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Structure of the reproductive organs and the processes of
spermatogenesis and follicular development are described
and are- similar to those described for other members of the
genus Rhinolophus. The reproductive cycle of the Cape
horseshoe bat is characterized by spermatogenesis between
October and May (spring to autumn) with sperm released to
the cauda epididymis in April and May. At this time the
females are in oestrus or submaximal oestrus but copulation
and ovulation are delayed until August and September (the
end of winter hibernation). Between May and September
spermmatozoa are stored in the cauda epididymis where they
show no positive association with the epididymal epithelium.
Parturition occurs in November and December after a three
to four month gestation.
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Die struktuur van die voortplantingsorgane en die prosesse
van spermatogenese en follikulére ontwikkeling word beskryf
en is soortgelyk aan die van ander lede van die genus
Rhinolophus. Die voortplantingsiklus van die Kaapse
saalneusvlermuis word gekenmerk deur spermatogenese wat
tussen Oktober en Mei (lente en somer) plaasvind met saad
wat teenwoordig is in die cauda epididimis gedurende April
en Mei. Die wyfies is in estrus of submaksimale estrus
gedurende hierdie tydperk maar paring en ovulasie word tot
Augustus en September (die einde van die winterslaap)
vertraag. Tussen Mei en September word spermatozoa in die
cauda epididimis gestoor waar hulle geen positiewe
verbintenis met die epididimale epiteel vertoon nie. Geboorte
vind plaas gedurende November en Desember na 'n dragtyd-
perk van drie tot vier maande.
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Reproduction of members of the genus Rhinolophus in
northern and southern subtropical and temperate latitudes is
characterized by spermatogenesis and follicular development
in late summer, copulation at the beginning of winter and
a period of sperm storage, by the female, during winter
hibernation. Ovulation is delayed until spring when the
secondary oocyte is fertilized by stored sperm or, in some
cases, by sperm from late winter or spring copulations
(Rollinat & Trouessart 1897; Matthews 1937; Gaisler &
Titlbach 1964; Gaisler 1965; Dwyer 1966; Gaisler 1966,
Bernard 1983). In tropical India the reproductive cycle of
Rhinolophus rouxi may include a period of delayed
implantation (Ramakrishna & Rao 1977), while in tropical
Africa (Zaire) the reproduction of members of this genus is
typically mammalian (Anciaux de Faveaux 1978).

At least nine species of Rhinolophus occur in South Africa
(Hayman & Hill 1971) and details of the reproductive proces-
ses are available for Rhinolophus clivosus only (Harrison &
Clancey 1952; Laycock 1976; Bernard 1983). Information
concerning the remaining species is limited to capture records
of pregnant or lactating females which indicate that parturition
occurs between October and December (Herselman 1980;
Smithers 1983).

The aim of this paper is to describe the structure of the
reproductive organs, the processes of gametogenesis, and the
cyclical nature of reproduction in R. capensis.

Materials and Methods

Specimens of the Cape horseshoe bat were collected, on a
monthly basis, over a two-year period (January 1982 to De-
cember 1983) from a tunnel on Table Farm (33°17'S/26°25°E)
in the Cape Province of South Africa. The colony was rela-
tively small with seasonally variable numbers and for these
reasons the monthly samples were kept low. A minimum of
two and maximum of four males and females were collected
each month.

Specimens were killed by asphyxiation with CO,, the
reproductive tracts removed, fixed in Bouin’s fluid and there-
after stored in 70% alcohol. All mass measurements were
made from 70% alcohol to the nearest 1,0 mg.

Following routine embedding and sectioning at 5 pum,
sections were stained with Ehrlich’s haematoxylin and eosin.

Changes in seminiferous tubule diameter were quantified
by measuring two diameters at right angles in cross sections
of 10 tubules per testis. Ovarian activity was quantified by
plotting mean monthly diameters for secondary and Graafian
follicles. Mean diameters were calculated from two measure-
ments, at right angles, for all secondary and Graafian follicles
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Bernard 1980, for Miniopterus fraterculus). The development
of corpora atretica, by hypertrophy of thecal cells during
follicular atresia, is common in some Microchiroptera (mem-
bers of the genus Myotis Mossman & Duke 1973; Bernard
1982) and absent in others (Bernard, unpublished data). Cor-
pora atretica were not observed in R. ferrumequinum
(Matthews 1937) nor in R. clivosus (Bernard 1983) and their
relative scarcity in R. capensis would suggest that their
development is rare in members of this genus.

Biovular and polyovular follicles have been reported in the
ovaries of R. ferrumequinum (Matthews 1937) and from at
least 37 mammalian genera (Mossman & Duke 1973). Gopala-
krishna & Ramakrishna (1977) have reported a case of mono-
zygotic twins in R, rouxi and it is possible that this may have
resulted from the ovulation of a biovular follicle.

The accessory gland complex of R. capensis is typical for
members of this genus (Krutzsch 1979) but the location of
the cauda epididymis in parapenial pouches, during the period
of sperm storage, is unusual. It is unlikely that the movement
of the cauda epididymis into the pouches is simply a response
to an increase in epididymal length as there is plenty of room
elsewhere and it seems more likely that this may be related
to the temperature requirements of the stored sperm during
winter hibernation.

The age at sexual maturity in the Rhinolophidae is highly
variable with males reaching sexual maturity at ages varying
from 15 months to 4% years, and females at ages from three
months to 33 years (Tuttle & Stevenson 1982). Data from the
present study indicate that female R. capensis do not become
reproductively mature in their first year, and that although
the testes of males are active after 11 or 12 months, they would
be able to mate for the first time in only their second year.

The occlusion or near occlusion of the vagina of R. capensis
by cornified epithelial cells has not previously been recorded
for this genus. A vaginal plug, of male accessory gland origin,
has been widely reported for rhinolophid bats (Rollinat &
Trouessart 1897; Matthews 1937; Gaisler 1966), and Racey
(1979) has described occlusion of the vagina of Pipistrellus
pipistrellus (Vespertilionidae) by cornified epithelial cells.
Racey (1979) has suggested that vaginal plugs may serve to
ensure fertilization by a single male but this cannot be the
case in R. capensis where vaginal occlusion occurs prior to
copulation. A similar situation is seen in Hipposideros caffer
where the vagina is occluded (between May and October) by
a plug of epithelial cells. In this case the plug is formed after
fertilization and so cannot play a role in ensuring fertilization
by a single male (Bernard 1983).

The origin of the hypertrophied cells in the seminiferous
tubules is unknown. However, it is unlikely that they are
significant in terms of reproduction since the majority of
seminiferous tubules were normal.

The cycles of spermatogenesis and follicular development
described for R. capensis are similar to those of north tempe-
rate members of this genus (Rollinat & Trouessart 1897;
Matthews 1937; Dwyer 1966; Gaisler 1966; Gustafson 1979;
Oxberry 1979) and R. clivosus from Natal, South Africa
(Bernard 1983). However, it is typical for hibernating members
of the Rhinolophidae to copulate prior to winter and for the
females to store sperm during the winter (Gustafson 1979;
Oxberry 1979; Racey 1979, 1982; Bernard 1983). R. capensis
differs from this pattern and although spermatozoa are re-
leased to the cauda eipididymis prior to winter, and the females
are in oestrus or submaximal oestrus at this time (as indicated
by cornification of the vaginal epithelium) copulations do not
occur until the end of winter. As such, R. capensis is a species
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where the onus of sperm storage falls entirely on the male.
It should be noted, however, that in many of the north tempe-
rate rhinolophids and vespertilionids in which most copula-
tions occur prior to hibernation, the males retain fertile
spermatozoa in the cauda epididymis during winter and that
fertile copulations may occur during winter and spring also
(Aubert 1963; Racey 1979).

In many of the species of Vespertilionidae in which females
store sperm, there is some form of contact between sperm
head and epithelium lining the storage organ (Racey 1979).
The absence of this type of association in the cauda epididymis
of R. capensis is not necessarily unexpected since the glands
of the accessory complex could supply the required environ-
ment for prolonged sperm survival.
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