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Taphozous mauritianus Geoffroy, 1818
Mauritian Tomb Bat

Taphozous mauritianus E. Geoffroy, 1818:127. Type locality “Is-
land of Mauritius.”

Taphozous leucopterus Temminck, 1838:12. Type locality “Interior
of South Africa.”

Taphozous dobsoni Jentinck, 1879:123. Type locality “Mohambo,
Madagascar.”

Taphozous maritianus (sic) var. cinerascens Seabra, 1900:77. Type
locality “Benguela, south-western Angola.”

CONTEXT AND CONTENT. Order Chiroptera, Suborder
Microchiroptera, Family Emballonuridae, Genus Taphozous, Sub-
genus Taphozous. There are no subspecies.

DIAGNOSIS. Taphozous mauritianus (Figs. 1, 2) can be
distinguished from all other bats by its entirely white ventral sur-
face, grizzled-gray dorsal surface (salt and pepper effect), parch-
ment-colored translucent wings, forearm length of 58-64 mm (Hap-
pold and Happold, 1989; Rosevear, 1965), an ill-defined patch of
brown inside the first phalanx of the longest finger, and wings at-
tached at the ankles (Dobson, 1878). The distinctive head has erect
triangular-shaped ears with rounded edges and no papillae on the
inner margins, a large gular sac under the chin in males, and no
black throat patch in the gular area (Koopman, 1975; Rosevear,
1965). Both sexes have a radio-metacarpal pouch and a 1-mm pad
or tubercle on the underside of the foot. The anterior emargination
of the palate is a broad U, about 2-2.5 mm wide (Fig. 2).

GENERAL CHARACTERS. Taphozous mauritianus has a
sleek appearance because the short hair is pressed closely to the
body. The grizzled appearance of the dorsal surface is due to the
three-banded hairs, which are pale brown at the base, dark grayish-
brown in the middle, and whitish at the tips. This gives a grayish
effect of varying tints as light hits the pelage at different angles.
The interfemoral membrane is also covered with short, grayish hairs
(Rosevear, 1965), and the fur of the back extends down onto the
interfemoral membrane just beyond the point of perforation by the
tail (Dobson, 1878). There is no difference in color and size be-
tween the sexes and both have the radio-metacarpal pouch. All
males have a gular sac (Dobson, 1878; Hayman and Hill, 1971),
but there appears to be geographic variation in the occurrence of
a gular sac in females. In Nigeria and Mozambique, only the males
have a gular sac (Happold, 1987; Smithers and Tello, 1976). In
West Africa, this pouch is reduced to a small fold in the skin in
females (Rosevear, 1965). In the Sudan, however, a gular sac is
present in both sexes, but is more highly developed in males (Koop-
‘man, 1975).

The face is covered with short hairs in front of the eyes (Dob-
son, 1878) and there is a deep longitudinal furrow below the eyes
(Rosevear, 1965). Eyes are large (2-3 mm in diameter—Rosevear,
1965; Verschuren, 1957), resulting in good visual acuity. The naked
tragus is oval-shaped, never parallel-sided, and is as least as broad
(4.5 mm) as it is high (Dobson, 1878; Rosevear, 1965). The cone-
shaped snout is devoid of a nose-leaf (Happold, 1987), the nostrils
do not hang over the lower jaw, and the muzzle does not appear
obliquely truncated as, for example, in Coleura (Rosevear, 1965).

The long, thin, and well-developed postorbital processes of the
skull (Fig. 3) taper to a point and curve down about the eye-sockets.
The rounded braincase rises above the plane of the face, resulting
in a curved profile with little or no sagittal crest. There is a deep
saucer-like depression in the frontal area, which is reflected in the
face of the living animal. Since only the nasal branches of the
premaxillaries are developed, an anterior notch (U-shaped) at the
margins of the palate is caused by the absence of anterior palatal

branches of the premaxillae. The posterior edge of the palate ends
abruptly at the last molar, and there are gaps on the inner edge of
the palate due to incomplete auditory bullae (Rosevear, 1965).

The wing is long and narrow, with the metacarpals declining
in length progressively from the third to fifth digits (Rosevear,
1965). The second digit consists of the metacarpal only and there
are two phalanges on the third, fourth, and fifth digits. When the
bat is at rest, the long narrow tip of the wing is shortened in a way
unique to this family, facilitating crawling. The first phalanx of the
third digit folds forward and up on the top side of the metacarpal
and the second phalanx folds down on the bottom part of the first.
Simultaneously, the second phalanx of the fourth digit folds forward
and down on the underside of the first phalanx.

Sexual dimorphism in size of Mauritian tomb bats is not evi-
dent, but there appears to be a degree of geographic variation with-
in Africa. General measurements (in mm) for West Africa are:
length of head and body, 75-93; length of forearm, 58.5-64.5;
length of tail, 22-28; and height of ear, 17-21 (Rosevear, 1965).
Measurements of 13 males and 8 females (in mm), respectively, for
Zimbabwe are: length of head and body, 101-109, 100-112; length
of tail, 21-27, 22-27; and height of ear, 14-20, 17-20 (Smithers
and Wilson, 1979). Measurements of males and females (in mm),
respectively, for South Africa are: length of head and body, 100—
131, 105-116; length of forearm, 61-63, 61-66; length of tail, 17—
25, 20-23; height of ear, 13-21, 18.5-21; and length of hind foot,
9-14, 12.5-14 (Rautenbach, 1982). Range of measurements (in
mm) of 82 adult females from Cameroon are: total length of tail,
24-27; length of free tail, 13.5-15; length of tibia, 25; length of
foot, 13-13.5; length of first digit, 11-11.5; length of second digit,
56.5-58; length of third digit (metacarpal), 59.6-63.5; length of
third digit (phalanx I), 21.5-23; length of third digit (phalanx II),
25-26; length of fourth digit (metacarpal), 47-50; length of fourth
digit (phalanx I), 13-13.5; length of fourth digit (phalanx II), 7.5~
8.5; length of fifth digit (metacarpal), 32.5-37; length of fifth digit
(phalanx I), 11.5-13; and length of fifth digit (phalanx II), 10.5
(Aellen, 1952). Average measurements (in mm) for Cameroon of
787 “immature” males, as identified by Aellen (1952), are: length
of head and body, 72; length of forearm, 60.5; length of tibia, 22;

Fic. 1.

Taphozous mauritianus, in Kruger National Park,
South Africa. In profile, the white ventral surface is visible. Pho-
tograph by M. Brock Fenton.



Fic. 2.

Taphozous mauritianus, roosting on a tree trunk in
Kruger National Park, South Africa. The white ventral surface is
camouflaged while the bat roosts. Photograph by M. Brock Fenton.

length of foot, 12; total length of tail, 19; length of free tail, 9;
length of first digit, 11; length of second digit, 51; length of third
digit (metacarpal), 54; length of third digit (phalanx I), 19; length
of third digit (phalanx II), 23; length of fourth digit (metacarpal),
42; length of fourth digit (phalanx I), 11.5; length of fourth digit
(phalanx II), 7.5; length of fifth digit (metacarpal), 33; length of
fifth digit (phalanx I), 12; and length of fifth digit (phalanx II), 9.
Other measurements are: wingspan: 181-204; length of head, 24.5~
26.5; length of tragus, 5-7 (Happold et al., 1987). Body mass rang-
es (in g) for East Africa are: 20~25 (Kingdon, 1974); for Transvaal,
26-32 (males), 31-32 (females—Rautenbach, 1982); for Zimba-
bwe, 20-36 (11 males), 27.5-31.6 (7 females—Smithers and Wil-
son, 1979); and for Malawi, 20-29 (Happold et al., 1987).

Cranial measurements (in mm) for West Africa are: total length
of skull, 19.5-22.5; zygomatic breadth, 12.5-13.2, length of max-
illary toothrow, 8.7-9.4; and width of maxillary toothrow, 9.7-9.3
(Rosevear, 1965). Measurements of 787 immature males and 25
adult females, respectively, for Cameroon are: total length of skull,
20.3, 22; condylobasal length, 19.3, 20; zygomatic breadth, 11.6,
13.3; interorbital breadth, 5.4, 6.1; postorbital breadth, 5.2, 4.8;
braincase breadth, 10, 10; length of maxillary toothrow, 9.6, 9.7;
width of maxillary toothrow, 8.2, 9.2; and mandible length, 15.3,
16.3 (Aellen, 1952).

DISTRIBUTION. Taphozous mauritianus is widely distrib-
uted from the south coast of Cape Province northward to southern
Sudan and Somalia, west to Senegal (Hayman and Hill, 1971; Fig.
4), and primarily north of the Zambezi River (Shortridge, 1934).
There are records from the island of Fernando Po; Gabon; Came-
roon (Aellen, 1952); Zaire (Allen et al., 1917); Malawi (Happold
and Happold, 1989); Mozambique (Smithers and Tello, 1976); Zam-
bia (Ansell, 1960); Zimbabwe (Smithers and Wilson, 1979; Wilson,
1975); Botswana, in the Tati Concession and the marshy Okavango
Delta (on the Chobe river—Meester et al., 1986); and Angola (Short-
ridge, 1934). There are no records from northwest Transvaal and
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Fic. 3. Dorsal, ventral, and lateral views of cranium, and
dorsal and lateral views of mandible of Taphozous mauritianus
(Royal Ontario Museum 78075), from Kenya. Greatest length of
skull is 20.8 mm.
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Fic. 4. Distribution of Taphozous mauritianus in Africa and
Madagascar.

the adjoining area of Botswana (Rautenbach, 1982). Largen et al.
(1974) report one specimen from Gambela, Ethiopia and note that
this may be the first record of the species from Ethiopia. However,
there are earlier records from Ethiopia, as well as from the islands
of Madagascar and Bourbon (Dobson, 1878). This species also oc-
curs on the Indian Ocean islands of Reunion, Assumption, Mau-
ritius and Aldabra (Meester et al., 1986). The range of Mauritian
tomb bats correlates with areas that receive at least 500 mm of rain
per year; those areas with less rain have recordings only near
swamps and rivers, as in Steilloopbrug district (Transvaal) and
Francistown in Botswana (Rautenbach, 1982; Smithers, 1971).
There is no fossil record for Taphozous mauritianus.

FORM AND FUNCTION. The gular sac in male 7. maur-
itianus lies between the angle of the lower jaw and may function
in sexual attraction or stimulation (Rosevear, 1965). The width of
the sac’s opening is almost equal to half the distance between the
rami of the jaw (Dobson, 1878), or about 7-8 mm (Verschuren,
1957). The sac opens anteriorly and contains glands that pass se-
cretions to the outside through small pores (Dobson, 1878). These
secretions are presumed to be useful in attracting females during
the breeding season and, as in some other Emballonuridae, in
marking each male’s territory (Bradbury and Vehrencamp, 1977).

There is a radio-metacarpal pouch at the forward angle of the
wing. This triangular pocket is formed by a small fold of skin
stretched between the forearm (radius) and the basal joint (meta-
carpal) of the fifth digit. It is not known whether this pouch is used
to store insects while the bat is in flight (Rosevear, 1965). The
arrangement of the interfemoral membrane and the tail is unique
to Emballonuridae. Hence, the name from the Greek, emballo (to
throw in) and oura (tail), as though resembling a spear thrown at
an angle into a sheet of water. The hind-margin of the interfemoral
membrane is supported on each side by two strong ankle-spurs
(calcanea), but is without a central prop because the short tail pass-
es through the middle of the membrane (Rosevear, 1965) and pro-
jects from its upper surface. Thus the membrane is free to slide up
and down the tail and be extended during flight (Yalden and Morris,
1975).

The upper incisors are minute or absent, but there are four
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lower incisors that are chisel-edged, trilobed, and may slightly over-
lap. The dental formula is 1 %, ¢ 1/1, p 2/2, m 3/3, total 30. The
anterior upper premolar is small, but the posterior one is much
bigger and often caniniform or subcaniniform in shape. The pos-
terior upper molar is always reduced from back to front, retaining
only two legs of the W-pattern (Rosevear, 1965).

In Malawi, the renal function of three captive individuals
maintained at 21-24°C was examined (Happold and Happold,
1988). Each was kept in captivity for a different length of time (3
days, 6 days, or 30 days) and none became torpid. None would
drink although water was offered twice daily, but when offered ter-
mites, they ate 27-37% of their body mass each day for one to five
days. The mean renal index, as the ratio of the inner medulla to
the cortex of the kidney, was calculated to be 5.55, and the pre-
dicted mean maximum urine concentration was calculated to be
3,921 mosmol/kg. The authors tentatively concluded that T. maur-
itianus, in arid zone habitats, deserts and dry savannas, have kid-
neys that aid in water conservation.

The mean aspect ratio of T mauritianus (n = 3) is 8.16, one
of the highest recorded in Malawian bats (Happold and Happold,
1988). This study revealed T. mauritianus to be one of the few
species unable to effect a turn in the one meter wide corridor during
flight. This species flew less than 5 min/night, likely due to prob-
lems maneuvering in the confined space.

ONTOGENY AND REPRODUCTION. Mauritian tomb
bats may be polyestrous in some regions of Africa and monestrous
in others (Happold and Happold, 1990). In Zimbabwe, females car-
rying single young were observed in October (Smithers, 1971), one
juvenile was taken in February (Ansell, 1960), and three pregnant
females, each with a single fetus, were taken in February (Smithers
and Wilson, 1979). In Zambia and southeast Zaire, births were
reporied in February. In northern Zaire, Tanzania, and Kenya,
births occurred in April-May, while in the southern Sudan, north-
east Zaire, Tanzania, and Zanzibar, births were reported in Octo-
ber-November (Anciaux de Faveaux, 1983). In Zaire, males with
well-developed sex organs were captured in December, while in
March, males showed less developed sex organs, suggesting that
the mating season is in December and the birth-season is in April-
May (Verschuren, 1957). In Malawi, births of single young were
recorded in both November-December and in March—-April (Hap-
pold and Happold, 1990). Reproduction may occur all year in Zaire
because young of various sizes have been found in April, May,
November, and December (Allen et al., 1917). After birth, the sin-
gle young clings to the mother’s abdomen while she is in flight and
she carries it until it can fly on its own (Smithers, 1971).

The degree of development of the gular sac in males coincides
with the development of the sex organs. There are two stages of
genital development in the adult male (Verschuren, 1957). In the
mating season, the testes increase in size and the penis extends 1—
2 mm beyond the black-pigmented scrotum. Outside the mating
season, the testes are retracted into the abdominal cavity, the penis
appears slightly longer, and the pigmented skin of the scrotum is
less obvious. In a male embryo, the sexual organs resemble those
of a non-breeding adult, the forearms are about 26 mm long, and
the back claws and tail are almost adult-sized (Verschuren, 1957).
In the female, the vulva is enlarged prior to and just after partu-
rition, deeply pigmented, and extends out from the ventral surface
of the abdomen. At other times, the vulva is less conspicuous and
has two pigmented patches.

ECOLOGY. Generally, T. mauritianus is found in moist open
habitats, vegetation zones (Kingdon, 1974), and savanna regions
south of the Sahara (Hayman and Hill, 1971). The species occurs
in open woodland and generally avoids the interior of dense forests
(Malbrant and Maclatchy, 1949). Because it is found either in areas
receiving >500 mm rain per year or near swamps and rivers, it is
apparently dependent on open water or riparian forests (Rauten-
bach, 1982). During daylight, roosts are chosen in the open but
away from direct sunlight. These roost sites include outer walls of
buildings beneath over-hanging eaves, cliff walls with overhanging
rock shelves, and trunks of large trees (Mangifera indica, Pal-
maceae, Cocos nucifera, Eucalyptus globulus) where shade is al-
ways available (Rautenbach, 1982; Rosevear, 1965; Verschuren,
1957). Upper and middle branches of trees are selected and this
species hangs 4—6 m from the ground in all roosts (Verschuren,
1957). Generally, it tends to roost near human settlements (Kock,
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1981) and to prefer buildings inhabited by man rather than build-
ings under construction (Verschuren, 1957). Buildings are chosen
where roof-beams jut through the top of the wall as opposed to
plain walls, as these let the bats escape easily around a comer if
disturbed (Smithers, 1971). Once the site has been selected, it be-
comes a permanent roost with each individual returning to its sta-
tion after every disturbance (Kingdon, 1974).

Mauritian tomb bats feed primarily on moths found in prox-
imity to day roosts (Allen et al., 1917, Kingdon, 1974), termites
(e.g., Macrotermes falciger—Happold and Happold, 1988), but-
terflies (Wilson, 1975), and insects (Smithers, 1971). T. mauriti-
anus rests against the roost surface either singly, in pairs, or in
small groups of up to 12 individuals (Allen et al., 1917; Ansell and
Dowsett, 1988; Roseveor, 1965). Only mothers and their young
cling together, while all other individuals maintain a spacing of 10—
15 em (Happold et al., 1987). When another member of the group
arrives, several of the roosting bats emit a penetrating three-syllable
call at 2-3 second intervals. The African sheath-ailed bat. Coleura
afra, intermingles with this species in some coastal caves (Kingdon,
1974). T mauritianus is preyed on by snakes and carnivorous
birds (for example, owls). Parasites of the genus Anchitrema are
found on all of the sheath-tailed bats of Africa (Allen, 1939).

BEHAVIOR. While roosting during the day, this species ap-
pears alert and seems never to sleep as it keeps watch for danger
(Rosevear, 1965). When disturbed, it sometimes flies to a nearby
tree and then scurries out of sight with audible chirping and squab-
bling (Kingdon, 1974; Verschuren, 1957). It scurries sideways,
crab-like, while still hanging upside down, using the folded wing
and thumb claw to assist in movement (Smithers and Tello, 1976).
In Lagos, a pair of T mauritianus never attempted to escape by
flight, but instead tried to hide around a corner by shuffling side-
ways while keeping their bellies pressed against the wall’s surface
(Rosevear, 1965). If an entire band is killed, the same roosts are
recolonized the following year (Kingdon, 1974). These sites become
characteristically stained over a 15 by 10 cm area with urine
(Smithers, 1971) or gular sac secretion (Kingdon, 1974).

The daylight roost is always chosen so that unhindered take-
off is possible and T mauritianus swoops down and away from the
roost in a curve, shifting immediately into powerful and rapid flight
(Rosevear, 1965). A definite flight pattern is observed both before
sundown and at night, and these bats seem to chase each other
while in flight (Kingdon, 1974). Furthermore, they produce a whir-
ring sound when turning sharply while in flight, probably from vi-
brations of the radio-metacarpal pouch (Allen et al., 1917). They
are capable of sustained fast flight necessary for foraging, but have
poor maneuverability (Happold and Happold, 1988).

At night, this species usually waits until total darkness before
foraging, and does not return to the day roost to eat, as evidenced
by the lack of insect debris or droppings beneath the roost (Rosev-
ear, 1965). In Sehitwa, Botswana, it swooped over water to take
insects (Smithers, 1971). This species has been observed darting
out approximately 17 m from a building to capture a butterfly in
daylight (Wilson, 1975). It is a silent and solitary flier and does
not hunt higher than the tops of trees (Rautenbach, 1982).

Mauritian tomb bats turn the head and use vision, not echo-
location, to observe intruders during the day. The large eyes, choice
of outdoor day roosts, and avoidance of dark interiors suggests that
vision plays a large part until the light fades below a certain in-
tensity and echolocation takes over. Echolocation sounds are emit-
ted through the mouth, not from the nostrils (Rosevear, 1965). T.
mauritianus can emit calls of high intensity (40 kHz, range 30—
50). In Zimbabwe, when the species was observed flying around a
room, it emitted ultrasonic calls, and did not collide with objects
in the room, but after 1-5 min it flew directly into windows. Ap-
parently it had switched the processing of orientation cues from
echolocation to vision, yet had not stopped emitting the ultrasonic
vocalizations or altered the rate of the calls. There was no increase
in the rate of repetition as it flew toward the windows and before
collision (Fenton, 1975).

Taphozous mauritianus, studied in riparian forest 300 m from
the Sengwa River in Zimbabwe, detects its prey at long range and
frequently hunts in the open (Fenton et al., 1980). The species was
observed flying 540 m above the river, and diving periodically
with drops in altitude of up to 10 m. While doing so, it increased
the rates of pulse repetition (echolocation calls). Over a 45-minute
period, there were 19 attempts to catch actual prey and seven dives
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toward sand tossed into the air by observers. The species appeared
to detect the sand at a range of 3 m. Search calls were long narrow
band calls that, in duration and frequency (Fenton et al., 1980),
were quite suited for detecting targets (Simmons and Stein, 1980).
Echolocation calls had rapid onset times with full amplitude within
0.7 ms (15 sound waves), appreciable energy in the fundamental
frequency (11-13 kHz), and most energy contained in the second
harmonic. The narrow band search calls were multiharmonic with
no broad band sweeps. In the approach phase, the calls became
shorter with a pronounced broad band component added as the bat
neared the target. When the target disappeared, the calls of the
terminal phase became less abrupt and increased in duration. Since
this species consumes moths, its diving behavior may be associated
with defensive tactics of the moths as the calls are within frequen-
cies heard by sympatric moths (Fenton et al., 1980). The calls of
the above phases are distinctive of T. mauritianus in that the
search phase contains no broad band component, while in the ap-
proach and terminal phases, the multiharmonic structure and the
rate of the two broad band sweep calls (shallow and sweep) are
unique.

When at rest, this species chirrups, but in aggressive situa-
tions, it screeches (Allen et al., 1917; Kingdon, 1974). An individ-
ual T mauritianus in captivity, emitted a single “ping” sound when
a bat from another species came within 15-20 ¢m of the indivi-
dual’s roost, and it deserted the roost if the intruder persisted in
approaching (Happold et al., 1987). Other vocalizations were emit-
ted as well, but their meaning was not deduced.

REMARKS. The genus name, Taphozous, originated from the
Greek taphos, a grave, and zoos, living (Rosevear, 1965). The hab-
itat of the Mauritian tomb bat is not in tombs or in tomb-like struc-
tures, but rather out in the open on the walls of buildings, tree
trunks, or chiff walls and, if roosting in caves, it hangs near the
entrance rather than in the dark recesses.
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