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Observations, Discussions and Updates

Observations, discussions and updates
Observation # 12: Possible Taphozous perforatus sighting

Submitted by: Wendy White
Observation by: Wendy White, Brenda Angus and Stuart Angus
Date of observation: 28 May 2011
Locality: South Africa: KwaZulu Natal: north of Jozini: Border Cave
GPS (lat long): S27 01.206 E31 59.469

Primary observation

In the cave were around 10 large dark brown bats roosting flat on the walls with a typical 
Taphozous stance. They were not a bat I have seen before but they were very curious about 
me so I tried to take some photos in the very dark part of the cave and was lucky to get this 
and a few other shots. The bat looks very like the T. perforatus photo (fig. 148b on page 258) 
in Bats of Southern and Central Africa Monadjem et al. (2010), especially the ear and tragus. 

I also got some very short duration calls at 31.9 kHz peak. The calls were recorded using the built-in digital recorder on a Tranquility Eco-Mega 
bat detector.

If they are T. perforatus then it is a huge southward extension of their range and a new bat record for South Africa. 

I need to get Department of Environmental Affairs and Tourism (DEAT) authorisation to go back and catch them though. DEAT control access 
to the cave and its contents because very early Hominid remains have been found in Border Cave see http://en.wikipedia.org/wiki/Border_
Cave and http://www.youtube.com/watch?v=CHj5Ny10k5c 

I also recorded H. caffer in the cave.

Editorial Response

That looks like a very interesting record: it’s certainly a Taphozous and, based on the distribution of species occurring in Africa, T. perforatus 
the most likely candidate. However, I wouldn’t be able to distinguish it from other Taphozous (nudiventris, hamiltoni, hildegardeae) with a 
picture and a collected specimen is needed for a firm ID. Saccolaimus, with S. peli as the sole species in Africa, can be confidently ruled out: 
it’s a species of the tropical forest zone, almost black, different head shape, VERY large, and roosting in hollow trees rather than in caves. - 
Jakob Fahr (University of Ulm, Germany)

I agree it looks quite brown but not more so than the picture by C. Dietz featured in the recent book on Bats of Southern and Central Africa 
by Monadjem et al. (2010). In other respects (ear, tragus, face, posture etc) the bat in Wendy’s photo looks a lot like the one of Dietz’s photo. 
- Peter Taylor (University of Venda, South Africa)

According to my experience with North African Taphozous species, the bat looks like T. perforatus submerged into coffee. The North African 
individuals are rather grey (tinge varies, both dark and pale) with greyish face and ears, a bit paler on the ventral side, but never as brown 
as the bat in the picture. The bat is certainly not T. nudiventris that looks completely different (another head shape). With T. hamiltoni and T. 
hildegardae I have no personal experience. - Petr Benda (National Museum (Natural History), Prague, Czech Republic)

Within Taphozous, nudiventris, hamiltoni and mauritianus are clearly excluded and perforatus is the closest candidate. In any case, taking 
into consideration the colour and the distributional data at hand, a still undescribed taxon can not be ruled out. - Gabor Csorba (Hungarian 
Natural History Museum, Hungary)

http://en.wikipedia.org/wiki/Border_Cave
http://en.wikipedia.org/wiki/Border_Cave
http://www.youtube.com/watch?v=CHj5Ny10k5c 
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Scientific contributionsHealing rates of wing membranes Pierce and  Keith (2011)

Researchers often take tissue samples from bats in the form 
of biopsies from the wing membrane (patagia).  Genetic studies 
based on DNA analysis of tissue samples are extremely valuable 
(WIMSATT et al., 2005 and references therein).  For example 
relatedness and reproductive strategies can be ascertained 
(KARUPPUDURAI and SRIPATHI, 2010).  Molecular analyses 
on tissue samples can also greatly augment discoveries of range 
expansions (MORRIS et al., 2009) and cryptic species (JACOBS 
et al., 2006).  Furthermore, isotope analysis of tissue samples can 
be used to assess critical ecological traits such as feeding patterns 
and habitat use (SULLIVAN et al., 2006).  Apart from molecular data 
from wing biopsies, the punch marks are an effective alternative to 
banding for mark-recapture studies (BONACCORSO and SMYTHE, 
1972).  The scars and unpigmented tissue that result from punches 
persist for an extended period and can be used to identify previously 
captured individuals (FAURE et al., 2009; WEAVER et al., 2009).  
Biopsy scars remain fully unpigmented for at least 6 months (Pierce, 
pers. obs.).  However, it is unclear exactly how long it takes for scars 
to fully regain pigment and so for how long such marks are useful to 
identify recaptures.

A number of researchers have reported healing rates of wing 
membranes (FAURE et al., 2009: 1151; WEAVER et al., 2009: 
221; KARUPPUDURAI and SRIPATHI, 2010: 044).  However, 
there is still very little known about the effects wing punches may 
have on survivability in African Vespers.  Here we report on the 
healing rates of wing punches of 13 free-ranging individuals of two 
Vesper species.  We predicted that biopsies taken from the wing 
membranes would fully heal within 3 – 4 weeks and show no effect 
on the survivability of biopsied bats.   Individuals of one of the 
species are still awaiting species confirmation based on molecular 
data, as external characters can only narrow identification down 
to three potential species.  For the purposes of this paper these 
bats have been categorized into a species complex, “Vesper sp.”, 
comprised of Hypsugo anchietae (Seabra, 1900); Neoromicia 

zuluensis (Roberts, 1924) and Pipistrellus rusticus (Tomes, 1861).  
Neoromicia capensis (Smith, 1829) individuals were distinguished 
from the species complex based on their larger size, specifically 
head lengths more than 16 mm (Seamark, pers. comm.).  Voucher 
specimens of both species were taken and deposited at the Ditsong 
National Museum of Natural History in Pretoria, South Africa.

Using a harp trap, we trapped bats exiting from two known roost-
sites in the buildings of lodges at Kwalata Game Ranch, Gauteng, 
South Africa (25° 23.421’ S 28° 19.309’ E).  The morning after capture 
a 3 mm circular biopsy was taken from both wing membranes of 
each bat.  Three millimetre biopsy punches are generally accepted 
for use on smaller bat species (WEAVER et al., 2009: 220).  Bats 
were then released the evening after capture.  The roost sites were 
re-trapped 11, 27 and 46 days later.  The head and forearm lengths 
of recaptured bats were used to identify individuals and compare 
healing rates to previous observations.  However, mass was not 
used to identify individual bats as it is naturally variable (Seamark, 
pers. comm.) thus bats were not re-weighed.  Recaptured bats 
were photographed with an Olympus µ850 SW digital camera set 
to macro (8 MPixel resolution, Olympus, Tokyo, Japan).  Bats were 
positioned at a standard distance from the lens and their wings 
spread to the same degree to ensure minimal contortion of the 
wounds.  A standard ruler was then positioned at the same distance 
from the lens and photographed with the same settings.  This image 
was used to calibrate a global scale in ImageJ (Broken Symmetry 
Software) which was used to gauge healing rates from the images.  
In ImageJ the area of each wound was measured in mm2 (WEAVER 
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Figure 1: Averaged wound areas of each bat at each recapture 
indicating distinct variation in healing rates in the first 2 weeks.  The 
point illustrating healed wounds (area=0 mm2) is represented by 5 
individuals (Table 1).  The point on the y-axis indicates the size of 
initial wounds for all bats (7.07 mm2).

Table 1: Time in days between recaptures and average percentage 
of biopsy wound still unhealed in 13 free-ranging individuals of two 
Vesper species.  The unhealed surface area was measured in ImageJ.  
Values were divided by 7.07 mm2 (original wound surface area) and 
multiplied by 100 giving a percentage of each wound remaining 
unhealed.  Percentages were then averaged for each bat.

Field # Sex Species
Days 

between 
captures

% of 
wound 

unhealed

MWP290111_B3 ♂ Vesper sp. 11 12

MWP290111_B4 ♂ Vesper sp. 11 26
MWP290111_B8 ♂ Vesper sp. 11 19
MWP290111_B9 ♂ Vesper sp. 11 7

MWP290111_B10 ♂ Vesper sp. 11 35

MWP290111_B12 ♀ Vesper sp. 11 5

MWP270211_B1 ♂ N. capensis 27 2

MWP270211_B3 ♂ N. capensis 27 2

MWP180111_B3 ♂ Vesper sp. 46 0

MWP180111_B4 ♀ Vesper sp. 46 0

MWP180111_B6 ♀ Vesper sp. 46 0

MWP180111_B9 ♀ Vesper sp. 46 0

MWP180111_B12 ♀ Vesper sp. 46 0
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et al., 2009: 221).  In cases where the wound was completely closed 
but a small patch of unhealed skin remained, the area of such 
patches was measured.  Each measurement was divided by 7.07 
mm2 (the surface area of a single wound) and multiplied by 100 to 
give a percentage of each wound that remained unhealed.  These 
percentages were then averaged for each bat. 

Although the relative healing rates of wing membranes varied 
among individuals, all recaptured bats showed more than 50% 
wound healing in the first 11 days (Figure 1, 2).  This result is 
somewhat contrary to the results of WEAVER et al. (2009: 221) who 
found that Myotis lucifugus (LeConte, in McMurtrie, 1831) showed 
very little healing during the first week after biopsies were taken.  
Furthermore, the wounds of M. lucifugus had all closed after only 
16 days (WEAVER et al., 2009: 221) whereas in our study slight 

wounds were still present on bats captured 27 days after being 
biopsied (Figure 3A).  These differences may, however, be a result 
of different parts of the wing membrane being biopsied in the two 
studies. FAURE et al. (2009) observed that biopsies from the tail 
membrane (uropatagium) of Eptesicus fuscus (Beauvois, 1796) 
healed faster than those on the wing membrane.  It is thus possible 
that more distal regions of the wing membrane may show higher 
healing rates than those nearer the body, or vice versa. 

In terms of time taken for wounds to heal completely our results 
are more similar to those for Cynopterus sphinx (Vahl, 1797) of 3-4 
weeks (KARUPPUDURAI and SRIPATHI, 2010: 044).  It is important 
to note that only N. capensis individuals were recaptured at 27 days 
(Table 1).  The wounds of Vesper sp. individuals may thus have 
followed a pattern closer to that reported by WEAVER et al. (2009).  

 
Figure 2: Variation in healing rates of wing punches.  Both Vesper sp. individuals show 11 days worth of wound healing: A) MWP290111_B10, 
average hole size = 2.48 mm2; B) MWP290111_B9, average hole size = 0.49 mm2 (Table 1).  Initial wound size = 7.07 mm2.  Arrows indicate 
unhealed biopsy wounds.

Figure 3: A) An individual of N. capensis showing 27 days worth of wound healing, MWP270211_B1 (Table 1).  Arrows indicate small patches 
of unhealed skin at the centre of closed wounds.  B) Completely healed wounds of a Vesper sp. individual; MWP180111_B3 (Table 1).  Arrows 
indicate unpigmented tissue of biopsy scar that can be used to identify recaptured individuals.

 © MW Pierce 2011  © MW Pierce 2011 
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Furthermore, few females were recaptured after 27 days (Table 1).   
Further study is thus needed to establish any differences in healing 
rates between sexes.  Additionally, since none of the females were 
either pregnant or lactating during this study, further information 
is required to discern whether the energy demands of different 
reproductive states may affect wound healing rates.  

Although our results are in parallel with the current literature on 
the ability of wing membranes to recover from damage rapidly, we 
cannot be 100% certain that no bats were adversely affected as not 
all marked bats were recaptured during the study.  This is not unusual 
though (WEAVER et al., 2009) and the regular fission and fusion of 
subgroups within a bat colony between numerous roosts in the same 
general area (KERTH and KÖNIG, 1999) could account for not all 
bats being recaptured.  Moreover since body mass was deemed too 
variable a measure for identifying recaptured individuals, body mass 
index (BMI) was not calculated for recaptured bats.  Since healing 
rates are directly linked with BMI (D, Reeder, pers. comm.) it will be 
an important measure to include in future studies.

Since stable isotope analyses have shown relationships between 
diet and tissue turnover (FLEMING et al., 1993; VOIGT et al., 2003; 
VOIGT and KELM, 2006), it is likely that seasonal variations in diet 
may compromise energy availability for wound healing.  In the present 
study, however, all bats were captured in late summer (January-
February) thus it is improbable that food availability constrained 
healing rates.  Interestingly, healing rates of wing membranes may 
not be representative of the turnover rate of the entire wing tissue, 
in that biopsies heal at a much higher rate than stable isotope 
turnover (VOIGT et al., 2003).  The low rate of isotope turnover in 
bat wing membranes has been attributed to high concentrations of 
slowly regenerating collagen and elastin fibres (VOIGT et al., 2003) 
which are predominantly in the middle dermal layer (HOLBROOK 
and ODLAND, 1978).  This suggests that rapid regeneration of the 
two outer epidermal layers becomes a physiological priority for bats 
when a wing membrane is wounded.

REICHARD and KUNZ (2009: 458) suggest that wounds on the 
wing membranes of bats have the potential to negatively affect 
foraging success.  However, given the context of their study, they 
likely refer to relatively extensive wounding such as that caused by 
White-nose syndrome (WNS) (REICHARD and KUNZ, 2009).  Our 
results suggest that wing biopsies show little impact on survivability.  
This is supported in the literature and further corroborated by 
evidence for bats sustaining similar wounds from natural obstacles 
(DAVIS, 1968).  Indeed REICHARD and KUNZ (2009: 462) state 
that foraging success of bats showing light wing damage resulting 
from WNS is unlikely to be affected and elaborate that light damage 
“may reflect ‘normal’ wing conditions”.  

Considering the value of wing biopsies for rapidly obtaining field-
samples for important molecular analyses as well as an effective 
method of marking individuals it should thus be encouraged as part 
of bat surveys.  Furthermore, as long as it is to be carried out by a 
person trained in the procedure, wing biopsies should no longer be 
a point of contention for ethics committees.    
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Above: Michael Pierce (right) showing an Egyptian Free-tailed bat 
(Tadarida aegyptiaca) to Kwalata director, Charl Pretorious (left), Charl’s 
children and Wits Masters student, Marco Vierra (centre). Michael is 
currently finishing his Masters field-work, assessing bat diversity and 
community composition on Kwalata Game Ranch, north of Pretoria.
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BOOKS
Happold, David 2011. African Naturalist – the Life and Times of Rodney Carrington Wood 1889 – 

1962. Book Guild, Brighton, U. K. xx + 290 pp. + 50 illus + map. ISBN: 978-184624-555-8.

Rodney Wood was a remarkable man – a great naturalist who spent 50 years mainly in Nyasaland 
(now Malawi) studying and collecting mammals, birds, fish, insects, shells and plants. After a good 
education, he turned his back on the formalities of life in England and became a cotton farmer in Africa. 
He never settled – always looking for new challenges and experiences. At various times, he owned a 
tea estate, was the first Game Warden of Nyasaland, a school teacher, and finally a beach-comber in 
the Seychelles. He was also a tracker and hunter who preferred to hunt with a bow and arrow rather 
than with a gun.

Throughout his career, collecting in the most meticulous and scientific fashion was his all-absorbing 
passion. His valuable collections are now in prestigious museums and several species have been 
named after him, and yet his name is almost unknown except to the most ardent lovers of African 
natural history. This wonderful and absorbing account of Wood’s life by a fellow African naturalist is 
based on Wood’s diaries, notebooks and collections, and on the accounts of many people who knew 
him personally. A book to delight anyone interested in natural history and Africa.

Available from www.bookguild.co.uk

PUBLISHED PAPERS
ADEDEJI, A. O., OKONKO, I. O., EYAREFE, O. D., ADEDEJI, O. B., BABALOLA, E. T., OJEZELE, M. O., NWANZE, J. C., 

and AMUSAN, T. A., 2010. An overview of rabies - History, epidemiology, control and possible elimination. African 
Journal of Microbiology Research 4(22): 2327-2338. 

Abstract: Rabies remains the most important zoonotic disease in many countries. Public concern and fears are most focused on dogs as the 
source of rabies infection to humans and other domestic animals. Several bat species are reservoir hosts of rabies and therefore can be a 
public health hazard. The possibility of a carrier state or asymptomatic form of rabies deserves serious evaluation. Rabies in most countries 
was successfully controlled through mass vaccination of dogs, long before the recognition of bat and other wildlife rabies and the availability 
of modern vaccines. Though, the epidemiology, virology, transmission, pathology, clinical manifestations, diagnosis, treatment and control of 
rabies infection have been described extensively, the incidence is increasingly on the high side. However, experts have recognized for decades 
that rabies is wholly eradicable from all species except bats through targeted mass immunization, and the chief obstacle to eradicating rabies 
especially in bats is that no one has developed an aerosolized vaccine that could be sprayed into otherwise inaccessible caves and tree trunks. 
Inventing such a vaccine is considered difficult but possible. Forestalling this problem will require active epidemiological surveillance of wild and 
domestic animals with a wide range of modern molecular and ancillary epidemiological tools. This also demands government and private sector 
intervention, funding and collaboration of professionals in human and veterinary medicine with those in the environmental sciences. Recently, 
the heroic recovery of an unvaccinated teenager from clinical rabies offers hope of future specific therapy. While post-exposure vaccination 
is essential and should be continued with improvement to achieve consistently positive results, progress toward eliminating rabies has been 
markedly faster in nations that have emphasized preventive vaccination of animals.

ADENIYI, P. A. O., OWOLABI, J. O., GHAZAL, O. K., FATUNKE, I. D., OYOWOPO, A. O., OMOTOSO, G. O., OYESOMI, T. O., 
JIMOH, O. R., and CAXTON-MARTINS, E. A., 2010. A comparative histomorphology of tongue and dentition in rats, 
bats and hedgehogs. International Journal of Biomedical and Health Sciences 6(3): 137-141. 

Abstract: This study was designed to compare the macro-and micro-anatomical features of the tongue and dentition of the hedgehogs 
(insectivorous), bats (frugivorous) and rats (omnivorous), to see if there are observable differences. This study was carried out using eight 
rats, eight bats and five hedgehogs of both sexes. Animals were sacrificed the tongue tissues were excised and fixed in 10% formol saline 
and followed by histological processes, using Haematoxylin and Eosin (H&E) method. Using the Students’ t-test; body weight, tongue weight, 
relative tongue weight, tongue length, relative tongue length and dentition were significantly different (P< 0.05) between the three mammals. It 
is therefore concluded that the differences in the morphological assessment, dentition and histological analysis are due to the different feeding 
(diet) pattern and habitation in the three mammals.

http://www.bookguild.co.uk
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AGNARSSON, I., ZAMBRANA-TORRELIO, C. M., FLORES-SALDANA, N. P., and MAY-COLLADO, L. J., 2011. A time-
calibrated species-level phylogeny of bats (Chiroptera, Mammalia). PLoS Currents: Tree of Life 3: RRN1212. DOI: 
10.1371/currents.RRN1212.

Abstract: Despite their obvious utility, detailed species-level phylogenies are lacking for many groups, including several major mammalian 
lineages such as bats. Here we provide a cytochrome b genealogy of over 50% of bat species (648 terminal taxa). Based on prior analyzes 
of related mammal groups, cytb emerges as a particularly reliable phylogenetic marker, and given that our results are broadly congruent with 
prior knowledge, the phylogeny should be a useful tool for comparative analyzes. Nevertheless, we stress that a single-gene analysis of such 
a large and old group cannot be interpreted as more than a crude estimate of the bat species tree. Analysis of the full dataset supports the 
traditional division of bats into macro- and microchiroptera, but not the recently proposed division into Yinpterochiroptera and Yangochiroptera. 
However, our results only weakly reject the former and strongly support the latter group, and furthermore, a time calibrated analysis of a pruned 
dataset where most included taxa have the entire 1140bp cytb sequence finds monophyletic Yinpterochiroptera. Most bat families and many 
higher level groups are supported, however, relationships among families are in general weakly supported, as are many of the deeper nodes 
of the tree. The exceptions are in most cases apparently due to the misplacement of species with little available data, while in a few cases 
the results suggest putative problems with current classification, such as the non-monophyly of Mormoopidae. We provide this phylogenetic 
hypothesis, and an analysis of divergence times, as tools for evolutionary and ecological studies that will be useful until more inclusive studies 
using multiple loci become available.

ANDRIANAIVOARIVELO, R. A., RAMILIJAONA, O. R., RACEY, P. A., RAZAFINDRAKOTO, N., and JENKINS, R. K. B., 2011. 
Feeding ecology, habitat use and reproduction of Rousettus madagascariensis Grandidier, 1928 (Chiroptera: 
Pteropodidae) in eastern Madagascar. Mammalia 75: 69-78. DOI: 10.1515/MAMM.2010.071.

Abstract: We studied the diet, habitat use and biology of Rousettus madagascariensis, a relatively small (55–77 g) fruit bat endemic to 
Madagascar, between July 2004 and May 2005. Faecal analysis revealed few seeds in the diet, suggesting that the bats either feed extensively 
on nectar, flowers and leaves or on fruits with seeds too large to ingest. However, bats were captured near fruiting Ficus sp. inside relatively 
intact forest and Ficus sp. seeds were found in the faeces during March and April. Defecated Ficus rubra seeds germinated significantly faster 
than seeds from ripe fruits under controlled conditions, but germination rates were similar. Radio tracking and observations of light-tagged 
individuals revealed that R. madagascariensis travelled a straight line distance of at least 8 km between the roost and feeding locations, with 
round trip foraging routes of up to 27 km. Most juveniles were trapped between March and July and we infer that weaning of young started 
before 8 weeks of age. The features used to distinguish juveniles from adults were no longer evident in December and it appears therefore that 
R. madagascariensis reaches somatic maturity within a single year. Pregnancy, lactation and weaning in this species coincide with the austral 
summer when food availability is higher.

BOBO, K. S., and NTUMWEL, C. B., 2010. Mammals and birds for cultural purposes and related conservation practices 
in the Korup area, Cameroon. Life sciences Leaflets 9: 226-233. URL: 

Abstract: The present paper aimed at examining the contribution of mammals and birds to the culture and related conservation issues in the 
Korup area, Cameroon. Structured interviews were realised to 94 households in seven villages. We found more than 15 mammals and eight 
birds are used in various ways for cultural and traditional healing purposes. The conservation of wildlife by the culture is generally unconscious 
through taboos and totems.

BRIGGS, D. J., WILDE, H., HEMACHUDA, T., SHANTAVASINKUL, P., QUIAMBAO, B., SUDARSHAN, M. K., and 
MADHUSUDANA, S. N., 2011. Comment on: ‘Rabies and African bat lyssavirus encephalitis and its prevention. 
International Journal of Antimicrobial Agents 37: 182-183. DOI: 10.1016/j.ijantimicag.2010.09.014.

CHAN, L. M., GOODMAN, S. M., NOWAK, M. D., WEISROCK, D. W., and YODER, A. D., 2011. Increased population 
sampling confirms low genetic divergence among Pteropus (Chiroptera: Pteropodidae) fruit bats of Madagascar 
and other western Indian Ocean islands. PLoS Currents: Tree of Life 3: RRN1226. DOI: 10.1371/currents.RRN1226.

Abstract: Fruit bats of the genus Pteropus occur throughout the Austral-Asian region west to islands off the eastern coast of Africa. Recent 
phylogenetic analyses of Pteropus from the western Indian Ocean found low sequence divergence and poor phylogenetic resolution among 
several morphologically defined species. We reexamine the phylogenetic relationships of these taxa by using multiple individuals per species. 
In addition, we estimate population genetic structure in two well-sampled taxa occurring on Madagascar and the Comoro Islands (P. rufus 
and P. seychellensis comorensis). Despite finding a similar pattern of low sequence divergence among species, increased sampling provides 
insight into the phylogeographic history of western Indian Ocean Pteropus , uncovering high levels of gene flow within species.

DAÏNOU, K., BIZOUX, J.-P., DOUCET, J.-L., MAHY, G., HARDY, O. J., and HEUERTZ, M., 2010. Forest refugia revisited: 
nSSRs and cpDNA sequences support historical isolation in a wide-spread African tree with high colonization 
capacity, Milicia excelsa (Moraceae). Molecular Ecology 19(20): 4462-4477. DOI: 10.1111/j.1365-294X.2010.04831.x.

Abstract: The impact of the Pleistocene climate oscillations on the structure of biodiversity in tropical regions remains poorly understood. In 
this study, the forest refuge theory is examined at the molecular level in Milicia excelsa, a dioecious tree with a continuous range throughout 
tropical Africa. Eight nuclear microsatellites (nSSRs) and two sequences and one microsatellite from chloroplast DNA (cpDNA) showed a deep 
divide between samples from Benin and those from Lower Guinea. This suggests that these populations were isolated in separate geographical 
regions, probably for several glacial cycles of the Pleistocene, and that the nuclear gene pools were not homogenized despite M. excelsa’s 
wind-pollination syndrome. The divide could also be related to seed dispersal patterns, which should be largely determined by the migration 
behaviour of M. excelsa’s main seed disperser, the frugivorous bat Eidolon helvum. Within Lower Guinea, a north-south divide, observed 
with both marker types despite weak genetic structure (nSSRs: FST = 0.035, cpDNA: GST = 0.506), suggested the existence of separate 
Pleistocene refugia in Cameroon and the Gabon/Congo region. We inferred a pollen-to-seed dispersal distance ratio of c. 1.8, consistent with 
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wide-ranging gene dispersal by both wind and bats. Simulations in an Approximate Bayesian Computation framework suggested low nSSR and 
cpDNA mutation rates, but imprecise estimates of other demographic parameters, probably due to a substantial gene flow between the Lower 
Guinean gene pools. The decline of genetic diversity detected in some Gabonese populations could be a consequence of the relatively recent 
establishment of a closed canopy forest, which could negatively affect M. excelsa’s reproductive system.

ESONA, M. D., MIJATOVIC-RUSTEMPASIC, S., CONRARDY, C., TONG, S., KUZMIN, I. V., AGWANDA, B., BREIMAN, R. 
F., BANYAI, K., NIEZGODA, M., RUPPRECHT, C. E., GENTSCH, J. R., and BOWEN, M. D., 2010. Reassortant group 
A rotavirus from straw-colored fruit bat (Eidolon helvum). Emerging Infectious Diseases 16(12): 1844-1852. DOI: 
10.3201/eid1612.101089

Abstract: Bats are known reservoirs of viral zoonoses. We report genetic characterization of a bat rotavirus (Bat/KE4852/07) detected in the 
feces of a straw-colored fruit bat (Eidolon helvum). Six bat rotavirus genes (viral protein [VP] 2, VP6, VP7, nonstructural protein [NSP] 2, 
NSP3, and NSP5) shared ancestry with other mammalian rotaviruses but were distantly related. The VP4 gene was nearly identical to that of 
human P[6] rotavirus strains, and the NSP4 gene was closely related to those of previously described mammalian rotaviruses, including human 
strains. Analysis of partial sequence of the VP1 gene indicated that it was distinct from cognate genes of other rotaviruses. No sequences 
were obtained for the VP3 and NSP1 genes of the bat rotavirus. This rotavirus was designated G25-P[6]-I15-R8 (provisional)-C8-Mx-Ax-N8-
T11-E2-H10. Results suggest that several reassortment events have occurred between human, animal, and bat rotaviruses. Several additional 
rotavirus strains were detected in bats.

EVIN, A., NICOLAS, V., BEUNEUX, G., TOFFOLI, R., CRUAUD, C., COULOUX, A., and PONS, J.-M., 2011. Geographical 
origin and endemism of Corsican Kuhl’s pipistrelles assessed from mitochondrial DNA. Journal of Zoology, 
London 284(1): 31-39. DOI: 10.1111/j.1469-7998.2010.00778.x.

Abstract: Previous genetic analyses have demonstrated that two divergent lineages of Pipistrellus kuhlii are spread over Europe and North 
Africa, and it has been proposed that Pipistrellus maderensis, a taxon endemic to the Canary Archipelago and Madeira, was its sister species. 
In this study, we used mitochondrial DNA sequences to investigate the level of endemism achieved by Corsican lineages with regard to their 
continental counterparts and to propose hypotheses about the geographical origin of Corsican bats. Our results suggest that Corsican Kuhl’s 
pipistrelles are not endemic. Such a lack of genetic endemism in Corsica can result from current gene flow with French and Italian populations 
and/or recent colonization of this island. Additionally, our results demonstrate that Corsica was colonized independently from Europe by two 
divergent lineages (genetic distance=5.8%) widespread in the western Palaearctic and clearly suggest that North Africa probably does not play 
any significant role in the colonization of Corsica by the Kuhl’s Pipistrelle. Additional morphometric, acoustic and ecological studies are needed 
to soundly ascertain the respective taxonomic status of these two divergent lineages and the level of distinctiveness achieved by Corsican bats.

GATOME, C. W., MWANGI, D. K., LIPP, H.-P., and AMREIN, I., 2010. Hippocampal neurogenesis and cortical cellular 
plasticity in Wahlberg’s epauletted fruit bat: A qualitative and quantitative study. Brain, Behavior and Evolution 
76(2): 116-127. DOI: 10.1159/000320210.

Abstract: Species-specific characteristics of neuronal plasticity emerging from comparative studies can address the functional relevance of 
hippocampal or cortical plasticity in the light of ecological adaptation and evolutionary history of a given species. Here, we present a quantitative 
and qualitative analysis of neurogenesis in young and adult free-living Wahlberg’s epauletted fruit bats. Using the markers for proliferating cell 
nuclear antigen (PCNA), bromodeoxyuridine (BrdU), doublecortin (DCX) and polysialic acid neural cell adhesion molecule (PSA-NCAM), our 
findings in the hippocampus, olfactory bulb and cortical regions are described and compared to reports in other mammals. Expressed as a 
percentage of the total number of granule cells, PCNA- and BrdU-positive cells accounted for 0.04 in young to 0.01% in adult animals; DCX-
positive cells for 0.05 (young) to 0.01% (adult); PSA-NCAM-positive cells for 0.1 (young) to 0.02% (adult), and pyknotic cells for 0.007 (young) 
to 0.005% (adult). The numbers were comparable to other long-lived, late-maturing mammals such as primates. A significant increase in the 
total granule cell number from young to adult animals demonstrated the successful formation and integration of new cells. In adulthood, granule 
cell number appeared stable and was surprisingly low in comparison to other species. Observations in the olfactory bulb and rostral migratory 
stream were qualitatively similar to descriptions in other species. In the ventral horn of the lateral ventricle, we noted prominent expression of 
DCX and PSA-NCAM forming a temporal migratory stream targeting the piriform cortex, possibly reflecting the importance of olfaction to these 
species. Low, but persistent hippocampal neurogenesis in non-echolocating fruit bats contrasted the findings in echolocating microbats, in 
which hippocampal neurogenesis was largely absent. Together with the observed intense cortical plasticity in the olfactory system of fruit bats 
we suggest a differential influence of sensory modalities on hippocampal and cortical plasticity in this mammalian order.

GERAADS, D., RAYNAL, J.-P., and SBIHI-ALAOUI, F.-Z., 2010. Mammalian faunas from the Pliocene and Pleistocene of 
Casablanca (Morocco). Historical Biology 22: 275-285. DOI: 10.1080/08912960903458011.

Abstract: In the frame of the Franco-Moroccan ‘Programme Casablanca’, several important new Late Miocene to Late Pleistocene mammalian 
localities have been excavated in the Casablanca area. The rodent fauna of Lissasfa attests to faunal exchanges with Spain and shows that 
the ‘Quaternary’ of Casablanca dates back to the Late Miocene. Ahl al Oughlam, with more than 100 vertebrate species, is by far the richest 
paleontological locality of northwestern Africa, but shows that by Late Pliocene, at 2.5 Ma, faunas of this region were already less diverse than 
in eastern Africa. The Thomas and Oulad Hamida quarries yield, in several continental levels interstratified with high-marine transgressive 
ones, a succession of late Early to Late Pleistocene faunas associated with lithic industries and Homo remains, which greatly help calibrating 
mammalian evolution in this part of Africa. The Late Pleistocene is also documented by several new sites, all of which, unfortunately, were 
destroyed before they could be properly.
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GUNNELL, G. F., 2010. Chiroptera. 587-603 pp. In WERDELIN, L. and SANDERS, W. L. (Eds).  Cenozoic Mammals of 
Africa. University of California Press, Berkeley. xxi + 986 pp.

GUNNELL, G. F., EITING, T. P., and GERAADS, D., 2011. New late Pliocene bats (Chiroptera) from Ahl al Oughlam, 
Morocco. Neues Jahrbuch für Geologie und Paläontologie - Abhandlungen 260(1): 55-71. DOI: 10.1127/0077-
7749/2011/0128.

Abstract: The late Pliocene (2.5 Ma) locality of Ahl al Oughlam near Casablanca in Morocco contains a diverse mammalian faunal assemblage. 
Here we describe the first chiropterans from this locality. The known bat community from Ahl al Oughlam consists of four taxa including new 
species of Rhinolophus, Myotis, and Miniopterus. These new species, along with a poorly represented possible emballonurid, all indicate 
that the late Pliocene Moroccan bat assemblage was derived mainly from European rather than East or South African source areas. In 
terms of taxonomic composition, Miocene North African bat communities resemble South African communities with both being dominated 
by rhinolophoids and megadermatids. By the late Pliocene, vesper bats make up the majority of North African taxa, while rhinolophoids still 
dominate South as well as East African bat communities.

HILDEBRAND, E. A., BRANDT, S. A., and LESUR-GEBREMARIAM, J., 2010. The Holocene archaeology of southwest 
Ethiopia: New insights from the Kafa archaeological project. African Archaeological Review 27(4): 255-289. DOI: 
10.1007/s10437-010-9079-8.

Abstract: Southwest Ethiopia’s cool, moist, and steep highlands differ from other African environments, and may have fostered distinct patterns 
of Holocene resource use and intensification. Prior to 2004, only a few archaeological projects probed eastern and northern margins of this 
region. The Kafa Archaeological Project (2004-2006) excavated ten caves and rock shelters in different environments in the heart of southwest 
Ethiopia to obtain a Holocene chronology and compare it with adjacent regions. At Kumali Rockshelter, middle Holocene deposits show use 
of a microlithic industry to obtain wild game, and excellent macrobotanical preservation promises to reveal changes in plant use from 4,700 
14C bp to the present. Ceramics and domestic animals appear at Kumali and Koka by ~2,000 14C bp, suggesting herding and pottery making 
appeared late and contacts with neighboring regions were tenuous. Technologically conservative people continued microlith production and 
sporadic rockshelter use into the eighteenth century CE.

HOLDERIED, M., KORINE, C., and MORITZ, T., 2010 (for 2011). Hemprich’s long-eared bat (Otonycteris hemprichii) as a 
predator of scorpions: Whispering echolocation, passive gleaning and prey selection. J. Comp. Physiol. A 197(5): 
425-433. DOI: 10.1007/s00359-010-0608-3.

Abstract: Over 70% of the droppings of the gleaning bat Otonycteris hemprichii can contain scorpion fragments. Yet, some scorpions found 
in its desert habitat possess venom of the highest known toxicity, rendering them a very dangerous prey. In this study, we describe how O. 
hemprichii catches and handles scorpions, quantify its flight and echolocation behaviour in the field, investigate what sensory modality it uses 
to detect scorpions, and test whether it selects scorpions according to their size or toxicity. We confirmed that O. hemprichi is a whispering 
bat (approx. 80 dB peSPL) with short, multi-harmonic calls. In a flight room we also confirmed that O. hemprichii detects scorpions by their 
walking noises. Amplitudes of such noises were measured and they reach the flying bat at or below the level of echoes of the loess substrate. 
Bats dropped straight onto moving scorpions and were stung frequently even straight in their face. Stings did not change the bats’ behaviour 
and caused no signs of poisoning. Scorpions were eaten including poison gland and stinger. Bats showed no preference neither for any of the 
scorpion species nor their size suggesting they are generalist predators with regard to scorpions.

HULVA, P., FORNÙSKOVÁ, A., CHUDÁRKOVÁ, A., EVIN, A., ALLEGRINI, B., BENDA, P., and BRYJA, J., 2010. Mechanisms 
of radiation in a bat group from the genus Pipistrellus inferred by phylogeography, demography and population 
genetics. Molecular Ecology 19(24): 5417-5431. DOI: 10.1111/j.1365-294X.2010.04899.x.

Abstract: Here, we present a study of the Pipistrellus pipistrellus species complex, a highly diversified bat group with a radiation centre in the 
Mediterranean biodiversity hotspot. The study sample comprised 583 animals from 118 localities representatively covering the bats’ range 
in the western Palearctic. We used fast-evolving markers (the mitochondrial D-loop sequence and 11 nuclear microsatellites) to describe 
the phylogeography, demography and population structure of this model taxon and address details of its diversification. The overall pattern 
within this group includes a mosaic of phylogenetically basal, often morphologically distant, relatively small and mostly allopatric demes in 
the Mediterranean Basin, as well as two sympatric sibling species in the large continental part of the range. The southern populations exhibit 
constant size, whereas northern populations show a demographic trend of growth associated with range expansion during the Pleistocene 
climate oscillations. There is evidence of isolation by distance and female philopatry in P. pipistrellus sensu stricto. Although the northern 
populations are reproductively isolated, we detected introgression events among several Mediterranean lineages. This pattern implies 
incomplete establishment of reproductive isolating mechanisms in these populations as well as the existence of a past reinforcement stage in 
the continental siblings. The occurrence of reticulations in the radiation centre among morphologically and ecologically derived relict demes 
suggests that adaptive unequal gene exchange within hybridizing populations could play a role in speciation and adaptive radiation within this 
group.

KOSOY, M. Y., 2010. Ecological associations between bacteria of the genus Bartonella and mammals. Biology Bulletin 
37(7): 716-724. DOI: 10.1134/S1062359010070071.

Abstract: Bacteria of the genus Bartonella are facultative intracellular parasites associated with erythrocytes and endothelial cells of mammals. 
It has become increasingly obvious that bartonellae are highly adapted to a wide variety of mammals. The present paper reviews associations 
between Bartonella species and rodents, insectivores, bats, predators, ungulates, and marine mammals. We now have new insights into the 
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adaptive mechanisms of bartonellae. These bacteria usually persist in the bodies of certain mammalian species serving as their reservoir hosts, 
without causing a disease. When bartonellae accidentally infect other mammals, including humans, they may be responsible for a spectrum of 
different diseases. Several mammalian species are reservoir hosts for Bartonella species that have been identified as pathogenic for humans.

KOSOY, M. Y., BAI, Y., LYNCH, T., KUZMIN, I. V., NIEZGODA, M., FRANKA, R., AGWANDA, B., BREIMAN, R. F., and 
RUPPRECHT, C. E., 2010. Bartonella spp. in bats, Kenya. Emerging Infectious Diseases 16(12): 1875-1881. DOI: 
10.3201/eid1612.100601.

Abstract: We report the presence and diversity of Bartonella spp. in bats of 13 insectivorous and frugivorous species collected from various 
locations across Kenya. Bartonella isolates were obtained from 23 Eidolon helvum, 22 Rousettus aegyptiacus, 4 Coleura afra, 7  Triaenops 
persicus, 1 Hipposideros commersoni, and 49 Miniopterus spp. bats. Sequence analysis of the citrate synthase gene from the obtained 
isolates showed a wide assortment of Bartonella strains. Phylogenetically, isolates clustered in specific host bat species. All isolates from 
R. aegyptiacus, C. afra, and T. persicus bats clustered in separate monophyletic groups. In contrast, E. helvum and Miniopterus spp. bats 
harbored strains that clustered in several groups. Further investigation is needed to determine whether these agents are responsible for human 
illnesses in the region.

KUNZ, T. H., DE TORREZ, E. B., BAUER, D., LOBOVA, T., and FLEMING, T. H., 2011. Ecosystem service provided by bats. 
Ann. N. Y. Acad. Sci 1223: 1-38. DOI: 10.1111/j.1749-6632.2011.06004.x.

Abstract: Ecosystem services are the benefits obtained from the environment that increase human well-being. Economic valuation is conducted 
by measuring the human welfare gains or losses that result from changes in the provision of ecosystem services. Bats have long been postulated 
to play important roles in arthropod suppression, seed dispersal, and pollination; however, only recently have these ecosystem services begun 
to be thoroughly evaluated. Here, we review the available literature on the ecological and economic impact of ecosystem services provided 
by bats. We describe dietary preferences, foraging behaviors, adaptations, and phylogenetic histories of insectivorous, frugivorous, and 
nectarivorous bats worldwide in the context of their respective ecosystem services. For each trophic ensemble, we discuss the consequences 
of these ecological interactions on both natural and agricultural systems. Throughout this review, we highlight the research needed to fully 
determine the ecosystem services in question. Finally, we provide a comprehensive overview of economic valuation of ecosystem services. 
Unfortunately, few studies estimating the economic value of ecosystem services provided by bats have been conducted to date; however, we 
outline a framework that could be used in future studies to more fully address this question. Consumptive goods provided by bats, such as food 
and guano, are often exchanged in markets where the market price indicates an economic value. Nonmarket valuation methods can be used 
to estimate the economic value of nonconsumptive services, including inputs to agricultural production and recreational activities. Information 
on the ecological and economic value of ecosystem services provided by bats can be used to inform decisions regarding where and when to 
protect or restore bat populations and associated habitats, as well as to improve public perception of bats.

LACK, J. B., and VAN DEN BUSSCHE, R. A., 2010. Identifying the confounding factors in resolving phylogenetic 
relationships in Vespertilionidae. Journal of Mammalogy 91(6): 1435-1448. DOI: 10.1644/09-MAMM-A-354.1.

Abstract: Resolving phylogenetic relationships within Vespertilionidae has been difficult, with large data sets (>100 taxa, >7 kilobases) resolving 
portions of the phylogeny but leaving intertribal relationships within the Vespertilioninae unresolved. As a result the evolutionary history of 
the most speciose chiropteran family is largely unknown. The presence of short internodes followed by long terminal branches relative to 
other chiropteran phylogenies suggests that evolutionary rates of DNA substitution and lineage diversification could be inhibiting phylogenetic 
resolution. To test this hypothesis we obtained sequences of the mitochondrial DNA (mtDNA) 12s rRNA, tRNAVAL, and 16s rRNA, and the 
nuclear exon RAG2, resulting in more than 3 kilobases of digenomic DNA sequence data for representatives of all subfamilies and tribes within 
Vespertilionidae and Phyllostomidae, a family of bats that radiated at approximately the same time as Vespertilionidae. Analyses revealed 
that substitution rates for Vespertilionidae were significantly higher than those for Phyllostomidae, with the majority of fast-evolving lineages 
found within Vespertilioninae. Cladogenesis analyses characterized the vespertilionid radiation as compressed toward the root, with a rapid 
initial diversification, but the phyllostomid diversification was much more gradual. We suggest that ecological differences between tropical and 
temperate environments could have influenced diversification rates for Vespertilionidae and Phyllostomidae.

LAMINGER, F., and PRINZ, A., 2010. Fledertiere und andere Reservoirwirte der Filoviridae. Epidemiegefahr am 
afrikanischen Kontinent? - Eine deduktive Literaturanalyse. Wiener Klinische Wochenschrift 122(Suppl. 3): 19-30. 
DOI: 10.1007/s00508-010-1434-x.

Abstract: Ebola and Marburg virus, forming the Filoviridae family, cause hemorrhagic fever in countries of sub-Saharan Africa. These viral 
diseases are characterized by a sudden epidemic occurrence as well as a high lethality. Even though a reservoir host has not been approved 
yet, literature indicates the order of bats (Chiroptera) as a potential reservoir host. Significant references lead to a delineation of a hypothetical 
ecosystem of Filoviridae including Chiroptera. IgG-specific Ebola-Zaire antibodies were detected in hammer-headed bats (Hypsignathus 
monstrosus), epauletted fruit bats (Epomops franqueti), and little collared fruit bats (Myonycteris torquata) during Ebola outbreaks between 
2001 and 2005 in Gabon and the Republic of the Congo. The discovery of IgG-specific-Marburg virus antibodies and virus-specific ribonucleic 
acid in Egyptian fruit bats (Rousettus aegyptiacus) provided further indication for the exploration of the reservoir host. In 2007, the Marburg 
virus isolation could for the first time be accomplished directly from apparently healthy and naturally infected Egyptian fruit bats (Rousettus 
aegyptiacus) in Kitaka Mine (Uganda). Risk groups can be defined through chronological reprocessing and interpretation of existing epidemic-
outbreaks on the African continent and the search for infection reasons of the index cases. The following risk factors for an infection with Ebola 
or Marburg virus must be put into consideration: Contact with and consumption of wild animal carcasses, sightseeing in caves as well as work 
in mines. The focus of this review is the demonstration of risk profiles and their exposure to Chiroptera and other potential reservoir hosts.
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LAVIN, S. R., CHEN, Z., and ABRAMS, S. A., 2009 (for 2010). Effect of tannic acid on iron absorption in straw-colored fruit 
bats (Eidolon helvum). Zoo Biology 29(3): 335-343. DOI: 10.1002/zoo.20258.

Abstract: Excessive absorption and subsequent storage of dietary iron has been found in a variety of captively held birds and mammals, 
including fruit bats. It is thought that feeding a diet that is low in iron can prevent the onset of this disease; however, manufacturing a diet with 
commonly available foodstuffs that contains a sufficiently low iron concentration is difficult. An alternative is to feed captive animals that may be 
susceptible to this disease potential iron chelators such as tannins that may bind to iron and block its absorption. Using stable isotope methods 
established in humans, we measured iron bioavailability in straw-colored fruit bats (Eidolon helvum) and tested whether tannic acid significantly 
reduced the extent of iron absorption. Regardless of dose, tannic acid significantly reduced iron absorption (by 40%) and in the absence of 
tannic acid, iron absorption was extensive in this species (up to 30%), more so than in humans. Species susceptible to iron storage disease 
may efficiently absorb iron in the gut regardless of iron status, and supplementing these species with tannic acid in captivity may provide an 
alternative or additional means of preventing the development of this disease.

MCFARLANE, D. A., and LUNDBERG, J., 2010. A note on the thermal ecology and foraging behaviour of the Egyptian fruit 
bat, Rousettus aegyptiacus, at Mt. Elgon, Kenya. African Journal of Ecology 48(3): 816-818. DOI: 10.1111/j.1365-
2028.2009.01146.x.

MEYER, C. F. J., AGUIAR, L. M. S., AGUIRRE, L. F., BAUMGARTEN, J., CLARKE, F. M., COSSON, J.-F., ESTRADA VILLEGAS, 
S., FAHR, J., FARIA, D., FUREY, N., HENRY, M., HODGKISON, R., JENKINS, R. K. B., JUNG, K. G., KINGSTON, T., 
KUNZ, T. H., MACSWINEY GONZALEZ, M. C., MOYA, I., PONS, J.-M., RACEY, P. A., REX, K., SAMPAIO, E. M., 
STONER, K. E., VOIGT, C. C., VON STADEN, D., WEISE, C. D., and KALKO, E. K. V., 2010. Long-term monitoring of 
tropical bats for anthropogenic impact assessment: Gauging the statistical power to detect population change. 
Biological Conservation 143(11): 2797-2807. DOI: 10.1016/j.biocon.2010.07.029.

Abstract: Bats are ecologically important mammals in tropical ecosystems; however, their populations face numerous environmental threats 
related to climate change, habitat loss, fragmentation, hunting, and emerging diseases. Thus, there is a pressing need to develop and 
implement large-scale networks to monitor trends in bat populations over extended time periods. Using data from a range of Neotropical 
and Paleotropical bat assemblages, we assessed the ability for long-term monitoring programs to reliably detect temporal trends in species 
abundance. We explored the magnitude of within-site temporal variation in abundance and evaluated the statistical power of a suite of different 
sampling designs for several different bat species and ensembles. Despite pronounced temporal variation in abundance of most tropical bat 
species, power simulations suggest that long-term monitoring programs (>= 20 years) can detect population trends of 5% per year or more 
with adequate statistical power (>= 0.9). However, shorter monitoring programs (<= 10 years), have insufficient power for trend detection. 
Overall, our analyses demonstrate that a monitoring program extending over 20 years with four surveys conducted biennially on five plots per 
monitoring site would have the potential for detecting a 5% annual change in abundance for a suite of bat species from different ensembles. 
The likelihood of reaching adequate statistical power was sensitive to initial species abundance and the magnitude of count variation, stressing 
that only the most abundant species in an assemblage and those with generally low variation in abundance should be considered for detailed 
population monitoring.

MILLS, M. S. L., FRANKE, U., JOSEPH, G., MIATO, F., MILTON, S., MONADJEM, A., OSCHADLEUS, D., and DEAN, W. R. 
J., 2010. Cataloguing the Lubango bird skin collection: Towards an atlas of Angolan bird distributions. Bulletin of 
the African Bird Club 17(1): 43-53. 

Abstract: The bird collection housed in Lubango, Angola, contains more than 40,000 skins, representing more than 850 taxa. As part of an atlas 
project for Angolan birds, we visited the skin collection for two weeks in June 2008, to extract distributional information from the specimens. 
The skin collection is still in good condition, and the Instituto Superior da Cięncias e Educação (ISCED), which houses the collection, is to 
be commended for this. Data from labels of 15,000 skins were entered into an electronic database, including all specimens of lesser known 
species. The remaining 25,000 entries are being made from photographs of ‹catalogue› cards. The most interesting specimens are four slaty 
egrets Egretta vinaceigula, the first records of this globally Vulnerable species in Angola. Other examples of interesting skins are illustrated in 
various photographs, drawing attention to the importance of the collection for systematic studies. A brief mention is also made of the mammal 
collection. Finally, a list of recommendations is given for the future management of the collection.

MUNANG’ANDU, H. M., MWEENE, A. S., SIAMUDAALA, V., MUMA, J. B., and MATANDIKO, W., 2011. Rabies status in 
Zambia for the period 1985-2004. Zoonoses and Public Health 58(1): 21-27. DOI: 10.1111/j.1863-2378.2010.01368.x.

Abstract: Rabies has been present in Zambia since the early years of the 20th century. It is a significant public health problem in Zambia. 
Domestic dogs accounted for 69.7% (1348/1935) of the samples received for rabies diagnosis for the period 1985-2004. Of the 1069 positive 
cases confirmed by the fluorescent antibody test, 747 (69.9%) were from domestic dogs, 139 (13.0%) from cattle and 98 (9.2%) from humans. 
Wildlife samples accounted for 4.5% (87/1935) of the samples tested with the jackal (Canis adustus) being the predominant species. Cases of 
rabies were highest in Lusaka Province followed by the Copperbelt, Southern and Central Provinces. The monthly distribution of canine rabies 
showed an average of 2.93 (95% CI 2.59-3.29) dog positive cases per month. The study confirms that rabies is endemic in Zambia and that 
the domestic dog is the principal maintenance host. The epidemiology and control measures currently used in Zambia are herein discussed 
highlighting their limitations and successes. Based on the findings obtained from this study we advocate for strengthening the delivery of public 
health services and that steps must taken to reduce the incidence of rabies in Zambia.
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NAGY, Z. T., KUSAMBA, Z. C., GEMBU TUNGALUNA, G.-C., LOKASOLA, A. L., KOLBY, J., and KIELGAST, J., 2011. 
Foraging acrobatics of Toxicodryas blandingii in the Democratic Republic of the Congo. Herpetology Notes 4: 
91-92.

NIAMIEN, C. J. M., YAOKOKORÉ-BÉIBRO, H. K., KONÉ, I., and N’GORAN, K. E., 2010. Données préliminaires sur l’écologie 
des chauves-souris frugivores de la commune du Plateau (Abidjan, Côte d’Ivoire). Sciences & Nature 7(1): 21-30. 

Abstract: The bat community of the Plateau Council in Abidjan has been studied from August 2005 through July 2006. Direct observations 
and roost counts were used in order to identify the number of species, the population size and identify their preferred roosting trees. Results 
show that the Plateau bat community is composed of two species of fruit bats, the largely abundant straw-colored fruit bats, Eidolon helvum 
(Kerr, 1792) and the rare hammer-headed bat, Hypsignathus monstrosus H. Allen, 1861 observed for the first time. The population size of the 
straw-colored fruit bats was 185,049 ± 1291.5 individuals during the study period. There was a spatial and seasonal variation of population 
size. The straw-colored fruit bats of Plateau demonstrated a high preference for roosting sites dominated by mango trees, Mangifera indica L. 
(Anacardiaceae).

ODENDAAL, L. J., and JACOBS, D. S., 2011. Morphological correlates of echolocation frequency in the endemic Cape 
horseshoe bat, Rhinolophus capensis (Chiroptera: Rhinolophidae). Journal of Comparative Physiology A 197(5): 
435-446. DOI: 10.1007/s00359-010-0601-x.

Abstract: We investigated intraspecific variation in echolocation calls of the Cape horseshoe bat, Rhinolophus capensis, by comparing 
echolocation and associated morphological parameters among individuals from three populations of this species. The populations were situated 
in the center and at the western and eastern limits of the distribution of R. capensis. The latter two populations were situated in ecotones 
between vegetation biomes. Ecotone populations deviated slightly from the allometric relationship between body size and peak frequency for 
the genus, and there was no relationship between these variables within R. capensis. Nasal chamber length was the best predictor of peak 
frequency but not correlated with body size. The evolution of echolocation thus appears to have been uncoupled from body size in R. capensis. 
Furthermore, females used higher frequencies than males, which imply a potential social role for peak frequency. The differences in peak 
frequency may have originated from random founder effects and then compounded by genetic drift and/or natural selection. The latter may 
have acted directly on peak frequency altering skull parameters involved in echolocation independently of body size, resulting in the evolution 
of local acoustic signatures.

PEEL, A. J., ROSSITER, S. J., WOOD, J. L. N., CUNNINGHAM, A. A., and SARGAN, D. R., 2010. Characterization of 
microsatellite loci in the straw-colored fruit bat, Eidolon helvum (Pteropodidae). Conservation Genetics Resources 
2 (Suppl. 1): 279-282. DOI: 10.1007/s12686-010-9190-9.

Abstract: Twenty microsatellite loci developed for the straw-colored fruit bat, Eidolon helvum, are described. These markers were used in 
multiplex PCRs to amplify genomic DNA from 142 individuals sampled from nine populations across Africa. Nineteen loci were polymorphic, 
with a mean number of alleles per locus of 16.2 (3-46). Observed and expected heterozygosity values ranged from 0.01 to 0.90 and 0.03 to 
0.97, respectively. These markers will be used in combination with mitochondrial DNA sequences to investigate gene flow and the genetic 
metapopulation structure of E. helvum.

RAMBALDINI, D. A., 2010. Glauconycteris variegata (Chiroptera: Vespertilionidae). Mammalian Species 42(1): 251-258. 
DOI: 10.1644/870.1.

Abstract: Glauconycteris variegata (Tomes, 1861), commonly known as the variegated butterfly bat, is 1 of 12 species in the genus 
Glauconycteris. It is a pale-yellow or light-gray bat with pale, translucent wing and tail membranes that are reticulated with a prominent lattice 
of darkly pigmented venation. It is widespread across savannah, woodland, and bushveldt habitats in sub-Saharan Africa. It roosts most often 
in trees, eats insects — especially moths — on the wing, and echolocates with high-intensity, frequency-modulated calls typically sweeping 
from 70 to 30 kHz. G. variegata is considered a species of “Least Concern,” albeit population trends are unknown.

RANDRIANANDRIANINA, F. H., RACEY, P. A., and JENKINS, R. K. B., 2010. Hunting and consumption of mammals and 
birds by people in urban areas of western Madagascar. Oryx 44(3): 411-415. DOI: 10.1017/S003060531000044X.

Abstract: We assessed the consumption and hunting of wild animals by people in urban areas of western Madagascar using structured 
questionnaires in households and direct observations. Six wild mammal and five wild bird species were reported, or observed, to be sources of 
bushmeat although fish and domestic animals were the preferred and cheapest sources of animal protein. Bushmeat accounted for 10% of the 
meat consumed the day before our questionnaires were completed. Common tenrec Tenrec ecaudatus and bush pig Potamochoerus larvatus 
were the preferred wild meat and the former was also the most expensive type of meat. Taboos and strong dislikes limited the consumption of 
domestic pigs, bush pigs, goats, lemurs and fruit bats. Game species were hunted according to their availability, which coincided with the legal 
hunting season for fruit bats but only partly so for the other game species. Illegal hunting of Verreauxi’s sifaka Propithecus verreauxi is cause 
for concern and assessments of primate consumption may have been underestimated because of reluctance of interviewees to admit illegal 
activities.
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RAVEL, A., MARIVAUX, L., TABUCE, R., ADACI, M., MAHBOUDI, M., MEBROUK, F., and BENSALAH, M., 2011. The oldest 
African bat from the early Eocene of El Kohol (Algeria). Naturwissenschaften 98(5): 397-405. DOI: 10.1007/s00114-
011-0785-0.

Abstract: The Afro-Arabian Paleogene fossil record of Chiroptera is very poor. In North Africa and Arabia, this record is limited, thus far, to a few 
localities mainly in Tunisia (Chambi, late early Eocene), Egypt (Fayum, late Eocene to early Oligocene), and Sultanate of Oman (Taqah, early 
Oligocene). It consists primarily of isolated teeth or mandible fragments. Interestingly, these African fossil bats document two modern groups 
(Vespertilionoidea and Rhinolophoidea) from the early Eocene, while the bat fossil record of the same epoch of North America, Eurasia, and 
Australia principally includes members of the “Eochiroptera.” This paraphyletic group contains all primitive microbats excluding modern families. 
In Algeria, the region of Brezina, southeast of the Atlas Mountains, is famous for the early Eocene El Kohol Formation, which has yielded one 
of the earliest mammalian faunas of the African landmass. Recent fieldwork in the same area has led to the discovery of a new vertebrate 
locality, including isolated teeth of Chiroptera. These fossils represent the oldest occurrence of Chiroptera in Africa, thus extending back the 
record of the group to the middle early Eocene (Ypresian) on that continent. The material consists of an upper molar and two fragments of 
lower molars. The dental character association matches that of “Eochiroptera.” As such, although very fragmentary, the material testifies to the 
first occurrence of “Eochiroptera” in Algeria, and by extension in Africa. This discovery demonstrates that this basal group of Chiroptera had a 
worldwide distribution during the early Paleogene.

RAZAFINDRAKOTO, N., HARWELL, A., and JENKINS, R. K. B., 2010. Bats roosting in public buildings: A preliminary 
assessment from Moramanga, eastern Madagascar. Madagascar Conservation & Development 5(2): 85-88. 

Abstract: Madagascar has many synanthropic bat species but relatively little is known about how people interact with them. A preliminary 
assessment on the presence of bats in buildings and their interactions with people was conducted in the eastern town of Moramanga. Fifty of 
the 156 buildings were reported to contain active bat colonies and 46 of these were in schools. The bats, two species of Molossidae, roosted 
principally in the roof spaces of buildings that were more than ten years old. Users of the buildings were relatively tolerant of the bats, although 
41 % reported negative attitudes because of the odor of roosting colonies and some concerns over the possibility of contracting respiratory 
ailments from bat faeces. Guano accumulated in classrooms and was observed on floors and desks. Basic renovations could improve the 
learning environment for children and could be conducted in a bat friendly way. More research is needed to assess the health risks to people 
from interacting with bats in Madagascar, and this includes people who study, eat, and handle bats or work and live in buildings or caves where 
bats roost.

RICHARDS, L. R., RAMBAU, R. V., LAMB, J. M., TAYLOR, P. J., YANG, F., SCHOEMAN, M. C., and GOODMAN, S. M., 2010. 
Cross-species chromosome painting in bats from Madagascar: The contribution of Myzopodidae to revealing 
ancestral syntenies in Chiroptera. Chromosome Research 18(6): 635-653. DOI: 10.1007/s10577-010-9139-6.

Abstract: The chiropteran fauna of Madagascar comprises eight of the 19 recognized families of bats, including the endemic Myzopodidae. 
While recent systematic studies of Malagasy bats have contributed to our understanding of the morphological and genetic diversity of the 
island’s fauna, little is known about their cytosystematics. Here we investigate karyotypic relationships among four species, representing 
four families of Chiroptera endemic to the Malagasy region using cross-species chromosome painting with painting probes of Myotis myotis: 
Myzopodidae (Myzopoda aurita, 2n = 26), Molossidae (Mormopterus jugularis, 2n = 48), Miniopteridae (Miniopterus griveaudi, 2n = 46), and 
Vespertilionidae (Myotis goudoti, 2n = 44). This study represents the first time a member of the family Myzopodidae has been investigated 
using chromosome painting. Painting probes of M. myotis were used to delimit 29, 24, 23, and 22 homologous chromosomal segments in 
the genomes of M. aurita, M. jugularis, M. griveaudi, and M. goudoti, respectively. Comparison of GTG-banded homologous chromosomes/
chromosomal segments among the four species revealed the genome of M. aurita has been structured through 14 fusions of chromosomes 
and chromosomal segments of M. myotis chromosomes leading to a karyotype consisting solely of bi-armed chromosomes. In addition, 
chromosome painting revealed a novel X-autosome translocation in M. aurita. Comparison of our results with published chromosome maps 
provided further evidence for karyotypic conservatism within the genera Mormopterus, Miniopterus, and Myotis. Mapping of chromosomal 
rearrangements onto a molecular consensus phylogeny revealed ancestral syntenies shared between Myzopoda and other bat species 
of the infraorders Pteropodiformes and Vespertilioniformes. Our study provides further evidence for the involvement of Robertsonian (Rb) 
translocations and fusions/fissions in chromosomal evolution within Chiroptera.

ROBINSON, J. E., BELL, D. J., SALEH, F. M., SULEIMAN, A. A., and BARR, I., 2010. Recovery of the Vulnerable 
Pemba flying fox Pteropus voeltzkowi: Population and conservation status. Oryx 44(3): 416-423. DOI: 10.1017/
S0030605310000463.

Abstract: Flying foxes of the genus Pteropus are predominantly island taxa, with high levels of endemism, and face high risks of extinction. 
Their ecological and economic importance in island ecosystems has been widely recognized. Here we investigate the population size and 
conservation status of the Vulnerable Pteropus voeltzkowi, endemic to the western Indian Ocean island of Pemba, Tanzania. Direct counts 
and patch counts were used to determine abundance of flying foxes at roost sites, supplemented with evening dispersal counts, which were 
conducted to test accuracy of counting techniques under varying conditions of visibility. We estimate that the population size is now a minimum 
of 18,200-22,100, thus validating reports of annual increases by in-country monitoring teams since the last documented population survey of 
4,600-5,500 bats in 1995. Taking into account differences in the counting methodologies for roosting bats we estimate that the population size 
could be as high as 35,600 individuals. We identified 44 occupied roosting sites, with just four of these supporting up to 87% of the population. 
Roost disturbance represents a continuing threat to this species and was found to influence roost occupancy and colony size. The implications 
of the population increase for the local human community are discussed and recommendations provided for continued monitoring and future 
management of this species on Pemba Island.
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STOETZEL, E., MARION, L., NESPOULET, R., EL HAJRAOUI, M. A., and DENYS, C., 2011. Taphonomy and palaeoecology 
of the late Pleistocene to middle Holocene small mammal succession of El Harhoura 2 cave (Rabat-Témara, 
Morocco). Journal of Human Evolution 60(1): 1-33. DOI: 10.1016/j.jhevol.2010.07.016.

Abstract: The relationship between local and global climatic variations and the origin and dispersal of Homo sapiens in Africa is complex, and 
North Africa may have played a major role in these events. In Morocco, very few studies are specifically dedicated to small fossil vertebrates, 
and neither taphonomic nor palaeoecological studies have been undertaken on these taxa, particularly in archaeological contexts. The 
late Pleistocene to middle Holocene succession of El Harhoura 2 cave, situated in the region of Témara, yields an exceptionally rich small 
vertebrate assemblage. We present the results of a first systematic, taphonomic, and palaeoecological study of the small mammals from 
Levels 1 to 8 of El Harhoura 2. The absence of bone sorting and polishing, as well as the presence of significant traces of digestion indicate 
that the small mammal bones were accumulated in the cave by predators and that no water transport occurred. Other traces observed on the 
surface of bones consist mainly of root marks and black traces (micro-organisms or more probably manganese) which affected the majority 
of the material. The percentage of fragmentation is very high in all stratigraphic levels, and the post-depositional breakage (geologic and 
anthropogenic phenomena) obscure the original breakage patterns of bones by predators. According to the ecology of the different species 
present in the levels of El Harhoura 2, and by taking into account possible biases highlighted by the taphonomic analysis, we reconstruct the 
palaeoenvironmental evolution in the region. For quantitative reconstructions we used two indices: the Taxonomic Habitat Index (THI) and 
the Gerbillinae/Murinae ratio. Late Pleistocene accumulations were characterised by a succession of humid (Levels 3, 4a, 6, and 8) and arid 
(Levels 2?, 5, and 7) periods, with more or less open landscapes, ending in an ultimate humid and wooded period during the middle Holocene 
(Level 1). We discuss particular limits of our results and interpretations, due to an important lack of taxonomic, ecological, and taphonomic 
knowledge in North Africa.

STOFFBERG, S., JACOBS, D. S., and MATTHEE, C. A., 2011. The divergence of echolocation frequency in horseshoe 
bats: Moth hearing, body size or habitat?. Journal of Mammalian Evolution 18(2): 117-129. DOI: 10.1007/s10914-
011-9158-x.

Abstract: A phylogenetic approach was used to test three hypotheses regarding the evolution of diversity in the echolocation frequencies 
used by horseshoe bats (family Rhinolophidae, genus Rhinolophus): 1) Allotonic Frequency Hypothesis (high frequency echolocation in the 
Rhinolophidae resulted from coevolution with moth hearing); 2) Allometry Hypothesis (echolocation frequency is negatively scaled with body 
size and evolutionary changes in echolocation frequencies are correlated with changes in body size in the Rhinolophidae); and 3) Foraging 
Habitat Hypothesis (evolution of echolocation frequency is associated with changes in habitat type). Both discrete and continuous character 
sets were used for ancestral state reconstructions and for investigating patterns of evolution between frequency and body size, and frequency 
and habitat type. Contrary to the prediction of the Allotonic Frequency Hypothesis, echolocation frequency in the Rhinolophidae did not increase 
over time, which would be expected if moth hearing and bat echolocation frequency coevolved. The number of extant species that exhibit calls 
within moth hearing ranges was not significantly different from the number of species that echolocate outside of moth hearing range. There 
was also no correlation between changes in frequency and changes in habitat type as predicted by the Foraging Habitat Hypothesis. Instead, 
the evolution of echolocation frequency within the Rhinolophidae was correlated with changes in body size as predicted by the Allometry 
Hypothesis.

WARRELL, M., 2010. Rabies and African bat lyssavirus encephalitis and its prevention. International Journal of 
Antimicrobial Agents 36(Supplement 1): S47-S52. DOI: 10.1016/j.ijantimicag.2010.06.021.

Abstract: Unlike any other human infection, encephalitis caused by dog rabies virus is always fatal. Rabies and other lyssaviruses have been 
found in unexpected places, and human disease, especially paralytic rabies, has gone unrecognised. Evidence is emerging that rabies-related 
bat lyssaviruses are enzootic across Europe, Africa, Asia and Australia, but none has been detected in the Americas. The epidemiology 
and origins of African lyssaviruses are discussed. Ideal rabies prophylaxis (pre-exposure immunisation followed by post-exposure booster 
vaccination) has proved 100% effective; hence all human deaths result from failure of prevention. Rabies vaccines of known quality are 
unaffordable for the majority in Africa. Although intradermal regimens requiring <40% of the usual vaccine dose are economical and are 
recommended by the World Health Organization, several problems have inhibited their use. A new, simplified, economical post-exposure 
vaccine regimen that uses an initial dose of intradermal injections at four sites overcomes many of the difficulties of the previous methods: it is 
at least as immunogenic as the standard intramuscular course of tissue-culture vaccine; is safer in inexperienced hands; requires fewer than 
two ampoules of vaccine and only three instead of five clinic visits. Recent data should increase the confidence of physicians to use the World 
Health Organization-accredited rabies vaccines more efficiently and at lower cost.

WARRELL, M., 2011. Author’s reply to: Comment on: ‘Rabies and African bat lyssavirus encephalitis and its prevention’. 
International Journal of Antimicrobial Agents 37: 183-184. DOI: 10.1016/j.ijantimicag.2010.09.014.

WEYENETH, N., GOODMAN, S. M., APPLETON, B., WOOD, R., and RUEDI, M., 2011. Wings or winds: Inferring bat 
migration in a stepping-stone archipelago. Journal of Evolutionary Biology 24(6): 1298-1306. DOI: 10.1111/j.1420-
9101.2011.02262.x.

Abstract: Eocene ocean currents and prevailing winds correlate with over-water dispersals of terrestrial mammals from Africa to Madagascar. 
Since the Early Miocene (about 23 Ma), these currents flowed in the reverse direction, from the Indian Ocean towards Africa. The Comoro Islands 
are equidistant between Africa and Madagascar and support an endemic land vertebrate fauna that shares recent ancestry predominantly with 
Madagascar. We examined whether gene flow in two Miniopterus bat species endemic to the Comoros and Madagascar correlates with the 
direction of current winds, using uni- and bi-parentally inherited markers with different evolutionary rates. Coalescence-based analyses of 
mitochondrial matrilines support a Pleistocene (approximately 180 000 years ago) colonization event from Madagascar west to the Comoros 
(distance: 300 km) in the predicted direction. However, nuclear microsatellites show that more recent gene flow is restricted to a few individuals 
flying against the wind, from Grande Comore to Anjouan (distance: 80 km).
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WHITING, M. J., WILLIAMS, V. L., and HIBBITTS, T. J., 2011. Animals traded for traditional medicine at the Faraday 
market in South Africa: species diversity and conservation implications. Journal of Zoology 284 (2): 1-13. DOI: 
10.1111/j.1469-7998.2010.00784.x.

Abstract: In South Africa, animals and plants are commonly used as traditional medicine for both the healing of ailments and for symbolic 
purposes such as improving relationships and attaining good fortune. The aim of this study was twofold: to quantify the species richness and 
diversity of traded animal species and to assess the trade in species of conservation concern. We surveyed the Faraday traditional medicine 
market in Johannesburg and conducted 45 interviews of 32 traders during 23 visits. We identified 147 vertebrate species representing about 
9% of the total number of vertebrate species in South Africa and about 63% of the total number of documented species (excluding domestic 
animals) traded in all South African traditional medicine markets. The vertebrates included 60 mammal species, 33 reptile species, 53 bird 
species and one amphibian species. Overall, species diversity in the Faraday market was moderately high and highest for mammals and 
birds, respectively. Evenness values indicated that relatively few species were dominant. Mammal body parts and bones were the most 
commonly sold items (n=2453, excluding porcupine quills and pangolin scales), followed by reptiles (n=394, excluding osteoderms), birds 
(n=193, excluding feathers and ostrich eggs) and amphibians (n=6). Most (87.5%) species traded were of least concern using IUCN criteria, 
although 17 species were of conservation concern. However, a higher than expected proportion of traders (62.5%) were selling listed species, 
which is a matter for concern and should be monitored in the future.

WRIGHT, E., HAYMAN, D. T. S., VAUGHAN, A., TEMPERTON, N. J., WOOD, J. L. N., CUNNINGHAM, A. A., SUU-IRE, R., 
WEISS, R. A., and FOOKS, A. R., 2010. Virus neutralising activity of African fruit bat (Eidolon helvum) sera against 
emerging lyssaviruses. Virology 408(2): 183-189. DOI: 10.1016/j.virol.2010.09.014.

Abstract: It is likely that phylogroup 2 lyssaviruses circulate within bat reservoirs. We adapted a pseudotype (pt) neutralisation assay (PNA) to a 
multiplex format enabling serosurveillance for Lagos bat virus (LBV), Mokola virus (MOKV) and West Caucasian bat virus (WCBV) in a potential 
reservoir, the African straw-coloured fruit bat, Eidolon helvum. Highly correlated titres were observed between single and multiplex PNAs using 
ptLBV and ptMOKV (r = 0.97, p < 0.0001), validating its use for bat serosurveillance. Of the bat serum samples screened 56% neutralised 
ptLBV, 27% ptMOKV and 1% ptWCBV. Mean VNAb titres were 1:266, 1:35 and 1:7 against ptLBV, ptMOKV and ptWCBV respectively. The high 
seroprevalence estimates suggest that the infection rate of LBV in E. helvum remains high enough to persist in this species. This supports the 
hypothesis that LBV is endemic in Ghanaian E. helvum and we speculate that LBV may have co-evolved with African megachiroptera.

YOVEL, Y., GEVA-SAGIV, M., and ULANOVSKY, N., 2011. Click-based echolocation in bats: Not so primitive after all. 
Journal of Comparative Physiology A 197(5): 515-530. DOI: 10.1007/s00359-011-0639-4.

Abstract: Echolocating bats of the genus Rousettus produce click sonar signals, using their tongue (lingual echolocation). These signals are 
often considered rudimentary and are believed to enable only crude performance. However, the main argument supporting this belief, namely 
the click’s reported long duration, was recently shown to be an artifact. In fact, the sonar clicks of Rousettus bats are extremely short, ~50-100 
µs, similar to dolphin vocalizations. Here, we present a comparison between the sonar systems of the ‘model species’ of laryngeal echolocation, 
the big brown bat (Eptesicus fuscus), and that of lingual echolocation, the Egyptian fruit bat (Rousettus aegyptiacus). We show experimentally 
that in tasks, such as accurate landing or detection of medium-sized objects, click-based echolocation enables performance similar to laryngeal 
echolocators. Further, we describe a sophisticated behavioral strategy for biosonar beam steering in clicking bats. Finally, theoretical analyses 
of the signal design — focusing on their autocorrelations and wideband ambiguity functions — predict that in some aspects, such as target 
ranging and Doppler-tolerance, click-based echolocation might outperform laryngeal echolocation. Therefore, we suggest that click-based 
echolocation in bats should be regarded as a viable echolocation strategy, which is in fact similar to the biosonar used by most echolocating 
animals, including whales and dolphins.
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