}. The mod-
ern big cats arose [probably from a leopard-
like prototype) as predatoxs on modern un-
gulates, which the saber-tooths, appar-
ently specialized for grappling and killing
ponderous, primitive mammals, were
poorly adapted to capture Ey8

The seldom-seen but common golden cat
of Africa’s rain forests may be close to the
prototype from which modern cats evolved
as they moved into more open habitats. The
golden cat and the caracal are-considered to
be survivors of an earlier radiation {3, 5}. The
cheetah has been running down gazelles
since the late Pliocene, but the otherbigcats
only became dominant in the early Pleisto-
cene, during the Golden Age of
Mammals.

ECOLOGY. Found in all major habitat
types from desert (sand cat to equatorial
rain forest {golden cat, lcopard), to swamp
and marsh (swamp car, fishing cat}, to
high mountains {leopard]. Apart from the
cheetah and the adult tiger and lion, probably
all cats are good climbers; yet Africa, uniike
Asia and South America, has no specialized
arboreal hunters (7} Most cats climb trees
for their own safety; those that live on
treeless plains take refuge underground.

DIET, Of all the carmivares, cats are the
most committed meat-eaters. Although
reptiles, amphibians, fish, shellfish, and
even insects are included in the diet, ro-
dents, rabbits, and hares are no doubt the
mainstay of most small cats. The bigger ones
prefer ungulates, but take whatever is most
readily available.

SOCIAL ORGANIZATION. Because
of their sceretive and nocturnal habiss,
fow cats have been closely studied in the
witd, But judging from those few and ob-
servations of others in captivity, social or-
ganization and behavior are as similar as felid
morphology. The farniliar asseytion that a
housccat 15 simply a miniature HEer 1s
essenttally true. Knowledge of this domes-
tic {cline provides msights into the
psvche of all cats.

Wath fow exceptions, cats are truly soli-

tary animals which avoid one another except
when sexually attracted. In closed habitats,
prey species are usually dispersed and best
hunted atone, and mostly toe small to be
shared by a group. Relying mainly on scent-
marks, which carry information about
when the mark was made and the sex, repro-
ductive status, and identity of the marker,
individuals can share a hunting range
without meeting unless they choose to do
so (1, 6). Adult males of probably all species
defend at least part of their ranges against
other males. The ranges of females are gener-
ally smalier and scveral may be included
within a male’s territory. The extent to
which females are territorial is unclear in
most cases, but even when their ranges
overlap, adult females usually avoid both
one another and males. The African lion

is the only social cat and has evolved an
claborate clan-territory system based on
close kinship bonds among fernales (9}. The
pride owns an extensive 1ange frequented by
large, open-country ungulates, which pride
members hunt and eat cooperatively. But la-
tent sociability may be seen in the fact that
tigers, normally solitary, summen one
another to share large kills (8), and adule
male cheetahs, like lions, form coali-
tions. Furthermore, feral housecats sub-
sisting on an abundant food supply such

as a garbage dump develop a social organi-
zation comparable to the lion's, including
baby-sitting by subadult males and com-
munal guarding, suckling, and feeding of kit-
tens {7}

ACTIVITY. Although many cats can be
active in daytime, all but the cheetah are
primarily nocturnal, night being the time
most Favorable for stalking and am-
bushing predators to go hunting.

POSTURES AND LOCOMOTION.
Although few cats are truly arboreal, they
have retained much of the freedom of
movement associated with climbing, which
tertestrial carnivores have sacrificed in be-
coming morc cursorial {4}. The use of the
claws in capturing prey and in fighting also
requires limb mobility, as well asa muscular
build. In acquiring the strength to overpow:
et large prey, cats sacrificed speed and en-
durance. Most prey of rabbit-size and up
can outran their felid predarors, which ac-
cordingly have to rely on stealth to get close
cnough to capture them. If their quick rush
ot paunce misses, they usually quit, for cats
sincluding even the cheeraht are notori-
ously short-winded. A comparatively small
heart |c.g., amountng to only 0.16% of 2

-
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leopard’s body weight} partly explains the
felid’s fack of endurance jcf. canids, Postures
and Locomotionl. But they cover long dis-
tances at a walk or trot, and they are also
good swimmers and jumpers. The tail s
important as a balance organ, especiaily n
the more arboreal species.

PREDATORY BEHAVIOR. All cats
capture and kill prey in basically the same
way as the domestic cat (6). The different
steps involved in huating, capturing, killing,
and eating prey are traits shared by the
whole family which appear at the appropriate
time in the development of each individual,
Yet practice is needed to perfect these in-
nate motor patterns, and experience leads
to individual variations and improve-
ments on the basic techniques. Interest-
ingly enough, each link in the predatory
chain exists as an independent drive: the
urges to stalk, to catch, and to kill can
each stand alone and separate from the urge
to eat [6). Once this is understood, some
of the inconsistencies in the predatory be-
havior of cats become less puzzling: for in-
stance, why gorged lions can’t resist the
chance to make another easy kill, why
cats often abandon a quarry after killing it
and even when hungry usually don't begin
cating right after killing their prey, and why
cats play with and may not even kill the ani-
mals they catch.

Considering that the usual prey of most
cats 1s small, why do they need to be so
powerful? The capability of killing animals
their own size or bigger increases the food
resources that are available to the predator
and the areas where it can subsist. There is
always the risk of injury, though, particu-
larly from well-armed prey. The cat's
strength and killing technigues minimize
the risks of bringing down and immobilizing
large animals while administering the coup
de grace. Cats hardly ever jump out of trees
upon formidable prey. They spring or rush
forward and grab the quarry by the rump,
back, or shoulder with a forcpaw; both
paws are used when pouncing on small prey
and to grapple large prey. The back feet
remain on the ground, providing purchase to
putl the quarry off its fecet. The unsheathed
claws sink through the skin Like meathooks
when the cat pulls the prey toward iselt.
But while chastng at full speed behind a tlee-
ing animal, the claws remamn sheathed
when the cat adroiddy trips st up with an
extended foreleg—to be atrached 1o a large
amimai as 1t falls would be dangerous.
This technigue is practiced by cheerahs and
Hons as well as by other cats (6},

La e

Fig. 21.1. Leopard strangling gazelle (redrawn from
lLeyhausen 1979}

Cats use a very precisc bite to kill small
prey: a canine tooth is deftly inserted be-
tween 2 cervical vertebrae, wedging them
apart and partially or completely severing the
spinal cord, bringing instant death. But the
big cats dispatch large prey by suffocation,
holding the throat or muzzle with jaws de-
signed to clench with maximum sus-
tained force {fig. 21.1) {3, 5). Small prey is
always eaten beginning at the head. Large
prey, with skull too large to crack, is eaten
beginning at the belly or chest, although
there are minor differences among species
{9]. Meat is sheared from the bones with
the carnassials or pulled off with the inci-
sors and swallowed without chewing.
Felis species eat in a crouched position and
rarely use their paws to hold their food,
whereas Panthera species normally lie
down and hold their meat between or be-
neath their paws |6). Most cats partially
pluck the feathers before eating birds.

Cats tend to be frugal with their food,
caching the remains of a kill by covering
it with leaves o7 grass and returning to feed
on it as long as it lasts. Leopards and
sometimes caracals take their kills up
trees. Many species will eat carrion, and
many can go for days between meals, mak-
ing up for a fast by gorging up to Y their
own weight. Their catholic choice of prey
species extends to all smaller cats, some-
times including members of their own
Species.

SOCIAL BEHAVIOR
COMMUNICATION., Felids have the
most mobile lips and changeable facial ex-
pressions of ail carnivores. Why should cats
need a more complex communication sys-

tem than other solitary animals? Perhaps
because of the unusually dangerous conse-
quences of fighting between animals armed
both with long tangs and sharp claws [y,
10). The abitity and readiness of cats to de-
fond themselves with these weapons tend o
inhibit outright attack. Instead, cats em-
ploy discrete distance signals {scent-
marks and loud calls! to avoid surprise
mieetings, and varable, graded visual and vo-
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Fig. 21.2. Felid offensive and defensive body pos-
tures: AgBy denotes a normal, relaxed posture, AsBy a
posture of otfense unmodified by fear, AgBs a purely
defensive posture. Other ilustrations show pos-
tures assumed when offensive and defensive emo-
tions are both present, in varying degrees, culminating
in A8, when a cat is stronghy and equally motivated
by offensive and defensive rendencies. {From Ley-
hausen 1979.]

Fig. 21.3. Dffensive and defensive facial expressions
same arrangement as i g 203, but te s less
extreme degree. Here AqBg denotes a relaxed express
sion, A:By an offensive mond unaffected by fear,
AB, a purcly defensive threat, and Ay, cyually
strung offensive and defensive moods. (From Ley-
hausen 1979.)

cal signals, plus olfactory and tactile mes-
sages, L0 COMMURICate their feelings and
intentions at close range undee any and all
conditions o, 11} The domestic cat, a
typical small feline virtually identical to
the African and European wildcats, uses  ~
at least ¢ facial expressions and 16 different
rait and body postures for a total of 25 visual
patterns, 16 of which occur in combination.
It has & distinct calls, 3 kinds of scent-
marks, and about 7 contact patterns {rub-
bing, clasping, patting, etc.] {2, 11). The lion's
communication system employs at least 17
visual patterns, 13 calls, 5 olfactory signals,
and 7 contact pattemns. To make the posi-
tions and movements of the ears, tail, eyes,
and lips as plain as possible, these organs
have contrasting markings in most cats.

Visual Communication

Offensive and Defensive Facial Expres-
sions and Postures, Some of the possible
variations in feline visual signals are shown
diagrammatically in figures 21.2 and
11.3, where facial expressions and postures
associated with offensive and defensive
mouads are illustrated in the domestic cat.
The upper left-hand drawings represent the
face and body in the relaxed, neutral state;
the upper right figures represent the strongest
threat and the lower left figures the greatest
readiness for defense. Note that the ecars are
erect and turned outward, presenting a tri-
angular shape, ini the most intense offensive
threat, and the eyes arc wide open with
small pupils {fig. 2.3 A, B,); whereas the
pars are flattened, presenting no sithouette,
and the eyes are narrowed with dilated
pupils in a purely defensive mood (A, Byl
The other drawings show gradations between
the 2 extremes when a cat is activated by
both emotions to varying degrees and in-
tensities. The lower right drawing in figure
21.2 |A, B, showswhat happens when motor
patterns associated with flight, defense,
and attack arc all superimposed, at high
intensity. This is the classic posture of a
cat confronting a dog. Only at highest in-
tensity are facial expressions and body pos-
rutes completely synchronized. Other-
wise the face registers changes of mood
quicker and more subtly than does the
body {6}, Consequently 1t Is necessary to
ilustrate expressions and postures sepa-
rately.

The mildest expression of aggresston 1s
bland unwavering look (fig. 213 A, B,
as 1f the cat was louking through or past its
opponent (gt Conversely, the mildest ex-
pression of an intimidated cat is [ookurg
away or [onking around. When a cat in
strange surroundings is approached by ane
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cat and atgack. For

Fig- 21-4- Consummalory expression af fully fed iion
licking its bloody paws.

other cat, it s1t8 OF crouches and calmly sur-
veys its surroundings in every direction but
that of the other cat. The stranger often ap-
pears more at €ase than the resident. In like
manner, a statking lion sits up and looks
around ‘ndifferently when it is spotted by
its intended victim. In both situarions cats
are seen t0 be disconcerted by a direct stare,
and indeed a cat on the defensive can also
halt the approach of an aggressive opponcnt
by leoking directly toward it {6).

Nonaggressive Facial Expressions

Consummatory face {fig. 21.4). Associat-
ed with certain activities apparently plea-
surable to the animal, notably eating coa-
tentedly, urinating and defecating,
sharpening the claws, ratling in carrion,
catnip, or dung. The €yes may be closed,
or open but #dreaming’’ of “gtaring 1nto
space,” the £ars partially flattened.

Alert face. An CXPYESSIon of intentness
a3 a cay surveysiis surroundings, particularly
after sighting potcntial Prey; mouth closed
or slightly open, cars cocked, and eyes
wide open.

Plav face. Mouth slightly open, COTREIS
drawn back and stightly raised without show-
ing tecth; cars and eyes as in relaxed face
or tairty alert.

Urine-testing {flehmen). Wrinkling up
nose with mouth open and cyes closed, after
smoelling urine, estrous females, and some:
times carrion. Glven mostly by males.

The flehmen grimace i3 much more pro-
aounced in Pantherd than in smatl cats.
Otherwise facial expressiens and car THOVE
ments are very amelar in all cats. So are
the postures and behaviors assoctated with
Jetense, although the big cats Jdo not arch
therr backs, The greatest ditferences arc
ween 10 the postures andd MOYements asso-

ciated with offensive thr

instance, threatening licns keep theit heads
low, backs stretched, and rib cage lowered
5o that the shoulder blades stand out promi-
nently (6]

Vocal Communication. A wide range of
different calls 1s represented 1n the family,
including the cheetah's birdlike contact
chirp. Other monosyllabic short sounds if-
clude panting, inspiratory gasp {icopard
only], expiratory bursts, “fnocking,” and
gustural hissing. Examples of variabte,
fonger calls are yowling, meowing, roar
ing, COOINE, snoIting, rumbling, growling,
grunting, gargling, sparling, and purrng.
Mothers use 2 special call to summon kit-
tens when bringing home live prey. Call in-
tensity 15 clearly different when the prey is
small and warmiess [mouse) of large and
potentially dangerous {rat), and the young
respond accordingly (6).

Most small cats {ack distance calls com-
parable to the rears of Panthera species,
although some Felis females announce the
onset of estrus with loud calls, and males
of scasonal-breeding species may call more
often then or utter special mating calls. Asin
visual signals, most vocal signals are con-
cerned with offensive and defensive behavior
{11). Thus, most small cats have 6 calls in
common: hissing, spitting, growling,
screaming, puIting, and meowing, of which
all but the last 2 are hostile {11l Several
of these calls grade into one another and
express Tising excitement by increasing
noise and pich grﬂwlingﬂyowlingw
screaming (the highest, noisiest vocaliza-
tion), followed by 2 yolley of spitting.

To demonstrate how calls are often
linked with visual, olfactory, of tactile sig-
nals as partof @ complex display, consider
growling and snarling, the one offensive
nd the other defensive in character. it is
basicaily the same vocalization, but
when given with the mouth closed during
offensive threat it comes out as a growl,
and when the mouth is opened with lips
retracted in 3 defensive threat it becomes a
snarl (o). In this way, the vocalizations of
an aroused, angry cat CXPress every shade of
emotion from pure aggression to pure fear
while prectsely tacking the visual
signals.

Meowing signals mild distress, espeeial-
1y in kittens, helping te remind mothers
of their whereabouts, whereas purnog, as
L.'VCl'y'UnC knuws, L‘KPTL'ESL‘S L'U'lllk,‘ﬂl['ﬂ{.'n[,
a5 when kittens are suckled or hicked, o1
when adults greet or groem une another.
Eelines have no special alann calls; they
wumply growl it



354 / Cat Family Intreduction

Fig. 2.5 Lion patrolling and scent-marking defend-
ed part of pride territory by urime-spraying.

Olfactory Communication. The main
form of scent-marking is urine-spraying
directed backward against objects at nose
level or higher. The placement and form
of the penis scem specifically adapted for
this purpose {6}, and indeed adult males are
the main practitioners. But adult females
also spray, in some species more fre-
quently than males, particularly during es-
trus (6}. The basic marking technique is as
follows: first the cat sniffs the place ta be
marked intently, especially if it has been
marked before, in which case it often gri-
maces. Next, or after urinating, it rubs its
head against the object, thereby anointing
itself with its own or anether’s urine, mean-
while wearing the consummatory face |fig.
21.4). Finally, it backs up and sprays its own
urine on the spot {figs. 21.5, 21.13|. Feline
urine has a potent smell, especially the
male's, but there is no evidence that anal-
gland secretions are sprayed or otherwise
mixed with the urine {11}, as sometimes
asserted (g9). Indeed, the function of the
cat’s anal glands is still a mystery.

Scuffing. A rhythmic treading and for-
ward-kicking motion of the back feet
with claws extended is performed by many
of the bigger cats (fig. 21.6). If, as commonly
occurs, the cat also urinates, the urine be-
comes mixed with s0il and impregnates

Fig. 20.6. Lion scoff marking (from Schaller 1971h,
drawmg by R Keanel,

the hindfcet. Scuffing visibly disturbs the
ground. .

Rubbing and rolling. Head-rubbing is
stimulated by odors other than urine je g,
catnip} and may serve to deposit glandular
secretions as well 4s to anoint the animal
with scent. After sniffing, or licking and
biting the place, and often after grimacing,
the cat proceeds to rub its lips, cheeks,
head, and neck on the spot. Copious
amounts of saliva often appear on the lips
during a vigorous rubbing bout, soaking the
spot and the rubbed areas of the cat {1z},
Cats are also stimulated to rub their cheeks
and neck on smelly, decomposing sub-
stances such as carrion and dung, fol-
lowed sometimes by rolling and writhing
of the whole bedy on the spot. The parts
of the body which are most commonly
rubbed, namely the forequarters, are also
the places most commonly sniffed and
rubbed during social encounters between
cats (more under Tactile Communication}.

Defecation. The act of defecation is simi-
lar among species and sexes, but ather
associated acts vary. Feces are apparently
unimportant for scent-marking, at least in
many smaller cats that rake soil or litter
over their scats. Panthera species make no
attempt to cover theirs and a few deposit
dung at specific or conspicuous sites (sce
leopard account).

Display claw-sharpening. Probably all
cats rake the claws of their forepaws on
trees. Aside from removing loose claw
sheaths, clawing leaves visual and possi-
bly scent marks [assuming glands described
in the feet of domestic cats exist in other cats
{r1|l. The act of clawing may also be a visual
display.

There are few clues to the significance of
these different marking behaviors, either for
the sender or the receiver. Urine-spraying
is often considered territorial behavior, but if
50 there is no evidence -that these marks
intimidate or deter other individuals from
using the same arcas, although cheetahs
have been seen to alter course after check-
ing fresh scent-marks {1, 6). Such marks
may wetl be signposts from which cats find
out who is ahcad and how far. Spraying and
scuffing may also be assertions of self-
confidence if not space claims, since cats
often scent-mark during or foliowing aggres-
sive encounters, around kills, and so on {6,
9, 11,

Tactile Communication. Nonaggressive
meetings between cats begin with mutual
saiffing of noses, head and neck stretched
forward and ears erect in friendly curiasi-
ty {6). They proceed to sniff and touch light-



Cat Family Intreduction / 355

”élf,/éf'/f’f”_

Fig. 21r.7. Lion greeting ceremony,

ly with their whiskers the nape and
flanks, and finally the anogenital area. A
friendly cat raises its tail to allow this
inspection, but often one is mare fearful,
keeps its tail down, and sidesteps, so the pair
ends up circling,

Greeting ceremony. When family mem-
bers meet they go through a ritual that begins
with sniffing noses, followed by rubbing
their heads and often their sides together [fig.
21.7). The tail is erected with the tip bent
toward or draped over the partner. Small
kittens rub against the mother's chest and
throat. The similarity between greeting and
the sexual presenting of an estrous female
is striking, and comparable to social pres-
enting in primates {6). The ceremony is
moare frequent and pronounced in some
of the larger cats, above all in the lion.

AGONISTIC BEHAVIOR. See also Vo-
cal and Visual Communication. The fal-
lowing account of aggressive interactions,
based on studies of feral housecats {6), applies
with minor variations to probably mast
small and at least some of the big cats.

The intensity and outcome of hostile en-
counters between cats vary according to
circumstances and the sex and motivation
of the participants. Ranking among males
whose ranges overlap or adjoin is usually
settled by fighting. Rival fights are seri-
ous combats with the underlying intent of
inflicting damage by delivering a neck

bite. A single fight between adult males
usually seteles the issue of dominance, but
young adules may go through many fights
before their standing is established. Dom-
inance determines which of the males at-
tracted by the calls and scent of a female
in heat ends up mating with her,

The approach of an aggressive male is
made in the posture shown in figure 21.2
Ay, By The animal moves very slowly and
stiffly and when close, raises and moves
its head from side to side, meanwhile
growling deeply and yowling. The tail tip
twitches rapidly and spasmodically. The
defensive cat gets ready to roll onto its
back, first by turning its forequarters, free-
ing a forepaw, and raising it to strike the
enemy on the nose if it continues to ad-
vance. The attacker can only press home
a biting attack by disregarding the risk of
injury to itself. Usually the aggressor
stops, draws in its own neck, and hits out
with a forepaw, indicaring that it is on guard
and ready to repel a counterattack. The de-
fender immediately responds by ralling onto
its back, with all 4 paws ready for action
(g, 21.8). Should the aggressor follow
through, the defender clurches and pulls
him toward his open jaws while his hindfeet
trample and rake his cxposed underside.
The aggressor has no choice but to follow
suit and they now roli on the ground, the
aggressor yowling, the defender hissing,

i P ")
7“““7"##’ 3
N

Fig. 20.8. In a dispute over food, a hon frght! resorts wo the charactensnie febd rofluver seff defense,

which often inhihits an aggressor's atrack
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spitting, and growling, culminatung in hair-
raising shrieks. After breaking off, the
winner typically sniffs the ground |dis-
placement sniffing) and slowly moves away.
The loser remains crouched until its rival
is out of sight {6).

Territorial and maternal defense. Both
types feature a sudden, swift attack, chasing,
and hitting without preliminary displays.
If the trespasser stops and defends itself,
both stand or rear with paws raised to
strike, showing that territorial and maternal
attacks are defensive and not purely offen-
sive. Mothers of small cubs are the most de-
termined and fearless.

Long chases are associated only with ter-
ritoria} defense and mock pursuit during mat-
ing. In rival fights, the stiffness associated
with offensive threat display actually pre-
vents the aggressor from pursuing a rival
that elects to flee [6].

REPRODUCTION. Gestation ranges
from about 2 months in small cats to over
3 months in the lion and tiger. Litters in-
clude 1-8 offspring, with 24 the usual num-
ber. The smaller species may reproduce
yearly beginning at a year or younges; the
jarger ones begin a year later {males later
still), and reproduce at intervals of no less
than 1V years. But when a litter s lost,
females reenter estrus within a few weeks
{see lion account), and keep cycling every
few weeks until fertilization occurs, either
during a regular mating scason or, particu-
larly in the tropics, at any time of year. Estrus
may last anywhere from a day t¢ 2-3 wecks

6}

SEXUAL BEHAVIOR. Frequent copula-
tion over a period of days is a felid characteris-
tic {see lion account]. Cats are induced ovu-
lators and repeated copulation is nccessary
before ova are produced and conception can
occur {3, 9l

A female coming into heat advertises her
approaching receptivity by become hyperac-
tive, calling, scent-marking, rubbing
against objects, and rolling sinuously on the
ground. This behaviar disrupts the usually
solitary existence of mature but sexually in-
active cats, attracting the local males who
praceed to compete for the right to mate.
They engage in a tot of display and some
combat (6. The female’s courtship behavior
is alternately coguettish and defensive. She
rubs against the male, presenting her posten-
or with tail raised invitingly, but when he
makes bold to approach, she turns upon
him spitreng. seratching, and yowling. The
next moment she writhes on the ground
at his feet or invites purswit. A temale n

Fig. 21.9. Felid copulation [lion), with female crouch-
ing, male making biting movements at her neck.

fuli estrus adopts the copulatory crouch
{fg. 21.9), head low, eyes narrowed, ears
slightly back, rump elevated, tail raised
and deflected. Sometimes a female treads
with the hindfeet.

Male courtship behavior features fre-
quent urine-spraying, rubbing heads with
the female, frequent licking of the erect
penis, long pursuits, and patient waiting,
When the female invites eopulation, the
male tries to grip her neck before mount-
ing. This may induce passivity in the te-
male, in the same way that kittens go limp
when so gripped. But quite often a female
will try to escape, twisting and
scratching. Once the male straddles the fe-
male, instead of grasping her with the fore-
legs as in most carnivores, copulation is
usually accomplished with a few pelvic
thrusts. Small cats commonly maintain the
neck grip the whole time, whereas in Pan-
thera species the bite has been reduced to
a mere baring of the teeth or a symbolic
bite a moment after ciaculation {6}, Imme-
diately afterward the female screams or
snarls, and often twists and hits out at the
male, which jumps back, growling. The fe-
male then licks her vuiva and/or rolls.
Within a fow minutes courtship is re-
sumed. After several days of this, the initia-
tive shifts increasingly to the female,
which uscs rubbing, rolling, and presenting
to repew the male’s flagging interest. Not
infrequently males lose interest while the
female is stitl going streng, and another male
takes over Isce lion account). This could
explain the observation that males of soli-
tary specivs tend to be more tolerant of one
another than are females, Waiting may be a
mure viahle strategy than all-out fghting
to g0 Mating uppoertUNtcs 163,

PARENT/OFFSPRING BEHAVIOR.
The youny are born bhind, deaf, and harcly
able to crawl. In probably all species but
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the lion, the mother bears sole responsibility
for feeding and rearing them. Males play no
paternal role. Cubs remain hidden in a
den or nest for several wecks unsil they
become mobile. During this time the moth-
er's normal flight response may be blocked,
leading her to attack even against impos-
sible odds.

Older cubs are warned to take cover by
the mother’s hissing and slapping at them; in
this way they learn which animals are to
be feared |6). The mother readily changes hid-
ing places if much disturbed, carrying 1 kit-
ten at a time by the head, nape, or back skin.
The mother retrieves and vigorously licks
strayed babies—but only if they meow
loud encugh to be heard.

Felid mothers train their young to fend
for themselves, prior to separating from
them shortly before the next litter is born.
While her offspring are still very young, the

mother begins bringing prey back to them,
first dead, later stil alive. At first the kit
tens are more frightened than attracted, but
the escape attempts of live prey soon stimu-
late their hunting urge. All the motor pat-
terns of prey catching and eating are practiced
fong before the young become independent.
The neck bite ts the last link to be perfect-
ed. Seemingly 1 or 2 experiences in deliv-
ering the bite are necessary before the pat-
tern “ciicks” into place and becomes
automatic (6},
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The only 2 strictly African cats are the
serval and black-footed cat. The others also
occur in Eurasia or did until very recently.
Because of their extremely secretive habits,
too little is known about the behavior and
ccology of these small cats to present com-
prehensive specics accounts. Dissimilari-
ties in their form and distribution clearly
indicate still unstudied differences in their
ceology. However, observations in cap-
tivity reveal relatively minor differences
between species in displays and other basic
behavior patterns. Descriptions in the fam-
ily introduction should be censulted to fill
gaps 1n the specics accounts.

Fig. 21.10. African wildear, resting 1 a disused hole,
its refuge i ppen grasstand.

African Wildcat
Felis lvbicu
TRAITS. A wild tabby cat. Werght and

length thead and budy!: (Borswana popu-
lation) males 5 kg 13.7-6.4) and 5% cm (53—

63}, females 4 kg [3.2-5.4} and 55 cm {51~
581, tail 31-37 cm (7]. Coloration: geo-
graphically and individually variable, lighter
in dry and darker in wet regions, usually
gray or tan but varies from orange to
black; dark garters on upper limbs, outer
tail ringed, ending typically in black tip;
striped forehead and cheeks, fainter stripes
on torso and indistinct spots on chest; under-
parts lighter. Distinguished from domestic
tabby by rufous, unmarked ears and longer
legs, resulting in more upright seated pos-
ture |8). Scent glands: anal glands, also chin,
cheek, and possibly foot-pad glands. Mam-
mae: 8.

DISTRIBUTION. Pan-African outside
the Lowland Rain Forest and the Sahara,
it is the commoncst African cat. The wild-
cat of Europe and Asta, F. silvestris, is
considered by some auchorities to be the
same species, despite a heavier build, shorter
legs, and long hair {3). Embalmed cats re-
trieved by thoussnds from Egyptian
tombs show that the wildcat was domesti-
cated probabty as early as gooo B.c. The Egyp-
tians worshiped Bast, the cat goddess of the
hunt, love, and pleasure (11, Egyptian draw-
ings and fgures of cats depict the distine-
nvely upright seated posture of £ Ivbica,
an indication that domestic cats descend
from the African wildcat. But the Jong
legs that account for the posture disappear,
along with the translucent, unspotied cars,
when the wild form crasses with modern-
day housceats from Afncan villages and
towns (81
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African wildcat

ECOLOGY. The wildcat oceurs in virtu-
ally all places where rats and mice are plenti-
ful, including the outskirts of villages and
towns. Atrraction to human habitation may
have led to domestication in the first place.
Wildcats even live in trecless open grass-
tand, as on the floor of Ngorongoro Crater.
Here they depend on holes dug by other
species for refuges against a host of bigger,
faster predators |fig. 21.10]. One orange-
colored cat with grcenish eyes, seen occa-
sionally sunning, lived in a burrow com-
plex that also housed hyenas, porcupines,
and bat-cared foxes {author's obser-
vationl.

The food habits of the wildcat differ lietle
from those of free-ranging housecats, Ro-
dents are the mainstay, with small birds,
lizards, snakes, frogs, and large insccts
{beetles, grasshoppers, winged termites,
centipedes, spiders) taken as oppertunicy af-
fords, The springhare and the African hare
are normally the largest prey of this species.

SOCIAL ORGANIZATION: soiitary,
temitorial.

Since the African wildeat and the
hausecat are one and the same species,
interbreeding as readily as wolt and domes-
nie dag, it should be one of the most famitiar
of Africa’s wild ammals, But no proper
study of a wild population has been made,
50 in this case knowledge of a wild antmal
rests on studies of the domesticated form,
and on vhscrvations of the closely related
{it not conspecifict European wildcat. The
vanahility in sacial orgamization tound in

feral housecats, notably the formation of
clans and the cooperative care of offspring *
where there is a food surplus (see family
introduction}, has yet to be seen in African
wildcats. They appear to be quite strictly soli-
tary and territorial (8). Yet a tendency to-
ward cooperative care can be seen in the
behavior of 2 hand-reared wild females.
After littering, each became territorial,
marking and fighting over the same range.
The only way to keep the dominant one
from attacking and driving the other away
was to let them out by turns. However,
despite their unrelenting antagonism, each
brought back and left food offerings imice,
birds| for the other's kittens.

Since the African wildcat is dispersed in
much the same way as its European and rural
domestic counterparts, it probably has a
similar social organization {see family intro-
duction!. The following infermation on the
dispersion pattern of wild and feral cats in
Furope gives some indication of what to
expect of F. lybica. Home ranges in good
habitat may be so0-100 ha {4, 5]. A
tomcat’s territory encompasses the ranges
of up to 3 females, reaching maximum ex-
tent in the mating season. Femalgs are
more intolerant of one another than are
males, but only actively defend a core
area within the home range. Here cats that
are subordinate elsewhere (normally) become
dominant and may fiercely attack even
much larger individuals. The rest of the
range is shared and all members of the local
community have the right to use it on a first-
come, first-served basis, regasdless of rank
[4). Cats entering a common hunting range
check carefully to see and smell whether
another cat is already an the scene, often go-
ing to 4 vantage point to scan, sniffing vege-
tation where others have sprayed urine,
scraped, or scratched, and leaving their own
marks in turn. If another cat is spotted, the
latecomer waits for it to move off, although
occasionally 2 cats may hunt in the samc
ficld while completcly ignoring cach other.
African wildcats have been scen hunting
in pairs or family groups, the members
moving in the same general direction and
spaced 330 m apart {3}

ACTIVITY: nocturnal.

POSTURES AND LOCOMOTION. As
in domestic cat.

PREDATORY BEHAVIOR. Deseribud

in family introduction.

SOCIAL BEHAVIOR
COMMUNICATION, Discussed and
ilustrated n femuly introduction,



Black-footed Cat / 359

Qlfactory Communication: urine-spray-
ing by both sexes, also chin- and cheek-
rubbing and claw-sharpening. The feces are
buried as in housecats.

AGONISTIC BEHAVIOR. Described in
family introduction.

REPRODUCTION. Housecats remain
in estrus about 4 days and ovulation oc-
curs a day after copulation {1} Several
males have been seen aceompanyinga F. Iybi-
ca female in estrus (8}, (More in family in-
troduction.}

PARENT/OFFSPRING BEHAVIOR.
Both in southern Africa and East Africa
young tead to be born during the rains, the
time when most prey species are at peak
abundance. There 1s no evidence of more
than 1 litter being born in a year in the
wild state, whereas a hand-reared, free-
ranging female littered 8 times in 3%
years, twice producing 2 and once 3 litters
m 1 year, for a total of 20 offspring (8].
Gestation is 56—60 days and typically 1 kit-
tens (2~3) are bamn in a hollow tree, hole
in the ground, rocky crevice, or nest in
dense grass. Their eyes open at 10~14 days,
and they become mobile within a month,
accompany the mother when less than 3
months, and are independent by 5 months.
They are fully grown and begin breeding at 1
year, but males probably rarely have a
chance until fully mature at 2—3 vears |3, 4.
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Fig. 21.11. Black footed cat in defensive theat [from
4 photo by A, Bannisterh.

Black-footed Cat
Felis nigripes

TRAITS. The smallest cat, distinguished
from the wildcat by size, hold markings,
and cars the color of the body inever reddish)
(41 Weight and length thead and bodyh:
males 1.6 kg [1.5—1.7} and 30 cm [38—43),

Biack-footed cat

females 1.1 kg {1-1.4} and 27-36 cm, tail
less than ¥ head and body (13-20 cm) {4}
Legs relatively long, wide head with large,
rounded ears. Coloration: from cinna-
mon-buff {southern) to tawny {northern
population!, heavily spotted and barred: 3
broad transverse bars on upper limbs and
narrow, shorter bars on lower limbs, under-
sides of feet black (hence nigripes), 4 black
bands from head or nape extending onto the
back and flanks, tail spotted with black tip,
underparts pale with white chin, chest,
and insides of thighs. Scent glands: unde-
scribed, presumably as in other Felis species
isec family inmroduction). Mammae: 6.

DISTRIBUTION. Restricted to the arid
central parts of the South West Arid Zone in
Botswana, Namibia, and the Karroo south
of the Orange River {4]. Though it is often
considered rare and endangered, its noctur-
nal habits and extreme shyness make its ex-
act status hard to determinc.

ECOLOGY. This cat inhabits open
country with some cover in the form of
scrub, bushces, and clumps of grass. By day
it lics up tn disused burrows |springhare, jack-
al, fox, etc} or in termite-mound ventila-
tron shalts. The arid country it inhabits, with
rainfall of 100—-500 mm, s mostly water-
less, but it will drink occasionally when
rainwater pools are present. Its food con-
s15t5 of small rodents such as geehls and
mice {present in 4 of 7 collected stomachs),
spiders and solitugids (presentin 3 stomachs),
bectles and other inseets, plus small ground
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Fig. 21.12. Black-footed cat in skulking attitude
{from a photo by A. Bannister}.

birds (coursers} and lizards leach present in
one stomach) {4).

SOCIAL ORGANIZATION: solitary,
territorial.

Virtuatly nothing is known about the so-
cial behavior of the black-footed cat,
which is not only noctumnal but so shy that
it hides at the slightest disturbance (fig.
a1.12} |3}. These and other aspects of its
biclogy, such as the abbreviated mating
period, prolonged gestation, and relatively
precocious young [see below), may be ad-
aptations that enable a very small cat to
live in a treeless environment. In the Ka-
lahari, they become active only 2-3 hours
after sunset (4). Black-footed cats have the
reputation of being more intractable and
antisocial in captivity than any other cat (2,
4). Even kittens taken before their eves
open and hand-reared make defensive threats
{Ag. 21.11} and retreat to dark corncrs, or
attempt to attack their owners {4].

ACTIVITY: nocturnal.

POSTURES AND LOCOMOTION.
See Predatory Behavior.

PREDATORY BEHAVIOR. It scems
likely that black-footed cats forage wide-
Iy, since captives habitually walk and trot
around for hours during nightly activity
periods {2). Captives go off their foond unless
provided with plenty of grass. Skill and per-
sistence in digging suggest that they dig for
insects, spiders, and other small subterra-
nean prey. Lo secure wriggling prey, onc
cat was seen to straddle and clamp it with its
forearms, anchoring with the dewelaws
while waiting, with head back, for the
right moment to deliver a killing bite to the
nape {1].

REPROPUCTION: gestation 63-68
days, 1-3 young, born mainly during the
SUMMCT.

SEXUAL BEHAVIOR. Estrous behavior
lasts no longer than 16 hours in this spe-
cies, compared to at least 6 days m the

housccat and some other small felines. A fe-
male will actually accept copulation-for a
period of only 510 hours, during which a
pair mates c. half-a-dozen times at intervals
of 20~50 minutes, the intervals being lon-
gest near the beginning and end {2]. The
male’s readiness to copulate may match the
fermale’s period of receptiveness, as one that
mated with 2 domestic cats lost interest
long before they did. The same male would
no longer mate with housecats once he
was provided with a female of his own spe-
cies; since these 2 species overlap in
southern Africa withour interbreeding,
there clearly is some sort of reproductive bar-
rier. Hybrids produced in captivity have not
been successfully back-crossed {2).

PARENT/OFFSPRING EBEHAVIOR.
With a gestation period nearly a week longer
than in the considerably larger domestic cat
{2}, black-footed kittens are more mature at

" birth and at first develop faster, perfecting

coordinated movements a whele week
earlier than domestic kittens. Their eyes
open at 6-8 days; they leave the nestat 4
weeks, start eating solid food at 5 weeks,
and capture prey {mice] at 6 weeks. A captive
mother kept her kittens from leaving the
nest until they were 3 weeks old, but later
actually hauled kittens reluctant to leave
out by the nape. She tried to move the nest
site every 6-10 days. Once the kittens
could run well, the nest ceased to be a
refuge from danger, and the mother made
no effort to drive them toward it, unlike
houseeats and a tame wildeat icf. wildcat
account). Instead, the kittens scattered
and took cover, lying maotionless until the
mother sounded the “al} clear”: a peculiar,
staccato but almost inaudible “ah-ak-ah,”
accompanied by synchroneus up-and-down
movements of the half-flattened ears (2
No similar sound has been heard in other
cats. The kittens responded by relaxing and
typically ran toward the mother.

Some days before her offspring were
ready to eat meat, the mother began
bringing dead prey back to the nest, and
brought live prey when the kittens were ¢. §
weeks. She neither stimulated the kittens'
interest by coaxing or competing with them
nor disabled the prey. She simply released
it near them, sat back, and watched. 1f the
prey was on the point of escaping, she skill-
fully drove it back toward the kittens with
her paw rather than catching it. Conse-
quently the kittens never saw how prey was
killed before they did it themseives {1).

After about the fifth week, the growth
and development of black-footed cats slows
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was seen only on the border of the study
area {but see next paragraphl. Probably at
least some of the adult females were related,
for female offspring are tolerated much
more than males, which the mother and
the resident male force to emigrate during
adolescence.

Most of the individually known servals
in the study disappeared for up to 3 months
at a time, but whether they stayed in the
neighborhood or dispersed was never de-
rermined. In the acacia woodland around
Lake Ndutu, bordering the Serengetl
Plain, 2 known males changed their ranges
from one year to the next but moved no
more than 2%z km {x}. These 2 had overlap-
ping hunting ranges of 1—2 km® which
they shared amicably; once they were seen
hunting 300 m apart. However, each male
had an exclusive though not sharply de-
fined core area. .

ACTIVITY. Servals are more diurnal
than most cats. They are very active in early
morning, often up to 1000 or 1100 b, and
again after 16001700 On cool and overcast
days they stay active longer. At night ser-
vals spend 3—4 hours resting and, as usual,
have 2 activity peaks, beginning at 2200—
2100 and 0400—-0509, the latter often car-
rying through into the momning {2). The av-
erage distance covered in a day by Ngorong:
oro servals was €. 2 km; one traveled 6.7
km. During the heat of the day, setvals
doze and groom themselves in the shade of
a bush or grass clump, sitting up frequent-
ly 1o look around. They are less alert when
there are no larger predatots or game con-
centrations around.

POSTURES AND LOCOMOTION.
Sec Ecology and Predatory Behavior.

PREDATORY BEHAVIOR. Servais
hunt in typical cat fashion {see family in-
troduction). Having located and staiked a
rat concealed in the grass, 2 serval leaps
inta the air and comes down with both
front fect on its victim, in the manner 0
a pouncing jackal or fox [fig 21.14]). Some-
cimes one will make a whole scries ©
spectacular jumps and pounces, but it usu-
ally moves on after a miss. A serval not
only can jump high and far but has a won-
derful abslity 1o swerve and change direction
at full speed. Its actions and reactions arc
so quick that it can pluck birds from the alr,
sometimes jumping high and batting with
powertul downward paw strokes [caracals
hat sidewaysl {41, One male, while stalking
something in a bush, suddenty looked

Fig. 21.14. Serval jumping to pounce o0 concealed
prey [Exom a phote in Van Lawick and Van Lawick-
Coodall 1970l

bacl at a tree 18 m away, rurned and ran to
it, jumped 2 m high, and snagged an aga-
ma lizard |1]. Servals also reach deep into
holes to catch mole rats and hole-nesting
birds, aided by their elongated forearms.
They readily enter water ip pursuit of
wading birds and waterfow!, and one spent
1, hours in a pool after a heavy storm
stalking frogs and toads {2).

Having caught a rat or other quarry, a
serval may play with it for up to 10 MiNUtes,
throwing it 2-3 m i the air, catching it as
it falls, and so on. The cat may eat its prey
in the open or carTy it t0 4 protected spot.
It eats in the same manner as a housecat,
crouching down and beginning at the head
end, bolting small rodents whole after a little
chewing, but often leaves the viscera (1].
Judging by the hunting-success rate of Ngor-
ongoro servals, this feline is an cfficient
predator: 40% of its pounces by day and
59% by night were successful, One big
mmale caught 20 rodents in 31 pounces 12}.

SOCIAL BEHAVIOR

COMMUNICATION

Olfactory Communication: urine-spray-:
ing, rubbing face on obhjects.

Bath sexes mark by spraying (males) and
squirting {temales} urine en the grass and
sometimes against conspicuous clumps,
bushes, or teeds. They also rub their faces
against grass stems 0T O the ground, meat-
while salivating frecly. In the Ngorongoro
study area, the male spent much more ume
than the female in patrolling, visiting dif-
ferent parts of his range and pausing to uri:
pate frequently: 556 times 10 one 12-hour
period (2} Although the cats scemed to take
certain preferred TOUTES, for example, along
the edge of the swamp, nv individual was
seen marking the same bush twice. Scats are
deposited at random along, paths or roads,
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preicmbly in a depression o7 patch of
short grass: Beyond 2 few cursory scrapes
with the hindfeet, no cffort is maue to
cover the feces (6)

AGONISTIC BEHAVIOR. See family
iperoductiofnt- The aggressive displays of ser-
vals difter from other cats’ in 1 teSpects:
during offensive threat the head is throwD
up and down instead of sideways, and an
aggressor may prod its opponent with an
outstretched foreteg (ak An encounter be-
rween 2 male neighbors began when A
jntuded into B’s core area (1) B was st
becoming active after a rest when he no-
ticed A approaching. He sat down ail
watched as A pansed to SPray a2 bush. When
e was within about 3o I of B, A suddenty
started racing and bounding around, tail
arched over his back and with all 4 feet
sometimes off the giound. B ran roward him
and joined 11 this activity untl suddenly
they stopped and stood facing only 30 ol
apart. With tails raised, hait hristiing, and
hacks sornewhat arched, they threw their
heads up and down while yowling in 2 low
ey and showing theit teeth. One and then
the other raised a forepaw only to lowet it
again. This went on for 5 MINVIES, when
¢he iptruder backed away and around B,
then slowly moved off, glaring back with tail
seill fluffed. When he got hack to his own
valley, he sniffed and sprayed bushes
\fig. 21.13)

REPRODUCTION: gestation 65-75
days, 23 young/litter {15}

SEXUAL BEHAVIOR: unrecorded.

During estrus @ male and fernale may
consort for several days during whic
they hunt and rest together ix).

PARENT;’OFFSPRING BEHAVIOR.
Kittens are hidden in dense yegetation an
subject to frequent maves. A Ngorongoro
femnale that had 2 litters in 2%, years hid
hers in tall sedges pordering the marsh. Her
daily routing was altered radically while they
wete YOung: che spent most of the day
hunting and bringing {ood back to the kit-
ens, only resting o late afternoon. Re-
tarning over kilometer with a mouse she
had caught, she began calling as she came
within 5o m of the marsh, stopped, {is-
rened, then called again. Three pairs of ears

¢he mother called again, 1 kitten gatloped
1o her, followed by the others, zll meowing.
One kitten picked up the mous, while the
mother licked, then suckled the others,
meanwhile purring loudly {2}

Wwhen the kitens were obder, she had

trouble making them go into hiding so that
she could resume hunting; 1t ook up to V2
hout, with increasingly severe growling
and spitting on her part, €0 gt rid of them.
The males are driven away soon after be-
coming competent at hunting for them-
gelves, whereas daughters are rolerated much
longet 12}

ANTIPREDATOR BEHAVIOR. Ngor-
ongoro servals behave very fearfully when
they encounter spotred hyenas, immediate-
ly crouching or ducking into cover and wait-
ing. 1f a hyena comes close, the cat flees
with tail raised in leaps and bounds with sud-
den changes of direction. without high

ass for cover, servals would be highty vul-
nerabie, 10 particular to this predator an
o wild dogs.
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Fig. 28.15- Caracal carrying prey-

Caracal
Eelis caracal

TRAITS. The African version of a lynx.
Weight: up t0 20 kg (5}, heaviest of Africa’s
small cats; Botswana Sefies: males 14 kgl12-
18}, females 10 kg [8-13} Length thead and
body}: males 78 cm (62-9T% fernales 73 it
{61-81l, tail 2.6-34 €I Height: 4045 cm
{8). Long legs with hindquarters highet and
more developed than forequarters, and big
{eet; short face with poweriul jaws an
long, tufted ears: Coloration: plain tawny
o rufous coat with spots fainthy indicated
in whitish underparts; 1ips, € backs and
tufts black dark facial markings of cheeks
and over the €YCS, bordered by white fur;
newborn Light ycliow with relatively dis+
tinct spots and markings aizcady formed.
scent glands: anal sacs, other glands unde-
seribed {scC family introduction)-




364 / Caracal

Caracal

DISTRIBUTION. Arid zones and dry
savannas of Africa and North Africa, through
the Near East to India and Russia’s Kara-
kum Desert.

ECOLOGY. Though equally at home on
plains, rocky hills, and mountains, probably
most caracals five in arid bush councry.
They may venture into open grassland at
night to hunt but seem to require woody
vegetation for cover, while avoiding
dense evergreen forest (8). This cat is re-
placed by the serval in better-watered areas
where grass is dominant for much of the
year |5}

In South Africa’s Mountain Zebra NP,
where the caracal is the largest predator,
mammals made up 94% of the prey species
identified in collected scats [4), with tock
hyraxes predominating {53% of the kills}.
In terms of biomass, however, adult
mountain reedbucks (average weight ¢. 30
kg} accounted for 70% of the prey harvest.
Other prey included springboks, steenbaks,
gray duikers, hares, rabbits, springhares,
smail rodents (5%, and Cape gray mon-
gooses. Birds represented 5% and reptiles
1% of the identificd remains. The caracal
also preys on sheep in South Africa. Like
jackals, perhaps it tends to take bigger ani-
mals in arcas where larger carnivores have
been eliminated or where the cheice of prey
is limited. Records of caracals taking
adult impalas, a sitting osenich, and young
kudus attest its predatory prowess, but
the muanstay appears to be hyraxes and oth-
er mamumats i that size range, including
ackals, monkeys, and game and other birds

in addition o the kinds already listed. The
caracal’s predatory niche is thus very diffor.
ent from that of the serval, a specialist bn
rodents.

SOCIAL ORGANIZATION: solitary,
territorial,

During the aforementioned study of ¢ara-
cal food habits, the cats were sighted a
total of 57 times, mainly early and late in
the day (4). Forty-one of the sightings
were of single adults, large juveniles and
adult pairs were seen 11 times, and the rest
were family groups consisting of a female
with 1~4 kittens. The estimated popula-
tion in the 6536 ha park was 15 adult and
1o juvenile caracals, giving a density of 1
caracal/261 ha.

ACTIVITY: mainly nocturnal {9) but
may be active at twilight and also by day.

POSTURES AND LOCOMOTION
The caracal is fast over a short distance,
propelled in long bounds by its paowerful
hindgquarters, which also give it remarkable
jumping powers: 2 housepet, startled as it
lay asleep, bounded against a wall, its front
feet reaching the height of 3.4 m {g). It is
alse an agile climber, using its strong dew-
claws to scale smooth tree trunks {g). The
combination of speed, strength, and agility
makes this a very formidable predator for
its size.

PREDATORY BEHAVIOR [fig. 21.15).
The caracal kills medium-sized antelopes
over twice its own weight by employing
the same technique as the big cats: suffoca-
tton with a throat hite. It uses its jumping
and climbing ability to catch hyraxes in the
rocks. Tt also takes sleeping birds fram their
perches, including martial and tawny eagles,
and ground birds up to the size of 2 kori
bustard. Sandgrouse, doves, pigeons, and
the like are vulnerable to caracals when
they come 1o drink 2t waterholes with nearby
cover {3). A caracal is so quick that it some-
times gets 2 birds from a flying flock by
leaping high and batting sideways with its
paws, but more often it uses both paws to-
gether to snag a bird from the air. The dew-
claws also serve to hold prey jor an oppo-
nent} secarely. A per female kitled hares
with a bite to the nape, If the haee contin-
ucd chrashing, she would throw herself an
the ground and hold the hare while taking
it with her hindfeer.

The caracals studied in Mountain Zebra
NP ate small hinds completely except fur a
few teathers, and partially plucked larger
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birds {4}, The viscera, primaries with attach-
ed flesh, portions of skull, and occasionally
a lower leg were left uneaten. The viscera

of all mammal prey were left untouched,
and the fur of mammals of hyrax sizc 2nd
up was partially plucked with the incisors.
Caracals also avoided eating hair by
shearing meat neatly away from the skin.
Access to antelope kills was gained through
the anus. The meat on the hindquarters was
consumed first, then the forequarters. They
rarely ate more of the larger antelopes be-
fore the meat became putrid, though they
returned to all but 2 of 21 kills. Grass and
leaves were raked over 1 carcass; in other
areas, small kills may be cached in tree
forks {5}

A tame but free-ranging subadult caracal
weighing 11 kg ate 796 grams of meat a day.
Assuming that an adult would eat 7 kg a
day (up to 2 kg at a time), the 25 caracals
in Mountain Zebra N.P. consume about
7200 kg of meat a year, thereby accounting
for 2995 hyraxes and about 190 mountain
reedhucks |4].

SOCIAL BEHAVIOR

COMMUNICATION

Visual Communication. Caracals are
cryptically colored except for the head, which
is boldly marked and surmounted by re-
markably conspicucus ears, white on the
inside and black on the outside, with black
rufts, so that every twist, turn, and flick
is clear to see {5). White fur bordering the
black lips repeats the same basie pattern, em-
phasizing facial expressions and bared
teeth. Taken together, these markings make
an effective semaphore system. Thus,
when 2 caracals spot each other and, in typi-
cal cat fashion, sit and look around, the
movement is exaggerated and ritualized as a
side-to-side head-flagging, during which
the ears flicker rapidly (5! But slightly flac-
tening and pulling back the ears causes a
narrow wedge of sandy fur along the lead-
ing edge to mask the contrasting black and
white pattern from the prey of a stalking cara-
cal, Thick fur over the cyelids also masks
the eyes (possibly against glaring sunlight),
except when a caracal opens them wide {5].

Vocal Communication: meowing,
growling, spitting, hissing, purring,
screaming, foud coughing calls {in mating
scason) gl

QOlfactory Communication. Caracals
have been scen urine-marking grass tuits,
rocks, and trees {2} A free-manging pet
sometimes buried its dung but at other times
lefe 1t exposed [4).

REPRODUCTION. Though births have
been recorded through the year, there is
an extended birth peak during the summer,
at least in South Africa {1). The average
litter numbers 2.2 kittens [r-4] and gesta-
tion varies from 62 to 81 days. Both sexes
reach puberty at 7—ro months. Apparcntly
females do not reenter estrus until after
lactation ceases at ¢. 4 months,

SEXUAL BEHAVIOR. Estrus lasts 3 to
6 days and recurs every 2 weeks until concep-
tion occurs. Capulation occurs during a pe-
riod of 1 to 3 days, initiated by the female
assuming the copulatory crouch, and aver-
ages 3.8 minutes {1.5-8). Immediately af-
terward both partners groom themselves

{rh

PARENT/OFFSPRING BEHAVIOR.
In zoo observations, the expectant mother
prepared 4 nest of hair and feathers, and
stopped eating a day before littering (6).

In the wild, caracals may litter in burrows;
for instance, 2 kittens were found in an old
aardvark hole {g). In one observed birth, the
mother behaved restlessly, licking her
genitals and teats and scrarching at the
earth floor for 15 minutes before visible labor
contractions of the abdominal muscles be-
gan. The emergence 110 minutes later of the
kitten was followed shortly by the placen-
ta, which the mother ate after licking the
baby. :

A rich rufous color like the adults, with
the black facial markings already pro-
nounced, the offspring of a pet caracal
opened their eyes at about 9 days, but
avoided the light the frst 2 weeks and were
very sensitive to noise (9], The ears remained
folded back on the head, only becoming
fully erect after 30 days. Kittens stop crawl-
ing and begin walking at 9-17 days, and
begin c¢leaning themselves at 11 days,
licking their front paws and legs. At 12 days
a hand-reared pair began uttering twit-
tering foud calls. Kittens may only begin
eating meat at 1-1% months and are
weaned at 4 to 6 months {1). Caracals as
young as 3 weeks may leave the nest and
begin to chase moving prey (3, 6, 9.
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Fig. 21.16. Leopards: female licking well-grown cub.

Leopard

Panthera pardus

TRAITS. A long, low, spotted (sometimes
black} big cat. Height and weight: males
6o—70 cm and 35-63 kg, femalcs 5764
cm and 28-58 kg (12, 135, 16). Limbs short
and massive, head wide with short, pow-
erful jaws and long canines. Coloration-
ground color tan, highly variable, generai-
ly darker and more closely spotted in for-
ests, spots grouped in roscttes on torsg
and upper limbs. Cubs woolly and dark
with clese-set, indistinct spots. Scent
glands: anal and probably other glands (see
family Traits). Mammae- 4.

DISTRIBUTION. The most ubiquitous
of all cats [except the domestic cat), the
leopard occurs throughout Africa wherever
there is sufficient cover for concealment,
and from the Arabian Peninsula through
Asia to Manchuria and Korea. Though elimi-
nated in many densely settled areas and
heavity poached for its valuable pelt, this
cat is so stealthy and so bold and versatile
as a predator that it manages to survive in
places other, smallcr cats cannot. Where its
natural prey has been climinated, it may sub-
sist largely or entirely on domestic animals
and sometimes (in Southeast Asia, very rare-
ly int Africa) becomes a man-cater, [t is the
only farge predator in Africa’s rain forests,
and it alse ranges the montane forests and
moors of the highest mountains; on Kiliman-
faro # leopard carcass was found frozen in
the ice at 5692 m (y). Dcespite dire predictions
of extermination, it turns out that leopards
are far commoner over muck of Africa than
conservationists had supposed {10). The
least specialized of the big cats, the leop-
ard is successtul wherever diversified hahi-
tats aftord a variery of small to medium-
sized mammuals.

ECOLOGY. A leopard will consume
protein in almost any form, from beetles
up to antelopes twice its own weight, It
readily eats carrion, and often caches sizeable
kills in trees, returning nightly to feed an
them. In Serengeti NP, a sample of 150 leop-
ard kills included over 30 different species,
compared to about 12 regularly taken by
lions. Medium-sized antelopes {impala,
Thomson's gazelle, reedbuck] and the young
of larger species [topi, hartebeest, wilde-
beest, zebra) predominated, with hares, birds,
and several small camivores rounding out
the list {3, 3, 14). In Zimbabwe's Matapos
N.P,, an area with a variety of mammals
and no great preponderance of ungulates,
72% of 200 leopard scats contained the re-
mains of small mammals |< 5 kg) and
19%, mammals of medium size {545 kg)
(7). Birds, reptiles, and invertebrates {in-

Leopard
L N
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sects, etel accounted for 10% of the animal
remains. Although leopards prey on baboons
in some areas je.g., Kruger NP, [11d), the
common notion cthat this primate is a
mainstay of their diet is false |2]; clever
leopards don’t risk their own hides by at-
tacking baboon troops on the ground, and
clever baboons sleep in sate roosts at night.
Unclever ones may indeed turn up missing
in the morning—as do even large, savage dogs
a prowling leopard finds slecping.

SOCIAL ORGANIZATION: solitary,
territorial.

The leopard is a typical cat. Adults asso-
ciate only long enough to mate and the
young become independent as subadults, at
around 22 months. The ranges of females
often overlap {see below}, but authorities
differ about whether male ranges also over-
lap. The practice may well vary 1n this high-
by adaptable cat, just as home-range size is
widely variahle.

In Sri Lanka's Wilpattu N.P.,, home rang-
es are as small as 8—10% km' and males
apparently defend terniteries, by calling and
by demarcating the boundaries with
arine, dung, and tree-scratching (). In Tsa-
va N.P. the home ranges of 1o jeopards that
were radio-tracked for 3 years varied from
910 63 km* {3]. Density was estimated at 5
leopard/13 km®. Each leopard used only
about half its range at a time and over-
lapped with others by as much as 70%. The
core arcas of 2 males were only about .8
km apart, and 1 female had sporadic contact
with at ieast 4 different males. Female
ranges in Serengeti and Kruger N.P. were
estimated at 1o-25 km® {3, 11). Several may
be included within a male's range. One
adult male and no less than 3 females have
been known to hunt independently along
the same 5 km streteh of tiver (14).

The maternal bond is strong and endur-
ing |fig. 21.16}. Mother and offspring often
have reunions after separating, and the
mother may continue to share kifls until
her offspring become tully self-sufficient.
For instance, a radio-collared 2%-year
male who stayed within a 5 km’ range dus-
ing the 4 months he was observed often
joined and went hunting with his presumed
mother at might [2]. A similar association
is described under Predatory Behavior.
Continuing tolerance of adult female off-
spring probably explains overlapping fe-
male ranges [cf. cheetah) A 1¥-year fe-
nale, hunting alone, spent her time
stalking hyraxes, hares, and small bieds,
and was unsuccessful at captunng larger
prey. Her mother killed an impala or Thom-

son’s gazelle every few days, stashed it ina
tree, then wene to ferch her daughter.
They would feed 1—2 days together inter-
mittently until it was gone, then separate
again. Six weeks later the mother came into
keat and spent several days consorting
with a male. The 2 females, both radio-
collared, were never found together again;
however the daughter stayed in the same
range {2).

ACTIVITY. See also under Parent/Off-
spring Behavior. Leopards spend the day
and part of the night inactive, draped over
a tree limb or lying up in a dense thicket.
Beginning perhaps ¥ hour before dark, they
move around intermittently all night and
for a couple of hours after dawn. The radio-
tracked Tsavo leopards regularly wan-
dered 25 km a night, covering much of the
used part of the range within a few days.
They seldom rested in the same spot 2
nights in a row (8},

POSTURES AND LOCOMOTION.
See Predatory Behavior,

PREDATORY BEHAVIOR. The leop-
ard is the guintessential ambush and
stalking predator. A lion rushes upon its
quarry as it is trying to escape; a leopard
seeks to pounce before its quarry can react
{21, stealing to within at most 20 m and pref-
erably within 5 m before pouncing. It sel-
dom chases if it misses and then for no
further than 50 m, although its estimated
tap speed is a respectable 6o kph (fig.
21.17} [3}. Hunting by day is hardly worth
a leopard’s while: é1 of 64 daylight at-
tempts by Serengeti leopards failed. Even at
night its success rate per attempted stalk is
thought to be comparatively low (2},

Some individuals develop a particular
fondness for dogmeat and are bold enough
to come anto a veranda or even through
open windows to carry off slecping pets. And
yet a barking terrier can easily tree a lcopard
by daylight, and one even gave way to a
vapping jackal {2). But another leopard,
which visited my camp in Ngorongoro Crater
almost nightly for several weeks, brought

Fig, zr.17. Leopard runmng gast,
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Fig. 21.18, Leopard eating springhok it carticd up 3
rree [from a phote by |. Domins, 1.ife magazinel.

back 11 iackalsin ¢hat time and proceed-
ed to eat them on a tret platform beside my
cabin, sometimes after cat-and-mouse
play with them (61. She also caught 2 large
rmaje Grant's gazeiles, members of a bach-
¢lor herd that often ventured dangerously
close to tall streamside vegetarion to feed
at night. At 70-75 kg apiece, they were too
heavy for her to carry Up a treg, so she left
cach in turn on the ground after feeding on
the carcass, first scratching leaves and a
little dirt over 1t.

Once in the Serengetl 1 witnessed appar-
ently deliberate teamwork between a fe-
rnale and a subadult male in capturing a
bush hyrax, shortly hefore dusk. The
male ran swiftly up the trunk and into the
crown of a 10-m umbrella acacia, while the
fernale waited below. A hyrax jumped out
and the female caught 1t as it landed.
After playing with 1t brigfly {tossing it in
the air and catching it), she surrendered it to
her son, who carried it onto 2 nearby rock
outcrop. He laid it down, then ignored it to
survey his surroundings. The hyrax sud-
denly came to life and jumped into a patch of
sansevicria iSpanish bayonet]. The leopard
jumped after it, but too late; he landed right
on the stilctro-tipped piants, yet showed no
pain.

RELATIONS WwITH OTHER PREDA-
TORS. Of the 7 large African carnivores,
the Jeapard only outranks the chectah. Not
only the lion but all 3 hyenas outweigh a
leopard, and wild dogs, though smaller, op-
crate in packs, But that an animal as well
armed and powerful as a Jeopard would sui-
render its own kills toa singie hyena 15
somewhat puzzling (scv hrown hyena ac-
count). Mot thas the outcome of an en-
counter s invariable: a leopard with young
cubs 1s tar more Likely to take the offen-
sive than to run from a hycna, for mstance.
Howcever, the practice of cating and caching
kills in trees (g, 51,18}, s0 common in Atri-
ca, 15 not observed where feopards arc the
only targe predator isl.

SOCIAL BEHAVIOR

COMMUNICATION

Oifactory Communication. Leopards use
all the usual feline seent-marks plus feces
to communicate with one another (1 4l
Large trecs with inclined trunks or big
branches 2—3 m from the ground are pre-
forred scent posts, Here 8 leopard pauses
to sniff at previous scratch marks, stretches
out along the branch or trunk, and “sharp-
ens” its own foreclaws. (Sometimes it
scratches with 1ts hindciaws.! The mark-
ing ritual is completed by spraying urine at
the base of the tree. Leopards |especially
males) also spray bushes and other objects
at frequent intervals during their nightly
wanderings, after rubbing the head and
cheeks on the spot (5, 14). In addition, feces
arc deposited along paths and roads, where
other leopards are likely to encountel them.

Vocal Communication: 4gawing,” grunt-
ing, growling, sparling, hissing, cater
wauling, purmng; cubs; meowing, urr-urt,
wa-wa-wa.

The distance call of a leopard, given both
whilc inhaling and exhaling, sounds 2 lot
like someone sawing wood. A typical serics
has 13-16 “strokes” in a period of a dozen
seconds. Sawing is repeated at intervals of
§ mminutes or so during peak calling bouts,
which tend to otcur early in the evening
and shortly before dawn, often while the
leopard is moving I5). Occasionally 2 leop-
ards duet, for instance when 2 males “shout”
at each other from near their common teri-
torial boundasy. In addition, leopards grunt
when alarmed, growl, snarl, and hiss in
fear/rage, and sometimes caterwaul when
creed by dogs (161 gmall cubs give a soft
urr-urr call to their mother, a wa-wa-wa
when comfortable, and a high-pitched
meow of distress {1, 14} A mother sum-
rmons her cubs with loud, abrupt purrs (B

visual and Tactile Communication: as
in other cats {see family introduction}.

The white tail tp, which looks like a
flitting moth when flicked in the darkness,
no doubt functions as 4 faliow-me sigoal
berween mother and cubs {8).

REPRODUCTION. Leopards are capa-
ble of breeding at two years, From i to 3
cuhs arc born at intervals of c. 2§ months,
after a go—100 day gestation 4, 1 3. Estrus
is known from z00 records to last about 7
days |4—12!} and to recur every 46 days
125-58} until conception oceurs il

SEXUAL BEHAVIOR. Behavios during
estrus 15 typieally feline jsee tamily account}.
A precopulatory spguence involving wild
teopards began when the female came up
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to the male that had been fotlowing 1o m
behind her and rubbed cheeks wich him as
he stopped to scent-mark 2 tree. She then
presented in the copulatory crouch.
whereupon he mounted, only to leap off the
next moment as she whirled about with 2
snarl (15} Another time a female removed
a gazelle kill that her male consort had
cached in a tree that moming, and dragged
it to 2 patch of bush where the 2 proceeded
to share it. Such unwonted sociability was
a sign that the female was nearing estrus.

Leopards may copulate as often as lions
and the male emits harsh, growling cries
(copulation call) {3, 17). One captive male
broadeast every copulatien by growling,
snarling, and teeth-gnashing as he symboli-
cally bit the female’s nape. fudging by the
calls, copulation recurred night and day at
roughly Y-hour intervals (author’s obser-
vation).

PARENT/OFFSPRING BEHAVIOR.
Weighing only 400-600 g at birth, cubs are
concealed in dense thickets, hollow trees, or
caves. Their eyes open at 6—10 days, but 6
weeks pass before they venture from hiding
and make short excursions with their moth-
cr. At the same tite they start to eat meat.
Weaning may occur as early as 3 months,
when cubs weigh about 3 kg, but more than
a year passes before they are ready to fend
for themselves. A radio-collared mother
spent 44% of her time with and 56% of
her time away from her 2 cubs when they
were 3 weeks eld |15} During 168 hours
of continuous recording, she stzyed with
them 62% of the nighttime and 10% of the
daytime. After spending up to 33 hours
with them, she would leave them for up to
36 hours at a time, but went no farther than
¥~2 km {average 1%4) from their hiding place
(which she changed from time to time),
When the cubs were 2 months old she spent
about half ker time with them, staying for
up to 39 houss at a stretch, and lefe them for
up to 25 hours while feeding on a sizeable
kill and guarding it against vultures and jack-
als. During a further 127 hours of continu-
ous monitoring, she spent 67% of the time
with them and 33% away. Throughout this
period the female used an 8 km' range.
Her movements and activities were shaped
by the time required to find and kil prey, and
the need to protect it from seavengers and
consume it before it decomposed in the tropi-
cal heat. Since feopard milk is oot markedly
richer than housecat mulk, it s clear chac
leopards become adapted from the very he-
gloning tw fong fasts relieved by imtervals of
gorging {1s5).
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Fig. 21.19. Lion consort pair.

Lion
Panthera leo

TRAITS. The largest African carnivore,
Weight: adult males 180 kg, females 124 kg
{Serengeti N.P. sample] {13); up to0 260 kg
(1}. Average height: males 120 cm, females
110 em (19} Coat short; mane in males
only, variable in length, extent, and color—
just visible in 2-year-olds, maximum de-
velopment in early prime, declining in late
prime {16}, but sometimes vadeveloped.
Coloration: tawny with whire undcrparts;
tail tuft, car backs, and lips black; manc
tawny to red-brown to black; cubs spotted
with woolly, grayish coats, changing to
adult color beginning at 3 months, but faint
spotting may persist in adults {especially in
East Africa). Scent glands: anal glands and
possible foot glands. Mammae: 4.

DISTRIBUTION. Formerly from the
Cape to the Mediterranean wherever suit-
able prey existed, except in desert and rain
farest, and in hiblical times or lacer through-
out the Near and Middle East as far wost as
Greeee and as far cast as India, where a
few hundred lions stilf puersist in the Gir
Forest {1yl Lions were elimipared from
North and South Africa by the end of the
mincteenth century, except for the area thae
15 now Kruger NI Since then, this cat has
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been shot out of or greatly reduced aver
mmuch of Africa along with other big game.
But in savanna and plains habitats where
large herbivores still abound, it is the most
numerous large camivore next to the
spotted hyena, reaching a density of ¢. 18
lions/100 km? in MNgorongoro Crater, 26/100
km’ in Nairobi N.P,, 12.7 in Kruger N.P.,
and 12 In Serengeti N.P. {£3, 14, 17).
ECOLOGY. Lions eat a great variety of
animal food, and will scavenge a1 meal
sooncr than hunt for ane. But their size and
gregarious habits are specifically adapted to
predation on the larger ungulates. In most
arcas of abundant wildlife, only around s of
the most numerous unguiates weighing be-
tween 30 and 300 kg make up ¥ of their
prey {14l. Licns that hunt cooperatively of-
ten succeed and they feed communally
on large kills, whercas smaller and weaker
individuals often lose out when the carcass
is small. Single lions readily bring down
animals up te twice their own weight,
wildebeests and zebras being particular fa-
vorites, and some lions regularly kill buffa-
Ioes 4 times their weight; even animals
werghing well over 1000 kilos je.g., bull
gitatfc} are sometimes killed, Usually a co-
operative ettert is used to overcame such
large prey; males, being much bigger and
stronger, though slower, tackle farge prey
more readily chan do females.

SOCIAL ORGANIZATION: Eregari-
ous, territerial, matriarchal SOUICTY, com-
munal care, male coalitions.

Muost liens live in resident prides that

oceupy hunting ranges large enough to
SUPPOIt a certain number of animals during
occasional periods of game scarciy. The
home range may be as small as 20 km’ in
the best habitat, and over 400 km® where
prey density is low. The average area of 9
Serengeti prides was ¢. 200 km’ {14). There
may be as many as 40 lions in a pride, in-
cluding from 2 to 18 adult females and up
to 7 adult males, but it is rare that al] assem-
ble in one spot. Pride members are usual.

ly scattered singly and in small groups that
change from day to day as individuals come
and go on their own initiative. Groups typi-
cally number 3—5 lions, and any given
pair of females may only be found together
25%-~350% of the time (10). Mere presence in
a pride’s teritory is no proof of member-
ship, as some lions are transients or
“lodgers” (squateers!. Pride membership
can only he determined by observing
which individuals interact amicably over a
period of time; that is, cne has to recognize
the lons individually. Both in the Serengeti
and Kruger N.P. the typical pride num-
bers abeut 13 lions. In Kruger, the average
composition of 14 prides toraling 181
lions was 1.7 adult males (1-4), 4.5 adule
females (2-g), 3.8 sithadults, and 2.8 cubs
(including yearlings!. In another sarnple of
60 Kruger prides, the mean number of
pride males was 2.1 (15},

The part of the range currently used by
the pride is defended against outsiders of
the same sex. Adult femnales are normally
all related, descending from females that
have lived generation after generation in
the same 1ange. However, if the number
of lionesses should fall below the capacity
for the range and there are no female off-
spring to fill the gap, subadult immmigrants
may be permitzed to join (18, 17}. Con-
versely, when the roster is filled female
cubs have to emigrate as 2-year-olds. The
cxistence of a “female capacity” for each
territory is iflustrated by the fact that the
number of lionesses in 6 ncighboring Kru-
ger prides remained constant for 2t years,
despite a turnover in membership [17],

Becausc of the clumping of females in
discrete territories, male lions can mo-
nopolize mating DPPOTLUNLLICS to an unusu-
al degree: in the Kruger sample, there
were 2.6 adult females per pride male. The
degree of male competition in this specics
has led to innovations in social behavior
unlike these of any ather carnivore, but
similar in some ways to haboon saciety.
The development of greater sexual dimor-
phism than in ather camnivores is only the
most ohvious outcome of this competition



Lion / 37}

{t4}. The advantages of size and a showicr
mane have caused males to become so beefy
and conspicuous that their hunting ability
15 actually tmpaired. it takes them 5 years to
mature and they only reach puberty at 2%
years {range 26-34 months) [16). By 3
years at the latest, male offspring are forced
to emigrate, at least partly because of the
intolerance of adult males {5). From then
until they mature and succeed m taking
over a pride range, these males and also
emigrant females lead an unsettled exis-
tence, either as nomads following migrato-
Ty game, as in the Serengeti ecosystem,

or within the ranges of established prides
as unwelcome lodgers which have to avoid
the proprictors |16,

Being sociable, cutcasts associate, prefer-
ably with members of the same sex. This is
just the reverse of the primarily intrasexual
aggressiveness displayed between resi-
dent and nonresident lions, Within prides,
too, females associate and behave much more
affectionately with one another than with
males, and vice versa for males. Compan-
ionships may last a lifetime. In fact this
social bonding, usually between closely relat-
ed individuals that have grown up together,
and particularly between mothers and
daughters, is the very foundation of lion
socicty.

Male littermates often stay together after
leaving their pride, and when ready to com-
pete for a territory they operate as a team.
A single territorial male that finds himself
confronting 2 challengers is clearly at a dis-
advantage. Two established males are at
a disadvantage against 3 challengers, and so
on. But the advantage of an additional male
decreascs as coalition size increases and 9
is the largest aumber 1 have heard about.

A Sercngeti septet dubbed the Seven Samu-
rai took over and divided their time among 3
or 4 different prides. But this arrangement
did not work well, for other males in-
vaded territories left unguarded and kept
most of the females from rearing cubs {6).

Wherever lions are plentiful, single
males can rarcly take over or keep a tesritory,
Their mating opportunities arg accordingly
limited to nomadic females, which seldom
manage to rear young, or to pride females
in vstrus lett unactended by che resident
males, The reproductive advantage enjoyed
by coalitions torces even unrelated males
to band wogether iz, 6, 12) In the Serengetd
population, 42% of the coalinons com-
posed of known individuals included 1 oor
more nongelatives |71 However, out of 4o
sightings of transicnt males seen passing
through Screngett terntones, all but 3

were pairs and singles, indicating that most
coalitions are small and that some males fail
to team up at all {8).

Even males in coalitions have a remark-
ably brief reproductive career. Pride tenure
for most lasts no more than 2 vears, 4 at
the outside, and very few ever get a sec-
ond chance |2, 16). The prime years are be-
tween § and g, and males are biggest and
fittest between § and 6. After 8 they lose
weight and mane hair. Only 2 of 25 known-
age Kruger males were older than g and
both were alone: 2 10-year-old and a decrepit
16-year-old that had survived several years
beyond the usual life span {16, 17). Large
coalitions are likelier to have a longer ten-
ure than small ones: Serengeti coalitions of
1—2 reigned for less and coalitions of 3
reigned for more than 25 months, where-
as coalitions of 4—6 often lasted longer than
46% months {8). As we shall see, the ef-
fect of these differences in tenure on repro-
duction is the difference between success and
failure for both sexes.

Often one of the first acts of males after
taking over a pride is to kill any cubs under
a vear old which they can catch. Older juve-
niles may escape with their lives but can-
not survive unless their mothers leave with
them—as sometimes happens (9}, Lion-
esses often attack males in defense of their
cubs and may be wounded and sometimes
killed. They are most effective when they
gang up on the mnfanticidal males. Fe-
males with very young, concealed cubs
may be kept from going to them until the
cubs starve, or they may simply abandon
them. The more males in the coalition,
the likelier it is that they will do in all the
cubs, including any born in the months
following the takcover {16, Such behavior
used to be considered aberrant, but it has now
become apparent that lions are one of a
number of highly social mammals in
which infanticide is a vital part of male
reproductive strategy (2, 11). Normally,
lionesses produce cubs at intervals of no
less than 2 years, and ealy come into ¢s-
trus when their offspring are ¢, 1% years
old. The average interval between birth
and the next estrus is 510 days. However,
the loss of a litter causes a lioness to reen-
ter estrus and mate within a few days or
weels 5] With an average tenure of only
about 2 years in which to propagate thelr
genes, males that delay breeding will
leave few progeny and cherr cubs will be
Lable to fall victim to their successors,

And what about the females? Is there no
way thuy can prevene this waste of their
far greater matemnal mvestment? Lionesses



372 / Lien

mate without becoming pregnant for an aver-
age of 134 days after losing their cubs in 4
takcover {g). During this interval they engage
in an unusual amount of mating activity
and display heightened sexuality, initiat-
ing more copulations and seeking more
partners than in normal times. Even preg-
nant females may go through apparent es-
trus [14). Other lionesses come into heat
every few weeks but apparently fail to ovu-
late. The period of infertility may well be an
adaptation that {a) protects the females
against the consequences of desertion by
the new males, b} helps to bond the new
males to the pride and reduces the likeli-
hood of their deserting, and (¢} allows time
for the strongest coalition around to come
onto the scene and take over, Serengeti fe-
males often mated with males of more than
1 coalition during their infertile stage and
in 5 observed cases che larger coalition ended
up staying in the territory (o).

Although lions have no special breeding
season, reproductive synchrony is very
commoen within prides. Several adult fe-
males conceive and give birth at about the
same time, then care for the cubs commu-
nally. It now appears that synchroniza-
tion commonly follows a takeover: once
the infertility peried ends, the chances that
pride females will ovulate and conceive at
nearty the same time arc greater than at any
other time; there is no nced for—and no
evidence of—any more complicated syn-
chronizing mechanism {8, 17).

Perhaps the most extraordinary aspect of
lion social organization, considering the de-
gree of male sexual competition, is che gen-
tleman’s agrecment governing mating
rights: 1t is a matter of first-come, Hrst-
served, literally. Instead of fighting over
a lieness in heat, pride males race to be Arse
at her side; the winner becomes her con-
sort, and the losers keep their distance,
Only if one male is clearly stronger and
fitter than another will he preempt mating
rights. Competition to be first leads to the
practice of guarding 2 female some days
before she comes into heat {7, 10}. The
extended period of estrus, marked by hun-
dreds of copulations, and the frequent syn-
chrony of female cycles help make the S¥5-
tem work. Consort males often lose
interest in females toward the end of their
estrus period, giving another male a
chanee to mate, and more than 1 lioness
was m heat during 43% of the times that
Screngeti temales were observed in estrus
(71 As over a third of these matings wore
feroife, it would mean that second-ranking
males coubd sire up (o 20% of the offspring,

thus making it reproductively worthwhile
to belong to a coalition (4], Half a toaf . |

ACTIVITY. Lions typically spend 20—
21 hours a day resting (14). To see lions doing
anything other than conserving energy re-
quires luck or persistence. The times when
they are most likely to become active are
late afternoon, when females often suckie
their young foliowed by play and other so-
cial activities, early and late at night,
when hunting activity shows slight peaks
{14], and the early hours of daylight. Howey-
er, lions will seize opportunities to capture
prey at whatever time and even if they
are 100 gorged to eat {see Predatory Behay-
ior, family introduction). Prides living in
woodland habitats with plenty of cover
hunt in daylight more often than those living
on open plains. Lions are obviously also
well aware of the advantage of darkness for
hunting: hungry animals will lounge on
moonlight nights until the moon disappears,
then suddenly becorne active (14).

POSTURES AND LOCOMOTION.
See Predatory Behavior and family intro-
duction.

PREDATORY BEHAVIOR. With a
maximum spced of 48-59 kph which they
can maintain for hardly more than 100 m,
lions need skill, patience, and judgment to
capture such fleet animals as antelopes and
zebras. An experienced lion will rarely
charge unless it is within 30 m and/or the
quarry is turned away so that the lion can
start its rush before the victim becomes
aware of the danger and can get up speed.

To get within range, lions rely primarily
on staiking. They use cover with great
skill and show a remarkable ability to an-
ticipate and take advantage of opportuni-
ties to get close {even using moving vehi-
cles to screen their approach]. Lions
frequently artempe 2 running approach to-
ward an anrmal that is inattentive or distracr-
ed, freezing instantly and sinking to the
ground when the quarry faces in their di-
rection. Lions of the Serengeti Plain ap-
proached by stalking and running in 88% of
over 1300 observed hunts, and seldom tried
toambush prey (3% 1114}, But since ambushus
commanlty take place in daylghs, typicaily
ar water holes with convenient cover, this is
the kind of hunt park visitors are most Like-
Iy to see.

Some 48% of the 1300 hunts involved 1
lion, z0% involved 2, and the rest were
communal hanes, with 3-8 joce ianaltly
up to 14l participants |14}, Lionesses were
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the hunters 85%-90% ot the time. On
group hunts, males usually wailed behind
without taking part, and as soon as a quarry
was caught ran up and claimed “the lion's
share.” The success rate of solitary hunters
was only 17%—19%, compared to 30% when
1 or more lions hunted together. Schaller
found that hunting lions respond to one
another’s posturcs and movements, not to
facial expressions or sounds [they maintain
silence). On communal hunts they usually
move on a broad front. Sometimes prey is
encircied by the wings while those in the
center lic low, evidently expecting the
game to flee in their direction. When game
concentrates on strips of green grass beside
streams or marshes in the dry season, lions
may advance on a front guite openly,
causing the animals to panic as they see
their escape route blocked and giving the
hunters chances to intercept animals as
they dash through the line. There was no
indication that lions deliberately roar to
drive prey into an ambush {in my experience
prey species normally ignore lion roars,
and in 300 hunts where wind direction
could be determined, the hunters ap-
proached downwind as often as upwind.
Even though upwind stalking {of gazelles)
was 3 times as successful, lions appar-
ently do not leam to take this factor into
account {14). But on the whole, African
ungulates are not very reactive to the scent
of predators, perhaps because their scent-
marks arc so pervasive and persist in their
absence.

Killing Technique. Once within catching
distance of its prey, a lion has to overpow-
er and kill it without getting hurt in the
process. Game the size of an impala or reed-
buck is brought down with a slap on the
haunch, tripped, or elutched with both
paws and simply dragged down, then quick-
ly killed with a bite to the neck or threat. To
bring down large game, a lion usuaily
comes in at an oblique angle, rears and
throws 1 paw over the shoulder or rump,
and using its full weight and strength
pulls the quarry down backwards and side-
ways. To gain additional leverage a lion
may grip the quarry’s neck, shoulders, or
back in its 1aws (fg. 21.20}. Once the vic-
tirn 1s down, the hon lunges for its throat
or nosu and proceeds to kitl it by strangu-
lation, maintaining a firm grip unul all
movement cuases, for up to 13 minutes
{see leopard, fig, 21,1} Assertions that lions
kil big game by twisting the head so that
the victim hreaks its own neck in falling
are largely ancedotal, although lions in
the Kalahan Gemsbok NP may possibly

Fig. 21.20. Lioness pulling down butfalo (from
Schaller 19728, drawing by R. Keane!l.

have developed some such tactic for killing
gemsboks [4). None of several hundred lion
kills Schaller examined had broken necks
{14]. The stranglehold protects a lion from
the horns and hooves of the struggling
victim and makes it easy to hold it down.
Very few victims ever get a chance to de-
fend themselves before being overpowered.
Food Sharing. Lions share food but often
grudgingly, depending on how hungry they
are and the size of the prey. Pride males are
the most irascible and piggish, regalarly
monopelizing smal! antelopes killed by the
lionesses. When game is scarce, cubs are the
first to suffer; even their own mothers will
not share until they have eaten their fill {10},
At best, feeding lions often growl, snard,
and slap at one another. Schaller artributes
this scramble competition to the lack of an
accepted rank hierarchy in lion society. If
weaker lions simply deferred to stronger
ones without putting up a fight, they would
be far likelier to starve during periods of
food scarcity, for lions may gorge until
they have eaten Vi of their own weight (up
to 50 kgl, whereas the average daily con-
sumption is only 5—7 kg. In normal times
there is more sound than fury among
feeding lions and all members of a pride get
cnough to cat. Even crippled and old animals
may survive on the leftovers. The best evi-
dence that sharing is a lion erait is that no-
madic strangers will feed on the same kill
{14}, If there is anything left over, lions stay
and guard carvasses against other scaven-
gers. They themselves scavenge kills when-
ever possible rather than hunt, keeping 2
watchful eye our for vulwures and re-
sponding to the rallying calls of hyenas as
readily as other hyenas. Large packs of
hyenas can often intimidate honesses into
leaving kiils hetore they are ready, but ger
nowhere with males in their prime.
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Fig. 21.21, Lion roaring {from Schaller 1972b, draw-
ing by R. Keanel.

SOCIAL BEHAVIOR

COMMUNICATION

Vocal Communication: 1oaring, grunt-
ing, moaning, growling, snarling, hissing,
Spitting, meowing, purring, humming, puf-
fing, woofing.

The lion’s roar is rightly considered one
of the most impressive natural sounds.
Loud moaring typically begins with a few
moans, followed by a series of 4-18 full-
threated, thunderous roars, ending with a
sertes of grunts (average ¢. 15, up to 37}
[14). Males hegin roaring at 1 vear, fernales
a couple of months later |31, The male's roar
is decper and louder, but sex and distance
are both hard to judge because of a venerilo-
quial quality and gradations in volume: the
same call grades from a soft “huk” or
moan barely audible at 100 m to full-throat-
ed roars audibie up to 8 km. Lions can
r0ar from any position and even while run-
ning, but usually stand. The facial expres-
sion is distinctive [fg. 21.21). Active ani-
mals roar most frequently, hence night
and shortly before dawn are peak times, but
how often pride members call in a nighte
1s also highly variable. One pride monitored
continueusly for 16 days averaged 4.5 roaring
episodes {range o-16) 2 night. The stimulus
1s often indeterminate. Lions definitely
respond to other lions’ roars, especially
when near, but they also roar spontanc-
vusly |14} Prabable funcrions of roaring,
depending on who is sending and receiving,
include (g} territorial advertising, () loca-
tion of pride members, (¢) inttmidating rivals
during aggressive interactions, and (¢
strengthening social bonds {roaring in
chorus).

Like roaring, neowing and growling/
snarfing are graded calls thar enable lions 1o
express a wide range of emotions by chang-
es i the volume, ntensity, tempo, angd
tone of the call, The nweow of cubs, a signal

of light distress, varics from short and yippy
when greeting an aduls, being licked, and
moving close to the group, to harsh and
snarly when competing for a nipple with
teeth bared; adults also mecow while
snarling. The cough is a short, explosive
growl often given during a charge. The
snarl is simply a slurred growl given with
open mouth, and hissing is emitted with the
mouth open as if to snarl. An abrupt hiss
becomes spitting, given at sight of a
strange lion {or when a vehicle approaches
too closely).

Purring and humming are sounds of con-
tentment, heard during affectionate inter-
actions and when cubs suckle, Puffing, a
taine “pfff-pfffe through closed lips given re-
peatedly as lions approach each other, sig-
nifies peacefu] intentions {comparable to
prusten in tigers}, and woofing, an abrupt
sound given by z startled lion, expresses
alarm.

Grunting [which grades intw roaring) is
used at low intensity by mothers to sum-
mon cubs and as a contact call between
close-by adults. It may grade into moaning or
soft roaring, Cubs also grunt and moan
while trailing behind a moving group. In fact,
starting with a hiss at 910 days, cubs ac-
quire the full vocal repertoire in rudimen-
tary form by the age of 1 month {14},

Olfactory Communication: urine-spray-
ing, scuffing, clawing, urine-testing,

Lions may pay little attention to the
odors of other species but display intense
interest in the odors of other lions. Anal
sniffing is common when lions meet, and
males very often sniff females in heat and
make a spectacular grimace. They can follow
the scent trace left by another lion‘s feet,
and pay close ateention to one another’s
scent-marks. Pride males spend a lot of
their time patrolling and marking the cur-
rently defended part of the range, stopping
to spray bushes and other landmarks at
frequent intervals. Alchough females ocea-
sionally squirt urine against vertical ob-
jects, urine-marking is mainly a male be-
havior. But both sexcs perform the scuffing
ceremony, beginning at abour 2 years, rak-
ing the ground 2—30 times with the back-
feet, with or without urinating [fig. 21.6).
Prominent objects bordering roads, paths,
kopijes, warter holes, and solizary trees tend
to become regular scent posts that reck of
fion urine. Individuals and graups often
scuff- and sprayv-mark afrer dggressive inter-
actzons with ather hions and competitors
such as hyenas, before feaving a kill, and
(males] bessde estrous females, [t seems to
be an assertion of the right to be at that
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place, if not 2 claim to ownership. Lions of
alb ages also rake trees, and on treeless plains
claw the earth like cats elawing a carpet
{10}

Tactile Communication: greeting cere-
mony, sacial licking, lying in contact.

The kind of close, affectionate contact
seen between mothers and young in other
cats carries over to the adule stage in lions.
Pride members have to go through the greet-
ing ceremony whenever they meet, as a
proof of membership in the pride and of
peaceful intenticns (fig. 21.7). Two lions
approach each other, often muoaning softly,
rub heads then sides together, with tails
raised and frequenty draped over the
partner’s back, They lean against each ath-
e1, 50 hard that a standing lion may roll aver
on top of 4 lving one; and when females roll
on cubs in greeting, you wonder why the lit-
tle ones are not crushed. But cubs more
often rub lionesses than the other way
around, and females greet each other more
often than they greet cubs. Both females
and cubs often seek to rub pride males,
which may allow it but reserve their
greetings for other males of their coalition.
The fact that weaker animals tend to take
the initiative indicates that greeting serves
an appeasing function (14}

Social-licking is less prevalent than
head-rubbing but also plays a part in rein-
forcing social bonds. Any pride member can
mitiate a licking session and it may be one-
sided or reciprocal, Cubs are licked all aver,
whereas licking is otherwise largely confined
to the head, neck, and shoulders.

Visual Communication. Sec family in-
troduction. The black ear backs, lips, and
tail tip accentuate the expressions and
movements of these parts.

AGONISTIC BEHAVIOR

Dominance/Threat Displays: strutting,
head-low threat, accompanying vocal-
izations,

Defensive Displays: cars flattened, tecth
bared, head turned, eyes narrowed,
crouching, lying on back, with accompa-
nying vocalizations.

Fighting: slapping, grappling, biting,
ganging up.

The strutiing display is periormed only
by adult males (and by cubs in play!, primari-
Iy to females, as @ show of dominance {Hg.
21.22). The lion makes himself as tall as
possible and presents his side o or walks
stitfly around the female with crected rast
looped aver his back.

The offensive threat 1s unconventional
in that a lon stands with head low, forclegs
straddled, and shoulders hugher than por-

Fig. 21.22. Lion strueting |dominance) display (from
Schaller tg72b, drawing by R. Keane].

mal, gazing steadily at its opponent. The tail
is often iashed up and down-—perhaps the
only unambiguous tail movement in this
species {14]. If the other indicators of feline
aggressive threat are also present {mouth
slightly open with lips set in a straighe line
covering the teeth, eyes wide and pupils
small, ears twisted so that the black marks
face forward|, accompanied by growls or
coughs, a charge is imminent. The defen-
sive threat is typically feline (see family
introduction, Visual Communieation and
Agonistic Behavior),

The efficiency of the lion’s scent and
sound communication system enables no-
mads, lodgers, and trespassing neighbors to
avoid encounters with territorial proprie-
tors. For their part, pride lions show less
inclination to rush upon outsiders in
blind fury than to intimidate and drive
them away without coming to blows.
Once strangers have been put to flighe, resi-
dents may escort them for miles at a fast walk
or trot while staying at least 10 m
behind {14).

Fighting is commonest between pride
members competing over meat, but ra rely
goes beyond slapping, which is just as well
since lions show little restraint when bit-
ing and may inadvertently administer the
killing neck bite. However, severe, often fatal
fights arc usual during takeover attempts,
fernales may fiereely attack infanticidal
males in concert, and occasionally mem-
bers of male coalitions fight over females in
estrus, These batties are usually provoket
by a female moving close to a male that has
been keeping his distance, but sometimes
2 males get to a female at exactly the same
ume and neither is willing o defer {7, o},

REPRODBUCTION. 8reeding is nonsca-
sonal bhut often synchropized within
prides (see Social Orgamization). Females
begin breeding at four (43-54 months),
only a vear carlier than males 112h Gesta-
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ton 1s 3%2 months {14-1 5 weeks), the typical
litter numbers 3 cubs {1-4), and the birth
interval 1s 20-310 months if cubs survive
{as a rule half die in the first year}. A prepon-
derance of male cubs in synchronized
births that occurred within yoo days of a
pride takcover [12¢ males:g6 females) in
the Serengeti lion study suggests that
mothers are somehow ahle to bias the sex
ratio of their oftspring (possibly through di-
vision of male zygotes to produce identi-
cal brothers) to take advantage of the higher
lifetime reproductive success enjoyed by
the members of larger male coalitions

(6, 11}

SEXUAL BEHAVIOR. It has been esti-
mated that lions copulate 3000 times for
every cub that survives to the yearling stage
(2. The discovery that fernales may cycle
for months after a takeover without actual-
ly ovulating helps to explain why only 1 mat-
ing cycle in 5 results in progeny (9. Howev-
er, even in normal times, many copulations
are apparently necessary to induce ovula-
tien. Once ovalation occurs, the fertility race
is very high: g5%.

Estrus typically lasts about 4 days (26},
during which couples couple at the rate
of 2.2 times per hour (8), each copulation
fasting c. 21 seconds {8-68). One male copu-
lated 157 times 1n 55 hours, with 2 different
femates {14). The male's rate increases to
3.5 copulations per hour when serving 2
females—cvidence against the notion
that females but not males are inexhaust-
ible. Giving other males a chance late in the
estrus cycle may be of more social than
reproductive significance (8.

Mere proximity of a male and female is
usually a reliable sign of a mating pair (fig.
21.19), and the way the male follows, prac-
tically tripping on the female’s fect, is charac-
teristic. The lioness rebuffs mounting at-
tempts with snarls and slaps at first, but
later often initiates mating by crouching
and presenting before the lion. Instead of
biting her nape during the climax, the male
makes at most a few quick, light biring
movements (fig. 21.9). The female keeps up
an ominous rumbling the whole time, possi-
bly from resentment at being straddled.
The male may react by meowing in dis-
tress, [eading into loud, harsh yowts at the
climax. Immediately afterward he cithes
dismounts or jumps aside, sometimes with
a snarl or half-roar, as the loness twists her
head with an explosive snarl, prepared to
cutt him. But once unburdened, she then
Lainguidly rolls onto her side or back {14).
Durning eserus, a temale will accept any
adutlt male.

PARENT/OFFSPRING BEHAVIOR.
Lion cubs are born in a well-hiddén lair, tiny
f1-2 kgl and completely helpless. Their
eyes open at 3—t1 days; they can walk at
to-15 days and run at 25-30 days. They "
can scratch the first day but bite only after
the milk teeth erupt at 21-30 days {3). At
4-8 wecks mothers begin leading their
cubs to kills; they can keep up with the
pride by 7 weeks and are weaned at 7-g
months {at latest by 10 months), but are
unable to fend for themselves before 14
months. Cubs have the best chance of sur-
viving when the births of several females are
synchronized and there are no older cubs
around to hog most of the milk of females
suckling one another’s cubs communally
{Ag. 21.23} {8). Suckling houts last 1—10 mi-
nutes and at 4 months cubs suck about 13
minutes a day {14).

Cubs are often left alone for over 24
hours, while their mothers consort with
other pride members. They stay closely
hidden and if disturbed ¢crawl into nooks and
crannies to escape detcction. They are
quick to take cover even when grown-ups are
present, Starvation and abandonment are
most likely to occur when large prey is
scarce. A mother will not slow her pace for
cubs more than ;-7 months old; those
too weak to keep up and single offspring are
often abandoned. The risk of starvation 1e-
cedes only when the young become capable
of killing for themselves.

Already at 2 months cuhs observe prey
movements, and as usual play enacts the
stalking, ambushing, grappling, and killing
motor patterns used by adules to capture
prey. Females never lose their playfulness,
whereas males older than 3 rarely join in.
Cubs as old as 7 months are stiil unrespon-
sive ta the stalking postures of their elders
and often manage to spoil hunts by blithely
ruaning ahead, playing, meowing, and so
on. A little later they stay back and observe
intently, but become participants only
when ¢. 11 months. Unlike various other
cats, lionesses rarcly school their young
in killing by bringing them young animals
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Fig. 2r.23. Limess suckiing her own and other cubs
weoimmunal suckbngt,
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to chase. But lion cubs stay in the mater-
nal group much longer than any other
cat.

ANTIPREDATOR BEHAVIOR.
Adults in good health have littie to fear
from any animal but man, who has been a
major competitor from the days when our
kind began eating meat. Small cubs left
alone in hiding are very vulnerable to pre-
dation by spotted hyenas, which probably
also prevent most starving, diseased, and old
lions from dying of narural causes.
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Fig. 11.24. Cheetah sprinting.

Cheetah

Acinonyx jubatus

TRAITS. The felid versionof a greyhound,
the most specialized cat. Height and
weight: 78 cm {70-90}, and 50 kg {315-65}
males more robust and c. 1o kg heavier than
females. Lightly built with long, compar-
atively thin legs and small feet with blunt
{except dewclaw], unsheathed claws;
swayback, short neck, smal}, rounded head
with foreshortened face, broad but low
ears, tecth relatively small, especially ca-
nines. Coloration: tawny, with whitc un-
derparts, a short rutf, more developed in
males, and fluffy hair on belly and chest;
spots small and solid, outer tail ringed
black and white, tip usually white; black ear
backs, lips, nose, and “tear stains” from
cyes to mouth; juvenile coat black with
faint spots and a cape of long, blue-gray
hair. Scent glands: presumably anal
glands. Mammuae: 12.

DISTRIBUTION. Similar to the lion's:
the cheetah formerly ranged through the
Near East to south india and throughout
Africa except in equatorial forests and
true desert. The chectah became extingt in
India in the carly 19508, and is now cxtremely
care clsewhere in Asia and North Africa
(rq). [t is stll widely but sparsecly distrib-
uted south of the Sahara 1 the savannas

and arid zones, but greatly reduced in range
and numbers. This species is far less adapt-
able to man than the leopard, but in Nam-
ibia has bencfited from the remaoval of lions
and hycnas and the reintroduction of ante-
lopes on ranches {13}, However, an extraor-
dinary degrec of genetic uniformity in this
species raises the possibility that a disease
could devastate wild populations {1s5)

1
b

Cheetah
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ECOLQGY. The cheetah is specialized
to prey oa the flectest antelopes, especial-
ly the gazelles and their close relations, the
blackbuck and springbol, which dominate{d)
the arid wastelands of Asia and Africa. That
the cheetah is built for speed (fig. 21.24) i
demonstrated by the fact that the fastest
dogs—greyhound, whippet, Afghan
hound-—produced after centuries of selec-
tive brecding, have a similar conforma-
tien, Mo other mammal is as fast as a chee-
tah, which has a top speed of go—112 kph
(60-70 mph), but dogs have something the
cheetah lacks: stamina [19) {more under
Predatory Behavior]. To capture its prey,
the cheetah has to overtake it within 300
m. [t has a hard time getting within sprint-
ing range on plains with no cover; opti-
murm cheetah habitar therefore includes
cover in the form of bushes, medium-length
[not tall) grass, trees, broken ground, and
such. In the bush and savanna woodlands,
the impala takes the place of gazelles as the
cheetah's mainstay, accouating for 68%
of 1692 cheetah kills in Kruger N.P., for
instanee [16}. This cat also occurs in the
Miombo Woodland Zone, where its main
prey is probably the bush duiker, reed-
buck, lechwe, oribi, juvenile sable and roan,
and warthog. Single cheetahs seldom kill
antelopes heavier than themselves, and of-
ten take smaller game; in Sercngeti N.P.
hares are second {12%] in importance to
Thomson's gazelles {62%), especially dur-
ing times when gazelles are scarce {8}. Ser-
engeti cheetahs regularly go 3 days be-
tween drinks, after which they will travel
s—10 km to water if nceessary. In the Kala-
hari, where they eat melons, chectahs easi-
ly go 1o days without drinking (8],

SOCIAL ORGANIZATION: diurnal,
territorial, females solitary, males in co-
alitions or alone.

Being an inhabitant of open country, di-
urnal, and often seen in groups, the chee-
tah could well be supposed to be a social
carnivore. However, these groups almost
always turn out to be mothers with sub-
adult cubs, young adult siblings recently sep-
arated from their mothuer, or coalitions of
males. Adult fermales are as solitary and shy
as other cats {7, 17). In acquiring the speed
to catch the Heetest antelopes, the chee-
tah sacrificed the strength and weapons
necded to defend sts kills and offsping
against competitors {5, 71 Perhaps its deli-
cate build 15 enough to explain the tsmidity
that characterizes this cat. it s afrd of
lions, surrenders its kitls to hyenas, and can
even be intmidated by valrures—maybe

because it reaizes that vultures aterice
other predators. To avoid being victimized,
it makes itsclf as inconspicuous as possi-
bie, aided by its cryptic coloration.

Home Range and Territory. Where their
main prey is migratory, cheetahs cover a
wide area: the annual range of Serengeti
females that subsist largely on Thomson's
gazelles is ¢. toco km’ [7). But several fe-
males whose historics were recorded for
up to 11 years had narrow ranges 50-65 km
long which included habitat utilized by
gazelles both during wet and dry scasons.
The cheetahs werc able to move with the
gazelles in a regular cycle that took them
from end to end of their home ranges. When
offspring reached 17-23 months and sepa-
rated from their mother, daughters re-
mained within the maternal home range
but each stayed alone. Once a mother and
daughter were seen only 20 m apart, but
parted without coming any closer. How-
ever, despite minor adjustments of range
during ensuing years, a broad overlap be-
tween the ranges of the mother and 2
daughters persisted. The daughters’ ranges
overlapped much less.

Male offspring emigrate and typically
wander huge distances while maturing
and seeking to establish territories. Nin¢
males marked in Namibia were retrapped at
distances of over 200 km from the marking
site {13]. Among other dangers, transient
matles run the risk of injury, even death, if
caught trespassing on the territories of estab-
lished males (example under Agonistic Be-
havior); consequently females may be twice
as numerous as males in the adult popula-
tion {7]. Males compete for the best hunting
grounds, and defend areas much smaller
than the females’ ranges—the reverse of the
AITANZCMEnNt Seen in maost camivores. How-
ever, males may range outside their territo-
ries (1), The areas defended by Serengeti
males were found to be 39-78 km?; they
had no overlap and sharp boundaries, Terri-
torial males did not trespass, whercas fe-
males passed through a number of territor-
ics during the circuit of their ranges.

In the Serengeti study, 41% of the adult
males were solitary, 4o% lived in pairs, and
tg% lived in tnos [3). The benetits to male
chectahs of forming coalitions are far less
phvieus than in the case of lions. Female
cheetahs are solitary, and as single males
apparently meet as many as do maies 10
cashtons, singletons would not have to
share or compete tor copulat:ons with com-
pamons. However, there s evidence that
simgle males have a harder ime acguining
and keeping a ternitory. Only 3% of the
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Fig. 21,25 A male coalition of 3 cheetahs, drinking.

observed single males ever held a territory,
whereas all the single males that joined coali-
tions acquired territories. Furthermore, es-
timated territorial tenure increased with
coalition size: the median tenure for single-
tons was 4 months {3%—9), it was 72 months
{23%—16) for pairs, and 22 months (18V—
24} for trios. One trio held a territory

for 6 years (3).

Hew Coalitions Are Formed. Lirtermates
often stay together for several months afrer
separating from their mother. One by one
the females drop out before they reach 2 years
of age, presumably at the onset of estrus.
Some males also separate, whereas others
stay together as permanent companions
{fig. 21.25). Of 6 Serengeti litters con-
taining mere than 1 male, brothers of 4
litters went their separate ways {7]. A sin-
gle male joined a pair of brothers after sepa-
ration while they were still living in their
mothers' adjacent ranges. Then they moved
20 km and established a 36 km® territory
on the Serengeti Plain. Fourteen months
later they extended their range by 22 km?
during a time when gazelles were scarce,
but within a month were back in their usual
area.

Social relations between cheetah males
are more restrained and less affectionate than
relations within lion coalitions. Cheetahs
seldom lic in contact and their greeting cere-
mony proceeds no further than cheek-rub-
bing. During 38 hours of observation over a
five-day period, males of the above trio ex-
changed cheek rubs only five times {7).
The unrelated male, which proved to be
dominant, administered 4 of the § cheek
rubs, two to vach brother, and he issued 5
of g play invitations, all declined (the 2 broth-
ers played once for a minusel. No check
rubs were initiated by the lowest-ranking
member of the trio. In addition to coapera-
tive defense of their teeritory, the males joint-
ly marked their property. They smtted ox-
isting marks 55 times and urine-marked
sy times in 34 hours. Number 3 male

marked most (27 times) and aumber 2
marked least (13 times), although he saiffed
as often as the alpha male {20 times].

The largest number of cheetahs seen in
the Serengeti totaled 9 and conststed of 2
females with their offspring. Associations
between adult females were seen about once
in every so0o cheetah sightings and lasted
only a few hours. Of 1260 cheetah sight-
ings, 35% were lone adults, 40% were fe-
males with offspring, 7% were lit-
termates on their own, 7% were male
coalitions, and 1% were female-male
consorts |7]. In Namibia, however, groups
numbering from 1c to 14 are not uncom-
mon; 16% of ro2 adult females were ob-
served in groups of 2 or more, and 28% of
all lieters were accompanied by more than
1 adult. This population also kills bigger
game than usual, including adult kudus and
wildebeests {11). These differences may be
explained by the fact thar the cheetah has
become the dominant predator on fenced
range, where other large carnivores have
been exterminated. The implication is that
the chectah’s social organization and preda-
tory role are shaped elsewhere by the pres-
ence of hyenas and lions (13).

ACTIVITY. The most divmal cat, chee-
tahs do almost all of their hunting by day-
light, but usually rest during the hottest
hours. Rarely, cheetahs will engage in briet
chases by moonlight or even on dark nights.
In Nairobi N.P., females and cubs moved
about 3.7 km per day, compared te 7 km for
males {12},

POSTURES AND LOCOMOTION.
See Predatory Behavior and family intro-
duction.

PREDATORY BEHAVIOR. Of 493 ob-
served hunts by Sercngeti cheetahs, 203
were successful (11%11{7). Only 40% of the
stalks of Thomson's gazelles, which made up
ncarly 60% of the kills, ended in chases (fg.
21.24), but half of those chased were caught.
Male coalitions and females with subadule
young use thetr combined might to pull
down game the size of yearling and 2-year-
old wildcheests. Four males i Nairobi
Park even killed a zcbra and a
waterbuck {6l

An actively hunting chectah walks along
alertly, utilizing termite mounds and
trees with fow branchus as vantage points
from which to spot potential prey. To get
within sprinting range {50 m or less), a chee-
tah uses several different technigues, de-
pestding on the terrain and the type, disper:
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sion pattern, and behavior of che prey. It
may simply wait at a vantage point if it sees
that a group of gazelics 15 MOVIAE in 1ts
direction. Or it may approach siowly and
openly an alert herd on the open platn, whaose
members stand and watch or even trot cios-
er for a beteer look. 1f it can get within
6o—70 meters before the animals take
flight, the cheetah may gallop at them, but
will accelerate to full speed only after se-
lecting a particular quarry. Alternatively,

if all the animals are grazing unsuspecting-
ly, the cheetah may rush at them from
over 1oo m (rushing) and try to get close
enough to select a guarty before being de-
tected. But whenever covet is available
cheetahs stalk as closc as possible, walk-
ing semicrouched with head lowered to
shoulder level, trotting, freezing in mid-
stride when the game looks up, dropping to
the ground, lying crouched, and sitting (8,
22). Ina sample of 129 complete hunts,
stalking was employed 85 fmes, taking
anywhere from a {ew minutes to more than
an hour. In ¥ of the hunts the cheetah first
walked closer, and then began stalking or
tried rushing. Forty-six of the hunts end-
ed in failure, either because the prey spot-
ted the hunter before it could get within
range (28 times), the quarry wandered away
during the stalk (s times), or the cover ran
out before the cheetah could get near
enough. Five times cubs alerted the quar-
ry. Long apimals at a little distance from a
group and individuals near cover arc most
[ikely to be singled out |22}, but the cheetah
does not took for individuals in poor condi-
tion and takes no account of wind direc
tion. However, it wiil single out and pur-
sue small fawns that lcave their hiding
places, coming on the run from as far away
as 300600 M. Hunting success with fawns
is 100% —a small but sure meal {17)-

Once a chectah gets within range, often
flight secms to tTigger pursuit. An ante-
lope or warthog that stands its ground may
well not be chased {11). Although a cheetah
can accelerate to about 112 kph {7o mphl,
the average speed during a chase is less
than 64 kph {40 mph). If it fails to avertake
its quarry within 300 m the cheetah's
breathing rate goes up to 150 a minute, its
temperature S0ars, and it has to cool
down for haif an hour before trying again
{11, 19). Having overtaken 1ts quarry the
cheetah may yet fail to catch it, for the
tommy, in particular, 1eacts by turning
sharply and the cheetah 1s hard put to fol-
low closely, the more so the greater the ditfer-
ence in speed. A tommy seldom makes

N7

Fig. 21.26. Cheetah dragging prey 1o cover.

more than 3—4 such turns, but by then
the cheetah i often winded {11}

The harder its quarry is running, the easi-
eritisfora cheetah to unbalance it by strik-
ing rump, thigh, oI hindleg with a sideward
or downward stroke of a forepaw, or sim-
ply by tripping it. The victim crashes on its
side or even flips end over end, sometimes
breaking a leg {11} If the prey is going slow-
er or standing, the cheetah rears, hooks into
the flank or back with a dewclaw, and
yanks backward, causing it 1o fall on its
side, Using one or both legs and its chest to
hold the strugghng animal down, the
cheetah lunges for the throat and secures 4
grip on the windpipe, usually from be-
hind, out of the reach of flailing hooves.
The canines are s small that they only pene-
trate a short distance, but the skull is de-
signed to give the cheetah a viselike grip
[z1).

After the victim’s struggles have ceased
{typically within 44 minutes), the cheetah
proceeds to drag it into nearby cover ifig.
31.26), if any, and there settles down to
eat, while keeping a wary €ye out for other
predators and scavengess. It opens the car-
cass by shearing the belly skin with its
cheek teeth, then eats the muscles of the
{imbs, back, and neck first. It may eat up to
14 kg at a sitting, ¢hen not kill again tor
25 days [9]. A fermale with cubs 18 kept
much busier. One with youngsters 3—4
months old that was followed for 35 days
captured 31 gazelles and a hare during that
time {17). An estimated 4 kg of meat per
day is availablc in a cheetah's kills, Most
hones, the skin, and the digestive tract arc
loft uncaten. Unlike other big cats, chectahs
Jdo not hold their meat between their paws,
but gnaw or tear off large chunks. They do
not return to their kills, and only oceasien:
ally rake dirt over 3 Carcass before leaving
it b

Relations with Other Predators. Ser-
engeti cheetahs lose abont 10% of their
Lills to atier predators, mainly spotted hy-
cnas and lions, half the nme hefore they
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have begun feeding (9}. Sometimes a chee-
tah, especially a mother with cubs, will resist
giving up a kill to a hyena or wild dogs,
growling, moaning, spitting, and even
making mock charges, but will not hold its
ground if a larger camivore continues to ad-
vance. Lions catch and kill cheetahs when-
ever possible; cheetahs will often flee
even from a lion’s voice. Leopards and wild
dogs have also been known to kill chee-
tahs. Man is'another on¢ of the predators
which have long exploited the cheetah’s
hunting skill: a silver vase from the Cauca-
sits -dated to 2300 B.C. depicts a cheetah
wearing a collar (11}

SOCIAL BEHAVIOR

COMMUNICATION

Vocal Communication: chirping o yelp-
ing, churring, growling, snarling, moan-
ing, bleating, purring Maternal and juve-
niler whirring, nyam nyam, ihn ihn [mother
calling cubs}, prr imaternal “follow me”
call l.

Many of the cheetah’s calls are uniike
the sounds of other cats, parcicularly the 2
discrete contact cries, chirping and churr-
ing, which are often given alternately and
repeatedly, at varying intensity. The bird-
Tike chirp, which sounds like 2 yelporadog's
vip at high intensity and may be audible for
3 km, is the usual call given by females to
summon hidden or lost cubs, by greeting of
courting adults, and by cubs around 2 kill,
the intensity reflecting the degree of excite-
ment. Churring is a staccato, high-
pitched growling sound that is less far-car-
rying. These 2 calls have been compated
to the lion's loud and soft roars {11}, Chee-
tahs also growl, snarl, hiss, and cough in
anger or fright, but less frequently than oth-
er big cats. When forced to surrender its
prey to another predator, a cheetah may
hiss and sometimes moan loudly. Bleat-
ing, equivalent to meowing, is a sound of
distress, as in the lion; for cxample, a fe-
male circling a ton that had stolen her kil
uttered a growling bleat {1 1}, Cubs squab-
bling at a kill made a whirrng sound possi-
bly equivalent to growling in other cats,
which rose to a ferocious squeal at peak
intensity and subsided to a rasp. A sound like
pyam, ayam, nyam is also associated with
cating, and captives anticipating food
somCILIES Utter a curious humming {2, 11}
Contented and friendly cheetahs purr like
huge housecats, especially while greeting
or licking each ather. Other calls heard
between mothers and young include iha,
ihn. ihn, which, like chirping, 1s used to

summon young; a sharp prr, prr which elic-
its close-following when the mother is mov-
ing; and a short, low-pitched sound that
makes the young stay still. Small cubs dis-
turhed in hiding sometimes make sounds
tike breaking sticks {11}

Oliactory Communication: scent-mark-
ing by urine-spraying, seuffing |+ urina-
tion), defecating on landmarks, clawing
frarej.

Scent is apparently the main communi-
cation channel among cheetahs. They spend
much time searching for, smelling, and de-
positing their own scent on previously
marked places. Elevations and other land-
marks used as observation points are pre-
ferred marking places, thus serving as regu-
lar stations where virtually every cheetah
receives and leaves olfactory information.
When a cheetah comes to a marking place, it
crouches on its forelegs and sniffs long and
carefully. In a group, the posture stimulates
other cheetahs to approach and do likewise.
A male then sprays urine on the spot and
{unlike licns) often sniffs his own mark be-
fore continuing on his way {17}, which
may zigzag between established scent posts
{4]. Females also urine-mark, with increasing
frequency as they come into estrus, but less
actively than males; in Botswana, ranchers
have trapped up to 40 cheetahs in a de-
cade—all males—at traditional marking
trees situated at junctions between several
territories (13). Both the urine and feces
of eserous females also attract males from
far and wide. It is not known whether feces
have any territorial significance, but both
sexes often defecate on the mounds, boul-
ders, and trees thoy use as observation and
scent posts.

Tactile Communication, The cheetah
greeting ceremony features much mutual
sniffing (oral and anogenital}, face-licking,
and cheek-rubbing, but no body-ieaning
ot side-rubbing (11, 171

Visual Communication. The “tear
seains” and biack lips edged with white
fur direct attention to the face and clearly
signal changes of expression at close range.
A cheetah sitting and Jooking away imildly
intimidated) keeps its lips purscd so that
the mouth line is concealed, whereas the
lips and tear stripes merge in an emphatic
geometric figure in chectahs with confi-
dent and aggressive expressions ifig.
21.27} {11). But otherwise the cheetah’s cob-
oration and markings are cryptic except at
close range. The continuation of spots onte
the face makes the head as hard to sce as
the body from a distance. The black ear-
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Fig. 21.27. Cheetah charging joffensive threat),
[Erom a photo in Eaton 1971}

marks only show up well from behind or
when 2 cheetah has its head lowered in
threat. However, the tail with its black and
white rings is conspicuous, functioning
perhaps mainly as a foilow-me signal for
the young.

AGONISTIC BEHAVIOR

Dominance/Threat Displays:  stiff-
legged approch with head below shoulder
Jevel, often in lateral presentation. charg-
ing |fig. 31.27), and aggressive facial ex-
pression {see fig. 21.3}1

Defensive/Submissive Displays: Jooking
away, lying on side, rolling on back,
crouching with wide-mouthed snarl, lunge
or mock charge. slapping and snapping.

In defensive threat, a cheetah crouches
low, snarling with mouth wide open and
ears Hattened, eyes glaring upward. At
highest intensity the animal makes sud-
den lunges and thumps the ground sharply
with downward strokes of its forepaws,
meanwhile moaning and hissing, but rarcly
growling. Two cheetahs performed this
display convincingly cnough to discourage
% hyenas from moving in on their kill (1 1)

Fighting. Rare as long as unassociated
cheetahs avoid meeting, fights are most like-
ly to occur when males collect around an
cstrous female or catch other males on their
territory.

Eatal fights are occasionally reported, in-
cluding onc gruesome case 1n which the co-
alition of 1 Serengeti males mentioned car-
tier repeatedly attacked and tinally killed o
member ot another trio ot known males
which intrudud on their terntory (7, 1ol
The ternterial trio chased the intruders,

pvertook and proceeded to attack one vi.
ciously while the others withdrew o a dis-
tance of several hundred meters and merejy
looked on. All 3 resident males partici-
pated, tearing out fur and biting the in-
truder hundreds of times, but the unrelated,
alpha male was the most persistent and vi-
cious. However, the number 2 male admin-
istered the coup de grace, by securing a
throat grip and strangling the ineruder like *
a gazelle. Strangely enough, the vicum made
almost no cffort to defend himself, but just
lay there and took it.

REPRODUCTION: minimum age at
first conception 21-22 months; interval
berween birth and next conception 18
months; perennial breeding with possible
mating peaks after short and/or long rains;
gestation 9o—95 days; average litter 3-4
{1-8}18, 17}.

SEXUAL BEHMAVIOR. Courtship may
be extended or brief, stormy or calm, de-
pending on the female’s receptiveness and
individual temperament and the number
of competing males.

A lone female that revealed she was near-
ing estrus by stopping to sniff virtually every
tree, bush, and grass ciump she came to,
and urine-marked at the high rate of once
every o minutes, was observed for 8 days
{10} Early on the sixth day a male came
across her tracks and broke into a fast walk,
alternately yelping and staccato-purring.
When the female heard him, she immedi-
ately tumned and trotted toward him, then
lay down as soon as she saw him. The male
mated her practically without prelimi-
nary, while maintaining a hold on her nape.
Afterward the female rolled, groomed her
face and legs, and studiously ignored the
male. He growled and hissed whenever
she moved, then followed and sniffed the
grass where she had lain. After resting the
whole day, the pair mated again at dusk,
and staved together unti] the next afternoon.
The female then stole away while the male
was sleeping.

[n another, more typically feline court-
ship sequence, the female alternately tempt-
e and resisted her suitor {175 Both uteered
churring and chirping calls [18).

PARENT/OQFFSPRING BEHAVIOR.
Since females withdraw into cover to give
birth and carcfully hide their cubs, chee-
tahs less than a month old age rarely seen.

A litter of 3 cubs born in captivity emerged
at 20—25 minute intervals; the temale broke
the fetal membrane of cach in turm with
her tecth (381 Blind newborn cubs



weighing 150300 g can crawl, turn their
heads, mve soft churring calls, and spit
explosively. Four wild-barn cubs only 3
days old were found in a patch of high
grass when the mother was secn trans-
porung them iby the back, once by a foreleg!.
After depositing them i a thicket, she re-
rurned twice to the former site as if to make
sure none had been overiooked {175 A
mather with 1o-day cubs moved them at
least every other day. Another female kept
her cubs withina 1 km: area and hunged a 10
m?® area for the first month {8}.

The zoo-bom cubs’ eyes opened at 10
days; they could walk on day 16 and got their
first teeth at 20 days {18). A Hiteer of wild
cubs was first led to 2 kill at ¢, 52 weeks
and thereafter followed wherever the moth-
er led, except when she chased prey. How-
ever, they often ignored her stalking move-
ments and sometimes spoiled hunts by
playing or troting ahead of her. She ¢oun-
tered this by sitting and patiently waiting
uatil they came back. After 3 months,
when the cubs were probably already
weaned, they stayed behind, following
slowly or waiting for the kill. They
formed a close-kmit family with remark-
ably little friction, even when feeding togeth-
cr on small prey. After eating, the mother
would lick their faces clean, to the accompa-
niment of purring {17},

Cheetah cubs begin practicing catching
and killing for themselves well before they
hecome independent. The mother brings
back gazelle fawns and the like and iets
the cubs try catching them before they are
v year old. Between 9 and 12 months, cubs
may hunt and captuse hares and fawns for
themselves while the mother remains on the
sidelines, but they are rarely able to make
the kill. Even at 15 months, 3 chectahs
togk tums swatting and bowling over a ga-
zelle fawn they dushed o different
tirnes; finally the mother rushed in and bit
it in the neck (17}
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PLAY. Joy Adamson described the spirit-
e, incredibly athlctic games played by young
cheetahs in great detail {1, 2] mainly stalk-
ing, pouncing, chasing, boxing, wrestiing,
and tug-ob-war. Playing animals run with
cail ratsed in typical cat fashion; they also
climb trees and play king-of-the-mound.
The commonest form of play, beginning
at about 3 months, is chasing and swatting
at one another's hindquarters, the typical
way ot bringing down prey (17}

ANTIPREDATOR BEHAVIOR. Sec
Relations with Other Predators. Probably
less than half of Serengeti cheetahs survive
the frst 1 months. They are fair game for a
whole range of predators down to the size
of the larger cagles. Whether the resem-
blance of the juvenile coat to a ratel’s color
pattern has any deterrent effect on predators
|eagles, for instancel), 8 recurrent SuUgges-
tion, remains to be tested. Mothers may
courageously defend their offspring. One
with 3 cne-third grown cubs went put of het
way to charge and tree a teopard, normally
2 dominant competitor which could kill a
cheetah (author’s observationh

References

1. Adamson 1969. 2. 1g72. 3. Caro and
Collins 19B7a. 4. Eaton £g70d. 5. ——— 1974
6. Foster and Kearney 1gh7, 7. Frame 1980,

g, Frame, G. W., and L. H. Frame 1976

g, —— o7y, MO~ 80, 11. Kingden
y77. 1L McLaughlin 1970 13. McVirtie
1979, T4 Myers 1975, T5. O'Brien et ab. 1985,
16, Pienaar  196gb. 7. Schaller 1g72b.

1%, Spinelli and Spineilt 1968.
Rowntree 1973.

9. Taylor and

Added References

20. Caro and Collins 1g87h, 21, Car, FirzGibbon,
Holt ty8y, 2 FirzGibbon 1889, 23, Frame,

G. W, and L. H. Frame ILELR





