Predation, sensitivity, and sex:
why female black rhinoceroses
outlive males

Among sexually dimorphic, polygynous mammals, adult females tend to outlive males and respond more
strongly to predators than males. We asked whether a monomorphic, polygynous species virtually immune
to predation due to large size (black rhinoceros, Diceros bicomnis) conforms to this pattern. Data on 193
interactions with lions (Panthera leo) and spotted hyenas (Crocuta crocuta) in two nonhabituated populations
in Namibia studied from 1991 to 1993 revealed that: (1) females were more vigilant or aggressive than
males to either of the potential predators; and (2) whether solitary or with calves, females artacked more
often than males. Although solitary females tended to be more aggressive to lions than to hyenas, neither
females with calves or males seemed to discriminate between the two carnivores. We also simulated the
behavior of human predators (poachers) during 69 encounters with rhinoceroses. While both sexes aban-
doned local sites because of our presence, females ran farther than males, covering up to 40 km in a day.
These findings implicate a behavioral mechanism to explain why secondary sex ratios favor females—
males are more prone to human predation, a prediction consistent with data from 12 populations through-
out Africa. Black rhinoceroses appear to be an unanticipated exception to the well-established pattern of
male-biased mortality in polygynous mammals; in the absence of intense human predation (a recent event),
male mortality fails to exceed that of females, suggesting that intrasexual competition in a polygynous
mammal may not be the primary cause of unbalanced secondary sex ratios. Our results on the causes of
sex differences in mortality and in responsiveness to different predators reinforce the relevance of be-
havioral ecology to conservation; such information is necessary for planning how best to minimize negative
human influences on the few remaining wild African rhinos. Key words: conservation, endangered species
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hy males and females differ behaviorally has
been a topic of much interest (Clutton-
Brock, 1991). Among mammals, far less attention
has focused on how the sexes respond to potential
predation, especially because natural predators are
now absent from so many of the world’s ecosystems.
Nevertheless, determining the extent to which males
and females vary behaviorally is essential for gain-
ing a better understanding of relationships among
sexual dimorphism, parental investment, and de-
mography. For instance, Darwin (1871) first noted
that exaggerated ornamentation may have survival
costs, and evidence from several mammalian or-
ders, including primates (Rajpurohit and Sommer,
1991), marsupials (Dickman and Braithwaite, 1992),
and ungulates and pinnipeds (Owen-Smith, 1993;
Ralls, 1976; Ralls et al., 1980), now suggests that
the males of dimorphic species experience greater
mortality than fernales. Nowhere is this pattern more
striking than for African elephants for whom males,
because their tusks are larger and more valuable
than those of females, are the preferred trophy of
poachers (Leader-Williams et al., 1990). What re-
mains unclear, however, is whether ornaments and/
or large body size per se have anything to do with
the general mammalian pattern of greater male
mortality particularly because sexual dimorphism
and polygyny covary (Clutton-Brock, 1989).
Resolution of this problem has proved difficult
because: (1) effects of sexual dimorphism cannot

be separated from those polygyny without com-
parative data on species in which the sexes are ei-
ther similar in body size or monogamous, or both;
(2) the hoofed mammals that satisfy these criteria
are often small, nocturnal forest dwellers or en-
dangered, making study difficult; and (3) assess-
ment of what, if any, role predation plays neces-
sitates direct information on predator-prey
interactions. Nevertheless, the perissodactyls, which
include rhinoceroses, tapirs, and equids, may be
illustrative. Unlike elephants or the majority of ru-
minants in which males are adorned with horns,
antlers, or tusks (Clutton-Brock et al., 1982; Geist,
1966; Packer, 1983), perissodactyls lack conspic-
uous secondary sexual characteristics and are
monomorphic in body size even though they are
polygynous (Berger, 1986; Dinerstein, 1991; Ei-
senberg, 1981; Owen-Smith, 1988). Despite being
one of the earth’s most endangered mammals, black
rhinoceroses (Diceros bicornis) offer unusually good
opportunities to evaluate hypotheses about the
mechanisms and causes of sex differences in mam-
malian mortality. Neither males nor females differ
in armament or body size (see below), sex ratio data
for both living and extirpated subpopulations are
available, and interactions with predators can be
readily observed at night.

Here, we present data on adult sex ratios in a
polygynous, monomorphic mammal and evaluate
possible causes for the observed variation. Specif-
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