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Recent changes in African Bat Taxonomy (2015 – 2016). Part I
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†Hipposideros (Pseudorhinolophus) amenhotepos 
Gunnell, Winkler, Miller, Head, El-Barkooky, Gawad, 
Sanders, and Gingerich 2015

Gunnell et al. (2015b) described H. amenhotepos from the 
upper middle Eocene Gebel Hof (Qarara) Formation, in Egypt.  It 
is named for Amenhotep IV (= Achnaton, Echnaton, Akhenaten), 
a pharaoh of the 18th Dynasty of Egypt whose capital city of 
Achetaton (currently Amarna) was located in the Eastern Desert 
not far from where the type locality Khasm El-Raqaba (=KER) 
is today.

†Myzopoda africana Gunnell, Butler, Greenwood and 
Simmons 2015

Gunnell et al. (2015a) described Myzopoda africana from the 
Olduvai Gorge in Tanzania of early Pleistocene age, and ranging 
between 1.80 and 1.85 Mya.  The species name is given for 
the African continent, since the new species represents the only 
known occurrence of the genus Myzopoda on continental Africa; 
extant species are restricted to Madagascar.

†Cardioderma leakeyi Gunnell, Butler, Greenwood 
and Simmons 2015

Gunnell et al. (2015a) described Cardioderma leakeyi from 
the Olduvai Gorge in Tanzania of early Pleistocene age, and 
ranging between 1.80 and 1.85 Mya.  It is named in honor of 
Louis Seymour Bazett Leakey (1903-1972), a British/Kenyan 
archaeologist and paleoanthropologist, who was instrumental in 
initiating and leading the search for vertebrate fossils, especially 
fossil humans, in East Africa.

Otomops harrisoni Ralph, Richards, Taylor, Napier 
and Lamb 2015

Ralph et al. (2015) combining morphometric (cranial 
morphology) and molecular (mitochondrial cytochrome b and 
D-loop sequences, nuclear intron sequences and microsatellites) 

data described Otompos harrisoni, of which the distribution 
range extends from the Arabian Peninsula through Eritrea and 
south to Ethiopia and Kenya.  The species is named after the late 
renowned mammalogist, taxonomist and bat expert Dr. David 
Lakin Harrison (1926–2015). Harrison’s numerous publications 
on Afro-Arabian Chiroptera, in particular the Molossidae, have 
significantly improved our knowledge of this poorly known family.

†Scotoecus olduvensis Gunnell, Butler, Greenwood 
and Simmons 2015

Gunnell et al. (2015a) described Scotoecus olduvensis from 
the Olduvai Gorge in Tanzania of early Pleistocene age, and 
ranging between 1.80 and 1.85 Mya.  Named for Olduvai Gorge, 
Tanzania.

†Nycticeinops serengetiensis Gunnell, Butler, 
Greenwood and Simmons 2015

Gunnell et al. (2015a) described Nycticeinops serengetiensis 
from the Olduvai Gorge in Tanzania of early Pleistocene age, 
and ranging between 1.80 and 1.85 Mya.  Named for the famed 
Serengeti region in northern Tanzania where Olduvai Gorge is 
located.
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Scientific contributions
New distribution records of  the Short-eared 
Trident Bat, Cloeotis percivali Thomas, 1901 
(Chiroptera: Rhinonycteridae) in South Africa.

JULIO BALONA 
Gauteng and Northern Regions Bat Interest Group (GNoR BIG), Johannesburg, South Africa. Email: 

AfricanBat@gmail.com.

Six new distribution records for the Short-eared trident bat, Cloeotis percivali, are presented for South Africa: two from 
Gauteng Province and four from Limpopo Province. The new data are noteworthy considering the general scarcity of 
the species  in South Africa, and especially as the Gauteng records are the first published in about six decades. These 
locations are important roosts. They therefore rank as focal conservation targets for C. percivali, in addition to their 
high species richness. The status of other known C. percivali colonies is also updated, with additional comments on 
the roosting habits and sensitive temperament of this vulnerable species.
Key words: Cloeotis percivali, new records, South Africa, capture myopathy.

INTRODUCTION
The cave-roosting Short-eared Trident Bat, Cloeotis percivali 

Thomas, 1901 from the family Rhinonycteridae (FOLEY et 
al., 2014) has a limited distribution in East Africa (Kenya and 
Mafia Island, Tanzania, and its type locality is Takaungu, 
north of Mombasa), and south-central and southern Africa 
(SE Democratic Republic of Congo, Zambia, SE Botswana, 
Mozambique, Zimbabwe, Swaziland and South Africa) 
(ROBERTS, 1951; RAUTENBACH, 1982; COTTERILL, 2001; 
JACOBS, 2013). Internationally it is categorised as Least 
Concern (MICKLEBURGH et al., 2008), with most records from 
South Africa and Zimbabwe (MONADJEM et al., 2010). In South 
Africa, its status was raised in 2004 from Vulnerable to Critically 
Endangered (FRIEDMANN and DALY, 2004). This was on the 
basis that the size of a colony in the Jozini Dam wall - one of 
only two roosts known to still be active in the country at the time 
- had shown a dramatic decline. From an estimated 200 to 300 
bats in 1995, the colony had collapsed to less than ten by 2002 
(TAYLOR, 2007). The other active roost is a cave known as 
Miggies Gat near Nelspruit (SEAMARK, 2005).

In 2003, a new roost was found in an old mine tunnel in the 
Pilgrims Rest area by a combined team from the Mpumalanga 
Tourism and Parks Agency (MTPA) together with the then Cave 
and Exploration Rescue and Adventure Club (Lientjie Cohen 
pers. comm.). Another colony was found in an old mine tunnel 
outside Machadodorp in 2004, this time by a combined team 
from the MTPA together with the GNoR BIG, and represented by 
a single voucher lodged at the Ditsong Natural History Museum 
as TM47615.

In 2005, a colony of between 50 and 100 of C. percivali was 
re-discovered in an abandoned gold mine, in Swaziland, near 
the South African border (MONADJEM et al., 2005). At the time 
recommissioning of the mine was being considered, threatening 
the continued existence of the colony. It is not known if the mine 
was in fact bought back into operation.

In 2007 a return visit to the Jozini Dam roost found only ‘a 
handful’ of bats (TAYLOR, 2007).

The two most recent records are from 2010, a dead unsexed 
C. percivali found at Pafuri Camp in the Kruger National Park, 
apparently killed by collision with a ceiling fan (JUBBER, 2012); 
and - most recently, a single unsexed C. percivali caught in a 
harp trap near the Gatkop Caves in Limpopo Province (CHEGE 
et al., 2014).

In light of the meagre and sporadic data obtained on the 
conservation status of C. percivali since 2004, this paper 
presents important new records, including the discovery of new 
colonies through surveys by GNoR BIG and other workers in the 
period from 2004 to mid 2013.

 MATERIALS & METHODS
Gauteng and Northern Regions Bat Interest Group 
(GNoR BIG) surveys

Over the period March 2008 to July 2013 we conducted 29 
general bat surveys in the South African provinces of Limpopo, 
Gauteng, North West, Mpumalanga and Free State. These 
surveys focused on the Limpopo Province, with certain sites 
surveyed more than once (Table 1).

Survey duration ranged from one to five nights, but usually 
consisted of two nights of mistnetting and the setting of harp 
traps, typically on farms or nature reserves. Usually two harps 
were in use; a double bank model from Austbat with a capture 
area of 1.8 m height x 2 m width and a 25 mm line spacing, and 
a smaller home-made double bank trap (1.5 m height x 1.2 m 
width) with the same line spacing. 

If caves, old mine tunnels or other anthropogenic cavities were 
present, these were explored during the day. In some cases one 
or two harp traps were set at night at cavity entrances. 

Captured C. percivali were identified by their unique 
morphological profile, namely the trident noseleaf, the short 
rounded ears lacking ridges, the yellowish pelage, and the 
relatively small forearm size and body mass. Single voucher 
specimens were taken at two of the localities as allowed by the 
permits issued by the relevant nature conservation authority.

For other species mentioned in the text, identification was by a 
combination of morphology, measurements of forearm and mass, 
dental arrangement and analysis of echolocation recordings. 
Those bats that could not be identified with confidence to species 
level are referred to by their generic name only.

Study by the Department of Microbiology and Plant 
Pathology, University of Pretoria (DMPP UP)

In eastern Limpopo Province, a large colony of Rousettus 
aegyptiacus (E. Geoffroy, 1810) in a cave bordering the 
Legalameetse Nature Reserve is being studied by a team from 
the Department of Microbiology and Plant Pathology, University 
of Pretoria (DMPP UP). 

Province No. of surveys No. of localities
Limpopo 14 10
Gauteng 4 3
Free State 4 2
Mpumalanga 5 4
North West 2 2

Table 1: Breakdown of survey provinces between Mar 2008 and Jul 2013.
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Their harp trap set at the cave entrance on several nights 
through early 2013 to trap R. aegyptiacus and Miniopterus 
natalensis (A. Smith, 1833), captured individuals of several other 
bat species. These included C. percivali which were identified 
using external morphological characters and a single voucher 
was taken. Specifications of the harp trap used are not known 
(Stewart McCulloch, DMPP UP, pers. comm.).

RESULTS
C. percivali was captured on five of the GNoR BIG surveys, 

three in Limpopo and two in Gauteng Province. At a sixth site 
(Lekgalameetse) in Limpopo Province, this species was found 
by the team from the DMPP UP.

Detailed results for each of the localities is described in the 
following sections (see also Table 2).

Locality 1: Pafuri River Camp, extreme north-eastern 
Limpopo Province [22.4228o S 31.0363o E]

The camp is in a semi-arid savanna region in an unprotected 
area bordering the Makuya Park nature reserve and the Kruger 
National Park, adjoining the Mutale River. It is not to be confused 
with Pafuri Camp approximately twenty kilometres away within 
the Kruger National Park, which is the site of the more recent 
published record of C. percivali (JUBBER, 2012) (22.4209o S 
31.2295o E).

Between 6 - 10 November 2009, a general bat survey used 
mistnets and two harp traps in a section of riverine woodland.

On the second night, a female C. percivali was captured at 
about 22h30 in the Austbat harp trap erected under a large 
Nyala tree (Xanthocercis zambesiaca).  

Following measurement of its forearm (35 mm) and mass (5.0 
g), and recording photographs, this bat was released.  

Although the two harp traps were set at two new sites every 
night in this locality for three nights within the same habitat, no 
further C. percivali were caught.

A total of twelve species were captured on this survey 
including Scotophilus leucogaster (Cretzschmar, 1826) which 
is quite localised in South Africa (MONADJEM et al., 2010), 
and Rhinolophus swinnyi Gough, 1908 which is categorised as 
Endangered (FRIEDMANN and DALY, 2004).

Between the 22nd and 26th April 2011, a second survey was 
conducted at Pafuri River Camp, using the same methodology 
that included the setting of a harp trap in the position in which the 
C. percivali was caught previously. Five additional species were 
recorded including the scarce Chaerephon ansorgei (Thomas, 
1913), but no C. percivali.

Locality 2: Kromdraai Mine, Gauteng Province 
[26.0036o S 27.7767o E]

This locality is in the Savanna Biome (MUCINA and 
RUTHERFORD, 2006). Originally a gold mine, Kromdraai was 
closed in 1914 (FLEMINGER, 2008).

On 26 March 2011, several of the tunnels were explored during 
the day, but only a few Rhinolophids were found. That same 
night a harp trap was erected at sunset in one of the entrance 
tunnels. 

About a dozen Miniopterids (presumed to be M. natalensis), 
six Rhinolophids (presumed to be R. clivosus Cretzschmar, 
1826), and a single female C. percivali  (age not determined) 
were captured.

This individual was photographed, but died during handling. It 
has been lodged as a voucher specimen at the Durban Museum 
of Natural Science, as DM14071.

Locality 3: Mamelodi Cave, Hennops River, Gauteng 
Province [25.8289o S 27.9892o E]

The cave is situated on private property in a rural area near 
a small perennial river.  Although the region is categorised in 
the Grassland Biome (MUCINA and RUTHERFORD, 2006), 
the local vegetation is better described as savanna since 
trees (Searsia leptodictya, Celtis africana, Olea europaea) are 
relatively abundant. 

The accessible part of the cave consists of one main chamber 
that is roughly 50 metres long, 10 metres wide, 1 to 3 metres 
high, and three or four smaller side chambers. On the 7th May 
2011 this roost was investigated in the daytime and only a few 
unidentified rhinolophid and nycterid bats were seen. A harp 
trap was set before sunset such that it effectively covered the 
entrance of which there is only one known. 

In the early part of the night, a few dozen miniopterids, six 
Myotis tricolor (Temminck, 1832), and about a dozen R. simulator 
K. Andersen, 1904 were captured. Later, about ten nycterids 
(presumed to be Nycteris thebaica E. Geoffroy, 1813) were 
caught, and at about 21h00 a single C. percivali of undetermined 
age or sex, was captured. It was not examined in detail and 
released quickly after being photographed. 

It was later noted that there was another cave approximately 
fifty metres away. The accessible portion was roughly a fifth 
of the volume of the first cave and it is not known if they are 
connected. There was a fair amount of bat traffic observed at the 
entrance but no trapping was attempted.

A few months later on the night of 24 August 2011 a harp trap 
was once again set at the entrance of the primary cave before 
sunset.

This time the same group of species were found with the 
exception of C. percivali.

Locality 4: Gatkop Cave 1 and Gatkop Cave 2, 
Thabazimbi area, Limpopo Province [Gatkop Cave 
1: 24.6180o S 27.6523o E ; Gatkop Cave 2: 24.6167o S 
27.6667o E]

These are two caves situated about six hundred metres apart, 
in a hilly region known for rich deposits of iron ore and the large 
scale mining thereof. The surrounding area is undeveloped 
and falls in the Savanna Biome (MUCINA and RUTHERFORD, 

GNoR BIG I.D. 
and/or mu-
seum number 
in brackets

Date found Locality Site Habitat GPS coordinates Elevation

20091107-1 7 Nov 2009 Pafuri River Camp Riverine woodland 22.4228o S 31.0363o E 279 m

20110326-1V 
(DM14071) 26 Mar 2011 Kromdraai Mine Savanna 26.0036o S 27.7767o E -

20110507-1 7 May 2011 Mamelodi Cave Savanna 25.8289o S 27.9892o E -

20110924-4V 24 Sep 2011 Gatkop Cave 1 Savanna 24.6180o S 27.6523o E 986 m

- 15 Apr 2012 Gatkop Cave 2 Savanna 24.6167o S 27.6667o E 1014 m

- 18 Aug 2012 Monate Private Game Reserve Savanna 24.7955o S 27.6887o E 1219 m
(TM48672) Feb/Mar 2013 Lekgalameetse Savanna 24.1167o S 30.1167o E -

Table 2: Summary of data pertaining to the records for C. percivali discussed in this paper.
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2006). Both caves have not been thoroughly explored but are 
believed to be extensive. 

Gatkop Cave 1
This cave is not far from a road and is easily accessed. It is 

subject to frequent visits by local religious groups which may 
make fires inside the cave although it appears that these are 
usually limited to the area near the entrance. There are also 
candles and other paraphernalia littered throughout the main 
accessible chamber which is reasonably large. 

It has been known to GNoR BIG as a C. percivali roost since at 
least September 2005 when a single female was captured with 
a hand net at the entrance to the cave on a night visit. The bat 
was released.  

A few months later, in February 2006 a dead C. percivali 
was found at the same site by Stan Rodgers of the Limpopo 
Department of Economic Development, Environment & Tourism 
(pers. comm., 2011). The specimen was not lodged at a 
museum.

On 24 September 2011, we ventured into the cave in order 
to do an improved assessment of its bat life. During the day the 
main accessible chamber was inspected.  Old guano was found 
to be extensive and widespread, but very little of it was fresh. 
No bats other than a handful of R. smithersi Taylor, Stoffberg, 
Monadjem, Schoeman, Bayliss and Cotterill, 2012 were seen. 

At sunset the two harp traps were erected at the cave entrance 
such that they covered roughly a third of its area. It was therefore 
possible for much of the bat traffic to avoid the traps.

The following species were captured with approximate 
numbers of each: thirty miniopterids (presumed to be M. 
natalensis), six R. simulator, five R. blasii Peters, 1867, three 
Hipposideros caffer (Sundevall, 1846), two Myotis tricolor, two 
R. smithersi, two Nycterids (presumed to be N. thebaica) and 
four C. percivali. This gives a total of eight species.

One of the C. percivali was examined and photographed 
and then released with no apparent harm done. However the 
bat showed difficulty flying and kept falling to the floor. After 
this continued for some time the decision was made that it 
was unlikely to survive and it was euthanazed and taken as a 
voucher specimen for the University of Cape Town (Accession 
number not yet available).

We returned on 14 April 2012 when we inspected the main 
accessible chamber of the cave during the day. About twenty 
R. smithersi, three R. blasii, a R. simulator and about five 
Miniopterids were found. 

Gatkop Cave 2
Entry to this cave requires ropes and it is believed that it is 

rarely accessed by humans and probably only by cavers. It is 
uncertain whether it links to Gatkop 1. The cave is difficult to 
locate and the entrance is partially blocked by a tree.

On 28 January 2012 a team of cavers together with Lientjie 
Cohen of the Mpumalanga Tourism and Parks Agency, surveyed 
the cave during the day. The party found a colony of about 
eighty C. percivali (L. Cohen, pers. comm., 2012). Several males 
were caught with a hand net and a female carrying a pup was 
observed. This confirmed that Gatkop 2 is a breeding site for this 
species.

Also found were R. blasii and a few hundered Miniopterids.
As with Gatkop 1 we decided that an improved assessment of 

the bat life in the cave could be done by trapping at its entrance 
at night. So on 15 April 2012, we attempted to erect a harp 
trap at the cave entrance but did not succeed due to its almost 
horizontal orientation and the obstruction of the tree. Instead we 
set the trap close by, in what we expected would be one of the 
flight paths for exiting bats. Therefore many of those emerging 
(and returning) would have avoided the trap.

Over the next approximately two and a half hours, about a dozen 
Myotis tricolor were captured, four R. blasii and one female C. 
percivali which was quickly released. Ambient Rhinolophid calls 
with a peak frequency of 82 kHz were also recorded indicating 
the presence of what was most likely R. simulator.

Locality 5: Monate Private Game Reserve, Rooiberg 
area, Limpopo Province [24.7955o S 27.6887o E]

This reserve has similar hilly savanna terrain to the Gatkop 
Caves area which is about thirty kilometres away. On it are 
roughly a dozen tunnels of an abandoned tin mine. 

On 18 August 2012 most of the tunnels were inspected during 
the day. About half were found to harbour bats. The following 
species were found, usually in small groups: R. clivosus, R. 
smithersi, R. simulator and a single M. natalensis.

One tunnel in particular seemed to have higher populations 
than the others judging by the amount of guano present. Its 
entrance was inclined downwards at about thirty degrees and 
extended about twenty metres to a T-junction. The right arm of 
the junction was about fifteen metres long, knee-deep in water 
and guano, and inhabited by 300 to 400 R. simulator. We were 
unable to inspect the left arm of the junction because it was 
about waist-deep in water and guano.

That evening, at sunset, a harp trap was set such that it 
covered most of the tunnel entrance, for about two hours. Over 
this period the following species were captured: approximately a 
dozen R. simulator, five C. percivali, three Hipposideros caffer, 
three N. thebaica, three R. blasii, and one Myotis tricolor. Three 
of the C. percivali were examined and found to be females and 
all were released quickly.

The same night, an identical trapping procedure was followed 
at another tunnel where the single M. natalensis was found 
together with a few Rhinolophids during the day. In this case, 
hundreds of M. natalensis were captured with a few dozen 
Rhinolophids.

Locality 6: Lekgalameetse Nature Reserve area, 
eastern Limpopo Province [24.1167o S 30.1167o E]

This cave is situated in a savanna area just outside the border 
of the Lekgalameetse Nature Reserve. 

In early February 2013, a harp trap set at the cave entrance 
some time after sunset captured four C. percivali, three of which 
were then released. A single voucher male is lodged at the 
Ditsong Museum of Natural History, specimen TM48672.

About a month later, the same procedure yielded one male 
and one female – both released. 

The age or reproductive status of any of the bats captured, is 
not known.

A notable variety of other species were also reported from the 
trapping sessions, namely: R. aegyptiacus, M. natalensis, Myotis 
tricolor, H. caffer, R. darlingi K. Andersen, 1905, R. clivosus, and 
N. thebaica.

Figure 1: Location of C. percivali records in South Africa, Botswana and 
Swaziland since circa 1950. Yellow circles: Museum specimens as listed 
in MONADJEM et al., 2010; Blue star: Recent Pafuri record (JUBBER 
2012); Green diamond: Approximate location of Pilgrims Rest colony 
(unpublished); Red squares: New records reported in this paper,
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Summary of results
Table 2 summarizes the findings for each of the new localities 

where C. percivali was recorded, while Figure 1 indicates the 
locations of records in South Africa since approximately 1950.

Figure 2 shows a photograph of the bat captured at two of the 
localities.

DISCUSSION
Pafuri

This region harbours a relatively high species richness of 
bats within South Africa, with the occurence of more than forty 
of the country’s approximately sixty two species recorded 
(MONADJEM et al., 2010). The discovery of C. percivali is 
therefore not unexpected. It is surprising that our 2009 finding 
is the first, and that it was not encountered in this area despite 
repeated surveys since the late 1970s (RAUTENBACH, 1997). 

There is no published information available on the foraging 
range of C. percivali. But as a clutter forager (MONADJEM 
et al., 2010), one would not expect it to travel more than a 
few kilometres from its roost, at most. This suggests that the 
specimen recently collected about twenty kilometers away 
(JUBBER, 2012) is unlikely to be from the same colony as the 
2009 individual, unless that colony moved to the 2012 site.

Relocation of colonies could be due to changing conditions 
along the river that affect prey abundance in the riverine 
woodland (e.g. the Mutale river is sometimes dry). The limiting 
factor of such movement would presumably be proximity to 
available roost sites. 

The total number of species captured for both Pafuri River 
Camp surveys is 17, an impressive tally for a site in southern 
Africa. This variety of species and the presence of those that 
are scarce and localized (Chaerephon ansorgei and Scotophilus 
leucogaster), categorized as Endangered (R. swinnyi) or 
Critically Endangered (C. percivali), emphasizes the value of the 
area for bat conservation.

Kromdraai Mine & Mamelodi Cave
Up until now, the last published records of C. percivali in 

Gauteng Province were from the 1950s (ROBERTS, 1951; 
SEAMARK, 2005). Thus after an apparent sixty year absence, 
during which the country’s smallest and most densely populated 
province (STATISTICS SOUTH AFRICA 2014) has seen major 
urbanization and development, it is a pleasant surprise to find 
that this species is not locally extinct.

In addition, Mamelodi Cave hosts four other species and is 
therefore an important site for bat conservation.

Unfortunately, judging by the extent of development in recent 
decades, we can expect increasing pressure to mount on these 
localities. It is therefore imperative for the local conservation 
authorities to pay special attention to them to pre-empt this 
threat. 

Gatkop Caves
Gatkop Cave 1 was previously referred to as Sandspruit Cave 

1 (KEARNEY and SEAMARK, 2012). It has been known as a 
major bat roost at least as far back as the late 1950s, when 
it was regularly investigated by members of the Transvaal 
Museum Bat Banding Project (VAN DER MERWE, 1975), a 
study which spanned several years. Noted for a large maternity 
colony of M. natalensis, many individuals of this species were 
banded. Other species listed as banded from this cave are R. 
blasii, R. hildebrandtii, R. simulator and N. thebaica (Transvaal 
Museum Bat Banding Project, unpublished records). There are 
also references to Myotis tricolor (VAN DER MERWE, 1987) 
being found here around that time. 

So all the species that were recorded on contemporary surveys 
were known to be present decades earlier, apart from H. caffer 
and C. percivali. This does not necessarily mean that the latter 
species were absent. The lack of literature references to their 
capture by mistnets, as well as my own experience, indicates 
that these bats have to be caught by hand (or hand net) or by 
the use of harp traps. It is possible that they were missed in 
cave inspections or that only mistnets were used. Indeed in two 
references (VAN DER MERWE, 1975 , 1987) only capture by 
hand or hand net are mentioned. Although in a another paper 
(NORTON and VAN DER MERWE, 1978) use of a modified 
Constantine trap is referred to at a cave in Gauteng Province. 
So perhaps harp traps were only used in a latter stage of the 
banding project.

Of interest is that there are also records from nearby 
Rookpoort Guano Cave of two C. percivali which were captured 
for the Transvaal Museum Bat Banding Project in October 1960 
(Transvaal Museum Bat Banding Project, unpublished records). 
In December 1967 a small breeding cluster of C. percivali 
was found there (VAN DER MERWE, 1987). In this reference 
the location of the cave is given incorrectly as nine kilometers 
north west of Sandspruit Cave 1 (Gatkop Cave 1). In another 
publication (VAN DER MERWE, 1975) the correct location 
is given for both caves indicating that it is Sandspruit that is 
north west of Rookpoort, not the other way round. The correct 
coordinates are therefore:

Sandspruit Cave 1  24.6167o S ; 27.6667o E     
Rookpoort Guano Cave  24.6500o S ; 27.7333o E
With a breeding colony of C. percivali Rookpoort Guano 

Cave was obviously of some importance to this species, but 
we do not know the current state thereof and it would be worth 
investigating.

For Gatkop Cave 2 (previously referred to as Sandspruit Cave 
2), there are no banding records and it appears to have been 
little studied, possibly due to the difficulty of access. With the 
recent confirmation as a current breeding roost, it is a critical site 
for C. percivali. 

It is clear that the Gatkop Caves are important as C. percivali 
roosts. But they are also notable for the variety of bats that take 
refuge there, with at least nine species confirmed. Amongst 
these, the uncommon R. blasii of which few roosts are known in 
the country. In addition, the caves are utilized by large maternity 
colonies of M. natalensis. In terms of bat conservation, the 
Gatkop Caves are therefore of major value. 

Figure 2: C. percivali was captured at four of the six localities. Top: No. 
20091107-1 from Pafuri River Camp (photo by Sharron Reynolds). Bottom: 
One of the bats captured at Monate Private Game Reserve (photo by 
Leon de Kock).
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Monate
It is not surprising to find C. percivali at Monate considering its 

proximity to the Gatkop Caves. The more striking result of the 
survey is not related directly to C. percivali but that there was a 
two orders of magnitude difference between the number of M. 
natalensis found during the day in one of the tunnels, versus 
those captured while emerging at night. 

As with Gatkop, the high species richness of bats (at least nine 
species) which utilize the tunnels (including R. blasii) makes this 
site of great importance to bat conservation in the country.

Fortunately this is a private reserve and currently there are no 
threats imminent and little disturbance.

Lekgalameetse
As with Mamelodi Cave, Gatkop Caves and the Monate 

tunnels, the Lekgalameetse cave is valuable not only as a C. 
percivali roost but also due to the high diversity of bats that are 
to be found there. It is also important for its large population of 
R. aegyptiacus.

However, being located just outside the Lekgalameetse 
Nature Reserve leaves it unprotected and hence vulnerable 
to disturbance. Ideally, it should become incorporated into the 
reserve.

General
Of the new records presented here, only those from Pafuri and 

Lekgalameetse rate significant range extensions within South 
Africa. The other localities are vouched for by historical records, 
but the majority are decades old. Therefore the recent findings 
of C. percivali at these sites are still important in confirming the 
persistence of populations.

The consensus is that C. percivali is not common or even locally 
abundant anywhere where it occurs (e.g. RAUTENBACH, 1982; 
COTTERILL, 2001; MONADJEM et al., 2010). And although, as 
suggested by SEAMARK (2005), these new data demonstrate 
that this bat is more numerous than museum specimens indicate, 
it remains relatively rare, considering infrequent captures in 
suitable habitat (savanna or woodland) near suitable roosts. But 
this could also reflect its ability to avoid mistnets and possibly 
harp traps that have been used less commonly especially before 
the 1980s.

Why then, the proliferation of records of C. percivali in the last 
few years?

This can be partially attributed to an increased amount of bat 
workers surveying in the field in recent years in South Africa 
(including GNoR BIG). However, in my opinion, the primary 
reason for the improved capture rate of this species which evades 
mistnets, can be credited to the use of harp traps, especially at 
the entrance to roosts. 

This is borne out by the fact that all our C. percivali captures 

were by harp trap.  And for bats of all species, many more were 
captured in a harp trap set at the entrance of each roost, than 
was seen within during the day when it was possible to inspect 
them.

This demonstrates that cavities such as caves and even 
anthropogenic tunnels cannot be comprehensively surveyed for 
bats by inspection alone. Where practical, all known entrances 
and exits must be covered entirely by harp traps, with all gaps 
closed.

This may be particularly relevant to C. percivali: SEAMARK 
(2005) made the same point as above, referring to his experience 
at Miggies Gat when he had inspected the cave for this species 
and found nothing during the day. That night more than 35 
individuals of this bat species were caught in a harp trap at the 
entrance, as well as several other species. 

ROBERTS (1956) concluded that the short wings of C. 
percivali allowed it access to quite small apertures. Although 
C. percivali is a relatively small bat, its wingspan could not be 
considered very much less than say a R. simulator, R. blasii 
or H. caffer, which are only a little larger. Therefore there is a 
range of species that can take refuge via narrow tunnels and 
this capability is surely not restricted to C. percivali. I would 
then assert that the reason for the difficulty in locating this bat in 
roosts is not due to its superior access ability, but rather that it 
has a greater tendency to seek the remoter, darker, more secure 
chambers than other species.

This ties in with the experience of Lientjie Cohen that they 
often roost in deeper areas of caves (pers. comm. 2012), which 
can be inaccessible.

Anecdotal reports by bat workers maintaining that C. percivali 
dies relatively easily from stress, suggest that this species 
has a sensitive temperament. This corresponds with our own 
experience with the sudden death of the Kromdraai individual, 
and the poor condition and necessary euthanasia of the Gatkop 
1 specimen, both shortly after capture. In addition, the two 
individuals banded as part of the Transvaal Museum Bat Banding 
Project at Rookpoort Guano Cave in 1960 have the following 
comments listed for each: “Banded & released Sandfontein as 
from 9pm. Flew off weakly” and “Died on banding site (specimen)” 
(Transvaal Museum Bat Banding Project, unpublished records).

These responses of C. percivali to handling stress could be 
cases of capture myopathy, the generic term for a syndrome 
in which animals can die shortly after prolonged pursuit and/or 
capture, apparently due to the physiological stress of acidosis 
that results in the breakdown of skeletal muscle (CLARKE et al., 
2013). Although the condition has been reported in a variety of 
mammals and birds, this appears to be the only published case 
of capture myopathy in bats. In this instance  (JUNG et al., 2002) 
the demise of a Lasiurus cinereus (de Beauvois, 1796) on two 
seperate occasions was documented in which the bats did not fly 
away after release and external post mortem examination found 

Roost Province Type Estimated 
colony size Year last assessed

Jozini Dam Wall Kwa-Zulu Natal Inspection Tunnel <10 2007
Sudwala Cave (Miggies Gat) Mpumalanga Cave 50-80 2009
Pafuri River Camp Limpopo unknown unknown 2009
Pilgrims Rest* Mpumalanga Cave 50-80 2010
Machadodorp* Mpumalanga Old mine tunnel 50-80 2010
Mamelodi Cave Gauteng Cave unknown 2011
Kromdraai Mine Gauteng Old mine tunnel unknown 2011
Pafuri Camp (Kruger National Park) Limpopo unknown unknown 2012
Gatkop Cave 1 Limpopo Cave unknown 2012
Gatkop Cave 2* Limpopo Cave 80 2012
Monate Private Game Reserve Limpopo Old mine tunnel unknown 2012
Lekgalameetse Limpopo Cave unknown 2013

  *Information and estimates provided L. Cohen, pers. comm., 2012

Table 3: Known active C. percivali roosts reported since 2004.
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no signs of injury.  
An easily distressed animal like C. percivali would have little 

tolerance for threatening situations and regular roost disturbance 
may lead to abandonment or dissuade breeding due to feelings 
of an unsafe environment, and/or increase subsceptability to 
disease. This could explain why populations have declined so 
severely at Jozini Dam in 2002 or disappeared completely in the 
case of Wonderboom Cave near Pretoria.

Although it is known that some C. percivali colonies have 
declined, even to disappear or have been extirpated, the lack 
of comprehensive long term monitoring of all known roosts 
prevents a confident assessment of the South Africa population. 
It remains unclear whether a significant decline has occurred 
over the past decades. An additional confounding factor is that 
surveying methods in the past may have consisted of cavity 
inspection only and/or mistnetting and so were not thorough, as 
discussed in the section above. It is interesting to note, however, 
that even with a harp trap set across the roost entrance, few C. 
percivali were captured on each attempt, which is considerably 
less than the more than 35 caught by SEAMARK (2005) Miggies 
Gat.

In view of the increased conservation concern of C. percivali 
and the uncertainty regarding the status and general trend of the 
South African population(s), it is timely to summarise the status 
of all known active colonies in South Africa, since 2004 when 
C. percivali was upgraded to Critically Endangered.  Table 3 
compiles the recent findings and published data. 

Based on available, patchy surveys, the South African 
population comprises colonies numbering 20-200 individuals 
(MONADJEM et. al., 2010). If we were to assume with unrealistic 
optimism that all the sites listed as having an unknown colony 
size in Table 3 sheltered a full complement of 200 bats, it follows 
that as currently known, the total population of C. percivali in 
South Africa is possibly as small as 2000 individuals.

CONCLUSIONS
• C. percivali is more widespread and common than 

previous records suggest. However the known population 
of this bat in South Africa is estimated at less than 2000 
individuals in total.

• It has a habitat preference that ranges from savanna to 
riverine woodland.

• A thorough survey for cave dwelling bat species cannot 
be done without trapping at all known cave openings, 
inspection alone is inadequate. This is especially true for 
C. percivali due to its propensity to seek more secluded 
chambers.

• The setting of harp traps is the preferred capture method 
when surveying for this species since it cannot be caught 
in mistnets and is typically difficult to locate in roosts.

• C. percivali succumbs relatively easily from stress and 
appears to be prone to capture myopathy.

• Almost all the localities for the new C. percivali records 
reported in this paper are valuable not only for this species, 
but also due to the presence of many other species. 
These sites deserve special conservation status based on 
their importance as chiropteran habitats: The Pafuri area, 
Mamelodi Cave, Gatkop Caves, Monate Private Game 
Reserve and the Lekgalameetse Cave area.
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abundance using a simple and effective new method. We found that bat activity of the families Vespertilionidae and Hipposideridae, 
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between habitats. The water pools appeared to have an influence on bat community structure and seem to play an important role on 
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Evidence for long-term cooperative relationships comes from several social birds and mammals. Vampire bats demonstrate 
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rotundus and four other group-living bats, Artibeus jamaicensis, Carollia perspicillata, Eidolon helvum and Rousettus aegyptiacus, 
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grooming in all species, but social grooming rates were on average 14 times higher in vampire bats than in other species. Self-
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of wild birds is widespread, thus when extrapolated to the island’s entire rural population, this practice is likely to be unsustainable, 
particularly for endemic pigeons that are also commercially hunted. Our results suggest that rural populations in São Tomé largely 
depend on protein from introduced wild species, with native and endemic fauna constituting less important sources. However, 
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endemic birds and native fruit bats are extensively harvested for household consumption and constitute a commonly used resource 
that urgently needs to be regulated.
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African Journal of Wildlife Research 45(3): 301–311. doi: 10.3957/056.045.0301.

Using a standard protocol, we conducted vertebrate roadkill surveys in the Greater Mapungubwe Transfrontier Conservation Area 
(GMTFCA), South Africa, which is a World Heritage Site. A total of 991 roadkill were recorded on the paved roads and 36 roadkill 
on the unpaved roads. Identifiable roadkill comprised 162 species from 24 orders and 65 families. Ninety-three roadkill could not 
be identified to species level. Roadkill counts were strongly influenced by road type and season. More roadkill was recorded on the 
paved than the unpaved roads. Irrespective of road type, the proportion of roadkill was greatest in the hot/wet season (4.3 paved 
roadkill/km/day paved and 1.3 roadkill/km/day unpaved) and lowest in the cold/dry season (2.0 roadkill/km/day paved and 0.1 
roadkill/km/day unpaved). The high numbers of vertebrates identified as roadkill suggests that road traffic has the potential to directly 
and negatively affect biodiversity conservation in this part of South Africa. We recommend continued roadkill data collection across 
South Africa to assist with creating an inventory of species most likely to be at risk from roads. This will, in turn, better in form the 
implementation.

CUI, J. and WANG, L.-F. 2015. Genomic mining reveals deep evolutionary relationships between Bornaviruses 
and bats. Viruses 7: 5792–5800. doi: 10.3390/v7112906.

Bats globally harbor viruses in order Mononegavirales, such as lyssaviruses and henipaviruses; however, little is known about their 
relationships with bornaviruses. Previous studies showed that viral fossils of bornaviral origin are embedded in the genomes of 
several mammalian species such as primates, indicative of an ancient origin of exogenous bornaviruses. In this study, we mined the 
available 10 bat genomes and recreated a clear evolutionary relationship of endogenous bornaviral elements and bats. Comparative 
genomics showed that endogenization of bornaviral elements frequently occurred in vesper bats, harboring EBLLs (endogenous 
bornavirus-like L elements) in their genomes. Molecular dating uncovered a continuous bornavirus-bat interaction spanning 70 
million years. We conclude that better understanding of modern exogenous bornaviral circulation in bat populations is warranted.

DAY, J., BAKER, J., SCHOFIELD, H., MATHEWS, F. and GASTON, K. J. 2015. Part-night lighting: implications for 
bat conservation. Animal Conservation 18(6): 512–516. doi: 10.1111/acv.12200.

Artificial night time lighting has many effects on biodiversity. A proposed environmental management option, primarily to save 
energy, is to alter the duration of night lighting. Using the greater horseshoe bat Rhinolophus ferrumequinum as an example of a 
photophobic species, we explored roadside behaviour patterns throughout the night to assess the potential impact of part-night 
lighting. We found a large primary peak in activity 1 h after sunset, followed by a smaller secondary peak before sunrise. Simulated 
part-night lighting scenarios reveal that to capture a large proportion of bat activity, streetlights should be switched off before 
midnight. Current proposed uses of part-night lighting are unlikely to capture natural peaks in activity for nocturnal species.

DJOSSA, B. A., TONI, H. C., ADEKANMBI, I. D., TOGNON, F. K. and SINSIN, B. A. 2015. Do flying foxes limit 
flower abortion in African baobab (Adansonia digitata)? Case study in Benin, West Africa. Fruits 70(5): 
281–287. doi: 10.1051/fruits/2015029.

Introduction. The plant baobab (Adansonia digitata L.) is a multipurpose tree in Sub-Saharan Africa. This study investigates the 
role of bat-induced pollination in baobab fruiting. Materials and methods. The tree was studied in three different climatic regions in 
Benin Republic: Matéri, Dassa-Zoume and Come-Houéyogbé, representing the Northern, Central and Southern parts of the country, 
respectively. Tree size (diameter at breast height, height, crown diameter) and flower size (sepals and petals length and width) were 
measured from each of the trees in the study areas and flower visitation by bats was monitored. Bats’ contribution to pollination 
success was also evaluated by monitoring caged and free flowers. Results and discussion. There were significant differences in 
tree and flower sizes among the three regions. Significant differences were also observed in the mean number of bat visits per tree 
and pollination success among tree populations, but, fruit set per tree was not significantly different among baobab populations, 
at least in the first 8 weeks. In all populations, flower abortion was significantly elevated in caged flowers. Conclusion. Based on 
findings of this study, it can be concluded that bat-pollination increases the fruit set rate, making it an important factor for in situ 
regeneration of baobab trees in the country.

FAHR, J., ABEDI-LARTEY, M., ESCH, T., MACHWITZ, M., SUU-IRE, R., WIKELSKI, M. and DECHMANN, D. K. 
2015. Pronounced seasonal changes in the movement ecology of a highly gregarious central-place 
forager, the African Straw-Coloured Fruit Bat (Eidolon helvum). PloS ONE 10(10): e0138985. doi: 10.1371/
journal.pone.0138985.

Background Straw-coloured fruit bats (Eidolon helvum) migrate over vast distances across the African continent, probably following 
seasonal bursts of resource availability. This causes enormous fluctuations in population size, which in turn may influence the bats’ 
impact on local ecosystems. We studied the movement ecology of this central-place forager with state-of- the-art GPS/acceleration 
loggers and concurrently monitored the seasonal fluctuation of the colony in Accra, Ghana. Habitat use on the landscape scale 
was assessed with remote sensing data as well as ground-truthing of foraging areas. Principal Findings During the wet season 
population low (~ 4000 individuals), bats foraged locally (3.5–36.7 km) in urban areas with low tree cover. Major food sources during 
this period were fruits of introduced trees. Foraging distances almost tripled (24.1–87.9 km) during the dry season population peak 
(~ 150,000 individuals), but this was not compensated for by reduced resting periods. Dry season foraging areas were random with 
regard to urban footprint and tree cover, and food consisted almost exclusively of nectar and pollen of native trees. Conclusions 
and Significance Our study suggests that straw-coloured fruit bats disperse seeds in the range of hundreds of meters up to dozens 
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of kilometres, and pollinate trees for up to 88 km. Straw-coloured fruit bats forage over much larger distances compared to most 
other Old World fruit bats, thus providing vital ecosystem services across extensive landscapes. We recommend increased efforts 
aimed at maintaining E. helvum populations throughout Africa since their keystone role in various ecosystems is likely to increase 
due to the escalating loss of other seed dispersers as well as continued urbanization and habitat fragmentation.

FISHER, R. D. and LUDWIG, C. A. 2015. Catalog of type specimens of recent mammals: orders Didelphimorpha 
through Chiroptera (excluding Rodentia) in the National Museum of Natural History, Smithsonian 
Institution. Smithsonian Contributions to Zoology 644: 1–110.

The type collection of Recent Mammals in the Division of Mammals, National Museum of Natural History, Smithsonian Institution, 
contains 821 specimens bearing names of 810 species-group taxa of Didelphimorphia through Chiroptera, excluding Rodentia, as 
of June 2014. This catalog presents an annotated list of these holdings comprising 789 holotypes, 26 lectotypes, 11 syntypes (22 
specimens), and 4 neotypes. Included are several specimens that should be in the collection but cannot be found or are now known 
to be in other col- lections. One hundred and twenty-eight of the names are new since the last type catalog covering these orders, 
Arthur J. Poole and Viola S. Schantz’s 1942 Catalog of the Type Specimens of Mammals in the United States National Museum, 
incuding the Biological Surveys Collections (Bulletin of the United States National Museum, 178). Five specimens reported therein 
were subsequently sent to the National Museum’s Paleobiology Department collection and are mentioned only briefly in this work. 
They are Acratoenus? comes Miller, 1929, Paraconus serus Miller, 1929, Nesophontes hypomicrus Miller, 1929, Nesophontes 
paramicrus Miller, 1929, and Nesophontes zamicrus Miller, 1929. Orders and families are arranged systematically following D. E. 
Wilson and D. M. Reeder’s 2005 Mammal Species of the World: A Taxonomic and Geographic Reference, volume 1, third edition; 
within families, currently recognized genera are arranged alphabetically; within each currently recognized genus, species and 
subspecies accounts are arranged alphabetically by original published name. Information in each account includes original name 
and abbreviated citation thereto, current name if other than original, citation for first use of current name combination for the taxon 
(or new name combination if used herein for the first time), type designation, U.S. National Museum catalog number(s), preparation, 
age and sex, date of collection and collector, original collector number, type locality, and remarks as appropriate. Digital photographs 
of each specimen will serve as a condition report and will be attached to each electronic specimen record.

FREULING, C. M., BINGER, T., BEER, M., ADU-SARKODIE, Y., SCHATZ, J., FISCHER, M., HANKE, D., HOFFMANN, 
B., HӦPER, D., METTENLEITER, T. C., OPPONG, S. K., DROSTEN, C. and MÜLLER, T. 2015. Lagos bat 
virus transmission in an Eidolon helvum bat colony, Ghana. Virus research 210: 42–45. doi: 10.1016/j.
virusres.2015.07.009.

A brain sample of a straw-coloured fruit bat (Eidolon helvum) from Ghana without evident signs of disease tested positive by 
generic Lyssavirus RT-PCR and direct antigen staining. Sequence analysis confirmed the presence of a Lagos bat virus belonging 
to phylogenetic lineage A.  Virus neutralization tests using the isolate with sera from the same group of bats yielded neutralizing 
antibodies in 74% of 567 animals. No cross-neutralization was observed against a different Lagos bat virus (lineage B).

GUNNELL, G. F., BUTLER, P. M., GREENWOOD, M. and SIMMONS, N. B. 2015. Bats (Chiroptera) from Olduvai 
Gorge, Early Pleistocene, Bed I (Tanzania). American Museum Novitates 3846: 1–36.

Olduvai Gorge in Tanzania is most famous for producing some of the first discoveries of fossil hominins in East Africa. Zinjanthropus 
(= Paranthropus) boisei was initially discovered in 1959 from Olduvai Bed I. During screen-washing operations to search for more 
hominin material at Olduvai, an associated faunal assemblage was accumulated including 40 numbered specimens of fossil bats. 
Except for seven dental specimens, this collection consists entirely of postcrania, almost exclusively complete or fragmentary humeri 
representing both proximal and distal ends. Although briefly discussed in preliminary reports, these specimens have remained 
undescribed for over 50 years and have never been comprehensively compared to extant species. Our analyses indicate that the 
Olduvai bat fossils represent five families and nine genera, and include four new species: Myzopoda africana, n. sp., Cardioderma 
leakeyi, n. sp., Scotoecus olduvensis, n. sp., and Nycticeinops serengetiensis, n. sp. The Olduvai bat fossils come from the FLK 
North 1 and FLK NN1 levels, both of early Pleistocene age, and ranging between 1.80 and 1.85 Ma based on 40Ar/39Ar dating 
techniques, respectively. Compared to the meager Pleistocene bat record from elsewhere on mainland Africa, the Olduvai bat 
assemblage, although richer, is similar in the predominance of vespertilionids. The East African Olduvai bat fauna differs from 
Pleistocene faunas from South Africa in including both Myzopoda and Cardioderma but lacking both hipposiderids and rhinolophids. 
These taxonomic differences are likely the result of differential sampling due to variation in roosting site preferences (cave-dwelling 
vs. non-cave-dwelling taxa) and foraging habitats (open vs. forested) in East and South Africa.

GUNNELL, G. F., WINKLER, A. J., MILLER, E. R., HEAD, J. J., EL-BARKOOKY, A. N., GAWAD, M. A., SANDERS, W. 
J. and GINGERICH, P. D. 2015 (for 2016). Small vertebrates from Khasm El-Raqaba, late Middle Miocene, 
Eastern Desert, Egypt. Historical Biology 28(1-2): 159–171. doi: 10.1080/08912963.2015.1014354.

Khasm El-Raqaba (KER) (28.4518N, 31.8348E) is a large commercial limestone quarry in Egypt’s Eastern Desert. The site is 
best known for cetacean fossils recovered from middle Eocene deposits, but remains of some geologically younger, small fossil 
vertebrates representing snakes, rodents and bats, have been recovered from karst fissure-fill deposits intrusive into the Eocene 
limestones. Comparisons with extant and extinct material reveal that the KER snakes represent two different colubrines, the 
rodents are referable to the ctenodactylid Africanomys, and the bats represent a new species of Hipposideros (Pseudorhinolophus). 
Together, faunal correlation and geological evidence are in broad agreement with a late Middle Miocene age for this KER fauna, and 
a palaeoenvironmental reconstruction of mixed subtropical and more arid microhabitats.

HERKT, K. M. B., BARNIKEL, G., SKIDMORE, A. K. and FAHR, J. 2016. A high-resolution model of bat diversity 
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and endemism for continental Africa. Ecological Modelling 320: 9–28. doi: 10.1016/j.ecolmodel.2015.09.009.
Bats are the second-most species-rich mammal group numbering more than 1270 species globally. Our knowledge of their 
geographic distributions and diversity patterns however is very limited – possibly the poorest among mammals – mainly due to their 
nocturnal and volant life history, and challenging fieldwork conditions in the tropics where most bat species occur. This knowledge 
gap obscures the geographic extent of ecosystem services provided by bats (i.e. pollination, seed dispersal and insect control), 
translates into inefficient conservation policies, and restricts macroecological analyses to coarse spatial resolutions. In contrast to 
the currently prevailing method of estimating species distributions using expert-drawn range maps, correlative species distribution 
models (SDMs) can provide estimates at very fine spatial grains and largely account for widespread sample bias as well as the 
prevalent Wallacean shortfall in species occurrence data.  Very few such studies have hitherto been published that cover a large 
and complete taxonomic group with fine resolution at continental extent. Using an unparalleled amount of occurrence data, the 
MaxEnt algorithm and tailored solutions to specific modelling challenges, we created SDMs for nearly all 250 African bat species 
to explore emerging diversity patterns at a resolution of 1 km2. Predicted species richness generally increases towards the equator 
conforming to expectations. Within the tropical area of elevated richness, several pronounced richness peaks and lows stand out, 
hinting at a complex interplay of determining factors. Richness gradients are often steep, decreasing strongly away from streams, 
and especially so in savanna biomes. Species richness also seems positively associated with rugged terrain, in particular at lower 
elevations. Centres of endemism are found primarily at low latitudes near major elevational ranges. Overlap with hotspots of species 
richness is rather low, and confined to five or six topodiverse, relatively low lying areas between western Guinea and the East African 
coast. Several poorly sampled regions are identified that may represent rewarding future survey targets. Our results demonstrate 
the value of stacking SDMs to infer plausible continent-wide diversity gradients at a spatial resolution fine enough to directly inform 
conservation policies and to open up new avenues in macroecological research.

HERRERA, J. M., COSTA, P., MEDINAS, D., MARQUES, J. T. and MIRA, A. 2015. Community composition and 
activity of insectivorous bats in Mediterranean olive farms. Animal Conservation 18(6): 557–566. doi: 
10.1111/acv.12209.

Olive (Olea europaea L.) farming is one of the most widespread agricultural practice throughout the Mediterranean basin. Current 
trends even predict an increase in land area devoted to olive farms as well as the intensification of farming practices. However, 
knowledge of the effects of olive farming on animal species still remains elusive and conservation and management guidelines 
for the relevant stakeholders are therefore urgently needed. Here, we investigate community composition and activity patterns of 
insectivorous bats in Mediterranean olive monocultures in Southern Portugal. Bats surveys were carried out in three types of olive 
farms representing increasing levels of management intensity: (1) traditional olive farms, managed with few or no chemical inputs or 
manual labor; (2) semi- intensive olive farms, which share certain characteristics with traditional plantations, but are more intensively 
managed; (3) intensive olive farms, which are managed with high and frequent chemical inputs, and highly mechanized systems. We 
found differences in species richness and activity levels between farming practices. Both the number of species and foraging activity 
declined with increasing management intensity. However, olive groves as a whole showed a lower number of species compared 
with the regional species pool and extremely low activity levels, suggesting that large and homogeneous olive monocultures may 
serve more as commuting areas than true foraging habitats for bats. To our knowledge, this is the first study explicitly demonstrating 
the pervasive impact of olive farming on the community composition and activity levels of insectivorous bats. In the face of an even-
increasing proportion of land surface devoted to olive farming in Mediterranean landscapes, our findings are therefore of great 
concern. We suggest that increasing habitat heterogeneity would contribute to preserve the community composition and ecological 
functionality of insectivorous bats in extensive olive monocultures.

KIOKO, J., KIFFNER, C., JENKINS, N. and COLLINSON, W. J. 2015. Wildlife roadkill patterns on a major highway 
in northern Tanzania. African Zoology 50(1): 17–22. doi: 10.1080/15627020.2015.1021161.

Despite expanding road networks, there is limited understanding of the effects of roads on wildlife in East Africa. We present a 
baseline survey and describe the patterns of roadkill in the Tarangire–Manyara ecosystem of Tanzania. A 75 km stretch of the Arusha 
Highway that passes adjacent to Manyara Ranch and Lake Manyara National Park was studied for 10 consecutive days in November 
2013 (the rainy season). Wildlife species killed on the road, roadkill frequency and road characteristics were determined. A total of 
101 roadkill were recorded (0.13 roadkill km−1) comprising 37 species from all terrestrial vertebrate groups, of which two species, 
house cat (Felis catus) and domestic dog (Canis lupus), were domesticated species. Birds were the most frequently killed taxon 
(50%), followed by mammals (30%), reptiles (17%) and amphibians (3%). Excluding birds, roadkill primarily consisted of nocturnal 
species (65%) versus diurnal species (35%). Most roadkill (77.3%) were encountered on road stretches adjacent to protected areas 
of Manyara Ranch and Lake Manyara National Park compared with 22.7% on the road stretches adjacent to non-protected areas. 
These findings highlight that roads are a potential threat to wildlife in East Africa and serve as a baseline for future comparisons.

LEE, A. K., KULCSAR, K. A., ELLIOTT, O., KHIABANIAN, H., NAGLE, E. R., JONES, M. E. B., AMMAN, B. R., 
SANCHEZ-LOCKHART, M., TOWNER, J. S., PALACIOS, G. and RABADAB, R. 2015. De novo transcriptome 
reconstruction and annotation of the Egyptian rousette bat. BMC Genomics 16(1): 1033. doi: 10.1186/
s12864-015-2124-x.

Background: The Egyptian Rousette bat (Rousettus aegyptiacus), a common fruit bat species found throughout Africa and the 
Middle East, was recently identified as a natural reservoir host of Marburg virus. With Ebola virus, Marburg virus is a member of 
the family Filoviridae that causes severe hemorrhagic fever disease in humans and nonhuman primates, but results in little to no 
pathological consequences in bats. Understanding host-pathogen interactions within reservoir host species and how it differs from 
hosts that experience severe disease is an important aspect of evaluating viral pathogenesis and developing novel therapeutics 
and methods of prevention. Results: Progress in studying bat reservoir host responses to virus infection is hampered by the lack of 
host-specific reagents required for immunological studies. In order to establish a basis for the design of reagents, we sequenced, 
assembled, and annotated the R. aegyptiacus transcriptome. We performed denovo transcriptome assembly using deep RNA 
sequencing data from 11 distinct tissues from one male and one female bat. We observed high similarity between this transcriptome 
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and those available from other bat species. Gene expression analysis demonstrated clustering of expression profiles by tissue, 
where we also identified enrichment of tissue-specific gene ontology terms. In addition, we identified and experimentally validated 
the expression of novel coding transcripts that may be specific to this species. Conclusion: We comprehensively characterized 
the R. aegyptiacus transcriptome de novo. This transcriptome will be an important resource for understanding bat immunology, 
physiology, disease pathogenesis, and virus transmission.

MUÑOZ-GARCIA, A., LARRAÍN, P., BEN-HAMO, M., CRUZ-NETO, A., WILLIAMS, J. B., PINSHOW, B. and KORINE, 
C. 2015. Metabolic rate, evaporative water loss and thermoregulatory state in four species of bats in the 
Negev desert. Comparative Biochemistry and Physiology, A 191: 156-165. doi: 10.1016/j.cbpa.2015.10.010.

Life in deserts is challenging for bats because of their relatively high energy and water requirements; nevertheless bats thrive in 
desert environments. We postulated that bats from desert environments have lower metabolic rates (MR) and total evaporative water 
loss (TEWL) than their mesic counter parts. To test this idea, we measured MR and TEWL of four species of bats, which inhabit the 
Negev desert in Israel, one species mainly restricted to hyper-arid deserts (Otonycteris hemprichii), two species from semi-desert 
areas (Eptesicus bottae and Plecotus christii), and one widespread species (Pipistrellus kuhlii). We also measured separately, in the 
same individuals, the two components of TEWL, respiratory water loss (RWL) and cutaneous evaporative water loss (CEWL), using 
a mask. In all the species, MR and TEWL were significantly reduced during torpor, the latter being a consequence of reductions 
in both RWL and CEWL. Then, we evaluated whether MR and TEWL in bats differ according to their geographic distributions, and 
whether those rates change with Ta and the use of torpor. We did not find significant differences in MR among species, but we found 
that TEWL was lowest in the species restricted to desert habitats, intermediate in the semi-desert dwelling species, and highest 
in the widespread species, perhaps a consequence of adaptation to life in deserts. Our results were supported by a subsequent 
analysis of data collected from the literature on rates of TEWL for bat species from desert and mesic habitats.

OGAWA, H., MIYAMOTO, H., NAKAYAMA, E., YOSHIDA, R., NAKAMURA, I., SAWA, H., ISHII, A., THOMAS, Y., 
NAKAGAWA, E., MATSUNO, K., KAJIHARA, M., MARUYAMA, J., NAO, N., MURAMATSU, M., KURODA, 
M., SIMULUNDU, E., CHANGULA, K., HANG’OMBE, B., NAMANGALA, B., NAMBOTA, A., KATAMPI, J., 
IGARASHI, M., ITO, K., FELDMANN, H., SUGIMOTO, C., MOONGA, L., MWEENE, A. and TAKANDA, A. 
2015. Seroepidemiological prevalence of multiple species of filoviruses in fruit bats (Eidolon helvum) 
migrating in Africa. Journal of Infectious Diseases 212(Suppl. 2): S101-S108. doi: 10.1093/infdis/jiv063.

Fruit bats are suspected to be a natural reservoir of filoviruses, including Ebola and Marburg viruses. Using an enzyme-linked 
immunosorbent assay based on the viral glycoprotein antigens, we detected filovirus-specific immunoglobulin G antibodies in 71 of 
748 serum samples collected from migratory fruit bats (Eidolon helvum) in Zambia during 2006–2013. Although antibodies to African 
filoviruses (eg, Zaire ebolavirus) were most prevalent, some serum samples showed distinct specificity for Reston ebolavirus, which 
that has thus far been found only in Asia. Interestingly, the transition of filovirus species causing outbreaks in Central and West Africa 
during 2005–2014 seemed to be synchronized with the change of the serologically dominant virus species in these bats. These 
data suggest the introduction of multiple species of filoviruses in the migratory bat population and point to the need for continued 
surveillance of filovirus infection of wild animals in sub-Saharan Africa, including hitherto nonendemic countries.

RAKOTOARIVELO, A. R., WILLOWS-MUNRO, S., SCHOEMAN, M. C., LAMB, J. M. and GOODMAN, S. M. 2015. 
Cryptic diversity in Hipposideros commersoni sensu stricto (Chiroptera: Hipposideridae) in the western 
portion of Madagascar. BMC Evolutionary Biology 15: 235. doi: 10.1186/s12862-015-0510-2.

Background: The Commerson’s leaf-nosed bat, Hipposideros commersoni sensu stricto, is endemic to Madagascar and is 
relatively common in the western portion of the island, where it is found in areas, including forested zones, from sea level to 1325 
m. A previous study on morphological patterns of geographic variation within the species highlighted the presence of two distinct 
morphotypes; larger individuals in the north portion of the island and smaller individuals in the south. The main aim of this study was 
to use a combination of craniodental morphology and molecular data (mitochondrial and nuclear) to test previous hypotheses based 
on morphology and clarify the evolutionary history of the species group. Methods: We sequenced mitochondrial and nuclear genes 
from Hipposideros commersoni obtained from the western portion of Madagascar, and compared them with other African species 
as outgroups. We analyzed the sequence data using Maximum Likelihood and Bayesian phylogenetic inference. Divergence dates 
were estimated using Bayesian molecular clock approach. Variation in craniodental variables was also assessed from sequenced 
individuals. Results: The molecular analyses suggest that H. commersoni is not monophyletic, with strong support for the presence 
of several independently evolving lineages. Two individuals amongst those sequenced from Isalo (south central) and Itampolo 
(southwest) form a separate clade (Clade A), distinct from other H. commersoni, and sister to continental African H. vittatus and H. 
gigas. Within the H. commersoni clade, the molecular data support two geographically distributed clades; one from the south (Clade 
B) and the other from the north (Clade C), which diverged approximately 3.38 million years ago. Morphometric data were consistent 
with the molecular analyses, suggesting a north–south break within H. commersoni. However, at some localities, animals from both 
clades occurred in sympatry and these individuals could not be differentiated based on external and craniodental measurements. 
Conclusions: Using a combination of molecular and morphological characters, this study presents evidence of cryptic diversity 
in H. commersoni on Madagascar. Further fine-scale phylogeographic studies are needed to fully resolve the systematics of H. 
commersoni. This study highlights the utility of the combined approach in employing both morphological and molecular data to 
provide insights into the evolutionary history of Malagasy population currently assigned to H. commersoni.

RAOTONDRAMANANA, C. F., RAJEMISON, B. and GOODMAN, S. M. 2015. Comportement alimentaire des 
communautés de chauves-souris animalivores de Kirindy (CNFEREF) et d’Antsahabe, Madagascar: 
répartition, partage et disponibilité de niche alimentaire. Malagasy Nature 9: 68–87.

Surveys were conducted of animalivorous bats and their available prey in the dry deciduous forest of Kirindy (CNFEREF), Morondava, 
and the humid dense forest of Antsahabe, Anjozorobe. Fecal samples from the majority of captured bats were collected. Fieldwork 
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in the Kirindy Forest was conducted in October and November 2012, the intermediate period between the dry and wet seasons, and 
a second visit in January and February 2013, during the rainy season. The fieldwork at Antsahabe was performed in January and 
March 2013, during the rainy season.  Bats were captured with mist nets and nocturnal arthropods with Malaise traps. The bioclimatic 
differences between the two study sites provide the means to compare variation in prey choice between two bat communities living 
under different ecological conditions. An additional contrast between the two sites is available water -- in the Kirindy Forest all river 
courses are seasonal, only flowing during periods of rain, while at Antsahabe there is permanent water. The majority of captured 
bats in the two communities belong to the subfamily Vespertilioninae, composed mostly of cryptic species and the subject of recent 
in-depth taxonomic studies. In order to study possible niche separation within these communities, our research was orientated on 
the diets of the individual taxa. Moreover, given differences in species richness between the two communities, it was predicted that 
there should be more functional diversity within the community with the highest species richness. Concerning measures of prey 
diversity and availability, arthropod inventories with Malaise traps were carried out in different microhabitats and in two vertical 
strata (1 - level of the soil and 2 - mid-canopy or in open areas between 3 and 5 m off the ground). These parameters combined 
with scat analyses provided the means to evaluate intraspecific and interspecific variation in the diet of animalivores bats at the 
two study sites, more precisely aspects associated with the diversity, distribution, abundance variation and co-occurrence of prey. 
This dietary study was based on the identification of non-digested arthropod remains in fecal pellets, in part using the specimens 
collected in the Malaise traps for reference material. Through comparative analysis, following the principles of null models or using 
ecological index estimators, information on food niches of small species of Vespertilioninae occurring within these two different bat 
communities were studied in detail. The importance of prey type, the degree of specialization, and the size and overlap of feeding 
niche were examined. The results indicate that in the more speciose community at Kirindy (CNFEREF) (n = 6 species), there is a 
division between sympatric taxa in the calculated niche space, as compared to the less speciose community at Antsahabe (n = 3 
species), which demonstrates broad overlap. The bats occurring at these two localities show different patterns in food preferences, 
particularly certain insect types, but without being strict specialists. Moreover, our data indicates that the space where bats hunt prey 
include areas where their preferred prey types are concentrated.

RAMASINDRAZANA, B., LE MINTER, G. and LAGADEC, E. 2015. Documented occurence of Taphozous 
mauritianus (E. Geoffroy, 1818) in Mayotte (Comoros Archipelago). Malagasy Nature 9: 109–110.

RASOANORO, M., RAMASINDRAZANA, B., RAJEMISON, B., RAZAFIMAHATRATRA, E. and GOODMAN, 
S. M. 2015. Préférence alimentaire des chauves-souris de Kianjavato, région de Vatovavy-Fitovinany, 
Madagascar. Malagasy Nature 9: 58–67.

Despite several studies on the dietary regime of Malagasy bats, numerous details remain unknown, including the types of prey 
consumed by certain species. We undertook a bat inventory in the area of Kianjavato, lowland eastern central Madagascar, to 
elucidate the diet of insectivorous bats based on arthropod fragments recovered in feces, specifically focusing on their feeding 
preferences. Bats were captured in the Kianjavato area from January to February 2014, using mist nets at five different sites and 
occasionally a harp trap. Additionally, a butterfly hand net was used to trap bats inside their day roost sites. In parallel to netting 
bats during the period they were actively foraging, Malaise traps were installed on the ground and in slightly elevated positions 
(about 2 m off the ground), in immediate proximity of capture sites, to obtain simultaneous information on arthropod prey availability, 
diversity and composition. In total, 1784 individual arthropods were collected from Malaise traps. When the data from the Malaise 
traps installed at five different sites (S1, S2, S3, S4, and S5 with five nights of trapping at each site) were combined, Collembola 
and Diptera made up a large proportion of the captured arthropods, 40.4% and 36.9% (respectively). There were significant 
differences in the abundance of Lepidoptera and Diptera collected at the five sites. However, no significant difference was observed 
in the abundance of Collembola, Coleoptera, and Hymenoptera. The diet analysis of the bat species included in the present study 
revealed 10 orders of arthropods being consumed by eight species of bats (Paremballonura atrata, Myzopoda aurita, Chaerephon 
atsinanana, Myotis goudoti, Scotophilus robustus, Neoromicia matroka, Pipistrellus raceyi, and Miniopterus egeri). These data 
provide insights into the dietary regime of four species for which no information was previously available: Paremballonura atrata, 
M. egeri, N. matroka, and S. robustus. Additionally, results obtained from this study add further information to previous findings 
on the dietary composition, based on fecal samples, of C. atsinanana, Myzopoda aurita, Pipistrellus raceyi, and Myotis goudoti. A 
comparison of the types of arthropods identified to the ordinal level in the fecal and Malaise trap samples provide insight into which 
bat species are dietary generalists or show some degree of prey specialization. Scotophilus robustus, with a forearm length of about 
64 mm, shows a preference for Coleoptera, representing more than half of prey consumed. Although Coleoptera were uncommon 
and Diptera abundant based on the Malaise trap samples, the proportion of these orders in the diet of the analyzed bat feces was 
not in parallel. The locally occurring bats show a notable degree of prey selectivity. The new information presented herein on the 
dietary preferences of different bat species during the warm season help to fill in details on the natural history of several taxa for 
which information was not previously available. Further studies are needed to better document intraspecific variation in the dietary 
regime of Malagasy insectivorous bats, particularly variation associated with seasonal or geographic variation.

ŘEŘUCHA, Š., BARTONIČKA, T., JEDLIČKA, P., ČIŽEK, M., HLOUŠA, O., LUČAN, R. and HORÁČEK, I. 2015. The 
BAARA (Biological AtomAted RAdiotracking) System: A new approach in ecological field studies. Plos 
ONE 10(2): e0116785. doi: 10.1371/journal.pone.0116785.

Radiotracking is an important and often the only possible method to explore specific habits and the behaviour of animals, but it has 
proven to be very demanding and time-consuming, especially when frequent positioning of a large group is required. Our aim was 
to address this issue by making the process partially automated, to mitigate the demands and related costs. This paper presents 
a novel automated tracking system that consists of a network of automated tracking stations deployed within the target area. Each 
station reads the signals from telemetry transmitters, estimates the bearing and distance of the tagged animals and records their 
position. The station is capable of tracking a theoretically unlimited number of transmitters on different frequency channels with the 
period of 5–15 seconds per single channel. An ordinary transmitter that fits within the supported frequency band might be used with 
BAARA (Biological AutomAted RAdiotracking); an extra option is the use of a custom-programmable transmitter with configurable 
operational parameters, such as the precise frequency channel or the transmission parameters. This new approach to a tracking 

http://dx.doi.org/10.1371/journal.pone.0116785
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system was tested for its applicability in a series of field and laboratory tests. BAARA has been tested within fieldwork explorations 
of Rousettus aegyptiacus during field trips to Dakhla oasis in Egypt. The results illustrate the novel perspective which automated 
radiotracking opens for the study of spatial behaviour, particularly in addressing topics in the domain of population ecology.

SHAPIRO, J. T. and MONADJEM, A. 2015. Two new bat species for Swaziland and a revised list for the country. 
Mammalia. doi: 10.1515/mammalia-2014-0174.

Bat distributions are still comparatively poorly known in Africa and updated national species lists do not exist for many countries. 
We present a revised checklist of the bats of Swaziland, which includes seven species not previously listed. Of these, two species 
are recent additions (Mops midas and Myotis bocagii) and these records marginally extend their known distributional range. A total 
of 26 species of bats are now known from the country, but additional surveys are predicted to add more taxa to the list. These new 
records predominantly come from human-modified landscapes, underscoring the importance of further surveys in such transformed 
habitats.

VAN CAKENBERGHE, V. 2015. Book Review: Lanza, B., U. Funaioli and M. Riccucci. 2015.  The Bats of Somalia 
and Neighbouring Areas.  Edition Chimaira, Frankfurt am Main, 566 pages, 398 illustrations, 65 color 
drawings. African Bat Conservation News 40: 2. URL: www.africanbats.org/Documents/Papers/ABCN/Van_
Cakenberghe_2015.pdf.
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