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African cheetahs (Acinonyx jubatus) have extremely low levels of biochemical ge- 
netic variation relative to other felids ss measured by enzyme electrophoresis, sug- 
gesting that interfamilial differences in phenotypic traits may be slight. Quantitative 
data on the pattern of tail bands collected from both sides of the tails of 64 free- 
living cheetahs show, however, that individuals differ markedly from each other and 
that siblings resemble each other significantly more than they do nonsiblings. Fur- 
thermore, offspring tail bands show significantly less similarity to the tail bands of 
their mothers than they do to their siblings. It is argued that environmental factors 
in utero are responsible for differences in cheetah pelage characteristics in com- 
bination with maternal or paternal genetic influences, giving evidence for a degree 
of phenotypic diversity despite the genetic monomorphism of this species. The an- 
alytical techniques developed in this paper are used to show that coalitions of per- 
manently associating male cheetahs are genetically related. These techniques could 
also be used productively with the many other mammals that have distinctive mark- 
ings on their bodies and tails. 
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Cheetahs (Acinonyx jubatus) are unusual 
among mammals in showing an extreme 
paucity of biochemical genetic variation 
(O'Brien et al. 1983,1985,1987). This find- 
ing might lead one to expect little phe- 
notypic variation in this species if mor- 
phological features are under tight genetic 
control. In partial support of this sort of 
control, the striking "king cheetah coat 
pattern (Bottriell 1987; Hill and Smithers 
1980) is now known to result from a single 
recessive gene trait homologous to the 
tabby-blocked in domestic cats (Lindburg 
1989; van Aarde and van Dyk 1986), and 
differences in background coat color that 
characterize subspecies from different 
geographical regions (McLaughlin 1970) 
are, most probably, the result of founder 
effects. Against the hypothesis of tight ge- 
netic control, it is known that individual 
cheetahs vary in both coat color and in 
coat pattern even within small populations 
living in national parks. Indeed, in studies 
that have focused on the behavior of in- 
dividual animals, spot patterns have been 
used as the key feature to distinguish in- 
dividuals from one another in the field 
(Bertram 1978; Burney 1980; Frame and 
Frame 1981). In short. circumstantial ob- 
servations, at least, suggest that cheetahs 
exhibit a reasonably high degree of mor- 
phological variation within populations 

despite low levels of genetic diversity; in 
this sense they show similarities to inbred 
strains of other species (Dobzhansky and 
Wallace 1953; Lerner 1954). 

In this paper, we first attempt to show 
quantitatively that cheetahs from the same 
population do differ morphologically by 
using data derived from the pattern of black 
and white banding from the distal portions 
of cheetah tails. In addition, we find that 
the tail markings of cheetahs born in the 
same lifter resemble each other more 
closely than those born in different litters. 
To determine whether these interfamilial 
differences are the result of similar genetic 
or similar environmental influences in on- 
togeny, we compare tail banding of off- 
spring to that of their mothers. In the last 
section, we use techniques developed for 
this analysis to examine evidence for ge- 
netic relatedness between members of co- 
alitions of male cheetahs. 

Methods 

Study Area 
Individual cheetahs can be recognized by 
markings on the face and chest (Bertram 
1978; Burney 1980; Caro and Collins 1986; 
Frame and Frame 1981) (see the different 
spot patterns on the right-hand sides of 
the faces of the animals in the cover pho- 
















