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Abstract: Despite their once very wide distribution, cheetahs seem never to have existed in large
numbers. Compared to lions, cheetahs appear relatively rarely in the fossil record. One of the
main reasons for the cheetah's decline is the decline of gazelles and other hoofed prey. Hunting
and habitat loss are killing off most species of gazelles. While crops can actually improve the
habitat for gazelles, farmers view them as pests and try to eradicate them.

Other reasons for the decline are that cheetah cubs are very vulnerable of predation and
cheetahs also lose prey to larger carnivores in their range.

Some males live in coalitions and some of them

remain resident territories that they aggressively defend against other males that leads to a very
high rate of adults deaths due to combat between males.

Climate change at the end of the Pleistocene, which brought about massive extinctions, most
likely accounts for the extinction of the American cheetah and the disappearance of cheetahs
form Europe and parts of Asia.

A problem in zoos is that cheetahs are notoriously reluctant to breed in captivity.



Mext page: More diur-

nal in theyr activity pat-
terms than most other
cals, cheelzhs rely on
vision and vigiance to
detect prey as wall as
predators, and prefer
apen habitats that of-
fer unobstructed views
af thair surmoundings.
{Phoenix Zoo photo by
Dick George)
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Il have once seen a cheetah in action, in the
| scorching midday sun of Kenya's Masai
Mara Reserve. The painfully thin but huge-
ly pregnant female stalked a milling herd of
nervous Thomson's gazelles with seemingly
infinite patience. Then suddenly she took off
in a vision-blurring burst of speed, scattering
the gazelles and catching her quarry: a fawn,
perhaps only a few days old. | was near
enough to hear the fawn’s desperate bleats,
and see the female’s exhaustion as she several
times released her teethhold on the struggling
animal’s throat to catch her breath before the
fawn finally suffocated.
To my, and, it seemed, the cheetah’s surprise,
a second fawn appeared just a few feet away.
Still wobbly legged and utterly confused, the
fawn had woken up to find the shelter of its
herd gone. The female cheetah watched the
fawn stumble in the grass and made tentative
movements toward it. But she too seemed con-
fused, or torn between impulses. Should she
stay with her kill or, despite her exhaustion, go
after this second fawn? When the fawn sank
back into the grass, disappearing from view, the
cheetah lost interest. We left the cheetah alone
to start her meal.
Compared to the bloody scenes of lions rip-
ping apart a zebra or wild dogs tearing chunks

lestans

of flesh from the flanks of a still-struggling
wildebeest, this act of predation was strangely
serene. Twenty minutes after the cheetah sepa-
rated the fawn from the herd, no blood had
been spilled. The details of this one episode re-
veal a great deal about cheetahs, and about
how perilously close to the edge they live.

Whence Cheetahs?
Eminent 19th-century biologist St. George Mi-
vart said thar the cheetah differs much more
from all other cats than any two other cats dif-
fer from one another. The cheetah’s paws ap-
pear more doglike than catlike: The pads are
small and tough and the claws are blunt, only
slightly curved, and lack the sheaths that cover
the retracted claws of other cats, (The lack of
sheaths is why people claim that the cheetah's
claws do not retract at all—this is not true.)
Cheerahs also lack the powerful canine teeth
possessed by all other cars. While most cats
rely on a powerful, piercing, canine bite into
the nape to kill prey, a cheetah grasps the
throat of its prey unrl it suffocates—a ractic
other big cats employ only when killing prey
far larger than themselves. Other features of
the cheetah’s skull also differ from other cats,
And, of course, their speed sets them apart
from other felids.
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These cheslahs are

feeding on & Thom-
son's gazelle, the pre-
ferred prey of cheetahs
Iving in the Serengath.
I other areas, chee-
tahs take springbok,
Imgala, or vanous
other gazelle species.

iohn Cavalio)

As a result, taxonomists have placed the cheetah in
a separate genus, Acimonye (from the Greek akaima, a
thorn, and ey, a claw, which refers 1o the cheetah’s
unsheathed claws). Aciwonyx fubatus is the only liv-
ing species, and scientists have long been puzeled
about its relationship to other cats. Recently, howey-
er, studies of the molecular biclogy of cats, coupled
with the discovery of fossil cheetahs in North Ameri-
ca, have clarified the cheerah’s evolutionary history.

Studies of molecular biology by Stephen O°Brien
and his collcagues show that the ancestors of the
cheetah, as well as of the puma, split from those of
other hig cats (clouded and snow leopards, tigers, li-
oms, leopards, and jaguars) abour eight million years
ago. This means that the cheetah belongs to the big
caty or Panthera, lincage, and is more closely related
tor the hig cats (although sdll rather distantly) than to
small cats, such as the wild species from which our
domestic car was derived or the ocelots and margays
of Ceneral and South America.

The genetic affinicy between pumas and cheetahs sup-
ports the hypothesis that cheetahs may actually have
originated in North America and then spread into Eura-
sia and eventually Africa, At least two species of chee-
tah, A. (Miracinomyx} stiuderi and A, (M.) tnomari, are
known to have lived in western North America, (Mira-
cittonyx is a subgenus, indicating the closer relarionship
between the North American species. The name comes
from the Larin s, which means surprising or amiaz-
ing, as the discovery of these North American cheetahs
was to the sclentists who identfied them.)
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Studer’s cheetah was the older and larger of the
New Waorld cheetahs, first appearing in the fossil
record of about three million years ago, at the begin-
ning of the Pleistocene, although it or another Aci-
nonyx probably existed four to five million years ago.
Studer’s cheetah eventually gave way to the smaller
triersani species, which survived in North America un-
til the end of the Pleistocene, about 10,000 vears ago,

The giant cheetah, Acinonyx pardinensis, was a very
large cheetah of Eurasia, weighing 210 pounds or
more, compared to an average of abour 125 pounds
for today’s A. jrbatus. This specics appears in the fos-
sil record of Franee about three and a half million
vears agn. The giant cheerah was widely distributed in
Europe, and appears in both India and China. About
the size of a lion, this cheetah was probably as suberh
a runner as the [iving cheetah, causing paleontologist
Bjorn Kurten 1o remark thae the giant cheetah “on the
hunt must have been a fabulous sight.”

Scientists believe that there was a gradual transi-
tion from the giant cheetah to the smaller, living
species, which reached its current size in the mid o
late Pleistocene. Many mammals; including lions,
bears, and rhinos, decreased in size throughout the
Pleistocene era. Until the end of the Pleistocene, chee-
tahs remained widely distribured in Europe and Asia,
as well as throughour Africa and the Middle East.

The three fossil species and the living cheetah are
all strikingly similar in form and all show adaptations
for using high speed to capture prey. In the North
American species, however, these adaprations and a
few other anatomical fearures are more primirive,
sugzesting thar the North American cheetahs were
ancestral to the Furasian and African ones,

The most likely path for the movement of cheetahs
from North America to Eurasia {and ultimately inro
Africa) was through the land bridge thar connected
western Alaska with eastern Siberia during the Pleis-
tocene, forming a vast region known as Beringia. Un-
der the much different climatic conditions of the
Pleistocene, this region was a very cold, very dry
grassland/savanna. It supported an array of species
now more often associated with dry tropical grass-
lands, including lions, wild horses, hyenas, and, most
important from the cheetah’s perspective, a variety of
antclope and deer that may have served as prey. Some
speculate that the great speed of pronghorn antelope,
considered the fastest land mammals after cheerahs,
may have evolved in response to cheetahs,

Forever Rare

Diespite their once very wide distribution, cheetahs seem
never o have existed in large numbers. Compared to li-
ons, for instance, cheetahs appear relatively rarely in the
fossil record. Even before the collapse of the cheetah's
range in this century, 19th-century European explorers
and travelers to the Middle East and Africa reported
only rare sightings of cheetahs, Norman Myers esti-



lazeles

Cne of the main reasons for the chee-
tah's decling Is the decline of gazelles
and other heofed pray in'a large part of
their former range. Like cheetahs,
gazelles once flourished through much of
Africa and the Middle East, as well as in
paris of Asia. Today, hunting and habital
loss are killing off most species of
gazelles in the wild, and populations n
2005 are also dwindling.

Gazelles range in size from the dorcas
gazalle (Gazalls doreas), which weighs as
little a3 33 pounds; to the dama gazells
(Gazela dama), which weighs up to 187
pounds. Slender and long-legged, most
gazelies are pale brown with white under-
sides. Another feature common to these
elegant animals is their “stotting” or
‘pronking” gait—when playing or
alarmed, gazelles bounce along stiff-

legged, landing on-all fours between
bounces.

Because maost gazelles live In
semidesert steppes, mountainous: deser
scrub, and other remote, arid habitats,
these animals are little known: n fact,
even thelr taxonomy [(classification into
specias) is controversial. Some biologists
think there are 11 species in the genus
Gagzala, white others think there are 14 or
16. The number of subspecies is also in
dizpute, Many specles of gazelles are di-
vided into isolated populations by geo-
graphical barriers including mountains,
the Red Sea, and the Persian Guil. The
form of these isolated populations can
vary dramatically over a species’ range:
Motably, while dorcas gazelles are pale
with falrly straight, paraliel homs in Ma-
rocco, they ara smaller and reddish with

lyre-shaped hems in India; populations
between these two regions have interme-
diate characteristics.

Although the taxcnomy of gazelles is
uncertain, ong thing about them is clear:
They are in trouble. The numbers and
ranges of most gazelles have declingd
greatly and the World Conservation
Union (IUCN) fisted all but one species as
vulnerable ar endangerad In 1990, The
only abundant species is Thomson's
gazelle (Gazella thomson), a small East
Airican gazelle that; unfike most members
of its genus, lives in grassy plains.

Garelles in arid regions are dying out in
part because people are taking over their
habitat. People displace gazelles from
springs, let domestic sheep and goats
overgraze aress where gazeles used to
feed, and convert land to agriculture.

Still abundant in East Africa, Thomson's gazelies are the only gazelie species not currently in danger of extinction, (Carol Cofey)
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Most widaly distributed of the gazelles, the dorcas gazelie suffers from overhunting

and habitat foss throughout ifs range. [Jessle Cohan/MEZP Graphics)

While crops can actually improve the
habitat for gazelles, farmers view them as
pests and iry io eradicate them.

Another major reason for the gazellies'
recent decline is that spart hunting has
increased since World War [, when riflas
became more readily available. Gazellss
are easlly hunted from vehicles, and hunt-
ing has decimated populations. of dorcas
gazelles and slender-homed gazslles
(Gazella feptoceros) in the western
deserts of Egypt. If hunting is limited,
however, people and gazelles may be
able to cosxist. Populations of dorcas
gazelles near agriculiural settlements in
Israel have increased by an average of
nine parcent annually for 20 years.

In addition to protecting gazelles and
thedr habitats, there is an urgent need for
zoo breeding, says Cliver Ryder of the
San Diego Zoo's Center for Repraduction
of Endangered Species (CRES). "Relying
=glely on the strategy of protection in the
wild is not enough,” he says, cautioning
that “zoo breeding reinforces—but does
not replace—conservation in the wild,”
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However, zoo gazelle populations-ara
alsg declining in part dus to reduced re-
productive: fitness, One species that has
not reproduced well in Zoos Is Soemimer-
ring's gazelle (Gazella soemmerning’, a
pale gazelle that lives in the bush and aca-
cla steppe of northeast Africa, The zoo
population of this gazelle has variable
numbers of chromosomes, ranging from
34 to 39. Researchers at CHES have
found that the vanation is due to structural
rearrangaments of three chromasome
pairs, The total amount of genstic mataral
remains the same, but it is now packaged
in a clifferant way,

Scientists belleve that the chromoso-
mal differances found among Sosmimer-
ring's gazelles in zoos account for thelr
poor reproductive record. When egg and
sperm are united to form an embryo, the
genetic material contributed from the
dam and the sire must combine. When
animals of differing chromesomal consti-
tutions ars bred, the chances of cormrect
genetic combination are reduced, leading
to reduced fertility, explains CRES re-

searcher Arlens Kumamato.

RByder speculates that the founder
stock of the zoo popudation of Scemmer-
ring's gazelles included either gazelles
from different taxa (species and sub-
species) or hybrids between taxa.
“Maybe people didn't have much experi-
ence with what Soemmerring's gazells
look: ike. Gazelles look a lot alike—they'ra
the mammalian equivalent of e brown
birds," he says. Scemmerring's gazele
and Grant's gazelle (Gazalla granti), for
example, are easlly confused and their
ranges overlap. Thus, bafore palring zoo
gazelles for breeding, biclogists need to
kiiow where the animals were captured
as well as the number and siructure of
their chromosomes.

Besides including gazelles that may
have been misidentified, the founder
stocks of most zoo gazele popuiations
ware very small. There were only four ani-
mals in the founder stock of the zoo pop-
ulation of Speke's gazelle (Gazella
spekel), a pale, litle-known gazelle from
the bare, stony steppes of the Hom of
Africa. While infroducing new founder
stock is essantial 1o avaid the deleterious
genstic effects of inbreading, getting
wild-caught gazelles |s difficull, “Many
gazelles are from Morth Africa and the
Middle East, where therg has been such
turmoil and confiict. In addition, LL.5.
guaranting restrictions and CITES (Con-
vention on Intemational Trade in Endan-
gered Species of Wild Fauna and Flara)
regulations make it ditficult to import ani-
mals,” notes Kumamato.

The future for gazelles looks bleak. “Al-
though more attertion has been drawn o
gazelles recently, their situation is not
unigue,” says Byder. In other words,
gazalles are competing with other threai-
ened and endangsred wildlife far limited
conservation resources, and there may
not be enough to go around.

—Hobin Meadows



mates that perhaps no more than 100,000 cheerahs
lived in “pristine™ Africa south of the Sahara, hased on
an average of one cheetah per 30 square miles in prey-
rich savanna habitats and only one cheetah per 90 to
185 square miles in less productive, more arid environ-
ments. Today, even in protected areas such as Tanza-
mia’s Serengeti MNational Park where densines reach one
cheetah per abour six square miles, chectah densities are
low compared to those of lions and sported hyenas,
And, in only a few places, such as Namibia, where lions
and hyenas have been virtually exterminated by farm-
ers, are cheerahs relavely abundant,

As hig cats go, cheetahs, with their slight builds
and small canines, are fairly ill-equipped to defend
themselves against predators. And, throughout their
current and historical range, cheetahs have lived
among larger or more powerful predators, including
lions, hyenas, wild dogs, and leopards. Aduolr chee-
tahs are victims of predation, particularly by lions,
bur cheerah cubs are especially vulnerable. In
Serengeri National Park, abour 90 percent of all cubs
die before they are three months old, and half of
these deaths are due to predation.

Cheetahs also lose prey to these larger carnivores in
their range. In the Serengeri, for example, cheetahs
lose berween 10 and 13 percent of their kills, Alerted
by the panic of the gazelle herd or by the circling of
vultures, lions and hyenas close in on a cheetah's kil
and easily drive the timid cheetah away. Cheetahs
thus need o ear fast, bur they also need o rest and
cool off after a chase. The cheerah’s blinding speed in
pursuit of prey pushes the cat to its physiological lim-
its. Lacking a mechanism for evaporative cooling to

maintain a constant body temperamure while running,
cheetahs store the large amount of heat produced by
a high-speed sprint. This is why cheetahs must carch
their prey or abandon the chase after sprinting ahout
300 yards—after this point, body temperature would
rise to lethal levels.

The presence of other predators thus helps keep chee-
tah numbers low, creating a paradoxical conservation
dilemima for managers of protected areas who wish w
increase populations of all endangered predarors,

Behavioral Ecology
Contributing further to low numbers of cheerahs is
the very high rate of adult deaths due o combar be-

Above: Chestahs dis-
appeared from most

of their range dunng

the last 50 yvears.

Leit: By about four
marths of age, chee-
{ah cubs have lost the
biack belly fur and fght
gray, very woally man-
fle thay are bom with,
This distinctive natal
coat may helo camou-
flage the cubs until they
outrun most predalors.

JoGayle Howard)
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Cheetahs run using &
rofany gallor: The hind
fegs fand first on alter-
nata sides, then no
feet touch the ground
as the cheatah fteraty
floats through the air,
Next, the front legs
land on altermate sides,
then the chestah goes
into "crossed fight,”
with all four fest gath-
ared under its body
and off the grownd,

(Sam Wasser)

tween males, which has only recently been document-
ed. Scientists began systematic studies of cheerahs
only about 30 years ago, despite thousands of vears
of close association berween cheetahs and people.
The most extensive research has been on cheetahs in
Serengeti Mational Park. These studies were initiated
in the 1960s by George Schaller and have been con-
ducted over the past decade by Tim Caro, now of the
University of California ar Davis, and his colleagues
and students. Their work has produced a fascinaring
picture of the lives of predators in peril.

Female cheetahs are typical solitary cars, living
alone or with their young cubs. Interactions with
males are rare, confined to brief mating periods of a
day or two. Adulr females also avoid other females,
although the home ranges of females may overlap ex-
tensively because the ranges are too large for a female
to effectively defend. In the Serengeti, where Thom-
son’s gazelles make up about 90 percent of a female
cheetah’s diet, females annually range over more than
300 square miles as they follow the gazelles’ migra-
tions across the savanna.

About 40 percent of adule males also live alone, bur
the rest live in all-male groups, or coalitions, of two,
three, or somenmes four. Lasting throughour the life-
time of the males—up to eight vears in the wild—these
coalitions are usually made up of littermates, bur about
30 percent of the coalitions include unrelated males.
Like females, most males, whether alone or in coali-
tions, wander over large areas of the Serengen follow-
ing migratory gazelles as well as the larger wildebeest
preferred by coalitions. But about 30 percent of coali-
tions remain resident on small, 15-square-mile rerdito-
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ries that they aggressively defend against other males.

In the entire Serengeti, no more than 10 territories
are occupied at any one time. The territories contain
cover, either vegeration growing in riverbeds or rall,
rocky outcrops, Each vear during the wer season,
when most matings occur, female cheetahs gather in
the territories o take advantage of both the cover
and the gazelles thar also concentrate in this habitar,
With as many as 20 or 30 females ranging in these
“hot spots,” territory-holders enjoy more maring op-
portunities than wanderers, leading o fierce and of-
ten fatal battles berween coalitions over ownership of
terrivories. This also explains the value of coalinons—
larger groups are better able to secure and defend a
territory than smaller groups or singles.

After mating, a female cheetah gives birth 90 o 95
days later to as many as eight, but usually three to five
cubs. Born blind and helpless, the cubs remain hidden
in a den of thick vegeration for six to eight weeks.
This period is fraught with danger for the young cubs.
The mother conceals the cubs and is extremely vigi-
lant to avoid attracting predators to the den, but she
must also hunt and may have to be away from the
den for up to 48 hours to feed herself and acquire the
addirional energy to support lactation. As noted
above, many defenseless cubs are lost to predarars,
but other causes of death include grassfire, exposure,
disease, and sometimes maternal abandonment if prey
is scarce and the mother cannot find enough ro eat.

Even after cubs begin to follow their mother on
hunts they remain vulnerable, largely due to their in-
experience at predator derection and recognirtion,
Cubs also lack the spred of adulr cheetahs and cannot



run fast enough to escape danger. The antics of cubs
may also reduce the female’s hunting success, as they
“blow her cover™ during a stalk—one study showed
that between 16 and 21 percent of a female's hunts
failed due to cub activity.

Cubs only very slowly learn to be effective hunters,
and even after they leave their mother ar berween 14
and 18 months of age, they are still not very proficient
tor another vear or more. To reduce risks and avoid
harassment from other carnivores, all cubs stay togeth-
er for about six months after leaving their mother,
Then, females go off to live alone, while males, if they
are fortunate enough to have surviving brothers, stay
together to form adult coalitions. But high rates of
mortality continue: Half of the males thar survive to
independence die before reaching adulthood (two and
a half to three years of age), largely due to combat
with ather males over rerritories.

Rise and Fall

Climare change ar the end of the Pleistocene, which
brought about massive extinctions, mostly of large
mammals, most likely accounts for the extincrion of
the American cheetah and the disappearance of chee-
tahs (A. fubatus) from Europe and parts of Asia. In
much of Europe, for instance, forests replaced the
open grasslands that chectahs and their prey are
adapted to. Evidence of a *genetic bottleneck” at the
end of the Pleistocene sugpests that cheetahs also
neared exrinction throughout their range in Africa
and Central Asia, where grasslands and semideseres
remained,

But cheetahs recovered and inhistoric times ranged
wherever dry, open habitat existed in Africa from
north to south, in the Middle East and Central Asia,
and as far east as central India. Since about the mid-

dle of the last century, however, the cheetah’s range
has rapidly and inexorably declined. Cheetahs were
declared exonct in India in 1952, and have not been
seen in the vase Arabian Peninsula since 1950, A few
might have survived until recently in Central Asia, es-
pecially in Iran, but most people believe they are now
extinct there, Cheetahs were extremely rare in North
Africa by the 1960s and arc now gone. A 19705 sur-
vey estimated that only 14,000 existed in all of
Africa, down from about 28,000 15 vears earlier and
from a precolonial number of 100,000, Today, chee-
tahs survive in just a few isolated areas in Africa
south of the Sahara.

Cheetahs disappeared from India, Central Asia, the
Middle East, North Africa, and the Sahel largely as a
result of uncontrolled hunting of both cheerahs and
their principal prey—blackbuck in India, and dorcas,
dama, and other gazelle species elsewhere (see sidebar
on gazelles), The movement of pastoralists, mostly
sheep herders, into cheetah habitar also contribured
to the decline, primarily becavse the herders kall the
cheetahs that threaten their domestic ammals. (lrons-
callv, grazing lands make excellent habitat for chee-
tahs if people could only learn to live with them.) In
sub-5aharan Africa, colonial European ranchers and
farmers, and the Africans who are converting pas-
tureland to farmliand, have made habitars unsoitable
for cheetahs. Trade in cheetah skins, which is now
banned in most countries but continues on the black
market, also played a role in the cheetah’s decline,

Effective protection in reserves and national parks
may be sufficient to save many endangered species,
at least in the short term. Bur, as noted above, even
protecrion is a mixed blessing for cheetahs, who are
threatened by large numbers of predators, New and
creative ways of conserving cheetahs in the wild,
coupled with zoo breeding programs to create a
back-up, are essential if these elegant creatures arc
to survive. =

Above: The pressnce

of vulfures may signal
to lions and hyenas
that a cheetah's prey
iz availabla for the
scavenging. (John

Cavallo)

Left: Female cheetahs
liva afone or with their
cubs, but adult males
often five in groups of
two, three, or four.
The males in these
groups, called coali-
tons, are usually
brothers. (Jean B.

MeConvilla)
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Mext page: African

crawned cranes
{Balearica regulorumy
share an axhibit area
with dama gazelies at
the Cheetah Conzser-
vation Station. {Jessie

Cohen™ZP Graphics)

~ Cheetah

onservation station

we all gasp. Even Zoo and FONZ staff
mE. who have worked with animals all their
L% lives thrill at the sight of this beautiful
spotted cat. All are smiling and moving
briskly along the walkway to warch the chee-
tah’s first plunge into his new home at the
Cheetah Conservation Station (CCS).

“What a magnificent creature,” exclaims
Zoo Director Michael Robinson, who literally
skips up the path as the cheetah leaps to high-
er ground.

Then a second cheetah bounds up the hill to
join his brother. Both rake a careful look
around. Big brown eyes and erect ears intently
follow passersby. Strange sights and sounds—
the rumble of big yellow schoolbuses seems
particularly provocative—send the cheetahs
into their famous sprint. Finally, more com-
fortable now, the brothers sink into the tall
grass, their small heads just peeking over the
waving, bright-green blades.

As [ watch, 1 recall seeing cheetahs in the
wild. Once, in Kenya's Masai Mara Reserve,
five orphaned cubs circled our jeep and sidled

’E cheetah shoots up the grassy hillside and

up to its tires like they were mom’s belly. I re-
member cheetahs lounging in the sparse shad-

ows of thorn acacias on still, hot mornings in
northern Kenya’s Samburu National Park. On
Tanzania’s Serengeri Plain, 1 watched a soli-
tary cheetah elegantly descending from a lone
rock outcrop. Countless zebras, wildebeest,
and gazelles dotted the volcanic short-grass
vista, as bright-green as a golf course. The
cheetah stalked toward the first stand of ze-
bras, then lowered its belly into the grass, dis-
appearing from sight, And we, less vigilant
than the cheetah, were distracted by the flap-
ping and strutting of secretary birds on the
muddy road.

Warching the Zoo's cheetahs glide a car-
length in midair, then land gently on another
hilltop, 1 think, but dare not say aloud in such
zoologically astute company, “They are acting
just like cheetahs!” And indeed, short of tak-
ing an East African safari, people will have no
better opportunity to see these remarkable cats
in action. The new exhibit, planted with 35
species of grass to simulate grassland habitat,
also offers a look at some of the species that
share that habitat: dorcas and dama gazelles,
which are species that cheetahs prey on;
Grevy's zebra, largest of the living species of
zebra; and colorful African crowned cranes.
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Below: Found anly in
northem Kemya and
parts of Ethiopia and
Somata, Grewy's zetira
(Equiss grewyi) are rare
and confinue fo de-
cling, primarty due to
excessive tropfy hunt-

ing. (Mark Rosenthal)

Bur the Cheetah Conservation Station is not de-
signed merely to display cheetahs (which will eventu-
ally number 10 adults) and their potential prey, At
the Station, Zoo scientists will study the behavior, ge-
netics, and reproductive physiology of cheerahs as
part of a massive effort to save this endangered
species from exrinction, Whar's more, the Station of-
fers visitors a window into this state-of-the-art scien-
tific endeavor as they gain a real understanding of
cheetahs through entertaining interactive activiries.
(My favorite is “What's For Dinner?”, in which visi-
tors are invited ro weigh themselves, then determine
how much of a dent they would pur in a cheetah’s
minimum daily requirement if they were hoofed
mammal prey.

Slender Sprinters

In Tanzanian cave paintings uncovered by paleontol-
ogist Mary Leakey, cheetahs can be identified by their
small heads, long tails, and lean, muscular bodies. A
Zoo visitor comments that one of the male cheerahs
looks too thin, but Stuart Wells, biological technician
tor the Cheetah Conservation Station, responds thar
he's supposed to look that way.

*Cheetahs are lean and tall and built for speed,” he
says. “Everything about them is designed ro do what
they do—run fast. Their legs are long, their spines are
flexible, and they run on their toes. Besides that, a
deep chest to draw deep breaths for the sprint makes
the cheetah's waist look thinner than it is.”

All cats have bodies designed for speed. They walk
and run with only their toes touching the ground
(called digitigrade stance), have flexible spines, and
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high, mobile shoulders. Cheetahs just carry these fea-
tures to the extreme. Compared to other cars, their
feet and leg bones are straighter, their shoulders and
limbs are longer, and their spines are longer and have
larger muscles for flexing and stretching. The long tail
acts like a rudder to increase maneuverabilicy while
sprinting. Cheetahs are also shimmer and lighter than
other big cats, weighing only 86 to 143 pounds, com-
pared to as much as 500 pounds for a big male lion,

As a result, a cheetah may reach speeds of nearly
70 miles per hour, faster than ane can legally drive on
the highway. Even more impressive is how quickly a
cheetah accelerates. According to Wells, a cheerah
can actually beat a Ferrari GTO off the line. The
high-pecformance sports car needs four seconds to
reach 50 miles per hour, while the cheetah hits 50 in
less than three seconds, Unlike a car, however, a
cheetah can go ar rop speed for only about 300 yards
and then may need 30 minutes or more of resr (o re-
cover from the effort,

Cheerahs use this great speed to capture the
gazelles and other antelope such as impala and wilde-
beest that make up their prey. At the Cheerah Con-
servation Station, children {and brave adults) can run
and prowl along a predator/prey trail, imitating a
cheetah stalking a gazelle. In addition, daily demon-
strations, narrated by trained FONZ volunceers, of 4
cheetah running along a lure course offer visitors the
chance to see how fast cheetahs run—and it has to be
seen to be believed!

Under the Skin
For those of us whose experience of observing chee-




The “Hunting Leopard

The cheetah's first recorded association
with humans dates to. more-than 4,000
wears ago. A colared cheetah adoms a sil-
wer vase, dated from about 2,300 B.C.,
that was discovered at Maikop in the Call-
casus, A rock painting in Tanzania, in
which a chestah is seen among Seven
gancing women, may ba even oldar, Other
groups ncluding the Scythians, Assyrians,
Egyptians, and Indians also left evidence of
taming chestehs: And, Europeans coursad
cheetahs dunng the Renaissance,

Although the cheeteh's beauty is indeed
remarkable, early humans probably were
attracted to the anmal's hunting behavior
rather than |ts appearance. They no doubt
observed that cheetahs are often chasad
away froma kill by other predaters and
scavengers, Nating this, our ancestors
probatly did the same thing. Fnding that
cheetahs are docile and trainable, humans
eventually put them te werk as hunters.
This is a fairly typical scenano for the early
stages of domestication. However, the
cheetah's refusal to breed in captivity may
have prevented full domestication.

The Mughal emperars af 16th-cenfury
India wera without doubt the all-time ches-
tah aficionados. Although earlier records
describe cheetahs being used to hunt,
Mughal histories provide an example of the
cheetah's esteemed place in sooety. The
Mughal emperor Akbar reportedly trapped
cheslahs in pils and trained them for the
hunt and for e in the palace, keeping as
many as 3.000 chestahs at one lime.

Az has been the cass throughout histo-
ry, the Mughal emparors had little luck
breading cheetahs. Cne cheetah bith oc-
curred in 1613 when an 'uncollared make
chieetah from Akbar's collection mated with
a fernale who later delivered three cubs.
Imperial Ristorians viewead this as a
“strange” event, and entered it in the recard

Bridgeman/At Resource, N.Y. Not in daposit; PHD 548, George Stubbs, Chestah with
Indian Attendants (#1 oefail, Manchester City Art Gallery.

books. Mo further chestah births in captivity
wena reported until 1958, when three cubs
wene bom at the Philadeiphia Zoo.

What fascinated Akbar was the hunt,
According to one stery, as he and his
special cheetah hunted, a deer leapt
across a 25-vard raving at the height of *a
spear and & hall," making a kil unfikehy.
Chitr Majan, as the chestah was named,
raced after the deer, leaping over the
ravine o seize his prey. As a resuft, he be-
came chief of the cheatahs, and "as a
special honour, and as a pleasure to
men," Akbar ordered that a drum: should
be beaten in front of the chesatah,

As recently as 1841, John and Frank
Cralghead, on assignment for ANational Ge-
ograohic as guests of an Indizn prince, ob-
gserved trained cheetahs, known as
“hunting leopards," hunting blackbuck on
the coastal plaing of the Indian state' of
Bhavnagar. The chestahs were diven to a
herd of blackbuck in & sturdy truck. Traln-
ers kept the animals hooded until the truck
draw near to the herd, When the trainer re-
moved a cheetah's hood, the animal burst
from the vehicle in pursutt of its guamy.

As described by the Craighead broth-
ers, “ihe chestah had timed his run, saved
his wind, and counted on the spurt...what
had appeared lke a spesding rpple was
now a stralght ling hurtling toward the
buck 50 fast that it appearsd asif only one
object were moving. The chestah was do-
ing close to 70, possibly 80 miles an holr,
and |ooked lke a blur of brown against a
tan backoround.”

During this chase, the blackbuck
dodged the cheetah three times, but the
chestah eventually fpped him up with a
well-aimed front paw to the hind leg. The
cheetah then sprang and closed His s
on the buck's neck. At this poirt, “the frain-
ars rushed in and with a Mohammedan
prayer they finished the struggle.”

Whather for its awesome spesd and
hunting skills, or for its assthetic appeal,
the cheetah has long been a favorits of hu-
mans. Given the profound nature of the
chestah's present gdemma, it-appears that
the relationship between humans and
cheetahs |5 of more consequence now
than at any other tirme in histony.

—Chnstopher Stuart
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Nowe home ta a pair of
four-year-old brothers
and twa eight-month-
old cubs, a male and
a female, the Chesiah
Conservation Siation
wilf everitaly includs
10 chestahs. (Jeszsie

Cohen/MZP Graphics)

tahs is limited to a brief glimpse through bmoculars,
it Is amazing that scientists looking through powerful
microscopes at a tiny blood sample can perceive the
chain of life that makes a cheetah a cheetah. At the
CCS, visitors can learn how and why scientists at the
National Zoo's NOAHS (New Opportunities in Ani-
mal Health Sciences) Center are doing this,

In the early 19805, NOAHS' Stephen O'Brien,
David Wilde, and Mitchell Bush discovered that chee-
tahs exhibit extraordinarily low levels of genetic di-
versity—in the wild and in zoos, cheetahs are all
virtually idenrical ewins. O'Brien believes that the in-
breeding that created this situation began about
10,000 vears ago as a result of what is called a “ge-
netic bottleneck.” For unknown reasons, the African
cheetah population must have crashed and been close
to extinction. O'Brien speculates that perhaps only
one female and her cobs survived to begin slowly re-
building rthe population. Bur the reduced genetic di-
versity that resulted from this inbreeding has serious
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consequences for the cheetah, producing inferdlity,
high infant mortality, and an inability to combat in-
fectious disease.

Cheetahs are highly susceptible to disease agents.
For example, an outhreak of feline infecrious peri-
tonitis virus may kill 30 to 60 percent of cheetahs af
fected, compared to one 1o five percent of generically
diverse domestic cats,

“You can view a cell like a forrress,” says O'Brien.
A virus is an army actacking the fortress, With high
levels of genetic diversity, or "genetic plasticity”™ as
(Brien calls ir, the army has to overcome many hur-
dles to take the fortress, When diversity is absent, so
too are the multiple hurdles and the cell is easily tak-
€n.

Cheetahs also suffer from infertiliny, a result of in-
breeding’s effect on male sperm cells. NOAHS scien-
tists, led by David Wildr, the Zoo’s head reproductive
physiologist, have examined sperm from both wild
and zoo cheetahs. “We were amazed to find thar up
to 70 percent of cheetah sperm is abnormal,” says
Wildr. “In most animals, more than 20 percent ab-
normality is a sign of mferrilicy.”

Problems and Solutions

Cheerahs are notoriously reluctant to breed in captiv-
ity. Despite concerted efforrs, the Mughal Emperor
Akbar failed ro breed cheetahs. The one breeding
recorded among his thousands of cheetahs was the re-
sult of an accidental encounter between a male and
fenale. But the cubs died. North American zoos be-
gan (o experience some suceess in breeding cheetahs
in the early 1960s, and, despite infant moreality rates
as high as 37 percent, the North American 200 popu-
lation reached abour 200 animals by the mid-1980s,
including cheetahs imported from the wild and from
forcign zoos, By 1986, however, the zoo birthrare
had declined by 30 percent and, with cheetahs endan-
gered in the wild, the possibilities of importing new
cheetahs to supplement the zoo populations were
sharply reduced.

Deeply concerned, parricipants in the Cheetah
Species Survival Plan (SSP), one of 56 such plans coor-
dinated by the American Association of Zoological
Farks and Aquariums, called for intensive and wide-
ranging research on cheetahs to ensure their survival in
zows. To keep track of cheetahs in zoos, NOAHS asso-
clate Laurie Marker-Kraus keeps The Cheetah Stud-
Book, a world registry now in its third annual edition.

Says Jack Grisham, S5F coordinator and a curator
at the Oklahoma City Zoo, “The purpose of the re-
search is to enhance the fecundity, reduce the mortali-
ty, and produce a self-sustaining populartion that can
be managed as a back-up to ensure the survival of
cheerahs in the wild.” NOAHS scientists are leading
this research effort, and as a resule the Cheetah Con-
servarion Starion was selected as an intensive research
site.



Pare of this effort includes ongoing research to im-
prove breeding through artficial reproductive rech-
nologies. For instance, JoGayle Howard, a Zoo
reproductive physiologist and veterinarian, took
NOAHS' high-tech *Mobile Lab™ (see “Frontiers,”
ZooGoer, Julv/Augost 1990) to the Caldwell Zoo in
Tyler, Texas, which maintains a large group of chee-
tahs. Howard successfully ardificially inseminated a
female cheetah, who gave birth to a cub. Unfarmu-
nately, the mother, upset by a storm, accidentally
killed her cub, but Howard is now working to repeat
her success at other Texas zoos. And soon, work will
get underway at the Cheetah Conservation Sration,

Howard and other NOAHS scientists are also
working on cryopreservation (freezing) of sperm and
¢pps so these perm cells can be saved for future

artificial reproducrion, “The only way we're going to
save the cheetah is to learn as much as we can,” says
Howard. At the CCS we will beable ro do compara-
rive semen cryopreservation studies, Cryopreservation
will allow movement of germ cells without our hav-
ing to take the risks of moving live animals from one
location to another,”

Other scientists will study behavior, nutrition, and
endocrinology at the CCS. Regular, ongoing collec-
tion of data on the cheetahs’ behavior is a special fo-
cus, and Stuare Wells has already trained a cadre of
FONZ volunteers to conduct behavioral observations,
Studies of how the size and sex composition of chee-
tah groups affect breeding will be particularly impor-
tant as Zoo scientists attempt to incorporate Tim
Caro’s indings on cheetah social behavior in the wild
{see pages 13-17) to the zoo management program.
No longer is it simply a matter of exhibiting cheerahs
“rwo by two,” as was so often done in the past.

“We know so much more than we did even a year
ago,” says Zoo Curator of Mammals John Seiden-
sticker, who managed the transformation of the old
hoofstock area into a full-fledged conservarion re-
search sive, as well as a fascinating educational exhib-
it for the public. “The Natanal Zoo is poised to lead
the way in producing cheerah voung using the latest
technologies to assist in natural reproduction and to
boost the population using artificial reproduction,”

“This is an enormous challenge,” Scidensticker
adds, “but now we believe many things are possible
that were only dreamed of one vear ago.” %

Ruth Stolk is the Executive Director of the Nation-
al Zoo's NOAHS Center,

Chestahs use a variaty
of vocaizations fo
commurnicate. Some
are used anly batweasn
a mother and her
cubs. She uses these
fo cal up jost cubsz, fo
encourage them to
foflow her, and to fall
thern fo keep still

(Miles Roberts)

Left: The cheetah's
distinctive biack tear
sinpe may sene as an
antiglare device, ke
ihe black marks quar-
ferback Joe Thalsmann
wore under his eyes.
Or, the strpa may
enhance the facial
expressions chestahs
usa o conmviey agoras-
shie o submissive in-
fenit fo otfer chestahs,

{dohn Cavallo)
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