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ABSTRACT

Standard karyotypic data are presented for the species of the southern African rodent
genus Gerbillurus. Gerbillurus paeba and G. tytonis have a diploid number of 36 and 68
autosomal arms. The karyotypes are morphologically similar to each other. G. vallinus
and G. setzeri have a diploid number equaling 60, but the karyotypes differ in chro-
mosome morphology. The autosomal arm number is 80 for the former and 76 for the
latter species. Speculations on phylogenetic relationships are presented.

INTRODUCTION

Among the gerbilline rodents of Africa, the genus Gerbillurus Short-
ridge, 1942, is endemic to the more arid and semi-arid regions of
southern Africa. It ranges through southwestern Angola, South West
Africa/Namibia, Botswana, southwestern and southern Zimbabwe,
southcentral Mocambique, northern Transvaal, western Orange Free
State, as well as the western, central, and southeastern Cape Province
(De Graaff, 1981).

The generic status of Gerbillurus Shortridge, 1942, with type species
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G. vallinus, has been unclear. Gerbillurus has been regarded as a syn-
onym of Gerbillus Desmarest, 1804, by Ellerman et al. (1953). Short-
ridge (1942), Bauer and Niethammer (1960), Herold and Niethammer
(1963), and Schlitter (1973) regarded it as a subgenus of Gerbillus.
Roberts (1951), Lundholm (1955), Lay (1972), Davis (1975), Schlitter
(1976), Pavlinov (1982), Honacki et al. (1982), and Petter (1983) con-
sidered Gerbillurus as a distinct genus. Pavlinov (1982:30) described
a new subgenus, Progerbillurus to include Gerbillus paeba A. Smith,
1836 (cited by Pavlinov as 1834) and Petter (1983:266) proposed a
new subgenus, Paratatera, to include Gerbillurus tytonis (Bauer and
Niethammer, 1960).

The karyological study reported upon here was undertaken to sup-
plement a morphometric analysis of species parameters, in an attempt
to acquire a wider perception of species limits and relationships. The
taxonomic treatment of Davis (1975) was used as the basis for ex-
amining the karyological relationships of the species of Gerbillurus.
Davis (1975) recognized four species— G. paeba (A. Smith, 1836); G.
vallinus (Thomas, 1918); G. tytonis (Bauer and Niethammer, 1960);
and G. setzeri (Schlitter, 1973). Davis (1975) also listed a fifth, unnamed
species from the Cape Flats, which he thought showed close morpho-
logical affinity to G. paeba, but which is here treated as conspecific with
G. paeba. Because the latter species is by far the most widespread of
the genus and also as a consequence of certain incongruent results in
the morphometric analyses of this species, the karyotypes of each of
the four subspecies of G. paeba listed by Davis (1975) were examined
individually.

MATERIAL AND METHODS

Standard karyotypes were prepared in the field, employing the in vivo bone marrow
technique described by Patton (1967) and Robbins and Baker (1978). Determinations
of diploid number (2N) and autosomal arm number (AA) were based on counts of a
minimum of ten mitotic spreads per specimen. Nomenclature of chromosome mor-
phology follows that of Patton (1967). Voucher specimens were prepared as conventional
museum skins and skulls. These, as well as the microslides, are deposited in the Transvaal
Museum (TM), Pretoria; Carnegie Museum of Natural History (CM), Pittsburgh; Kaf-
frarian Museum (KM), King William’s Town; and State Museum (SMW), Windhoek.
See lists of specimens examined for localities and museum holdings.

RESULTS

The karyological properties of the four species examined in this study
are discussed below. The material examined for each species is listed.

Gerbillurus paeba (A. Smith, 1836)
2N = 36, AA = 68. Fig. 1

The autosomal complement consists of 17 pairs of metacentric or
submetacentric autosomes ranging in size from the very largest to the
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Fig. 1.—The standard karyotype for Gerbillurus paeba 3 (TM 28910), 2N = 36,
AA = 68.

smallest (exclusive of the Y sex chromosome) elements in a complete
spread. The X chromosome is a medium-sized submetacentric, where-
as the Y chromosome is a very small acrocentric. No marker chro-
mosomes could be distinguished. Our findings agree with that of Matth-
ey (1958), who recorded 2N = 36 for G. paeba.

Specimens examined (84).—SouTH AFRICA: Cape Province, 6.5 km S, 50.3 km W
Alexandria, 2 83, 1 ¢ (KM); Augrabies Falls National Park, 1 8 (CM); Dankbaar, Kalahari
Gemsbok National Park, 1 ¢ (TM); Karoo National Park, 9 km NW Beaufort West, 1
2 (TM); Farm Kersbos, 10 km NNE Bitterfontein, 3 43, 3 22 (TM); Farm Kleintuin, 6
km NW Williston, 1 8, 1 ¢ (CM); Farm Skipperskloof, 6 km NW Williston, 1 8, 3 22
(CM); Mitchell’s Plain, 25 km SE Cape Town, 9 43, 8 22 (CM); Transvaal Province,
Farm Evergreen, Alldays, 1 ¢ (TM). SoutH WEST AFRICA/NAMIBIA: Farm Kanaan 104,
533,129 (12 CM, 5 TM); Ganab, Namib Desert Park, 2 33, 3 2 (TM); Namib Desert
Ecological Research Station, Gobabeb, 8 34, 14 22 (TM); Homeb, 25 km upriver from
Gobabeb, 1 ¢ (SMW); Huab River at Jack Scott Bridge, 1 8 (SMW); Tumasberg, Namib
Desert Park, 2 22 (SMW),

Gerbillurus tytonis (Bauer and Niethammer, 1960)
2N = 36, AA = 68. Fig. 2

The standard karyotype of this species is indistinguishable from that
of G. paeba described above.

Specimens examined (26).—SouTH WEST AFRICA/NAMIBIA: Namib Desert Ecological
Research Station, Gobabeb, 3 33, 4 ¢¢ (TM); Homeb, 25 km upriver from Gobabeb, 2
38, 3 22 (SMW); Farm Kanaan 104, 7 33, 5 22 (9 CM, 3 TM); Narra Valley, 10 km W
Gobabeb, 2 33 (TM).

Gerbillurus vallinus (Thomas, 1918)
2N = 60, AA = 80. Fig. 3

The autosomal chromosomes consist of five pairs of metacentrics,
six pairs of submetacentrics, and 18 pairs of acrocentrics. The X chro-
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Fig. 2.—The standard karyotype for Gerbillurus tytonis 8 (SMW 7620), 2N = 36,
AA = 68.

mosome 1s metacentric and the largest chromosome. The Y is a small
acrocentric chromosome.

This species differs significantly in its karyotypical properties from
G. paeba and G. tytonis with respect to its higher diploid and autosomal
arm numbers.

The two samples obtained are essentially topotypes for the nominate
subspecies in South Africa and for G. v. seeheimi in Namibia.

Specimens examined (13).—SouTH AFRICA: Cape Province, Farm Visservil, 25 km
SW Kenhardt, 2 34, 4 22 (TM). SouTtH WEST AFrRICA/NAMIBIA: Farm Rheinfels 125, 35
km SSW Keetmanshoop, 5 33, 2 22 (TM).

Gerbillurus setzeri (Schlitter, 1973)
2N = 60, AA = 76. Fig. 4

Autosomal chromosomes consist of nine pairs of metacentrics and
submetacentrics and 20 pairs of acrocentrics. Thus, apart from auto-
somal arm number, this species also differs in chromosome morphology
from G. vallinus. As in the other Gerbillurus species, the X sex chro-
mosome is a submetacentric, although in this species and in G. vallinus
1t 1s the largest element present. This, together with a similar 2N, set
these two species apart from G. paeba and G. tytonis. The Y sex chro-
mosome is a small acrocentric, similar to the other three Gerbillurus
species.

Specimens examined (11).—SouTH WEST AFRICA/NAMIBIA: Brandberg West Mine, 1
8 (SMW); 13 km SSE Doros, 2 33 (SMW); Namib Desert Ecological Research Station,
Gobabeb, 3 92 (TM); 33 km E Hentiesbaai, 2 83 (SMW); Homeb, 25 km upriver from
Gobabeb, 1 8, 1 ¢ (TM, SMW); Ugab River mouth, 1 ¢ (TM).
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Fig. 3.—The standard karyotype for Gerbillurus vallinus 3 (TM 32456) 2N = 60,
AA = 80.

Di1SCUSSION

No differences in the karyotypes of G. paeba were found in 84 spec-
imens examined from localities selected throughout the broad geo-
graphic range of this species in South Africa and Namibia. Specimens
of all four subspecies (G. p. coombsi from the Soutpansberg district,
G. p. exilis from the Port Elizabeth district, G. p. infernus from the
Skeleton Coast of the Namib Desert, and G. p. paeba from the re-
mainder of the South African range of the species) were examined and
found to be all karyotypically similar. In addition, specimens of the
Gerbillurus from the Cape Flats, which were listed by Davis (1975) as
a potentially unnamed distinct species, also possess karyotypes iden-
tical to those found in other G. paeba. Because the karyotypic data are
the same and the skulls of these specimens are morphologically similar
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Fig. 4.—The standard karyotype for Gerbillurus setzeri 3 (SMW 7619), 2N = 60,
AA = 78.

to G. paeba, we provisionally place the Cape Flats specimens in G.
paeba and assign them to G. p. mulleri, originally described from Een-
dekuil in the western Cape Province north of Cape Town.

Both Schlitter (1973) and Davis (1975) recognize two species groups
among southern African Gerbillurus, that is, the paeba group consisting
of G. paeba as well as the unnamed taxon of Davis from the Cape
Flats, and the vallinus group of G. tytonis, G. vallinus, and G. setzeri.
Subsequently, Pavlinov (1982) has described the subgenus Progerbil-
lurus to include the G. paeba group as it is currently understood and
Petter (1983) described Paratatera for G. tytonis. We concur that the
G. paeba group deserved to be separated as a distinct subgenus based



1984 SCHLITTER ET AL.—KARYOTYPES OF GERBILLURUS 555

on morphological differences. However, based on the morphological
evidence given by Petter (1983), we doubt the need for a separate
subgenus to include G. tytonis.

Based on the standard karyotypes, there seems to be a closer rela-
tionship between G. paeba and G. tytonis than is evident from the
morphological similarities. Similarly, G. vallinus and G. setzeri seems
to form a closely related species group, although here minor interspe-
cific differences in gross chromosome morphology indicate that the
phylogenetic relationship of these two species is not as close as in the
case of the other two species. These two species groups differ from each
other in diploid number, number of autosomal arms and the relative
size of the X sex chromosomes. Thus Gerbillurus (Progerbillurus) and
Gerbillurus (Paratatera) are more similar karyologically than morpho-
logically, whereas the species of Gerbillurus (Gerbillurus) form a distinct
group karyologically. However, using chromosomal banding, Haiduk
etal. (1981) and Wassif (1981) showed that chromosomal relationships
of African megachiroptera and North African Gerbillus and Dipodillus
based on standard karyotypes underestimate chromosomal variation.

Within the sequence G. paeba to G. tytonisto G. vallinus to G. setzeri,
several morphological characters can be demonstrated to form an in-
creasing size cline—skull length and breadth, posterior palatine foram-
inae, bullae size, body mass, tail length, and pilosity. Chromosomal
characteristics reveal a similar increasing trend in 2N and autosomal
arm numbers. However, as yet we can present no evidence that these
trends reflect evolutionary sequence, and if so in which direction evo-
lution is progressing. The debate whether derived forms exhibit a higher
or lower 2N through chromosomal fission or fusion respectively, con-
tinues unresolved, and in this particular case fails to shed any light on
the question of evolutionary direction. A Gerbillurus karyotype of 2N =
36 can be explained to have given origin to a 2N = 60 as is described
above, through alternating processes of Robertsonian translocations
and pericentric inversions. Conversely, however, the possible deri-
vation of the 2N = 36 karyotype from a 2N = 60 can also be explained
in the same fashion. Further studies on chromosome banding may
throw some light on chromosomal evolution in Gerbillurus.
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Alexandria, 6.5 km S, 50.3 km W, Cape Province 33°42'S; 25°52'E
Augrabies Falls National Park, Cape Province 28°35'S; 20°21'E
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Brandberg West Mine, SWA/Namibia

Dankbaar, Kalahari Gemsbok National Park, Cape Province

Doros, 13 km SSE, SWA/Namibia

Evergreen Farm, District Alldays, Transvaal Province

Ganab, Namib Park, SWA/Namibia

Hentiesbaai, 33 km E, SWA/Namibia

Homeb, 25 km upriver Gobabeb, Namib Park, SWA/Namibia

Huab River at Jack Scott Bridge, Namib, SWA/Namibia

Kanaan 104 Farm, Luderitz District, SWA/Namibia

Karoo National Park, 9 km NW Beaufort West, Cape Province

Kersbos Farm, 10 km NNE Bitterfontein, Cape Province

Kleintuin Farm, 6 km NW Williston, Cape Province

Mitchell’s Plain, 25 km SE Cape Town, Cape Province

Namib Desert Ecological Research Station, Gobabeb, Namib Park,
SWA/Namibia

Narra Valley, 10 km W Gobabeb, Namib Park, SWA/Namibia

Rheinfels 125 Farm, 35 km SSW Keetmanshoop, SWA/Namibia

Skipperskloof Farm, 6 km NW Williston, Cape Province

Tumasberg, Namib Park, SWA/Namibia

Ugab River mouth, SWA/Namibia

Visservil Farm, 25 km SW Kenhardt, Cape Province
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