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Seasonally monoestrous reproduction in the molossid bat, Tadarida aegyptiaca from 
low temperate latitudes (33'S) in South Africa 
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A histological study of reproduction in Egyptian free-tailed bats (Tadarida aegyptiaca) from the Eastern Cape 
Province of South Africa (c. 33'S) showed that females were seasonally monoestrous. Copulation, ovulation 
and fertilization occurred in August, at the end of winter, and births in December, after a four-month pregnancy. 
These results are compared with those of other molossid bats from lower latitudes in Africa. We conclude that 
the monoestrous habit of the Egyptian free-tailed bat at 33' S may be due to its relatively long pregnancy, and to 
the short summer period during which minimum temperatures are high enough to ensure an abundance of noc­
turnal flying insects. 

'n Histologiese ondersoek van Egiptiese losstertvlermuise (Tadarida aegyptiaca) van die Oostelike Kaap Provin­
sie van Suid-Afrika (c. 33'S) toon dat dear slegs 'n enkele estrus per jaar is en dat dit seisoensgebonde is. Par­
ing, ovulasie en bevrugting vind plaas gedurende Augustus, aan die einde van die winter, met geboortes 
gedurende Desember na 'n dragtigheidsperiode van vier maande. Die resultate word vergelyk met die van ander 
molossiede vlermuise van laer breedtegrade in Afrika. Ons maak die gevolgtrekking dat die enkele estrus van 
Egiptiese losstertvlermuise teen 33°S verklaar kan word deur In lang dragtigheidsperiode en die kort tydperk 
gedurende die somer wanneer die minimum temperature hoog genoeg is om te verseker dat daar In oorvloed 
vlieende naginsekte is. 

" f(l wh(lrn cl)rrcsponden(;l' should he addressed 

Free-tailed hats of the [<amily l\.101ossidae occur from South­

ern J:nrope and Asia, throughout the islands of the Pacific 

Rim to Australia, and throughout Africa, excluding the 

Sahara, In the New World, their distrihution stretches from 

central USA to Argentina and Chilc (Hill & Smith 1984). The 

family has radiated widely in Africa, with 32 species south of 

the Sahara (Hayman & Hill 1971; Corhet & Hill 1991) and 14 

species south of the Limpopo river (Smithers 1983), "Ihe 

Angolan free-tailed hat (Ieldurida conJvllira), the little free­

tailed hat (T pllmila) and the Egyrtian free-tailed bat (T. 

aegyptiac£lJ have extensive geographic ranges throughout 

Africa (Smithers 1983) and arc thus suitahle species with 

which to sllldy the interactions hetween latitude, climate and 

reproduction, Considerable comparative data an: available for 

i: condylllra and 1: pllfflila from a wide range of latitudes 

(IOON-2S"S) which slww that 1: plUl1ila responds to increas­

ing latitude by reducing the number of reproductive cycles in 

a season, while 1: condylura always has tWll pregnam.:ies per 

season, and responds to increasing latitude hy reducing the 

interval hetween pregnancies (IIarrison 195R; Marshall & 

Corhet 19';9; Kock 1969; Smither.; 1971; Mutere 1973a; 

McWilliam 1976 In Harpold & Harpold 19X9; Smithers & 
\Vilson 1l)7\); O'Shea & Vaughan I \)XO; Ansell 1986; van der 

Mcrwe, Rautenbach & van der Coif I \)Xfl; van der Menve, 

Giddings & Rauteohach 19X7; and sec llappold & tlarrold 
19X9. 199() for reViews), There are no data tor these species 

from more temperate latltudes In Africa. and the aVdilab1c 

inlormation 011 reproductlOn of the Egyptian free-tailed bat 

{rom Africa is meagre. in an attempt to fill thiS gap in our 

knowledge of molossid reproduction, we describe here the 

reprouuctive cyde of the Egyptian free-tailed hat from 33'S 

in the Hastern Capc ProvlIlce of South Africa, and discuss the 

relatilHlship bt:twct:n latitude. dimate anu reproduction. 

Materials and Methods 

Although the Egyptian free-tailed bat is common in the East­
ern Cape Province, its habit of roosting in exposed cliff faces 
and the roofs of houses and churches made collection diffi­

cult. It was not possible to collect sufficient specimens in one 
year and small numbers of adult specimens were collected 
monthly from January 1991 to Decemher 1993 (Tahle I). In 

order to estahlish whether reproductive maturity was reached 
in the first year, a small numher of young bats (adult size hut 
with unworn teeth) were collected in April, lune, luly, August 
and October. All specimens were collected as they emerged 
from roosts in the CTrahamstown (33°20'S. 26"30'E) and Alex­
andria (33'40'S, 26°2S'E) regions of the Eastern Cape Prov­
ince of South Africa. 

Table 1 Summary of the monthly samples 
of adult Egyptian free-tailed bats 

Sample size 

:\1onth Female M", 

January ] , 
f"ebruary 4 ] 

March 4 7 

April 7 3 

M,y 4 4 

June ] ] 

July ] 4 

August ] 4 

September 4 5 

October 5 4 

November 4 4 

December 4 7 
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Specimens were killed with an overdose of sodium pento· 
barbitone (Euthanase; Centaur Labs, Johanneshurg). weighed 
to 0,1 g and the forearm measured to 1 mm. Reproductive 
organs were removed, fixed for ahout one month in Bouin's 
fluid, and thereafter prepared for light microscopy using 
standard techniques. Sections (5 ).lm) wefe stained with Ehr­
lich's haematoxylin and countcrstaincd with cosin. Testes and 
attached epididymides and the male reproductive accessory 
gland complex wen: weighed (to 1,0 mg) hefore fixation. 
Changes in spermatogenic activity wen; assessed hy examin­
ing 1(X) randomly sdccted sections through seminiferous 
tubules of each testis and ClaSSifying each section as heing 
either spcrmatogenically inactive (seminiferous epithelium 
lined by spermatogonia and Sertoli cells only), or in early 
spermatogenesis (spermatogonia and spermatocytes present 
but no spermatids), or in late spermatogenesis (spermiogen~ 
esis occurring with spermatoLoa in the lumen of the seminif­
crous tubules and the epididymides). A hat was placed into a 
specific category if more than 50% of the seminiferous 
tuhules were in a particular condition. The diameter of 20 
seminiferous tuhules per testis and the height of the seminif~ 
erous epithelium in thl,; same 20 tuhule; was measured with 
an optical micrometer for each specimen. Changes in female 
reproductive activity were qualitatively assessed by recording 
the presence or absence of secondary and Graafian follicles 
and corpora lutea in each ovary, the structure of the utenne 
wall, the presence or absence of a conceptus, the developmen~ 
tal stage of the conceptus, and whether lactation was occur~ 
ring. 

Climatic data were obtained from the Rhodes University 
weather station in Grahamstown. 

Throughout this report data arc presented as mean ± I S.lJ. 
Means have heen compared using one way ANOVA and the 
Tukey multiple range test. 

Results 

The male reproductive tract comprised paired atxlominal tes~ 
tes and associated epididymides which remained within the 
abdominal cavity throughout the year. The male reproductive 
accessory complex consisted of paired ampullary glands and 
seminal vesicles. a compound prostate gland and hilohed ure~ 
thral gland. 

The climate of the study area is strongly seasonal with a 
single hot season from Octoher to April and cooler season 
from May to Septemher (Figure 1). SeasDnality in rainfall is 
masked hy the tremendous variability but typically the warm 
summer months are wetter and the cool winter months drier 
(I'igurc Ill). 

SpermatogenesIs commenced in Fehruary (Figure 2) with 
the appearance of primary spermatocytes in the germinal epi~ 
thelium, and during I;ebruary and March more than 9Qf'!r; of 
all seminiferous tubules were in early spermatogenesis. 
Bc(wccn April and June there was an Increase lfl the number 
of semlflLferous tuhuies lfl which spermiogenesis was occur~ 
nng (April 12%; June 870/0) and in July more than 90% of all 
semwiferous tuhules were in late spermatogenesIs. Sperm'iHo~ 
zoa were first released to the epididymides in July and 
remained stored in the cauda epididymis until September. In 
August and September the seminiferous wbules regressed and 
from October to January they were spennatogenically inac~ 
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Figure 1 Monthly Changes in mean maximum Lind minimum tcm~ 

peralUres (Figure IA) and rainfall (Figure i B) for the period 1984 

1994 recorded at the Rhodes University weather station. Grahams­

town. The horizontailinc in IA is at 11·C. 

live. The cycle of spermatogeniC activity was mirrored by 
changes in testis mass, the diameter of seminiferous tuhules 
(not illustrated) and the height of the seminiferous epithelium, 
all of which were significantly greater during late sperma­
togenesis (July and August) than during spermatogenic inac­
tivity (October to January; p < 0,05; Figure 2). The compo­
nents Df the reproductive accessory complex were secretorily 
active between July and Sept em her, and inactive during the 
remainder of the year. The mass of the accessory gland com~ 
plex was significantly greater during the period of activity 

(July to September) than at any other time of the year (p < 
(l,OOl; Figure 2), 

'Ihe uterus of the Egyptian free-tailed hat was hicornuate 
and in adults (n = 44), the right uterine horn (3.1 x 1,0 mm) 
was significantly larger than the left (1,9 x 0,9 mm; p < (UlI), 
and the right ovary, (1,8 ± 0,2 mIll) 'was significantly larger 
than the lelt ovary (1,4 ± 0,2 mm; p < 0,05). 

Follicular dcvclopmt.::nt was typically mammalian and 
developmental stages up to the secondary follicle occurred in 
hoth ovaries. Large secondary and Graafian folhcles, and the 
corpus luteum occurred in the right ovary only. Follicular 
dt.::vclopment began in April with the appearanc(; of develop­
Ing secondary follicles in both ovaries. Small Ciraafian folli­
cles occurred in !.he right ovary in May and hy July 
preovulatory Graafian follicles were present. COinciding with 
this period of follicular development. the uterine endome~ 
trium underwent a period of development in which it became 
incn.:asingly glandular and vascularized. Copulation, ovula~ 
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Figure 2 Monthly changes m tests mass (2A), height of the seminif­

erous cpllhelium (2B) and mass of the male reproductive accessory 

complex (2C) of the Egyptian (rcc-tailed hat. Data arc presented as 
means:!: 1S.!), 

tion and fertilization occurred in August when all three ~pcd­
mens had spermatozoa throughout the female reproductive 
LIae! and two had a newly formed corpus lutcum in the right 
ovary. I;rom September to December all females were preg­
nant with a corpus lutcum in the right ovary. A second period 
of follicular development, which did not culminate in ovula­
tion. occurred hetween October and December when develop­
ing Graafian follicles were present in the right ovary. Of the 
four specimens collected in necember three were in late preg­
nancy and one was lactating. Lactation continued in January 
and by h!bruary females were in anoestrus. There was no evi­
dence of a period of reproductive delay during pregnancy. 

Young males (less than one year old) collected in April. 
June and July (n == I per month) were reproductively inactive, 
and young females collected in August (1) and Octoher (2) 
were prcgna nt. 

In summary, the Egyptian frec-tailed hat IS a monoestrous, 
monotocous seasonal hreeder in which spermatogenesis and 
follicular development occur during winter. Copulatiun, ovu­
lation and fertilization occur in August (late winLer) and 
hirths, in Decemher after a gestation of about four months. 

S.-Afr. Tydskr. Dierk. 1995.30(1) 

Discussion 

Reproductive asymmetry is commOn among the Chiroptera 
(Jerrett 1977; Wimsatl 1979 for review) and the dextral func­
tional asymmetry descrihed here for the Egyptian free-tailed 
bal is typical of ille Molossidae (KrUlzsch & Crichton 1985; 
Happold & Happold 1989; COlterill & Fergusson 19(3). The 
results from the presenl study. which suggesl that male Egyp­
tian free-tailed hats reach sexual maturity, in their second year 
while females are sexually mature during their first year arc 
similar to illose reported for other molossids (Short 1961; 
KrUlzsch & Crichton 1985; Crichlon & Krutzsch 1(87). 

Most bats from temperate latitudes are monoestrous, and it 
is widely accepted that hirths, at all latitudes, are limed to 
coincide with increased insect abundance during summer 
(Rautenbach. Kemp & Scholtz 1988; Happold & JIappnld 
1990). If illis is illc case. illen populatioos al different Iali­
tudes, exposed to different day lengths, climates and patterns 
of food abundance, might he expected to show different pat­
terns of reproduction. Tndeed, in most cases where sufficient 
comparative data are availahle, this is so, and such reproduc­
tive flexihility is perhaps best developed in the molossids 
(Happold & Happold 1990). In temperate latitudes. members 
of the family are monoestrous and mOnotocous and reproduc­
tion is seasonal and synchronized (Krutzsch 1979; Jerrell 
1979; erichloo & Krulzsch 1987; Krulzsch & Crichtoo 
19R7). lly conlraS! in slIhlropical and tropical latitudes. ille 
reproductive season is longer. the species are polyoeslroLls 
and ille synchronicilY may be lost (Happold & Happold 
1(90). The ooly exception to this appears to be Oromops mar­
tien.ueni which is a monoestrous. seasonal hreeder in the 
Iropics (Mulere 1973b). The singlc characleristic thai appears 
unaffected by changes in latitude is litter size and most 
rnolossids. irrespective of latitude are monotocous (Mutere 
1973a.b; JIappold & Happold 19(0). Reproduction in the lit­
tle free'lailcd hat is ascasonal in Ghana (IO'N). with up to 
five pregnancies per year (McWilliam 1976 in JIappold & 
Happold 1989). and is ascasonal io equalOriallJganda. where 
although pregnant females arc present in all months, there is 
some synchronization of pregnancy and three periods of hirth 
(Mutere I 973b; Marshall & Corhet 1959; and sec Happold & 
Happold 1989 for review). At bOlh illese localilies rain falls 
throughout the year and the aseasonal reproduction is pre­
sumably a response to a lack of seasonality in the abundance 
of food. The responsc of rhe lillic free-tailed hat to changing 
rainfall. and presumably insect abundance, is clearly seen in 
Kenya (2°S) where there are two quite short rainy seasons and 
two synchroniLed breeding seasons (O'Shea & Vaughan 
1(80). In suhlropical South Africa (25'S). where illere is an 
eight-month long hot, wet summer, reproduction is seasonal 
with three consecutive pregnancies (van der Merwe et al. 
1986. 1987). 'Ibe Angolan free-tailed hal shows a quite differ­
ent type of variahility with two pregnancies throughout its 
range. In Uganda and Kenya the interhirth interval is three to 
four months and hirths coincide with peaks in rainfall. By 
contrast in Malawi, where there is one long rainy season. the 
interhirth interval is one month, allowing two pregnancies to 

fit into the hreeding season. A similar pattern of reproduction 
IS seen in the large Madagascar free-tailed bat (Tadaridaful­
miiwnJ) except that while one pregnancy COIncides with the 
wel season, the other occurs duri ng the dry season (Cotterill 
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& Fergusson 1993). These three African molossids mayexpe­
rience a post-partum oestrus under certain conditions. allow­
ing them to complete two or three pregnancies in a single 
breeding season. 

The limited available data for the Egyptian free-tailed bat 
indicate that births occur in summer (Rautcnbach 1982; 
Smithers 1971; Smithers & Wilson 1979; Herselman & Nor­
ton 1985) and results from the present study confirm this. 
Furthermore, our results show that at low temperate latitudes 
in Africa, there is no post-partum oestrus and only onc preg­
nancy per year. As such, the cycle is similar to that reported 
for the same species from India (22QN) where mating occurs 
in May/June and births in September after a 77-90 day preg­
nancy (Kashyap 1980). The seasonal monoestry seen in the 
Egyptian free-tailed bat at 33'S in Sooth Africa is very differ­
ent [rom the seasonal polyocstry, with as many as three con­
secutive pregnancies, seen in the little free-tailed bat at 24'S 
in South Africa. The little free-tailed bat is smaller and has a 
shorter gestation (11 g; 60 days, van def Mcrwc et al. 19Rn) 
than the Egyptian free-tailed bat (15 g; about 120 days, 
present study), thus predisposing the little free-tailed bat to 
polyocstry. However, it is just as likely that the climate of the 
two areas plays an important part in moulding the patterns of 
reproduction. AI 24"' S in the Transvaal lowvcld, the mean 
minimum temperature during the eight month breeding sea­
son is always ahove lTC. and for [our months when 78t;{) of 
births occur (November to February), it is between 18 and 21 
·C (van derMerwe et al. 1986). At 33·S mean monthly mini­
mum temperatures are ahove lye for four months only 
(December-March; Figure lA). It has been suggested that the 
prolonged period of relatively high mean minimum tempera­
tures at 24·S in South Africa provides a long summer breed­
ing season, and this, in conjunction with the occurrence of a 
post-parium oestrus, ensures that the little frcc~tailed bat can 
fit three pregnancies into the summer (van def Merwe et al. 
1986, 1987). It seems reasonable, therefore, to suggest that 
the seasonally monoestrous habit of the Egyptian free-tailed 
bat in South Africa may be explained in terms of its long ges­
tation and the relatively short period during which minimum 
temperatures are high enough to ensure an abundance of noc­
turnal, flying insects. 

In conclusion, our results clearly show that with increasing 
latitude in Africa, reproduction in molossid bats changes from 
aseasonal to seasonal and from polyoestrous to monoestrous. 
It has been suggested that the wide distribution of molossid 
bats may, in part, be due to their reproductive flexibility (Hap­
pold & Happold 1989, 1990) and the data from the prescnt 
study further support this. 

Acknowledgements 

We thank Rhodes University and the FRD for funding this 
research and the various home owners in Grahamstown and 
Alexandria who allowed us access to their property. The Open 
Society Scholars l;und provided a bursary to J.N. Tsita. 

References 

ANSELL, W.F.H. 1986. Some Chiroptera from south-central Africa. 
Mammalia 50: 507-519. 

CORBET. LB. & 1I1l.l.. J.E. 1991. A World list of Mammalian 
Species. 3rd Edition, Oxford University Press, Oxford. 

21 

COTTERIl.l., FP.D. & FER(;USSON. RA 1993. Seasonally 
polyestrous reproduction in a free-tailed bat Tadaridafulminans 
(Microchiroptera: Molossidae) in Zimbabwe. Biotropics 25: 
487-492. 

CRICIITON, E.G. & KRUTZSCH. P.II. 1987. Reproductive b,ology 
of the female little mastiff bat, Mormopterus planicep.\· 
(Chiroptera: Molossidae). Am. 1. Anat. 78: 269-386. 

HAPPOLD, D.C.D. & HAPPOLD, M. 1989. Reproduction in 
Angolan free-tailed bats (Tadarida candylura) and little free-tailed 
bats (Tadarida pumila) in Malawi (Central Africa) and elsewhere 
in Africa. 1. Reprod. Fert. 85: 133-149. 

HAPPOLD, D.C.D. & IIAPPOLD, M. 1990. Reproductive strategies 
of bats in Africa. 1. 7-001., Lond. 222: 557-583. 

HARRISON, D.L. 1958. A note on successive pregnancies in an 
African bat (Tadarida pumila web.l'teri DoHman). Mammalia 22: 
592-594. 

HAYMAN, R.W. & lilLI., 1.E. 1971. OrderChiroptera. In: The 
Mammals of Africa; An Identification manual, Part 2. (Eds) J. 
Meester & H.W. Setzer, pp.I-73. Smithsonian Institution Press, 
Washington. 

HERSELMAN. J.e. & NORTON, P.M. 1985. The distrihutlOn and 
status of bats (Mammalia: Chiroptera) in the Cape Province. Ann. 
Cape Prav. Mu.l'. (nat. hi.l't.) 16: 73-126. 

HILL, 1.E. & SMITH, 1.D. 1984. Bats: A Natural Histury. British 
Museum (Natural History), London. 

JERRETT, D.P. 1977. Structural-functional differences in the right 
and left ovaries in the Mexican free-tailed bat Tadarida 
braziliensis mexicana. Anal. Rec. 187: 615. 

JERRETT, D.P. 1979. Female reproduction in nonhibernating bats. 

J. Reprod. Fert. 56: 369-378. 
KASIIYAP, S.K. 1980. Reproductive cycle of the Indian molossid 

baL Tadarida aegyptiaca. Curr. Sci. 49: 251 ·253. 
KOCK. D. 1969. Die Fledermaus-Fauna des Sudan (Mammalia: 

Chiroptera). Abh. senckenb. naturforsch. Ges. 521: 1-238. 

KRUTZSCH. P.H. 1979. Male reproductive patterns in 
nonhibernating bats. 1. reprod. Fert. 56: 333-344. 

KRUTZSCH, P.II. & CRICIITON, E.G. 19R5. Observations on the 
reproductive cycle of female M olossus fortis (Chiroptera: 
Molossidae) in Puerto Rico. 1. Zool .. Lond. 207: 137-150. 

KRUTZSCH, P.H. & CRICHTON, E.G. 1987. Reproductive blOlogy 
of the male little mastiff bat Mormopterus planicep.l' (Chiroptera; 
Molossidae) in southeast Australia. Am. 1. Anat. 178: 352-368. 

MARSHALL. A.J. & CORBET. P.S. 1959. The breeding biology of 
equatorial vertebrates. Reproduction of the hat Chaerephon hindei 
at latitude 0026'N. Proc. zool. Soc. [.and. 132: 607 .. 61 G. 

Mc WILLIAM, A.N. 1976. The biology of Tadarida (Chaerephon) 
pumila (Cretzschmar) and parti tioning of food resources among 
inscctivorous bats in northern Ghana. B.Sc. Hons thesis, Zoology 
Department, University of Aberdeen. 

MUTERE, F.A. 1973a. Reproduction in two species of equatorial 
free-tailed bats (Molossidae). East. Afr. Wildl. 1. 11: 271-280. 

MUTERE, F.A. 1973b. A comparative study of reproduction In two 
populations of the insectivorous bat OlOmops martiensseni at 
latitudes I '5'N and 1'30'S. 1. Zool., Lond. 171: 79-92. 

O'SHEA. T,1. & VAUGHAN, T.A. 1980. Ecological ohservations on 

an cast African bat community. Mammalia 44: 485--496. 
RAUTENBACH, I.L. 1982. Mammals of the Transvaal. Ecop1an 

Monographs No.1. Pretoria. 
RAUTENBACll.I.l. .. KEMP, A.C. & SCHOlTZ, e.1I. 1988. 

Fluctuations in the availability of arthropods correlated wi th 
mlcrochiropteran and avian predator activities. Koedoe 31: 77 ·90. 

SI[ORT, I [J •. 1961. Age at sexual maturity of Mexican frec-tailed 
bats. 1. Mamm. 42: 533- 536 

SMITHERS, R.Il.N. 1971. The mammals of Botswana. Mus. memo 
nat. Mus. Monum. Zim. 4: 1-339. 

SMITHERS, R.II.N. 1983. The Mammals of the Southern African 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

09
).



22 

.~uhregton_ University of Pretoria. Pretona. 

SMITHERS. RJ1.N. & WILSON. VJ. 1971J, Check list and atlas 01 
[he mammal:,; of Zimbabwe Rhodesia. Mus. mem, nat. Mus 

Monum. Zim. 9: I -193. 

VAN DER MERWE. M .. RAUTENBACII. IL & VAr\ DER C:OI.I'. 
W.J. 198(). Reproduction in females of the little frcc-tailed bat. 
TaJarida (Chaer~'phon) pumila., in the eastern Transvaal, South 

S.-Afr. Tydskr. Dierk. 1995,30(1) 

Africa. 1. Reprod.lerl. 77: 355-364. 

VAr\ DER MERWE. ~1. GIDDINGS. S.R. & KAUTFNBACII. IL 
J9R7. Pos!-partum oestrus in the free-Ialled bal Tadarida 
(Chaerephon) pumila (MicroclllTopkra: Molossldac) at 24 0 S. 1. 

lfJo/., IDnd. 211: 3I7-326. 

WI~SATI, W.A. 1979. Reproductive symmetry and unilateral 
pregnancy in the Chiroplcra. 1. reprod. Ferl. 5(1: 3-.. 15-357. 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

09
).




