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Klipspringer are small antelope, Standing approximately 60 cm at the Shoulder, which in-

habit mountainous, rocky habitats to which they are closely confined (Smithers 1983).

Although widely distributed from the Western Cape Province of South Africa through to

east Africa (Fig. 1), their occurrence within this ränge is patchy and discontinuous. This

disjunct distribution raises the possibility that the reported phenotypic differences be-

tween the 11 recognized subspecies (Ansell 1972 but see Grubb 1993) reflect underlying

genetic partitioning promoted, in part, by limited gene flow between demes. Should these

genetic differences extend to fixed chromosomal rearrangements between geographically

defined populations, the translocation of this antelope from one area to another as part of

game ranching practices, and ecotourism considerations, could have significant long-term

conservation implications for the Speeles.

We have argued elsewhere (Robinson and Elder 1993) that matings between speci-

mens characterized by different cytotypes can result in perinatal mortality or, at a later

stage, in reduced fertihty of offspring heterozygous for chromosomal rearrangements. The

current investigation was prompted by concerns relating to the relocation of klipspringer

from the northern reaches of South Africa into suitable habitat in the extreme southwes-

tern portion of the Western Cape Province, and the fear that the translocation could nega-

tively impact on the viabihty of resident populations in the area. Our aim was therefore

to ascertain whether geographically discrete populations of the klipspringer differed de-

tectably in chromosome structure. In so doing, we would provide wildlife managers with

genetic guidelines (albeit only at the level of gross genetic incompatibility) for the devel-

opment of a translocation policy for this species within southern Africa. Additionally, as

far as we have been able to ascertain, these cytogenetic data are the first recorded for

O. oreotragus, an endemic African antelope of the subfamily Neotraginae.

Ear clippings were taken in the feld from adult klipspringer specimens, transported to

the laboratory, and used to estabhsh fibroblast cell cultures following routine procedures.

The country of origin, coUection localities and number of specimens analyzed are: Zim-

babwe: Bulawayo (20°07' S 28°35' E); one male and one female; South Africa: Grabouw
(34°09' S 19°01' E); one male; Kruger National Park (23°50' S 31 °30' E); one male and

one female.

Air-dried slides were G-banded using ENZAR-T trypsin (Intergen Cat. number 7000-

65) and C-banded using a barium hydroxide 2xSSC treatment (Sumner 1972). G-banded
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Fig. 1. Pan-African distribution of the klipspringer, Oreotragus oreotragus (from Smithers 1983). White

dots indicate approximate collection localities for specimens used in the present study.

karytoypes from each specimen were arranged and numbered according to the Standard

cattle GTG-banded karyotype (Iscnda 1989). However, the contracted State of the kUp-

springer chromosomes, especially the smaller autosomes, confounded comparisons with

the cattle Standard and in some instances their placement as cattle homologs is equivocal.

The klipspringer analyzed herein, irrespective of their geographic origin, are charac-

terized by an invariant karyotype with 2n = 60; all chromosomes, including the X and Y,

are acrocentric in morphology (Fig. 2). This strict chromosomal conservatism, reflected by

both G-banding and diploid number, extends also to the species' C-bands. The klipsprin-

ger constitutive heterochromatin is centromeric. No marked heteromorphisms were evi-
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Fig. 2. Typical G-banded karyotype of the klipspringer (Oreotragus oreotragus).

dent within or between specimens, and no interstitial C-bands have been detected in the

specimens examined. The Y chromosome appears entirely heterochromatic following C-

banding, but is not as darkly staining as the pericentromeric material present in all auto-

somes and the X. This presumably reflects some difference in the repeated sequences

comprising the heterochromatin at these sites.

The chromosome number within the family Bovidae varies from 2n = 30 to 2n = 60

but the number of chromosomal arms has remained relatively constant at 56-58 for most

karyotyped bovids (Gallagher and Womack 1992). It is generally regarded that bovid

chromosomal evolution has progressed from a primitive karyotype with 2n = 60 compris-

ing 58 acrocentric autosomes, a configuration currently retained in representatives of

many of the bovid subfamilies (Wurster and Benirschke 1968; Gallagher and Womack
1992; Gallagher et al. 1994; Robinson and Harley 1995). Therefore, in spite of its pro-

pensity to population fragmentation due to habitat constraints, the klipspringer, Hke so
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Fig. 3. Typical C-banded metaphase chromosomes of the klipspringer {Oreotragus oreotragus); inset

shows the heteropycnotic nature of the Y chromosome.

many of the Bovidae, appears to have retained the ancestral autosomal condition. Of
course it is not possible to isolate a Single factor which may have contributed to the main-

tenance of this primitive State, but, clearly, it does raise the question of how efficient po-

pulation subdivision and the formation of small demes in this Speeles is. Small effective

Population size (Ng) is generally considered a prerequisite for the fixation of chromoso-

mal rearrangements (Wilson et al. 1975; Bush et al. 1977; King 1993). Occasional ex-

changes between apparently isolated populations will decrease stochastic genetic loss

(caused through the effects of Inbreeding) and increase the effective population size

(Chesser 1983) and may therefore act to constrain chromosomal evolution. In this re-

spect it is noteworthy that in spite of their saxicolous habit and the accompanying ex-

treme specialization in hoof morphology (klipspringer walk on the tips of their hooves -

an adaptation to their life among rocks), there are reports documenting relatively long

ränge movements of animals between rocky areas which are separated by unsuitable habi-

tat (Niethammer 1942; Wilson and Child 1965; Smithers 1971). Such observations sug-

gest that the klipspringer will show weak geographic structure when assessed by other

genetic markers. This prediction receives preliminary support from mitochondrial DNA
data which show no meaningful differences between populations in east and southern

Africa.

While our investigation removes one of the more obvious concerns governing the

movement of klipspringer over large geographic distances, it must be emphasized that the

apparent lack of regional cytotypes does not imply the absence of genetic differences be-
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tween distant populations. Quite clearly, additional studies providing data at a finer level

of resolution and a more extensive geographic representation are prerequisites for the de-

velopment of successful translocation policies. Until such data become available, propo-

sals to relocate these antelope over extensive geographic distance should be considered

cautiously.
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