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As her juvenile offspring yawns, a plains zebra mare pulls back her
ears in a subtle threat to a herd member that has gotten too close.
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Daniel I. Rubenstein
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Of the many species of equids (horses,
asses, and zebras) that dominated the
world’s grasslands for much of the last
eight million years, only seven are left,
three of them zcbras. All three zebra spe-
cies live on the savannas of eastern and
southern Africa, all feed exclusively on
grass, and all have the stripes familiar to
even the youngest child just learning that
"7 is for zebra” Yet just as a closer look
reveals differences in stripe patterns
among the species, insights gained from
years of fieldwork have uncovered two
very different types of zebra society, one
of which is unusual for mammals.

Of the three species, the plains zebra
(Equus burchelli) is the most abundant and
widespread, inhabiting tropical grasslands
from the vast, acacia-dotted savannas of
East Africa—where we have studied it for
the past ten years—down through the
scrubby woodlands of the Zambezian re-
gion to the rolling, treeless veld of South
Africa. The mountain zebra (E. zebra),
preferring a more temperate climate, lives
in the broken, mountainous regions of
Namibia and southernmost South Africa,
while Grevy’s zebra (E. grevyi) ranges over
the stony, thin grasslands of Ethiopia and
northern Kenya, where it sometimes
overlaps with the plains zebra.

Both plains and mountain zebras live in
year-round breeding groups of one to
several adult mares, their recent oftspring,
and a single adult male—the stallion—
that defends his exclusive mating rights to
the females. These groups can be visual-
ized as a wagon wheel, with the stallion at
the wheel’s hub and the mares occupying
the rim. The spokes of the wheel are the
strong bonds between each mare and the
stallion. The females form Jong-lasting
social bonds with one another as well,
adding strength to the wheels rim.

Females of many other social mammal
species, such as lions and elephants, also
form bonds, but they do so almost exclu-

rypically break apart within hours or days.
Stallions live alone, defending territories
near water or rich patches of grass and
mating with any sexually receptive females
that come to feed or drink. Mares with
newborn foals must remain near water be-
cause of the physiological demands of
milk production and the inability of
young foals to travel long distances. Con-
sequently, they may stay on a single stal-
lion’s territory for several months. Once
her foal 1s old enough to travel, however, a
mare leaves the stallion’s territory, often
joining up with other lactating mothers.
The differences in zebra society can be
explained by a crucial tenet of behavioral
¢cology: the distribution of females is dri-
ven primarily by the distribution of the
resources they need in order to repro-

sively with close kin. What makes plains
and mountain zebra society unusual is
that the bonds are between unrelated in-
dividuals. These zebras belong to a small
set of species (which includes, among
others, the
hamadryas baboon, and the greater

mountain  gorilla, the
spearnose bat) in which not only male but
also female offspring ultimately leave the
group in which they were born; conse-
quently, the adult females within a group
are never closely related. (The evolution-
ary impetus for the dispersal of young fe-
males may be avoidance of inbreeding.
Since a stallion may retain a harem for
many years, any daughters that stayed at
home would sooner or later wind up
mating with their father. Qur observa-
tions in Tanzania’s Ngorongoro Crater
lend support to this explanation: young
females there move even farther away
from the group of their birth than do
young males.)

Grevy’s zebras are less social, with mares
and their most recent offspring the only
stable soctal unit. Although one some-
times sees a number of mares and their
young feeding together, such groupings

duce. In the semiarid savannas of Kenya’s
Buffalo Springs and Samburu national re-
serves, where we and our colleagues have
studied Grevy’s zebras on and off for the
past fifteen years, the best grass grows in
widely scateered patches, forcing females
to range over large areas to find sufficient
food. Competition for grass, together
with the differing ability of lactating and
nonlactating females to wavel long dis-
tances, works against the development of
strong social bonds and stable groups.
Plains and mountain zebras generally in-
habit lusher grasslands, where both food
and safe places to drink are more abun-
dant and more evenly distributed.

Male zebras, meanwhile, respond more
to the distribution of females than to the
distribution of resources. But this 1s seldom

Travel Notes

The lush environment of Tanzania’s
Ngorongoro Crater supports zebras and a
great variery of other animals year-round.
Driving conditions are rough, so virtually all
tourisin is by safari. Most tours originate in
Arusha, a five-hour bus ride from Nairobi or
a short drive from Kilimanjaro International
Airport. High season for tourism is from mid-
June to August and at Christmastime. A less
crowded time to go is the end of the wet season
(late May and early June), when baby
animals and breeding birds abound. Northern
Kenya’s semidesert offers an abundance of
birds and an extensive mammal fauna
dominated by the oryx, reticulated giraffe,
gerenule, and Grevy’s zebra. Hotels in the
Buffalo Springs and Samburu reserves can be
reached by car from Nairobi.
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Opposite page, top: Tivo stallion-and-
mare groups of plains zebras graze
together in typical East African acacia
savanna. Group members maintain theiy
cohesiveness, even in herds of several
hundred. Left: On the alert for ticks or
other parasites, oxpeckers ride on the back

of a plains zebra.
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Grave
Times for
Grevy's
Z.ebras

By Stnart D, Williams and Joshua R. Ginsberg

Grevy’s zebra has a disunguished lineage.
[t 15 the closest ving relative of Dinohip-
piis—the Miocene horse from which all
modern horses, asses, and zebras evolved—
and most closely resembles the fust equid
that wandered mnto Africa several million
years ago. Eventually, the descendants of
this equid came to range over much of
the continent. At one time, Grevy's range
may have included all of eastern Africa,
but by modern times, it was restricted to
the semideserts of Kenya, Ethiopia, and
Somalia.

In recent years, the species has become
endangered. [t disappeared from Somalia
in 1973. In Ethiopia and Erigea, perhaps

only 500 Grevy’s zebras survive, and those
are found in and around a few protected
areas. The species has also declined dra-
matically in Kenya, from an estimated
14,000 in the nud-1970s to approxi-
mately 4,000 today.

In Somalia, Grevy’s was a victim of
overhunting. Hunting was also a major
threat in Kenya. By 1977, Kenya had
banned both hunting and the export of
skins, but the decline continued. Field
studies that we and other researchers con-
ducted in the 1980s suggested that com-
petition with domestic animals might also
be an mmportant factor; and m 1992, we
began a research project to nvestigate the
complex interactions between Grevy’s ze-
bras and livestock.

In northern Kenya, Grevy’s zebras
compete directly with the pastoral people
and their livestock for food and access to
water, Kenya has one of the world’s fastest
growing human populations, and more
people means more cows, goats, sheep,
and camels. This has ted to both mtensi-
fied competition and, ousside protected
areas, a loss of habitat for the zebras. The
umportance of these findings cannot be

overestimated because protected areas ac.
count for less than one percent of the spe-
cies’ historic range.

Livestock do more than just eat grass
that would otherwise be available to the
zebras; their intense grazing can change
vegetation, causing grass to be replaced by
woody species unpalatable to zebras and
domestic anmmals alike. A victous cycle
results: as less food 1s available, competi-
tion for it intensifies. Zcbras are forced to
travel farther and farther to find food. All
this moving about burns up a lot of en-
ergy, an effect that shows itself in the poor
survival rate of foals born to mares outside
the parks and reserves. Making matters
worse, these mares are often in poor con-
dition themselves and bear fewer foals to
begin with. Competition for water 1s also
a problem. Zebras prefer to drink during
the relative satety of daylight hours, but
where Grevy’s and livestock use the same
water supplies, the zebras are forced to
drink at night, when lons and hyenas are
most active.

Many years may pass before the effect
of this sort of competition becomes obvi-
ous. Although many young zebras die
when compeution is intense, the long-
lived adults are little affected, and the
population may decline as slowly as 2 or 3
percent a year. Over time, of course, even
such a slow rate 15 devastating, as anyone
who has ever lost the struggle to stay sol-
vent knows: if the amount of money
coming into a bank account is even
shghtly less than the amount going out,
the account will eventually hit zero.

Conservationists usually focus their at-
tention on critically endangered species.
By that point, however, when only a
handful of individuals remain, determin-
ing the processes that brought these spe-
cies to the brink of extinction is difficult.
We need to spend more time studying the
slow, steady declines by which most spe-
cies become endangered. Sadly, the
Grevy’s zebra is probably a good model
for what is happening to many rare and

threatened animals and plants.

as simple as it seems. A Grevy’s stallion, for
example, could follow mares around one at
A time, waiting for an opportunity to mate.
But such a strategy would be very time-
consuming and inefficient, since females
are sexually receptive for just a short time
after giving birth, gestation lasts thirteen
months, and foaling 1s not strongly sea-
sonal. The stallion 15 more likely to en-
counter receptive females if he finds a
place with the food and water females
need and then stays put. If he can keep
rival males away from the immediate area,
he raises his chances of being the ounly male
to copulate with receptive females.

Given these apparent advantages of ter-
ritoriality, 1t may seem odd that the plains
and mountain zebra males go to the wou-
ble of defending wholc groups of females
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mstead of simply staking out a claim to a
water hole or rich sward of grass. But
plains and mountain zebra females also
travel widely to seek good grazing and
cannot be depended on to return faith-
tully to the same spot. Plains zebras in the
Serengeti, for example, migrate a few
hundred mules every year, tracking the
lush growth of grass that follows the rains.
And while following a single mare might
not make reproductive sense, following a
harem is an altogether different proposi-
tion: any male that can defend a group of
females as it travels stands a very good
chance of mating with all of them as they
come Into estrus.

But why do females in the more social
cohesive, long-lasting

zebras  form

groups? Abundant food and water may

1

A plains zebra scratches its head on a broken tree, a rare find in the grasslands.

revy’s zebra competes

permit group formation, but they do not
explain why it occurs. In many other ani-
mals, living in groups appears to lower the
risk of predation for any one individual,
but zebras probably do not form groups
for this reason alone: a closely related
equid, the wild horse, lives in groups
identical in size and composition to those
of the zebra, even in environments free of
predators. Unless group living 1s a ghost
of predators past, other factors must favor
group formation in equid socletics.

The answer can be found in the distri-
bution and behavior of the surplus, non-
breeding males known as “bachelors.”
Because zebras, like all equids, digest food
relatively inefhcientdy, individuals spend
as many as sixteen hours a day grazing.
Pregnant and lactating mares especially
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wenty minutes o—which can b4

llions and bachelor males usually setile into an uncasy t

need lots of uninterrupted feeding time.
[f a female 1s disturbed often enough, her
physical cc ion, and thus her ability to
bear and raise a healthy foal, decreases sig

nificantly. In the plains zebras we study in

Ngorongoro, as well as in a population of

wild horses living on an island oft the
coase of North Carolina, we have found
the main source of disruption to be con-
tests between a group’s stallion and other
males—usually bachelors. As bachelor
males approach a group, the mares move
closer together while the stallion trots out
to meet his challengers, which are usually
familiar to him from similar encounters in
the past. After touching noses with each
one, he u his considerable physical
strength and agility to keep them away
from his females. Occasionally, one of the
bachelors manages to outflank a stallion
that is busy sparring with other rivals.

intruder may get to the mares to in-
vestigate their reproductive status, or even
attempt to copulate. Most of the time,
however, the stallion—after a few tense
minutes of rubbing necks, shoving, and
snorting—succeeds in  maintaining a
buffer around his group, protecting his

from the disruptive sexual adv

of other males. Thus, by choosing to as-
soclate with a dominant male, a female
secures the p she needs to ¢
long periods. By intimidating other stal-
lions and harems, a strong stallion can also
ensure his mares’ a to water and food.

The influence of plains zebra bachelors
on social organization may extend even
turther. In this species, b
gate in large and cohesive groups, often
containing twenty or more males. A sin-
gle stallion set upon by such a large group
has little chance of defending his females.
As he barrels into the mob, taking on five
ot six of the marauders at a time, other
bachelors just stream around him and
head for the females. However, groups of
plains zebra stallions and their mares often
associate to form herds, which may some-
tiiies contain as many as several hund
animals. When a bachelor group ap-
proaches such a herd, four or five stallions
may leave their groups together and pre-
sent a solid front against the interlopers,
keeping them on the periphery of the
herd. After twenty minutes of fighting—

which can get violent but usually involves

Plains zebras and blue wildebe

animals (n herd) often associate on the
plains of East Africa, above. Tivo Grevy’s
stallions, opposite, battle over a mate.
Prevailing in male—male combat is
essential to reproductive success, and
combat can be intense, as males punch with
their forelegs and deliver bites to the head,

neck, and legs.

nothing more serious than an occasional
lunge at the rump or hind legs of an op-
ponent—the stallions and bachelors settle
down to an uneasy truce of vigilant graz-
ing and sporadic outbursts of tussling.
Eventually, the bachelors wander off and
the stallions return to their groups.

Over the years, we have observed that
the makcup of these herds is not rar
certain stallion-and-mare groups tend to
stay together, raising the tantalizing possi-
bilicy that the herds represent an addi-
tional level of social organization. If so,
zebras once again would be unusual
among mammals, for only a few species,
most of them primates, live in such com-

plex societies. O
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